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BBE]IEHAE
§ 1. PABBHTHE BETPOHCIIOIL30BAHRA

B nameli cTpade sHepTHs BeTpa LINPOKO MCIOABL3OBALACk
W31aBHA, [NI4BHHIM 00PAa30M, B CeTBCKOM MYKOMOJILHOM IIpO-
napojgcree. Uncao peTpAHKX MeabHNL gocturanzo 200 000; B
HEKOTOPHIX GOMBMINX céaax nMesaocsh 5o 80 meapuuI. D10 OBian
fepeBAHHKE MEJBHULE MECTHOIO KPECTBAHCKOI'O IIPOH3BOJI
¢TBA, CpPeMHEIl MOIHOCTHIO, KAK NPaBHIO, OKOJIO D I. c.;
BCTPEYININCEL M3peaKa N GOJEBIINe BETPAHLHE MeIBHHOH C
ANaMeTpoM BeTpokodeca B 20—24 M, MOLIHOCTBIO B 15—20
a. c¢. Takuwm oOpasom, KycTapHEe MCIBHIIL BMEIAH CPeXHION
yeraHoBsIeHHYI0 MomiocTh B 1 sn. a. c. Cpeguaa ropopas
BEIpA0OTKA OMHOI TAKOH MEJBHAIE COCTABIAIA OKOJIO
8 500 1. c. wacos, ¢acIOBATEIBHO, BCe MMEBIINMECH MeJLHAIE
morau paBarh 1 700 man. . ¢. wacos B rog. Cunraa ygeab-
HY©0 NMpOM3BORUTENbHOCTD Menbuuuer 20 r/m. c. [ac, Ha-
XOJMM, 4TO BeTpAHHIE MeJBHHIE B Poccnu nepeMaisiBain B
rojl OKOJIO 34 MIH. T., UM 2 MIJLINApIA NYOB 3epHA.

Hompoﬁma BeTpOABUTATENEli OCHOBBIBAJAach JHNIOL HA
MHOTOJIeTHEeM np aKTHyecKoM omsITe. Macrepa yuman nocaeny-
10T1ie IIOROJIEHNA He N0 KHNTAM, a Ha IIpaxTudecKoii pabore,

Passurne MammMHOCTPOEHAA HO3BOJMIO CO3A3Th K KOHIY
X1IX Bera HOBBII THII BETPOZBHIATENA ¢ aBTOMATHYCCKHM
yCTAoBOM Ha BeTep 0 peTyJIHpOBAaHMEM udnciaa OGOpOTOB.
Haunzaer pasBUBaTBCA MACCOBOE NIPOM3BOACTBO MHOTOJO-
MACTHEIX BOTPAKOB METANNMYCCKON KOHCTPYRI[MH,

Pasputne apmammi, OTPOMHEI YCHeX KOTOpOil 0GA3aH
HCTHHHOMY TBOPIy COBpEeMEHHON a’pOojuHAMUKA 3HAMEHH-
reitmemy pyccromy yuéuomy H. E. HHyroscwomy, cosmano
YCIOBUA 1A paspelieHuA 10-HOBOMY TeOPeTHYeCKHX BOIPO-
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COB HCIIOJAB30BAHMA dHepram perpa. B 1914—1918 rr.
H.E. l{yxoBcruM n ero ydeHuKaMu, KOTOpHEe ceiiyac ABIA-
1ea BupHeiimuyn yyéanma CCCP, — B. I1. Berungxnaeiy,
I'. X, Catununumy, T'. O. Ilpockvpa 1n uapyrumy, — coas-
Aagérca BIepBHe TeopuA BeTp ofBUraTeseil,

Teopua M MCHEITAHUA KPBIIA N BHHTA CAMONETa IPUMCHA-
I0TCA I K H3Y4YeHHIo ABIEHHIl, MPOUCXONAAIINX IIPH IIPOXOK-
JeHNn BO3TYUIHOIO ITOTOKA 4epe3 BeTpoBoe Koueco. B CCCP
B lleHTpanbHOM a3pOrMIpOAMHAMIIYECKOM NHCTUTYTe, B 0.
IleHTpaabHOM BeTpO-DHEPTETUYECKOM HHCTHTYTe M BO Bcee-
COI03HOM MHCTHTYTe MEeXaHHM3AMUM M IEKTPHPHKAINMK Celb-
CKOTO XOBHMCTBA CO3MAH PAJ OPUIMHAIBHHX TEOPETHYECKHX
U oKCIePUMEHTANBHHX pafoT IO BeTpPOjBHTATEJNAM X BETPO-
CUIOBHIM YCTAHOBKAM, COCTABISIOMHUX ceildac OCHOBY paa-
BUTHA COBCTCKOI BETPOTeXHHUEII,

BuecTe ¢ THM pacupaeTcA 1 06IacTh IPUMEHEHNA BET-
poxsurateseii B mHapoguom xosaficrse. Kpome mykomoxba
n BopocHAGKEHNA, OHH MCHOOJB3YIOTCA AJA OoJlee MINpOKOI
MeXaHU3AMIN B CEJBCKOM XO3fMicTBe, KAK-TO! jA IOATOTOB-~
KH KOpPMOB B JRUBOTHOBONYCCKUX XO3AMCTBAX, OpOIMIEHUA
CanoB M OTOPOJHBIX KYJILTYP, IJIA OCBelleHUA cCeJeHHnIt
Im 7. I.

B Cosercrom Coio3e BeTPOYCTAHOBKH HAILIM IMHPOKOE
npuMeHeHue M UpHOCpeTAanT Bcé BO3pacTaminee 3HAYCHHE,
BaaronpuartHue perpoBeie yeaosua IOra, xapaxrepusyio-
IMHecH BRICOKAMH CPeJICTOTOBLIMH CROPOCTAME BCTPa, IO~
3BOJIAIOT peryaupymomeMyca perponsuraremio Ttmna J[-12
1AaBaTh BIOJHe paBHOMepHOe HANpA:XKCHUE TOKA U ofec-
[eYnBaTh NOTPEOHOCTH B OJICRTPOIHEPIHII,

DHepruA BeTpPa MOMET IICNMOJB3OBATHCA TMOYTH BCIOAY;
MO3TOMY OHA M HMeeT 0co0oe 3HadeHHe cpeau gpyTrHx NeToy-
HNKOB 9HEPTIU,

Berpoucnoaszosanne 8 CCCP paccMaTpnBaeTcd Kak Bask-
waa rocyapcersentas npobaeva, Emé 8 1918 r. B. 1. Jlennn
cunTan HeoOXOJMMEIM IIOPYVYRTE AKaJeMHN HAVK BRINIUTH B
IJ1aH peopraHu3alnid NPOMBIIIIEHHOCTH M SKOHOMHUYECKOIO

4



nogséMa Poccun, HapAgy ¢ ApyraMu IpofieMaMu, BOJHHe
CHJIKl M BeTpAHbIe ABATaTeAM BOOOIle W B IpUMEHEHHH K
3eMiIegeano .

XVIII cwesy BRIL(G) B pesomonum 0o JowIagy TOB.
B. M. Moxotosa yrasweal: «B memAx skoHOMHE TOMIHBA
MWPOKO PA3BUTH CTPONTEIBCTBO HeGOMBOIMX BETPOBIACKTPO-
cTaHmuii».

«lfuporo pa3BepHYTh CTPOMTEIBCTBO METKHMX KONXOIHBEIX
rIApOoCTaHni, BeTPOCHIOBKIX M I'a30reHep ATOPHEIX DICKTPO-
YCTAHOBOK Ha MECTHOM TOILIMBE».

«Opra"m3oBaTh MAaccOBOe NPOM3BOACTBO BeTPOJBHIATe-
neii»?

3aKOH 0 DATHIETHEM IJIaHe BOCCTAHOBJICHHA M pPa3BHTHA
uapopHoro xoagitcrea CCCP ma 1946—1950 rr. raacur:
«OGecneynTh MACCOBOC CTPOMTENBCTBO B CEJIBCKAX MECTHO-
CTAX HeSOMBIIHX TMPOTEKTPOCTAHIMIT, BETPOCTAHIHIT 1 Te-
NAOBHX 9JEKTPOCTAHINIT ¢ JTOKOMOOUIBLHHME U I'a3oreHepa-
TOPHBINH J{BITATEJAMU».

§ 2. MPUMEHEHNE BETPOJIBUTATEJEN
B CEJIB(KOM XO03SINCTBE

DHepIUA BeTPa MCIOJIb3yeTcd B pA3MMYHHX OTPACIAX Ha-
POAHOrO XO3AHCTBA, ONHAKO MACCOBOE Pa3BUTHE BETPOYCTa-
HOBRI IIONYYMJIH B CeIBCKOM XO03AficTae.

BogocHadxenne npexpcTaBasger 1y o6aacTs, rae Haubosee
VI00HO W BRITOXHO HpUMeHeHWe serpopsuratereit. Ilpm ma-
TUYHH BOJOHAMOpHOIl Gamuu ¢ GaxoM 1A 3amaca BOJH Ha
O;1HHM-1BO® CYTOK, MOJKHO IIOJHOCTBIG 00eCIeYHuTh XO3AHCTBO
BOJ0I0 33 cusT dHepTHH seTpa. Hakaunmsaa Bogy B pesep BHRIIL
6ax, BeTPONBUTrATEdb AKKYMYJANpyeT dHepTHI0 BeTpa B BH[e
HOAHATOI BOJH.

Takum 06pasoM, IpepcTaBIATCA BO3MOKHOCTD [IOTHOCTBIO
0CBOSOAUTH RUBYIO cHITY, KOTOpad BO MHOrHX Mecrax CCCP

1B. II. Jeunn Coumnegua, tom XXII, 1931 r., ctp. 232,
«Habpocok ni1aHa naywiro-TeXHM4eCKHX pabors,

2 «BRII(C) B pesolonmaAXx H pemenuaX ¢ve3goB, Koudepennmid m
mwienymoB 1iky, 4. 11, 1941 r., cTp. 735 m 739,
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ellé NIMPOKO NpHMeHAeTCA AJIA TpaHCIopra Bopsl. Ocobenno
Gonbiioe 3HayeHNe BeTPOBHIATEMI HPpUOOPeTAIOT B BOFOCHAG-
AMOHUN JKHBOTHOBOAYECKHNX XO3AHCTB CTENHHX pailoHOB,
rie BOAY IIOYy4aioT, [MIaBHEIM 00pa3oM, 13 INTy(OKAX CKBa-
UH 1 wonoxgneB. IlpryeHeHye 37ech BETPOHACOCHRIX YCTAHO-
BOK AIBJIAETCA HauGoJee JOCTYIHHM CIOCOGOM MOXAHH3ALHI
NogbEMa BOJEI.

Opomenne npencTaBiIAer OJHY M3 OCHOBHBRIX Hacreil HOM-
IeKca MeponpuaTHii no Gopsbe 3a BEcoruil yposxaii. Mexa-
HH3aNMA DOAHEMA BONH B OpOCHTEJbHBIE CHCTEMEI BCTpedaeTces
¢ CepbE3HeHIIMMH TPYAHOCTAMH M3-33 HCZOCTATHA MecCT-
HBIX DHEPIeTHYECKHX PpecypcoR.

Ucnonb3oBanme aHepIrHIl BeTPA MO#MeT AATh B HOKOTOPHIX
CJIYYaAX BIIOJIHE YAOBICTBOPHTEABHOE pellleHue 3adaql MeXa-
HH3aIHMA OPOMIeHN A, 0cOGeHHO HeOOMBIINX YYacTKOB OBOI-
HEIX KYJABTYD U C4J0B, e CPOKH IOINBA He CTOJNDb #MECTHM.
OsomHsle KyJIBTYypH TPeOyOT HCKYCCTBCHHOIO OpOMICHMA
IIOYTH IIOBCIONY 11 He TONBKO B 3ACYILIMBEE TOREl. 3/1eCh Be-
TPOABAraTean MOIrYT OBITH BEITOAHO MCHOOJIBL3OBAHEL 1A
oxbEMa BOJKL HA BRICOTY oT 4 10 20 M. BeTpogsurateab moni-
mocThio B 15 1. c. mMomer opocuth 3a cesoH o 15—20 ra c
nmogsémMom Bomur Ao 10 m. Iemecoobpasuo paGory serpomsu-
rareJii IO OpOLIGHHIO COBMECTHTH C KAKOH-1MO0 Apyroii
paboToif, Hampumep, 8 3AEKTPOOCBELICHUEC WM IOMOX B
nepuo, KOrga opolleHMe He Tpebyercs.

Ocymenue 3a60I04eHHKX 3eMeNb NpECTABIACT HAMBHI-
FOJHeHIIMN cay4ail IpUMeHeHMA BeTpOABHUTATENCd B celb-
CKOM X03difcTBe. 3/1ech He TpefyeTcA HH aKKYMYJIUD VIOLIAX
YCTpOIiCTB, HM TOBCEJHEBHOTO NPUCYTCTBUA 4eJOBeKa A
IyCKA M OCTAHOBA BeTPOJBHIATENA; OH MOmeT paboraTs It
OTKAYMBATDL BOXY M3 OCYILINTE]bHOI CHCTeMBI BCE BpeMH, KOL-
na ecrb seTep. Ceabckoe x03saiicTBo ['oMaaHAMI OyeHBb MHO-
ruy 06A3aHO MMeHHO pabore BerpojiBHraTeneit, NpespaTHs-
mux 3a60T09eHHkIe 3eMIN B IIOROPOAHEIE IIOJA.

ITomon 3epHa Ha BETPAHHIX MeJBHMIAX He CAYYAIHO UMeeT
CBOI0 MHOTOBEKOBYIO McTOpuio. l3gasna MenbHUIE UIpamm
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BaKHOHUIIYIO POb B CeABCKOM MYKOMOJBHOM IIPOM3BOLCTBE.
dror BHg paboTh, OTINYAACH OONBIMONH TPYAOEMKOCTHIO,
nMeeT BechMa rufkuii rpaduk "Harpysru. Hpome roro, Bos-
MOYKHOCTH IIPOHN3BOJUTL TOMOJ B 3allaC IO3BOJAET BETPO-
ngBMraredio paborars Beé Bpems, worna ecth Betep. Heobxo-
MUMOCTL CO37aBaTh AKKYMYJNATOPH OHEPTUH 3jech IIOJHO-
CTHIO OTIAJaeT; PHCPIHA AKKYMYJINpPYeTcA B CaMOM IPOZYK-
Te MYKOMOIBHOI'O IPOU3BOgCTBA. Takum o6pa3oM, MeIbHH-
UK /80T BecbMa IIOJHONEHHOe HCIOJL30BAaHME BETPOBOH
sHeprud. Berpanme wmensaune 8 CCCP B cpemHeM moryr
HepeMaiBIBaTh B Ioj OROIO 2,5 Mapa. nyaos depHa, Ecan me
BRIIOJAHATE BTOT MOMOJ HA TeILIOBHIX JBHTAaTeJAX, TO IO-
tpebyeTcA 3arTpadnBarh emeronHo oxkono 1,3 muH.t yeaos-
#soro 7 000-wamopuitnoro romaua. llpumeneHmeMm Ha3TOM
suge paboT BeTPONBUraTeNd BKOHOMHTCHA OIPOMHOE KOJIH-
9eCTBO TONMNBA W OCBOGOMKIAETCH *KeJAe3HONOPOKHHIN U
I'yKeBOHl TPAHCIOPT OT IIePeBO3OK OTOrO TOILIMBA.

IlpnroroBaeHne KOPMOB B #{HBOTHOBOJYECKHNX XO3MICTBAX,
KaK-TO: ApoOjeHMe 3epHA M MKMHXA, pe3Ka CHIOCA U MBITHE
KOPHeIIJIONOB, NpejcTaBlideT BecbMa TPYAOEMKMII Tporece
OpOM3BOJACTEA, KOTOPHIL CiIeflyeT CTpeMIThCA BCeMEPHO MeXa-
nusnposarh, IIpumeHenne 3gech BerpojgBuUrareseil He BcTpe-
JaeT IPeNATCTBRIf, TaK KaK IepepaloTHY 3epHS, KMHXa I
COMOMH MOKHO IIPOM3BOSUTL B 3amac, OclomHeRHmH MOTYT
BO3HHKHYTH JINIIB ¢ IIOATOTOBKO KOPHEILIONOB B INITHJIEBHE
nun, OgHaKO, UMeA B pe3epBe KOHHHI IIPHBOJ, MOKHO BCET-
73 ofecnednTs padoTy MAIMIMH IO HMOATOTOBKE KOPHEILIOLOB.

3apAxKa AKKYMYJIATOPHHEIX Garapell jia sIeKTpoocBeme-
HOf, pajuo W AaBTOTPAHCIOPTA MOMKET NPOM3BOJUTHCA B
awboe BpeMa cyTox. CiegoBaTeldbHO, IpnMeHeHHe BETPO-
ABHTraresaeir magaoil momHocet, or 100 go 1 000 Br, B KayecTe
BeTPO3apAJHEIX arperaToB He BCTpedaeT HUKAKMX HpPemAT-
CTBHII N3-3a HeMOCTOAHCTBA BeTpa I10 BpeMeHNU I JOMMHO Haif-
TH UIHPOKOe IpHMeHeHHe,

DnerTpuduKRALAA CETBCKOrO XO3HHCTEA ¢ IOMOIBIO BeTPO-
ABHraTesel IpexcraBageT HacyWHYW 3apagy. PaGora Ber-
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POABUTATENA ¢ I'eHepaTOpOM [03BOIACT HCIIOIb30BATHL BHEp-
CAI0 BeTpa HOYTH BO BCeX BHAAX CEIBCKOXOIAHCTBEHHBIX
pabor M gNA OCBEICHHS.

OnHaxo cep bE3HRIM MPEIATCTBACM K [1CHOJH30BAHUIO DHCP-
Imn BeTpa AJNA dIerTpudUKAIIKY, ocobeHHO B pafiolax, Ie
CpepHeTOMOBEIe CKOPOCTH BeTpa HIKe D M/ceR., ApaAercs
HeoOXOXMMOCTDh AKKYMYJIHPORAHUA SHEPTUM [JIA TOTO, 4TO-
OBl IOAYUMTH TOK C MOCTOAHHLM HAIpAKeHNeM U 00ecIevliTh
IHOTpeSHTeNAA JIAeKTPOIHCPIUell B IUTHIEBBIE JHII,

Kpynnsie BeTpoaieKTpocTaHMM, OYeBHIHO, MOTYT OLITH
odeKTUBHO HCIIOT B30 BAHH PN MaPaIedbHOI padoTe ¢ Apy-
I'MMI 9JIeKTPOCTAHOUAMI: TEILIOBRIMII H IHADABIAXICCKUM,

puseaéHHMIl TepedeHH OCHOBHBRIX OTpacieil ceabCKOXO-
3AICTBe HHOI'O IPOM3BOJICTBA, I4e HIMPOKO U ¢ YCIeXO0M AMOTYT
OpAMEeHATBCA BCTPOBEIE JBUTATENH, IOKA3KIBAGT BARHOCTH
¥ 3HAYMMOCTHL Pa3BUTHA BeTPOMCIOJB30BAUMA B HalUeM CO-

. HAQJMCTHYCCKOM XO3fiicTBe.

Mexanuaanua cebCKOXO3ANCTBEHHEIX PAdOT IIPH TIOMOILIT
BeTpOJBHIaTedell BecbMa MPOCTa U JOCTYNMHA K OCYLICCTBIE-
1A CHJIAMA M cpeJcTBaMA KONX030B. B palionax, rac cpex-
HerojfloBafd CKOPOCTh BeTpa Buie 4 M/ceK., CTOMMOCTH Bhi-
padoTKH BeTpOBUTATENss Ha JTHX padoTax obxopures ac-
{IeBJIe CTOUMOCTH BHLIPaOOTKHM TCIIOBOTO ABUrATeNd NpH
paBHbix yeaoBuax. CTOMMOCTD sie DKCHIOATAUMA BeTpoCi-
JIOBLIX arperaroB He BBILE, 9eM CTOHUMOCTH DKCINIOATANNH
TeIJIOBBIX M BOAANLIX jBUraTeneil u mpumepro B 10 pa3 1c-
meBae, 4cM padota KOHHOIO NPUBOJIA,

BerpoycTaHOBKM 34 l'paHnueil IPUMEHAIOTCH Ha PAZTIUY-
HbIX PadoTaxX B CebCHOM XO3AICTBe; HAMGOIbLIee Ke pacIpo-
cTpaHelve MMEIOT BeTpONacoCHsie ycTauosku, Berponsura-
TeAH AAA OTOH HeMH BLNYCHRAMOTCA MHOIOJONACTHOTO TUNA,
¢ HpHBOAOM K HOPIIHeBOMY HAacocy,



YACTH ITEPBAA

BETPOIBHUIATEJH



BerpoBwmM#d pgBUTAaTeJdAMU, HIA, KPAaTHKO,
BeTpPORBUTATEJAMEH, HASHBAWTCA  JBATATEIM,
npeobpasywmue SHepTHI0 BeTpa B MeXaHHYecKywo pabory.
Henocroancreo M paspemeHHOCTE 8TOi dHeprun obycaoBau-
BAIOT KOHCTPYKTHBHEE OcOBellIocTn Berpogsurareseii: 1) na-
apgne npncrocofnennii, 0GeCIeUHBAIOMUX  BO3MOMHOCTD
paboTs BeTpOBUTraTedNA Ha BHCOKHX CKODOCTAX BETPA, C
HEKOTOpO#, MPMMEPHO MOCTOAHHOIl, MOIHOCTHIO, W OIpa-
HM4UBAIOMMX 4ncJao 06OpOTOB; 2) IpOMO3JKOCTH BETPOXBU-
rarexeil mpn CKOJBKO-HUOYIb BHAYATEIBHON WX MOIIHOCTH.

HoMmnaeke HayyHBIX M IPAKTUYECKHX BOIPOCOB UCIIOIB30-
BAHUA SHEPTHH BeTpa ¢ IIOMOIIBLI0 BeTPOjBHIaTelNeil cocTas-
JfAeT B HACTOAIEE BPeMA TeXHUYECKYIO JMCIUIIUHY —B € T -
poTexXHHUKY.

OcHoBHAA 33248 BETPOTeXHHKH COCTOMT B CO3JaHMAH BeT-
poaBuraTeNeil u BeTpPOYCTAHOBOK, CIIOCOOHEIX JaBAaTh YHOO-
HYIO 1A NPUMeHeHHA [BIKYINYI0 CHIY M paboTarth ¢ BHICO-
KUM HKOD()MIHMEHTOM HCIOJIbL30BAHMA DSHEPTHH BeTpa.

BeTporexHnka MosweT OHTH pasjgeseHa Ha caegyomue ya-
ctu: 1) Teopnsa M SrCICpMMeHTAAbHEE UCCAROBAHUA BETPO-
RBUTaTenell; 2) KOHcrpyHpoBaHue 3(PQeRTHBHHIX BETpOXBU-
rareieii; 3) m3yyeHne BeTpa B 9HepPTeTHYECKOM OTHOLICHMUH;
4) wOHCTPYKOHMU BeTpPOYCTAHOBOK M pAaIUMOHAABHAA DBHKC-
O70aTaONA HX.

Basknellmnm pa3jgenoM BeTPOTCXHHKNA ABIAETCA TEOPHA H
IKCIIepMMeNTAJbHEIE MCCJAeOBAHHA BeTpojgBUraTeldeii, 6a-
3UpYyIOmHeCA Ha a9pOJUHAMIKEe — HAYKe, M3yyalomlen gBu-
JHeHHMe BO3XYXA M Mecheqylomeit geiicTBMe BO3nyxa Ha colpa-
Kacalolueca ¢ HOM TeJja,

AspojmHAaMuKa pa3gelfAeTCA Ha TEOPeTUYeCKYIO W dKcMe-
puMeHTanbHylo, Teopernueckas adpoJAUHAMHKA OCHOBAHA
Ha 33KOHAX MEXAHMKH, IPHMEHAEMEHIX K I'a3006pa3HuIM Te-
J1aM; 9KCIIePUMEHTATbHAA — HA HCOHTAHBAX B adpogunHaAMU-
9eCKAX TpyGax W B IPAPOIHHEIX YCIOBHAX.

Mu 6ynem wacaTecAd adpOAMHAMUKE JHIIB IIO BOIPOCAM,
AMeIOHIAM HeIIoCPejCTBeHHOe OTHOMIECHAe K U3Y4yeHUI0 BETPO-
I BUTAaTeIeH,

11



INI4ABA I
KPATKHE (BEJEHHA H3 ASPOIHHAMHKH (55]
§ 3. BOJIYX I Er0 (BOHCTBA

Bosgyuayio 000M04Ky, MOKPHBAIOIMYIO 3eMHOil Iiap, Ha-
3uBaloT atMocepoit semau. BricoTa nepxHero mpeaensa aTMo-
cPepHl He YCTaHOBIEHA, OXHAKO H3BECTHO, 9TO METeOpUTEHl
saropatorca Ha BoicoTe B 200—300 KM, a cepepHHe CHAHMH
Ha0mogaoTea Ha emé Soasumx Beicotax: ot 300 po 750 M.
OTH ABIeHUA CBHAETEILCTBYIOT O TOM, 9TO arMocdepa 3emil
uMeeT BepXHUIT rmpejena He meHee 300 kM.

Tponocdepa. Hmwanil cmoit arMocdepsl, MpocTHparOUIMIi-
¢ 10 BelcOTH Orono 11 ®M, HaswBaercs Tpomoc §e-
p o it. C maMcHeHWeM NIHPOTH MeCTa CPefHAA TOJOBag BHI-
cota Tpomocepr U3MeHaeTcH oT 8 KM Ha noxaioce, fo 17 rm
Ha skBatope. Jlaa mmport or 50° pgo 60° mpmHATO €& cun-
TaTh paBHOi B cpegHem 11 rv. Pexsed u renmaosele namere-
HUS 3eMJdId, a TAKAKe cOJHeYHAS paguanusd BINSIOT HA CO-
croaHMe Tponocdepsl. B Heil HPOMCXOZAT Bep TMKAIBHEE
Te4eHUA BO3NYXA, 00pasylorcs OOJAKA, BHITAJZAIOT OCAXKM,
nyior Betpel. Tamum odpasom, Tpomocdepa HaXORHUTCA B
COCTOAHNN NOCTOAHHOIO IepeMelIMBAHUA e€ CI0EB, BCJIe[-
CTBUE 9ero cocTap BO3jyxa Tponocdepsl Bechma ONHOPOMEH.
B npoueHTrax mo ob6séMy CYXO BO3XYX COJIepHKHT:

azora , . . . N, 78,03 vraexncaors , CO,0,03
rucJiaopoza ., . 0, 20,99 Heona , . . , Ne 0,0012
aproma . ., . A, 0,94 reama . . . . He 0,0004

N B He3HAYHMTOABHOM ROJNYECTBe (CJAeHBl) KPHMOTOH M RCCHOH,

Ilo BecoBoMy cocTaBy BO3AY X COAEPRUT 23,29, KucI0poOja
n 76,89, ocraapHHX rasos,

Crparocdepa. Crou Bo3gyxa, JeKamme BeiTe Tponocdeps,
ofpasywr cTtpatoc §epy. Cocroanne crparocPepr xa-
paKTepu3yeTcH TeM, YTO TaM NOYTH HeT BepTHKATBHOIO ITe-
peMeUleHUA CJOEB; BCTPH OTIMYATCA DOJBLIINM MOCTOAH-
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cTBOM: O0JIAKOB U TYMaHOB He OwIBaeT; TeMIepaTypa Io4TH
MOCTOAHHAA W paBHa —H6,5°,

U3syyerne cTpatocepsl NPOM3BOAAT ¢ IOMOIIBIO IHAPOB-
30H0B, NMOMHUMAIONINX CAMOMUIIYINHE MeTeOpOJOTHYecKile
npudoprr. B CCCP crpartocdepa nsyyaerces ¢ moMomeio pa-
n1030HA0B Npod. MoauaHOBA, aBTOMATHYLCKU MepeRalouux
MIOKA3aHIA NPHGOPOB HA 3eMII0 IO pajlIo.

Jlo HacToAlEIo BpeMeHHM H3y4eH cJOil BO3AyXa TOJMIH-
yomo 10 20 kM, Hauboasimaa Bricora, 1ocTHIHYTAA HECKOIb-
KHAMH HIApAMH-30HAAMM, cocTaBiaseT 37 KM, a BEICOTA, 10-
CTUTHYTAd 9el0BeKoM, pasHa 22 rM. Tarum oGpazom, Bepx-
HHe caoMu arMocephl emwé He H3YYeHH, U Te HAW HUHHE 3a-
KTI09eHIsA 0 e COCTOSTHHU JAI0TCA Pa’MNYHEIMI HCCTIea0BaTe-
AAMA Ha OCHOBe TEOPeTHYeCKHX IIpeplloNoieHHii, B como-
cTaBJICHUY ¢ HAOIIOKaeMEIMA A BJIEHNAMI TP HPOH, HAIpuvep,
0 APKOCTH cyMepeK. XHUMHYeCKUII cOCTAB BO3AYXA CTpa-
TocPepsl [0 CHUX NOp emé He ONpegedéH. HUMEOTCA JAniub
upegnogosxennsa. Taxk, Hampumep, no Iendpn, ba Bu-
cote B 100 KM, B IpoHeHTAX IO 0dBéMYy: asora N, — 2,95,
BopaHex 1apos H,0 —0,04, xacropoga O,— 0,11, Bogopo-
na Hy— 95,58, rernsa He— 1,31, o6mee nasnenne 0,0067 mv
pT. c1., a Ha BEIcoTe 140 rar: azora—0,01, BonsHEIX HapoB—o0,
rxucaopopa — 0, sogopona—99,15, reaua—0,84 n obuee
nasaerue 0,0040 mum pT. oT.

J10 BEICOTHL IPHMEPHO B 22 KM COCTaB BO3AYXA OCTABTCA He-
M3MEHHEIM, T. €. TAKMM /Ke, KAK ¥ caMoii TOBEepXHOCTH 3eMIU.

JaBirenfme Bo3gyxa. YIpYrocTh BO3XYXA INPOSBIAETCH B
MaBIeHUN HA cONpUKAcaollyecs ¢ HuM Texa. [lasiesye Bo3-
Iy Xa Ha TeJ0 HOPpMAJIBHO K er0 HOBePXHOCTH U HpefcTaBiIfeT
npepge’ OTHOHUIEHNS CHJIB JaBleHudg A P r nmomagm A F
NOBEPXHOCTH Teda:

i AP _dp
P=1M3F=aF"

B aspopnHamure gaprenie TpUHATO U3MEPATE B RIJIOTpaM-
Max Ha KsajgparHmii MeTp (xr/m%). llpm wm3mepenun
NaBIeHHA BO3YXA 110 GapoOMeTpy BeJINUIHY JABJICHHUA BHI-
PaKAKT B MILLTHMETPAX PTYTHOTO ¢T0a0a.

Hopmaasnoe napieiite atmocdepsl 1o 6apomerpy Ha ypos-
He MOpA paBHO:

Po =760 MM pr. cT.

B rexHugeckoii cucTeMe M3MepeHHA BTO faBIeHHe PABHO:
po=10333 rr/m2=1,0333 xr,cm2,
13



ITpn TexHMYeCKUX pacyérax, B KAYCCTBe eJMHUUE XA BJIC-
HUA neas3ywTea armocdepoit, paHoii 1 mr/em®. Comocras-
A BTy eANHUIYy M3MepeHUs ¢ HOpPMAJBHBHIM Oapomertpu-
YeCRIM HAABJEHHEM, TOJYYaeM:

760 .
1 kr/im?= 1—8—33_— 735,6 MM pT. cT.;
oTCIONA:
s P MM DPT. CT.
? wrjem?= B3

Yacro B pacyéTax NMONB3YIOTCA HO a0CONIOTHHIM NaBISHTEM
BO3[YyXa, a M3OBITOUYHRIM HajJ aTMocQepHHIM:

p'=Pp— Do
Ije p,— aTMocepHoe maBieHHe.

Temneparypa Bosgyxa. Temmeparypy Bo3sayxa OOH9HO
usvepsior B rpanycax Heabens. Ilpn Tenmosmix pacuérax
HPpUHUMAIOT TeMilepatrypy B a0coMIOTHHX Ipajgycax, Koropas
Ha3RIBaeTCA abCcoMIOTHOH Temmeparypoil. Hymns aGcomtorHoi
TeMIlepaTypHl HaXOauTcA Ha 273° HuKe HyJIS IIKAIH Tpany-
coB llearcun,

Obo3HagnB aGCOMIOTHYIO TeMIepaTypy depes 7', moaygum:

T=—=273-+1t.

Hopmansrylo Temueparypy ¢ Bosxyxa B CCCP npunnmaior
paeHoif 15°C; B apyrux crpaHax, KAk CTANJAPT, IPUHATa
revieparypa B 20°C.

Temneparypa na Boicorax, menpmmux 11 kM B Tponocdepe:

tp=15°—6,5H, (1)
rae 6,5 — cpepntiee rogoBoe u3meHeHHe TeMIepaTyPH TPOIO-

cheprl Ha Kaskperil KuIOMETp HOABEMA 10 BoicoTH H—11 &RM.
AaBienne ma BeicoTax, mennmux 11 kM, pasHo:

H \5,256
pT:p0<1—‘—~—44’3) .
Maccosas miaoTHOCTH BO3yxa BOIN3H 3emid:
___ % Er-cex2
Po="%"wm
rae | — yMeABHHIT Bec Bo3pyxa, g =9,81 — ycropeHHe cauns
TAMRECTH.
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Tipu temmeparype ¢=15°C u mammenmu B,==760 mm prT.
¢T., BeANYMHA ILIOTHOCTH BO3AyXa § 3eMIM paBHa:

6o =5 =025,
Jas mpyrux ycJaoBHil IIJTOTHOCTH paBHA:
_, B Ty __ B 288 _
e=tog, 7 = 0125 % Y EER (3)

MaccoBag mIoTHOCTH B Tpomocdepe Ha Bricote H < 11 km
onpenedsercs no Qopmyne:

H 4,256

pT:90(1—44,3) . (&)

Jna GrcTpix OgcYéTOBR MAcCOBON ILIOTHOCTH B 00AACTH
Tponochepr MOKHO N0JB30BATHCA TPUOIMRERHON Hop My oA+
(20— H>

Pr="~00 204+H/’

rae H — BrcOTa B RKMIOMETpAx.
Hasrenue m MaccOBYI0 IJIOTHOCTH BOSLYXa Ha BHICOTAX,
6ompmmux 11 kv, mopcumrtBaloT mo Qopmyae Iamien:
H—11 -
_ gl )
P __ o __ &350 )
pr fr ?
rie H — BuicoTa B RHIOMETpaXx.

(41}

§ 4. YPABHEHHAE HEPA3PHIBHOCTH. YPABHEHHE
BEPHYJIJIU

CropocrHoe noxe okodo oOTeraemMoro Teia. Ilpm usyde-
HUU 00TeKaHNd TeJ PACCMATPHBAIOT JBHReHUe He3aBHCUMO:
OT TOro, ABAMRETCH M TeJO B BO3AYXe UJIN ke HBWKETCH
BO3JyX, 00TeRadg HEMOJABUKHOe Tell0, TAK KAK CUJIE, BO3HU-
KawIIile IpH 9TOM B 00OUX CAYYaAX, ONUHAROBHL.

ITpn ofreraHMn Tesa BOBXYUIHEIM IIOTOKOM, CKOPOCTH ero
9aCcTUI[ BN OT Tesqd OYHYT Be3Ne ONHHAKOBH BOJI3N e B
PasHBIX TOYKAX HOTOKA CKOPOCTH RaMm0Il 9acTH Oy YT pas-
JAMYHE KAK [0 BeIHYMHe, TAK 1 IIO Hamlpasienumio. Borpyr
Tena o0pas3yeTcA C KO POCTHO e II O J e; OHO HpecTaB-
JIAeT KApTAHY CKOPOCTeil B NAHHBI MOMEeHT BpeMEHH B Ipo-
CTpPAHCTBe, 3aMOJHEHHOM RUJIKOCTBIO.

ITpn wuayveHun CKOpPOCTHOIO NOJS HCXOpAT M3 IOHA-
THA #AnHUE TOKA RUIROCTH, HaxonfumleiicA B [BIKeHIN

15



dnHwuweil To K a Ha3pBAETCA OUHIA, B RAKIOI TOYKe RO-
TOPOii B JAHHHII MOMEHT BERTOpP CROPGCTH JKHAROCTH Kaca-
TeJleH K OToll TUHOH,

COBOKYMHOCTH BCeX JIMHUIL TOKA HHOTAA HA3BIBAIOT II O-
JTexM TOKA,

JIMHUM TOKA JRIIKOCTH HpU OO0TeRAHMII TejJa MOMKHO BOC-
IPOM3BECTH, ecJU Ha II0BePXNOCTD KUAKOCTH HacHNaTh Me-
RILT MOpoIrOR, Haskias yacTHma MOpPOIIKA, ILIABANINASL HA
HOBEPXHOCTH FRUAKOCTH, HpH (OTOrpagmpoBaHmil gact Ha
IIACTHHKE cjel B BHje 9épTodrn. COBOKYNHOCTH BCOX 4Yép-
TOYeK MPeCcTABUT KAPTUNY JIUHUII TOKA; 9aCTOTA X XapaKTe-
pHU3yeT BeIMUYUHY CROPOCTH B JAHHOM MecTe I0J.

Ecaw mnpu asmieHnn SRIIKOCTU B T0060I TOYKe 3aImIMae-
MOT0 €10 IPOCTPAHCTBA CKOPOC Th, JABJIECHUE, INIOTHOCTH I T, Ji.
OCTAITCA IOCTOAHHEMHN BO BpPEMeHM, TO OCTaéTcA IMOCTOSAH-
HOIl 1 KapTHHA JUHHIT TOKA. Takoe ABNkeHHUe HARLHIBAETCA
yecTaHOBHN B UMC A, [[BIMicHNe, IpH KOTOPOM CKO-
pOCTh BO BCEM 3aHATOM el0 HpOCTPAaHCTBC (MU B YACTH 3TOTO
HpPOCTPAHCTBA) U3MEHACTCH ¢ TedeHeM BPeMcHU, Ha3H BaeTes
leycTAHOBH B uMc A YacTh MUAKOCTH, oOrpa-
HINYeHHAA JHHHAMI TOKAa, NPOBEJSHIBINMII Yepe3 BCe TOYKH
MaJIOr0 HpOCTOr0 3aMKHYTOrO KOHTYpAa, HAXONALIETOCHd B
ofaacTn, 3aNATOH AKUJKOCTHIO , HA3KIBAGTCSI DJl e Me H T A -
Hoit TpyOKoOil ToKaAa.

Tar RarR IMHUM TOKA BO BCeX TOYKAX IIMCIOT IIANIpABICHUE
CKOpOCTeil, TO 4Yepe3d BOOGpPa;RACMEIE CTeHKHN TPYORI JRIJ-
KOCTB He MO?ieT HI BOIITH, HI BHUATH, ¥, IPH YCTAHOBY BIIEMC I
IBIKEHIN, TPYORY TOKa MOJKHO HpeJcTaBHTh KAk OH #é-
cTroit, HRugKOCTH, IpoTeRAOWAA B 3TOIl TPYOKC, HA3KIBACTCA
¢ TPpYyilkoOIil, KOTOpag He MOKeT CMEIIATHCH € COcepHeli
crpyitroit. Takmy o0pazoM, RAKAYI0 TARYI0 CTPYHKY MOsk-
HO HpecTaBiThb KAk OBl 130JUPOBAHHOIL OT 00 1[elf AlaceHl Ruj-
KOCTH, 1, CJI€Z0BATEIBHO, BeC b ITOTOR MOXHO PACCMATPUBATH
KaK COCTABIEHHHI H3 OTIEIBHLIX CTPYEK.

YpapHeH¥e Hepa3psIBHOCTH. Brijgexuy B motoke TpyOry
1oka AB n nporexéy asa cegeHna I n 11, HOpMaXBHEIX K OCH
1pyorn (puc. 1). Yepes ceyenne I 3a 1 cer. Boiiaér macca
AMIRKOCTH, paBHAA

Kr-ceni.
my =g F,Vy :

M
Uepea cegenne 11 3a To se BpeMA BRIgET MACCA KATKOCTH,
BEIMYNHA KOTOPOH paBHA:
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rje: m — Maccea,
p — ILIOTHOCTB,
F — nnomans ceuenna TpyGru TOKA,
V — cropocTs B ceveHnm.

ITpn yceTaHOBUBIICMCA ABMKEHHMI Macca B paccMaTpHBae-
mom orpesre I u 1] He MOMeT HI HAKAIAMBATHCA, HI YOHIBATD,
B 11poTnBHOM ciIy4ae B 9TOM OTpe3Ke MEHAIOCH O gaBleHne,
IVIOTHOCTH M CKOPOCTL HAXOAAULMXCA B Heil 4acTUI[ HHAIKO-
ctu. ITosTOMy MOKeM IIaNCATD:

my =, =m = Const,
nian

(6)

Pue. 1. Tpylra Toxa.

BrpameHnne (6) HassBaeTcs ypaBHelHlleM HEPa3pPHBHOCTA
CTPYitKN, WIHN ypaBHeHNeM HeilpepsBHOCTI,

Jas Hec:KUMaeMoll (RHJIKOCTH 5,=p,, U ypasHeHHe (6)
MOKHO HamHcaTh B BUe:

WV, =F,V,==Const. (7)

JTO BhipaskeHHe NpefcTaBisgeT o0BEMHEII pacxon TpyOrm
0 IOKA3LIBAET, YTO 00HEM IpHTeRaWUIeit 3a 1 cer. B TpyOry
MUNKOCTH ROJMKeH paBHATECA 00DBEMY BHITeKAlomel 3a TO
e BpeMs JKUJKOCTH.,

Ypapoenne Bepuyinin. Ypasueune Bepuyman mpemcras-
AdeT 3aKOH COXpaHeHWA DHepTIHH, IpHMe-
HEHHLIA K CTPYIiiKe *KIJKOCTI B YCTAHOBMBIIOMCH [ BUKEHHU.
Haa cewenrnit I n 11 (prc. 1) Obisto mosydeHo ypasHeHUe He-
PAa3PHBHOCTH:

o F\WVi=pF,V,-=m.

2 B M. Pareen 17



3a Bpema dt¢ uepes ceueHue I mpoiigér crTonOmMK K-
roctu V., dt, 05wy ororo crombura Oymer pasen [,V d¢;
YMHO:KHB STOT 00BEM 113 MACCOBYI0 IJIOTHOCTD, MOdYyYHM
Macey, NpoXogAmyio yepe3 cegeHne I 3a Bpems di.

(. FV dt =mdt.

3a aT0 e Bpemsa depesd cedenne I npoiiaér cToabUR MU~
rocta Vydt, 06péM wotoporo pascH FgV.dt m macca:

p. I,V ,dt =mdt.

Macca srugKocTH, BOiinA B ceucHne I, BHecaa 3amac oHep-
TUWA, KOTOPHIl, N0 33aKOHY COXpPAHeHNd OHeprdM, ROIKeH
6eiTh OCTOAHHEIM Merkny cedeHnsamu I m 11, 3anac snepruy,
BHECBHHON B TpyOKRY TOKa 4epe3 ceueHue [, claraeTca ma:

KNHEeTHIeCKON 9HepTHH MBCCH IKUAKOCTH,
HEBEKYyLIeiicA ¢0 ckopocthio V, B paBHOIL:

mdt V'
—

o

NMOTEHNAAJLHON B3Heprum HRABJIEeHHA HUAKO-
cTy, pasHoil pabore, NMPOU3EEAEHHON YAaCTHUAMH KHAKOCTH
HA TyTn caesa jo ceuenuA /. Ira paGora pasHa:

nlV,dt, ()

rae p,FFy — parmenue Ha CTONOHMK KAAKCCTY cevenueM F, a
V,dt — nyTh, HA KOTOpHIT IPOABMRYJICA OTOT CTOAOHK B
momoxseriny [, YMuomup m pasneius BHpPameHue (a) na
g1, TOTyHIIM:

Db P
BBy Vidi="2ma,

rge: p; — AaBlIeHue,
£; — TJIOTACCTE JKMAKOCTH, HAXOAAMIEHCA CiIeBa cede-
nua [

NoOTeHNMUAaJXbpHOI DHCPIrHHA Beca, KOTOpas
paBHa BO3MOWHOH padoTe Beca KUAKOCTH, Hpoulenuleif ge-
pes cegenue /. JTa RUAKOCTE HAXOLUTCH HA BLICOTE Zy, CUH-
Tafg OT Karoro-immbo yposus, Hampumep, 0—O0. Brcora Z,;
Ha3bBaeTCA HUBEJIHPHOIM BLCOTOIT, MJIU BHICOTON ypOBHH,

IMorennuanbuas oHeprus Beca OyjgeT paBHA:

Z,Gdt;
TaK Kak Bec mugroctH G = mg, ToO
Z,Gdt = Z mgdt,;
18



BHYTpeHHell dllepTluIl, JIA YOPYroil HHIKO-
¢TH, T. €. I'a3a, HeoOXOAUMO yYecTh U By TPeHHIOI0 TeIIOBY IO
BHEPIMI0, KOTOPYIO BHecda Macca mdt uepas ceveline I B
TpyOKY. W3 TCpMORMHAMUKI W3BeCTHO, YTO BHYTpeHHAA
DHEPTUA ra3a U Brarpamactest 00BIYHO B GO BIINX RAJ0pNAX
Ha 1 Kr Beca rasa. Beaumuuxa eé 3aBUCHT OT TeMIlepaTyphl
rasa ", cJIe[l0BaTeabHO, OyneT PaauUuvHA B pa3HEIX CEYEHMAX
TpyOKU TOKA.

BuyTtpeHHaa sHeprus, npomepmada yepo3 ceueHue I, 6y-
AeT paBHA:

U mgdt.

Tar Kax McxalmgecKnii SKBUBAJIEHT TenJja

1 gkaa.
A= 7 m

TO BHYTPeHH:LI Dleprus B KI'M GymeT paBHa
U
—Imgdt.

Taxum me nyTém Haliéy sHeprAI0 KULKOCTA, MPOTERAD-
meil yepe3 ceueHue [I, a umeHHoO:
Hunetnueckyo oHeprumio:
mdtv;
5

IToreHnmansnyo DHeprUi0 JAaBICHHSA:

P2 mit,

2
ITorennnansiryio sHepriio Beca: Z mgdt,
Horennuanbiyio TCIIOBYI0 OHepruio:

U,
<mgit.

B cayuse mporeramiia munroeTn Ged nNOTepb HA TPEHES N
Ges 1moTeps TEMNIOTHI Yeped CTEURM TPYOKM cyMMa bHepruif
TOKa B cegeHun I josia PAaBHATHCA TAKOIL JKC CyMMe BHEp-
ruit B cevexun 17,

Ecam e ma yuactre mesny cegenunmu I u I1 nponsotigyr
MeXaHWyeckde (TpeHMe) ¥ TeIJIOBHIE NOTepH HHepTHH, KOTO-
PHe MOKHO yuecTh BeruumHow K, TO BOmemwiag DHePrus
6yner pasHa BeuneflIcii mmioc morepn K.
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Baas cymmy suepruii aaa cesennit I /], moayyum ypas-
HeHue OamaHca BIePrII:

' dl—{———m 1t 4 Z,mgdt —i—A mgdt =
I&; )s U,
=2Ear - ’? mdt - Z,mgdt 4~ mgdt K.
X .

Paspgenns Bce wiIeHH 5TOr0 ypaBncnusa Ha mgdl — Bec
npOTeKalomei'x SKRUIKOCTH, nonyqﬂ\x:

v? v, v U, K
___——AZ_J_ S AT
2g + + _| T 2T go, + 2,4 A +mgdt

B orom paseHcTBe gp==Y;; gj,==Yy; O0O3HAYUM MOTepH

gcpes §, T. e.:

K

C:k";
mgdi

no '[y'mM OKOI{aneJILnO'
I’v

gn oz R D g, ot (®)

Bmpamefme (8) upepcraBifer oOmIMII BHR VpaBHEHUSA
Bepuynnn pgna ao60ii sKUIKOCTH, B TOM 9Hcle U JJId rasa.

ITocore menmenusa 4neHOB ganHOTO ypaBHEeHMA Ha Bec mgdt
MHE TIOAYYNIN JMHEHHYI0 pa3mMepHOCTh B MeTpax.

VYpasnenue Bepuyimu juist Hec/kMMaeMoil sKUAROCTH OTY-
gaeTen U3 o0uiero ypasHeHus (8). Tar Kax Jiin HeciRuMaeMmott
HAPKOCTH

h=r.=78nU,=U,

TO ypaBHeuue (8) MOkeM Hepemucath B cJAeqyiolUIeM BUpe:

|4 ? p

V2 P2
| __ 2 2 P
Z?T7+Zl—§g—+7+zz+s- )
BOJILHI“HCTBO HpaKTquCKHX 3amaqy pemaIOTCﬂ ¢ oMo bio
STOrO ypaBHeHHH.

Bcee unenm, Bxogguiie B ypasHelinte (9), NMelOT INHeRHYIO
PaNIEPIOCTH, MO3TOMY HX HA3RIBAIOT BHICOTAMU:
2

—— CHOPOCTHAA BLICOTA WM CROPOCTHO Hamop;

Pra

o
J;— —— MbE3OMETPHYCCKAA BLICOTA;
Z, — HUBEIMDHAA BHICOTA;

{ — BHICOTA 1IOTEPB.
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Ecam ypasHeHue Ganasca orHectw ue K 1 wr, a k 1 mM®
AHKOCTH, 9TO MOMHO Ce1aTh yMHO'KCHHEM Ha | ypasle-
gua (9), TO moiy4IM;

g a5
FV% ! ! v7 _FV‘S 7 L.y (9;
T2 =+ P14 13 (9a)
[Ips 9TOM WICHBL DTOTO YPABHCHMS IIOIyYalOT pasMep-

HOCTH [ABICIIIA [—;';l II HABLIBAKTCA!
V2 ODOCTIHON 1t
5~ CKODOCTHOIl nAIlOp, MU JMITAMIT4CCKOC 18 BIGHIC;
p— [IABICHUE CTATHYCCKOC, IJI THIPOAMHAMHYECKOe;
{Z— TUApPOCTATHYCCKOE HABJIellie;
Y{— moTepAHIBIA IIamop.

Cymma Bcex 4iICHOB ypaBuenna DepHynim HasmBaetcs
DOMXTHHEM HamopoM.

Ecau ypanHeHHe Bepuyiin MpIMOHseTCA K BO3NYXY, TO
OOBHYHO paccMaTpABAOTCA TedeHNns, OJU3KNE K TOPH3OH-
TaJBHHM, M, CIEOBATENEHO, Z OUeHE MAJIO.

CpaBHHBaFE MAJIble HHBEJIMpPHBIE BLICOTH Z W IoTepn §

€ WIeHaMH -, ROTOPHC A cOBPeMEHHHX CAMOJIETOB OYeHD
BEJIMRI, MOREM OTOPOCHTH M Z 4 § BCJIGNCTBUE HX MAAOCTH;
OpH 9TOM IOJYIHM MpPOCTOe BhipaneHUWe ypasHenma DBep-
HYJUIH, TOCTOAHHO I[IPUMCHAEMOe B TeopeTUYecKoil aspo-
ANHAMUKE:

ev? V3
5 p1 =~ —+ py==Const. (10)

JdaBiennme B KpHTHYecKoii Touke. JomycTum, HA HeKOTOpOR
TeJa0 HaberaeT HOTOK cO cropocthio V. OueprnB GeckoOHEUHO

Puc. 2. O0tekanue teja.

MaTHIE KOHTYp abe B cedenun I (puce., 2), Ml TOJYYUM CTP VIIRY
0ecKOHeYHO MaJIOTO cedeHus, KOTOpag, NPH NPUOTHKEHHH
K Teay, Bcd Gosee m Gosdee pacluMpsercd i, pacTekadch 1o
HeMy, HOy4HT KOHeYHOe CeueHIe, TAK KAK TeIO HMeeT KO-
Heylue pa3Mepsl.
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Ha ocnosammm ypasHeHus HepaspuBHOCTH cTpyHn (7)
nas cegen#it I n Il MosreM HANUCATD:

Ve __dFy_ .

Tak Kar Iy, no cpasHenuo ¢ dF |, o4eH b BeJINKO, TO OTIOME-
ne dfy k F, crpemurest K HYJO, Cle)0OBaTedbHO,V , Tome
CTPEMHTCA K HYJO,

Touwa K, rne V,=0, Ha3siBaerca KpHTHIEC KO
To4ykoil. o ypasuenuio Bepuynun, Haiinéy papiaense
B oToil Toure, uaa cewenuis I u 11 umeem:

-2 2
eV Vs .
=" ps
OTCIOAA:
v ie
P2="9" - p— o7
Tak rkak B KpuTHYecKoit Touke Vy=0, 10!
p)
¢V
p2= 5 +Pi (11)

&

Tarum 06pa3oM, gapieHNe B KPHTHYCCKOI TOUKe ABIACTCH
Han0oxbuIMM, KOTOpOe MOXeT GHTH npn ofTexaHmn Teaa,

Kapmranma. Paspes B TORYIIei »KULKCCTH, CONPOBOAN-
muiica 06pa3soBaHneM IIYCTOT, 3aNOJHEHHHX HApaMHU O ra-
3aMA, HAXOAALUMMUACA B KAJKOCTH, HABHBAIT KA BU T a -
n ¥ e if. Pa3spus cTpyil NpoMCXONNT, KOTAA JAaBICHUE 3RUN-
KOCTH JIeJIaeTCA OTPHIATeNBHEIM; B 2TOT MOMEHT jaBJIcHAe
nepeXoAuT B HanpasxeHue pacTamennd. OOHYHNe HATKOCTH
HUKAKOTO HalpAKeHNA Ha PacTAKeHWe He BEJEPIKNBAIOT U
pPa3pHBaTCA.

Hannwem ypasnemne Bepmymam pan Goabmoro pesep-
Byapa, U3 KOTOPOI'0 OTCAcHBAeTCA BOAA ¢ NOMOIIBIO TpyGO-
OpoBoja, B MOCMOTPUM, NIPH KAKOI CKOPOCTH BORH B Tpyle
Hpousoinér Kasatanua. lHpwHAB mIOCKOCTH, NPOXOAAULYIO
yepes cedeHWe TpyOnl, paclodOKeHHOi HUme YPOBHA BOAH
B pesepByape, OyxeM HMeTs:

Z,=0 u p, =p,, T. e. armocdHepHomy.

CropocTh fBMeHUA BORH B GOABWIOM pesepByape, Tpu
cpaBHeHNN e€ co cropocThio V', B TpyGonposoe ¢ MaauIM ce-
ucHueM, OymeT O9eHb Maya, U eé MOMHO NPMHATHL paBHOW
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gyao, T. e. Vl——O ITorepaMu { Ha Tpenue B PesepPByape
MOKHO IIPCHCOpeub BBHLY X MATOCTH; NPU DTOM IOTYIAM:

_ 2 P
25+T’

Po

OTCIOZIA
<72
[
P=Po— o, 4 V21

Do ypaBHCHIC NOKA3BIBaeT, uro 4eM Oosblie V,, TCM MeHB-
me pasaende p,. Haudoawunia ckopocts V', OyiaeT Ta, npu
RKOTOpOH pasiende p,—=0; mpa 9TOM HueeM pABEHCTBO:
'VZ
Po— gy 1=

OTciopa mpegenbiiad CKOPOCTh BOJH B TpyGonpoBoae Gyger
pasHa:

Vo=V 2%(2z 1 2). (12)

dT1a ckopocTs OyAeT MUHAMANBHOH, ROT/[8 BHICACEH BAOIIMIE
BOIy TpyGonposoj HAXOATCA BIJAW3U YPOBHA BOJHI B peaep-
Byape, T. e. korma Z,=0.

B sToM cayyae:

v, = szg%. (12a)

HAxa sogst y=1 000 ®r/m?; p,=10330 wr/u® n g=
=9,81 m/cer.

HOILCT&BJIHH oTW 3HayeHMA B ypabHeHue (12a), momyuum:

10 330

V, = V 2.9,81. Tooo = 14,15 m/cex.

IIpn 970it cROPOCTH MBILKEHAA BHITEKAWOWIEH BOXH MOMKET
HACTYNUTh KaBATANUA,

®opmyara (12) DpuMeHAMA JHITL TPU HEeBBHICOKUX TeMIIepa-
Typax. [Ipu BrlcOKAX TeMIIepaTypax pa3phBy KHAKOCTH CIO-
co0cTByeT yIpyroeTh e Mapos, N KaBUTALNA HACTYHAeT IIpH
BHAYNTEABHO MEHBIICH CKOPOCTH.

Ypapuenne Bepnyaan paa rasa. Ilpm Goabumx ckopo-
ctAx, sume 100 mM/cex., B ypaBHeHun BepHyman HCAb3A
npeHeGperaTh WIeHAMH, COISDIKAUMMU 3HA4eHWe BHyTpPeH-
Helt sReprum rasa, u CJelyeT MOJIb30BATHCA ypaBHeHNeM (8).
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B JoxpmMHCTBe CAy4aeB aBUAIIIOHHON NpPaKTUKA HpUXO-
RUTCA MMeTH Jed0 ¢ GOXBIINMA CKOPOCTAMH, KOIJa BO3AYX
He yCTeBaeT BCTYITH B OOMeH TEIIOM ¢ 00TeKaeMbIM TeJIoM,
CJIe[OBATENABHO, mpollece OYLeT OPOTeKaTe IO ajpuadare,
T. e.:

p Vi =p, V= pV¥=Const,

rpe k — mowasarexpb amuadaTH.
Ha ocuosanum storo saxonHa ypasuenne Gopiryman (8)
NIpUBOAMUTCA K cleaylomemy BuAay [55j:
k1
2 A

== A nfi—(2) e @y

I]

Has sospyxa k=1,41, caregoBatennno, MoskeM HAaONACATh:

2 V% P 0,29 p
+ 21:2?4—22—3,457[1—( )" ]+H (14)
Jlasaenne raza B kpuTHYeckoii Touke. Obpaimasgce Kk pucyH-
Ky 2, rie uzobpaskeHa cTpyiika, NOAXONAMAA K TelLy B KPH-
THYecKkoit Toure k, Hanmmiem ypasHenune (13) pna sToit TOY-
kn. Tax rak B Rpumqecnoix roare V,=0; Z2,—Z,, a noreps-
MA { y CTpY#RM MOKHO mpeHeSpeun, TO bTO ypaBHeHuUe Ha-
numerTca B clAefyoleM BHje:
h—1

V%_ k P1 14 TR .
f?g“_k—i'Z[i (pl) ] ()

Pa3zgeruB sTo paseHcTBO HA kp, m ymHO:unB Ha k—1 n ¥,
IOy YnM:

I/"z h’_—_i‘
U (=g (P2
A ©
U3 $uankm ussecTHa opmyma cxopoctd 3sywa 1, crp.
113;:
e B
OTCIONA
aZ_:g—Ii[—’, nan 1—,,
1 a? g/\p

Beeas a B paselicTso (6), moaydum:
Rt

(%)2'&“—‘:—1%—(“) - (16)



OtHomeHne ckopocTd rasa V B waxoi-EWOYAB TOURe K
CKOpOCTM 3BYKa ¢ B TOif ke TOYKe HABHBAETCH YWCIOM
Maxa—Ma.

Ma= 2 .
a

Ilogcrasaaa sTo umcao B paseHerso (16) u pemag ero

OTHOCIITCIA BHO i [IOyYn M:

= (-5 Mad ) ™ = (1 4-0,205Ma})s.05.  (17)
1
Tanum o0pa3om, masaenNe ra3a B KPUTHIECKON TOUKe 3a-
BUCHT JUMIUE OT HAYAJALHOIO JABJIeHUT M uuciaa Maxa,
Jlng pemeHud pompoca, IPH KAKMX CKOPOCTAX HAJLO BBO-
JMUTh IOOPAaBKy HAa CRIMAeMOCTE BOBRYXa, CHeTaeM ciaelylo-
ue npeobpazoBanua ypasHeHus (17):

= (eHs ) T =[] T @

Pa3anomuM [pasyl 4acTh 9TOT0 paseHCTBA B PAX mo Ou-
Homy Hpiotona, orGpaceiBag WieHH BhHICLIETO HOPAAKA B

1 vy
OTHOWIEHMN | IpPeANoJIaras, 4To a < 1, nomyunm:
1

Eotp g (D) b (D) ©)

Curenaem mpeo6pa30BaHuAg DpaBoil YacTN 9TOro paBeHCTBA,
BOCIIOJ b30BaBIIUC b paBHeHHe\I (15) cxopocm'n B8BYKa M

»

DOJCTABIAA BMECTO df, eTo 3Havenue k2l s ypasuenue ()
l

HonyyuM:
OI 72 A I V? 2
Ps___ 4 kt“_l ]:_. L(Vl P1 1 [ 1(V1
;1-—1+_? kp J{_S ]\p ‘) 1+2p1 8[;1 \ ’
OTKYLa:

r'/xviy ?1;"%«;'1 2 FlV% Ve
A w) = e (R as

Cpasmnsag nTo ypasHeHnne ¢ ypabHeHuem (11) maa Heciku-
MaeMOll JKUIROCTHM, BHAUM, YTO OHM OTINTAOTCA Jpyr

o V2 2
ary 1 /V, 2
3 'T;(ﬁ)
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ypasueuna (18). Orciona ciexyer, 4T0 4eM MeHBIle CHO-
pPOCThL HOTOKA 110 CPABHCHMIO ¢O CKOPOCTHIO 3BYRA, TeM MEUb-
e OTINYATCA Mexly co6Clo fAaBlellnsa B Bb.OpaRHOM TOYKe
JUIA CARMMAEMOTO H HOCIKIMEeMOr0 IOTOKOB, 3ajaBadch pHa-
nom cropocTeit V,, MOCMOTPHM, B KAKOM COOTHOLICHHH Ha-
XORATCH NABICHHSA HCCIKRMAeMOIl H cAilumMaeMoil KMIKOCTCIH,

Tabnnmpa 1

Cxopostn notoxa Vi — D) 100 150 200
Ypcno Maxa Ma, =— Z—‘ == 0,151 0,333 0,436 0,606

*

NPH CKOTO3TH 3BVKA @, — 33) M'cei.

{p:— p) necwmM. 1 _

(p2— py) commm. A { ;'&>20»994 0,977 0,95 0,913
4 \ ay

(p>—p,;) Hezx AM.
of — g TR TR R
B %=1 (ps ) i, 100--0,6 2,3 5,0 8,7

Tie OTHOHICHUE (P2 — pu) mecH . ooJayuyeHo JeneHNeM ypas-
(P, — py) ca .
Henna (11) wa ypassenze (18).
Ipusen8HAand MORCUET NMOKABLIBAET, YTO IIPH CHOPOCTAX
IIOTOKA MJIM TejJa B  CIOKONHOM IOTOKe, MeHLIINX
100 m/cer., BaMAHIe C/KMMaeMOCTM BO3AyXa Ha J1aBICHHO

B pa(‘,CManHBaeMOﬁ TOYKe O4YeHb He3HAYNTeJIbHO,

§ 6. IOHATAE 0 BUXPEBOM [ABUMEHHH

BuxpesuM pBHReHHeM HA3KIBAIOT JABMKeHHe MUAKOCTH B
©o0nacTu, CUIOMb 3aNOJHEHHONA BHXpAMH, DTO [ BHKEHUE
MOKHO HaGa01aTh B NMpUpORe B BHUAe BUXPEBEIX CTOJAGOB
UBLIH, BOBHHUKAUWIMNX WHOTAA Jaske B TUXYIO HOTORY, WK B
BIj(e MOUIHKIX BUXpeo{pa30Baiilil, Ha3LIBAEMHIX CMepuaMH,
noy rafidysamu (puc. 3). Buxpu HOoABIAIOTCA TaKke B BHAE
KoJen, KOTOpHE MOKRHO HAGHIOAATH Ha BHIXJIONE ABUTATeNH
BHYTpEHHEr'o CropaHng mim Haj TpyOoil mapososa.

HanGonee wHTeHcWBHOe BHXpeBOe NBUieHMe 00pasyerTca
M033l KaKOTO-HNUGYh Tesa, (BUKYILETOCA B KUIKOCTM, Ha-
npuMep, MapoOX0[a WM MOTOpHOH JOxKm (pHuc. 4).

Jemorcrpanus suxpeik m mx epoiierB. Ecawm B cocyn, Ha-
IOJHeHHEIA BOXOW, OIYCTATHL HA TOHKOII OCH BEPTYIIKY U
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OpnBOAUTE e B CHCTPOE BpallieHne, TO BAYTPHA COCYAA IOXY-
yuTCcHA BUXpeBoil ¢Toa6, a ORpy:RAoMAan ero sRURKOCTh Ipl-
nET B obmee qurAMyecKoe gsuskete. OnuT 0o 06pas3oBAHUIO
BUXDA MOIKHO IIPOU3BECTH ¢ LHOMOW B0 Hpudopa, n3obpakén-

Puc. 3. Taidyn, nanm cvepu.

Horo Ha puc, 5. IMoxit MKNB ¢ HECKOTPKUMU IIIOCKAME pa-
AVANBHHIMH TIePErOpONKAMHU, He HOXONAIUMH, OJXHAKO, HAO
ocl, IpUBORUTCA B GHICTpPOe BpameHue mMammuqii, [Tox mxn-
BOM Ha PAcCTOAHUN 3 M ¢TOUT 4aH ¢ BOmo#. YToOW onmt

Puc. 4. BaxpeoSpasopaBHe 33 BHHTOM MOTOPHOR JIOZKM.

ayqmie ypmalacsa, Boxy caexyer Hemuoro mogorperb. Iluup
upM ¢BO8M BpaleHUH 3aKpyu@BaeT cToad Bospyxa. Bemen-
CTBUe IOHIKeHHOr0 HaBJIeHAS B cePeguHe 00pa3oBaBllerocs
BAXPA BOJ& HAUMHAET NOXHMMATBhCA W €aMa INIPUXOMUT BO
BpamaTenabHOe jBuzenue. Yepes Herotopoe Bpema ofpa-
3yercs BRICOKMIt BOJAHOH cTONG B BUje TOHKOrO MIYpA,
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TAHYUIErocs OT YPOBHA BOXH K neHTpy mkmsa. Ilox caMemm
IIKMBOM BUXPEBOIT IHYP COCTOMT U3 OYCHD MOJIKAX Kalleliex,
KOTOpHE Pa3bpackBalIcAa Mepero-
poaramu mensa (8]

Emé uHrepecisiii onsir no ofpa-
30BaHUIO BHXpeBBIX ROJel MOKHO
npope’aaTh ¢ TNOMOmBI0 Hpudopa,
nzofpa:kédHOr0 Ha puc. 6 U mpen-
cTaBagIomero cofolo mepeBAHHEIT
AU, SaAlsag cTeHKa AmUKa 3a-
TAHYTA YNOPYIoll InepenoHkoi, a
nepe/HAsA WMeeT KpYyIvoe OTBEp-
ctue. Ecan HamoxHUTH DTOT AmMEK
IBIMOM, TO, TIPH YAAPAaX MaleHBKUM
MOJIOTOYKOM IO 3afHell cTeHke, U3
nepefHeit 6yayT BLIJIeTaThL BUXpe-
Brle KoJAbua. HexoTopeie Rypuan-
IUKRH YMeI0T BEIDYCKATh M30 pPTa
AKM B BUe NOAO0HLIX Mie KoJell,
Jum m3 TpyOnt mapoBo3a HHOLKA
BRLIETaeT Koabnamu. B nemogsums-
HOM BO3[yXe BUXpeBOe KOIbLO J[BU-
Pac. 5. putop i ofpa-  HETCA CAMO.

30BaHms BHXpeii. V13 Teopmir BAXpeBOro jBUIKeHOA
N3BecTHO, YTO M BAXPh M CHOPO-

cTHOe Tojde 00yCIOBIMBAIOT XPYT APYLA, NOITOMY B OIBITE
mo O0PA30BAHHMI0 BUXDPEBHX KOIell MH BUIUM, YTO cocel-

Yopyroe ano

. -

Buxpesoe kosLuQ

Puc. 6. [Tpa6op a1s ofpasoBadEsA BAXPOBHX KOJICHL.

HUe 4YacTH KOJBIA [JeHCTBYIOT HA KGKIYIO ero TOUKY
n oHo GeicTpo JeTuT B Bodayxe. IIpm srom moxydaercs BO3-
RYIWHH{ TOTOK, N306paskéHHHII Ha pucyHke b, clipasa:
BO3JYX BHYTPHU KOJBI& 1BUKETCH BIEPEx, B pe3yasTaTe Y4ero
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BUXpeBOe KOJbIO Hec8T ¢ c000Il HeROTOpHIT 00BEM BO3IYXA.
Iror 00BéM Bo3gyxa o0pasyeT armocdepy ROTBIA.

Ecan n3 nmpuGopa (puc. 6) BHIycTHTh HOXPAS ABA BUXpe-
BHIX KOJBUA, TO 3aiiee KOJABOO NOJcOCETCA Hepeqlinm, cOK-
MéTcA IT mpoitaér BHYTpU nepsoro. /lagee oHO pacmmpuTea B
Gymer OeraTh BIepenu MEpBOTO, MOCAe YoTO OHM ONATHIIOMe-
HAKTCA MECTAMU. JTOT HpUMEp KeMOHCTPHDPYeT 4pe3BHYaii-
HYI0 CJI0IRHOCThL BUXPEBOIO JBHIKEHUA,

Bpamenue senrocTh cymiecTseHHO OTINIaeTCA OT Bpaile-
nuA TBEpHOro Teaa. YacTHys Bpalaloueroca TBEPROTO Texa
AMeIOT JIMHeH B 3aKOH M3MeHeHIIss CROPOCTH ¢ u3MEeHeHUeM
pajguyca, 4TO BuipamaeTca Gopymyaoii:

V =or,

Ijie ©® — yIVIoBasg CrOPOCTh BpameHuda, 7 — paguyc.

YacTHUH RAJKOCTH MOTYT BPAaIaTheA ¢ Pa3HRIMM YIVIO-
BEIMIT cKOpOCTAMU. PagnycH maske y ogHoil mugKoN 9acTUn
MOTYT BPAl&ThCA He TOJLKO ¢ PA3HEIMHA 110 BeJNYUHe, HO U ¢
PasHEIMA TIO0 BHaKYy YPJI0BHMU ckopocTAmu. Ilo ompepene-
010 e bMroba, MU KAA YACTHIA [ABIKETCH NOCTYIATEN b
HO ¢O CKOPOCTBIO CBOErO IeHTpa TAmecTH, KeopMUpyeTcd n
Bpamaercs.,

Usmaraa ocHOBHLe IOHATHA a3pPOrMAPOAMHAMAKM JIHIID
¢ TOMRW 3peHNA NPUMCHENNA UX OPH ONHTAaX, ME OyXeM c1Iu-
TaTh OYTU BCErga pac-
CMaTpUBaeMYyIO L
KOCTL HecRUMaeMoOil U
He WMeIeill TpeHnd.
Taxag mUIKOCTH HABHI-
BaeTca M Je aJ b1l Ol
HecHUMaeMoIt.,

JLasa n3ydyeHNs jBH:e-
HAA SKUUKOCTH BBOJAT
PAX 0cOOBIX BedaywH I
HOHATHIT, COOTIIOMEHHA MeAAy KOTOPBIMUI U JaRT TEOPEMB
ADPOHMHAMITKY,

Teuenne cropoeTn. IIposendy B TeRyImell MpeasbHOM KU~
rocTH mpou3sospiryo anamo OABC (puc. 7). B moboii Touke
A oTol muHUM ME GymeM DMeTh HEKOTOPYIO CKOpPOCTD JKHJ-
roctn V. Toury A MBI MOeM 3amaTh paccToAHHeM S IO
Rpusoit ot Havansuoii Toukn O. Beauunry § 6yneM cadTath
B HallpaBJeHHM CTPEJKN IOJOMTICIBHOWM, a B NPOTHBOIO-
JIORHOM — OTPUNATEI hHO.

Pue. 7. llOpEVAALAA CKOPOCTH
IO KOHTYDY.
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Buigeans ua o70it kpusoii dievent d.S ¢ Touroit A u cnpc-
eKTHUpyeM CKOPOCTh NMOTOKA V¥ Ha HanpaBleHNe KicaTeldbHOM
B 910il Touke. [lomudmns npoernuro V. aroit criipoctn Ha
aneveHT dS, moayuum TedeHHno cxopoctn dIf
BJOIb IO DTOMY O3JeMEeHTy, T. e.:

A=V ds. (19)

TIpocymMMuPOBAB BCe DIEMEIITAPHBIC TCUGHAS CKOPOCTH IO
zunnm OALC, noxyyusM TeyeHHe CKOPOCTI BJO1b HO OTOH
KpHBOIL:

Fuc: SVst‘ (19&)

oc

Pa3MepHOCTh TedeHUA CKOPOCTH paBHA M2ceK.™!
Iupryasnus ckojoeTA. TeueHnme crOpocTH HO 3aMKHY-
TOMY KOHTYpY HA3HIBAOT UM pPKyaZALUeld cKOp O -
crTa. Bemeanw B Texy-
A Vs el MNIKOCTA 3aMKIIY ThIK
) KONTYp miaumoio S (puc, 8).
B mwoboit Touke DTOr0 KOH-
Typa 6ymeM MMCTh HEKOTO-
g PYI0 CKROpOCTS ucHpgcocT V',
Ilpoexnna cxopoctm V B
Touke A wnemenra dS Ha
KacaTo ThHYIO KpUBOM B 3TOI
TOYKe, VMHOKeHIIaA Ha aJe-
MenT ¢S, muér dacMeHTAp-

1I0e TeycHte:

Pnrc. 8. [{apkvaanua crorocrn
0 33aMKHYTOMY KOIT)YpY. df:Vst,
TAe V' — TaHreHUUAJpHAA (RACATEABHAT) COCTABIAIOMAA
CROPOCTE MOTOKA.
HpO(‘,yMM!’[pOBaB BCC :)nene}{TapHme TeuclIng C[(OpOCTI/I 1o
3aMRHYTOMY KOITIYpY, [NOJYYAM HUPKY.IANLIO CKODOCTH:

r=¢vds; (20)

3}100b§——- 3IIaRr HITErpasjga 1o 3AMKHYTONY KHOHTYDY.

Ecan o0xox koHTYpa jenaTh B OGPaTHOM HANpaBIeHNN,
TO B 3HAKR MAMEHUTCA Ha NMPOTHBONOJOAHLIA,
OGo3HAUNB YTOJ MeKAY IOJO/KUTEIBHEIM HallpaBlieHAEM
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RACaTeNbHOW W CKOpOCTHI0 depe3 o (pHc. 8), OpoARIyINyIo
$opMyay MOIKHO IepeillicaTh B APYyTOM Bije:

r—=¢vdS=¢Vosus,

rpe  Veosw=V_— npoexnus cropocTH sEmKOCTH  HR
KacaTeJabHyl0 B Touko A siemeHra d.S,

Ws ypasreunsa (19) BuAMM, 4TO NOMATHE LUPKYIANAN AHA-
JOTMYHO MOHATAIO PAGOTH CUIH HA HEKETOPOM nyTH d.S.

PasmepHOCTh NADKYIANAM M3cer,—1

Yorernuaa ckopocTa. IloreHpuMamoM CKOpPOCTA IIa3EIBAET-
cAd Taxasa QYHKUUA TPOCTPaHsSTBA o (Z,¥,2), HPOM3BORHAA
KOTOPOR mo mofoMy HanpaBiaeHW0 paéT MPOCKIMIO CIio-
poctit V Ha 9T0 HampaBieHue:

as
V,= a5 (a)

B ypasuenum (a) pmama vacTHaA NPOW3BOJHAA, TAR KaK
$yHKUUA @ 33BUCAT OT TPEX KOOPAMHAT NPOCTPaHCTBA H
Bpesmenn. [Torox, nMelomuit mOTeH{N AN CKOPOCTel, HAa3K BAIOT
NOTEeHIHATbHBH M.

Ecan B mpocTpaHcTBe JaH 3a@MKCUPOBAHHEIA RONTYD, 10
BMeCTO 9aCTHOM IIPOM3BOJHON NAIIYT MOTHYI0 IDOM3BOMLYIO:

ds
Vs = ‘TS‘ ’ (6)
OTRyjAa:
de=V dS. (8)

Unrerpupya oguu pas 8 npeperax of Touru 4 no Touxu B
(puc. 7) w ppyro#t pa3 IO BceMy BaMRHYT(MY KOUTypy
(pmc. 8), mosyuus ciegylomue gBa paBeHCTBA:

A
04— 0=V, dS =T, (1)
B

T. e. Pa3HOCTH MOTCHIUAJIOB JIJIA ABYX TOYCR PABHA TCUCHHIO
CKOopceTn MmO  Jaolcll JdMHMM, cceguHAKWE OTH  ToYKI:

A
9p—24= P VA5 =0, (21a)

T. e. B CiIy4yac CYIICCTBOBAHUA Y HOTOKA OQIO3HAWIOND II0-
TeHI1a;1a CKOpOCTelf HUPKVIALUA CKOPOCTU IO J1060MYy
3AMKHYTOMY KOHTYpY paBla HyJo.

CreposatensHo, yrodLl pelIuTh BONPOC, WMeeTcA JIN B
KAagoM-HROyQb 4ACTHOM CIOy4ae NOTCHUMANBHBEIA MOTOK,
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JOCTAaTOYHO JOKA3aTh, 4TO IMPKyasamusa I’ mo J060oMy KoH-
TYpPY PAaBHA NIu He PaBHA HYJIWO.

OcHoBHbIe Teopemp 0 Baxpax. Ilpn pacemorperun spama-
TeJLHOIO JBMKEHHUA YacTHIL B KAKOH-IU00 NMIOCKOCTH, TIPO-
XOAsAmWel yepes eé IEHTD TAMECTH, TOJB3YIOTCH NOHATHEM
O cpefHell yruoBOif CKOPOCTH Bpaulewns. g onpejerenus
J CKOPOCTH Bp AIICHU ST )KUJ[KOCTH
w B rouxe 4 (puc. 9), mposogar
yepe3 BTy TOYKY JIOCKOCTS P,
Oepyr Ha wHell KOHTYp k M
ONPeRENAIOT BeAUYIHY HUDKY -
aauun I' mo aroMy KoHTypY.
ITpn aroM 3a mMpoeruuo cpea-
Hell CKOpOCTH BpalNeHUud K-

—
A KOCTH B Touke A OTHOCUTEND-
HO HOpMAaJIl X NJOMAAKe IpU-

K p HIMAIOT BEJHIIY:
< r
- = 9
Pre. 9. Bextop cpexmei O=3,- (22)

YILJIOBOd CROPOCTH.
Yem menplile B3ATHIH KOHTYD,
TeM ToYHee 6yjeT 9T0 BHIpa;keHHe, It B NPERENe Ml ITONYIAM:

w=1, (22a)
nim Al = 2wds. (226)

Ilponssegenne ©ds Na3skBaOT IOTOKOM BUXpA Yepes
naomanky ds; OHO aHaJOTMYHO pacxoay Vds,

Horopaunsaa naomagxky mo BCeM HaIlpaBIeHUAM BOKDPYT
Touykn A, MOKHO HalHTH TaKoe IOJNOKeHHe, OPH KOTOPOM
© OymeT uMeTh MaKCHMAJbIOC 3HadyeHHe.

Beanauna o u eé HampasieuHe ONpefedsloT 3aBUXPEH-
HOCTH MUAKOCTE B Todre A. BerTop ® ABAAeTCS BEKTODO:M
BHXDA.

JAd u3yJgeHUS BUXPEeBHX ABHKCHNII BBOZAT PAR NMOHATIN
0 COCTaBHEIX 3JI€MEHTAX BIXPEBOTo JABMeHMS, obJerdaio-
mux GOpMYJIUPOBRY €TI0 3aKOHOR.

Jlunua, B Kan0# TOo9Ke KOTOPOIl B NAHHHIT MOMEHT BeK-
TOP BUXDEBOH CKOPOCTH jRUIKOCTII KACATEJICH K 9TOH JUHUH,
HaspiBaeTcd BM X peBoif amunueidr (puc, 10).

IlosepxHOCTH, B KamaOl TOYKe KOTOPOIT B JaHHEIH MOMEHT
BERTOD BHXDPeROIl CKOpPOCTH FKHAKOCTH KacaTeneH K 9Toif
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MOBePXHOCTH, HA3HLIBACTCA BI X PE BOI HOBEpXHO-
¢Tbio (puc. 10).

qaCTB HRHUJIKOCTIT, or‘pammexmaﬂ BI’IX]’JE}BU.MH JANHAIMI,
MPOBCJASHHLIAIM  Yepe3 Bce TOYKH KaKOIO-Hubyjpb MAjoro

(U]

w, Juuna pyxpg
w3
wo Jlunus anxpa
W
/ Buxpepaa
J TpyGka
A
Kouryp ~Kontyp
Burxpesas
NOREPXHOCTD

Puc. 10. Jlmuus Buxpa,Biuxpesas H03epXnOCTs I BIxpenas Tpylka.

OPOCTOTO 3aMKHYTOrO KOHTYpAa, HaxouAmeroca B obgacrta,
BAHATON MUJKOCTHIO, HAALIBACTCA BU X P e BOIO TPy G-
ko . MHujakcers, 3BarialouéHHAA B BUXpeBoil TpyOke,
Ha3LIB3eTCd BHU XPeBOil HUTBLIO.

Ecau cuurath @ 38 ¢KOpocTh, TO BHXPEBYI TpyOKy
MOKIO ynonodutTh cTpyitlke MIKOCTH, ¢ cedcHueM 43,
IIpousgenenite wds Ha3bIBAIOT, Kak GBLIO CKABAIID BLiE, IIO-
TOKOM BUXpPA 4epe3 [NIouiaj-
Ky dz. Tauum of@pasowm, dop-
Myna (220) nowaseiBacrt, uTo
DU PKYISHAA CKOPOCTH 110 Jec-
KOHEYHO MAaJIOMY KOHTYDY pas-
Ha YA BOCIHHOMY HOTORY BUXpA
4epe3 IIIOMANKY, OXBaueIIHO-
My stim kourypou. Haio sa-
MeTuTh, 4ro [eapuroasn Ha-
BHBaeT Ipou3BejeHle A3
HanpsamoeHuey Bixpe- Poc. 11. Kouryp nosepxuocra.
BOil HuTn [8.

Teopema Crorca. Pasdns npon3soapHyI0 NOBepXHOCTE S,
orpanugennyio Kourypoym I{ (puc. 11) nHa GecroHeyHo mMamke
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IIOMAJIKE, KOTOPBIG MOKHO CUATATH INIOCKUMH, MH MOKEM
HaIICcaTh AJIA Ka/KJoH U3 HHX:

' =2 wds.

CyvMmpysa 9TH BEIpaskeHHA JJIA BCEX dAeMEHTAapHHX MiIo-
MagoK, MOJIyInm: S \ dr=2 g\ sods. 113 pucyura 11 sugnm,
Y Ju S

9TO0 HA BCAKOH BHYTPEHHEH CTOPOHE IPAMOYTOJALHAKOB
OymeM HUMeTh IO Be LMPRYAALMH B IPOTHBOMONOKHEIX Ha-
OpaBneHNAX, KOTOPHE B3aNMHO YHWYTO:RaOTCA. B pesyms-
TaTe CYMMHPOBAHMA OCTAHYTCA B JIEBOH YacTH IIOCIE COKPa-
menus Jubs npoussepeHua VdS, orHocsmueca K die-
MeHTaM KoHTypa K. 3rm npomssefenus B cyMMe W RagyT
NUPKYJAANA ckopocrn no woHTypy K,

r=2{{ wis, 123)

T.©, MOPRYIANUA CKOPOCTA IO MOOOMY KOH-
TYPY pAaBHAa YABOEHHOMY HOJHOMY HOTOKY
BUXDA dYepes no0yw HDOBEepPXHOCTH, OrCpaHU-
9eHHYI0 9TUM KHOHTYpOM.

CornacHo Qopmyne (20), mMoseM TAKIKe HANUCATH:

P ,ds =2({ eds. (24)

B {opmyae (24) B npasoit wacTH cTONT MHTErpai 1o mno-
BEepXHOCTM, a B JCBCH 10 KOHTYPY. S3aMeTdy, 49ro Kak
[OBEPXHOCTH, TAaR M KoHTyp H moryr OGurthb mpm aroM He
MJIOCKHMH,

Teopema I'eapMroasna,. Ecan Myl BeiesuM HA NOBCPXHOCTH
BUXPA 3aMKHYTHI KOHTYp (pme. 12), To B awboit eé Toure
6ynem nmers 0=0. Dro BugHO M3 TCrO, 4TO FEKICP ® Kaca-
Tejell K JAHHOW NMOBepXHOCTH (OHA MO:KCT ObITb OOKOBOI IIO-
BCPXHOCTBIO BHXDEBOIi TPYSKM) M IOTOK PBUXpA vepe3 Heé
paseH Hyalo, 410, 1m0 teopeme Crokea, gaér I'=0, 1. e. nap-
KYJANNA CKOPOCTH IO KOHTYPY, Jeamemy Ha BHXpeBoii
MOBePXHOCTH, PAaBHA HYJIO,

Ecan na mosepxHOCTH BRXPeBOII TPYOKH IpOBeCTH KOH-
Typ, Kak II0Ka3aHo Ha puc. 12, cnpasa, ¢ GECKOHeYHO MATLI-
mu paceroganavn 1—4u5-—8, To mUPKYAAUMA CKROPOCTH
IO 9TOMy KOHTYPY, Kak QOKa3aHo eeuue (puc. 12, ciesa),
pasHa Hynwo. Dupkyxamma e Ha yvuacTHe KOHTypa
1—2—3—4 paema I', n Ha y4gactke 5—6—7—8 pasHa
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I'y, a pa yaacTrax 5—1 u 4—8 mMeeM paBHEHe, HO IPOTHBO-~
HOJIOKHEe TeyeHUsa ckopoctd. CiuegoBaTesqsHO, 0603HAYNR
LUAPRYyAALN0 B HanpasgeHus nadp 1—2—3—4-—8—T7—6—
5—1 wepes I'y, B Hanpasaeuun 1—2—3—4—1 uepes I',,
B HanpaBnennu 8—7—6—5—8 uepes Iy n B HampasiaeHAN
8—5—6—7—8 yepes I'g, moxyunm:
Iy=0=1TI,+41T;,
OTKYyzA

FA:_FE:FG‘

Puc. 12. 3aMOyTHil KOHTYP Ha 1OBEPXHMOCTH
BAXDA ¥ KONTYP Ha HOBEPXHOCTH BHXpeRoil TpyOxm.

Taxum o6pazoyM, NUPKYAANUA CKOPOCTH IO KOHTYDY, OX-~
BAaTHWBAKIIEMY BUXPEBYI0 TpyOKy, IOCTOAHHA IO Beed ed
AanHe.

CoraacHo ypasueHmIO (22):

0=
CleX0BATeN IO, ccan I’ OCTOAIHA, TO M BEKTOP ® NOJMMKeH
GEITH HeIpepHIBHLIM BO BCEM IPOCTPAHCTBE TeYeHMS HAKKO-
CTH, eCil OTOPOCHTL 0CoBHIC caydan 6=0 u o==wn.

Orcroga noayuaem teopemy I'espyronsna: BuxpeBsie HITH
He MCILYT B IRUAKOCTH OKAHYMBATLCA BHE3ANHO, OHH WK
OpOCTAPAITCA KOHIAMH B GECHOHEYHOCTH, HMIW 3aMHKa-
I0TcA B KOABNA, MM 7Ke ONMPAIOTCA HA TpaHMULI KMAKOCTA
(puc. 13).

Bnxpessie mnypst. Ecan B moTORe ¢ He3aBEUXPeHHOMN Kuj-
KocThio ofpasyeTcs BUXpeBas o0macTh, OrpaHMYeHHAA BHX-
PeBOi HOBEPXHOCTBHIO B BUje TPYOKN KOHOYHON TOMIIAHE,
TO Taras TPYOKA HABKIBAETCA BM X PEe BHIM LIHY P O M,

3* 33



Ha6monaemle B OpUpofe cMepYW NPENCTAaBIAT OXUH A3
DUJ(0B BUXPEEBHX IHYPOB OLPOMHEIX pasuepos. IIpocTeiinmm

THIIOM BHXpeBBIX WiypoB (puc. 14) /

ABIAIOTCA PAaBHOMEPHO 3aBlIXpeH-

Hble WOHYphI, Yy KOTOPEIX BHYTPU /5
KAIKAOro cedeHHA © TMOCTOAHMUI; 1/

B IPYIrOM i€ HX CEYCHUU ® MOAeT - 4
UMEeTH ¥ ApYylylo Beduduuy. C

Puc. 13. ®opma Buxpeil.

IloTor BHyTpH LIHYpa 3aBUXpeH, cHapysu — Her. Jho-
6oii KONTYp BHYTPW BUXPHA AaéT nuprysAnuio I’, pasuyio, no
Teopeme (TOKca, YABCEHIOMY BUXPCBOMY IIOTORY 4yepe3
OXBayelHy0 KOHTypOM maomaiury. Koutyp, nemaumit sie
BIXPCBOIO [IHYpa, HMMeeT UUPKYI-
M0 CKOPOCTH, paBHYIo HYJIO, TakK
KJK HIIKAKOTO IIOTOKA BUXPHA depes
ero nporexatp He Oyger. CorsacHo
ypasHeHuio (21a), ycaosue I'=0 yxa-
3nBaeT, 4TO B IOTOKE CYUIGCTEYeT IO-
tennnax ckopocreii ». CiaeiopareasHo,
MOTOR, TCKYMUHA BHe BUXPEBOrO IIHY-
pa, mMeeT HOTeHRHAX CKOpocTeit, a
MOTOK, TCKYWHIl BHYTPH IMHYpPa, He
iaeer norerguata. Orcoga B adpond-
HAMIKe JIMeeT MCcTO BpIpasKelle «IIo-
Puc. 14. Braxpesoi  TeHUNAJBHLIA HDOTOK» — BTO  3HAYUT

Iy p. HeBUXpPpeBOi DOTOK.
Tak Kak MOTOK BIXpA wdsHe PaBeH
HYJIIO U CyIecTByeT INLIb BHY TP IIHYPa, & CHAPYIKU OH pa-
BEeH HYIIO, TO KaKOM Gu Gonbuioil KoHTYD a1000i1 fcpyMu MK
Hi IIpoBeau, BcG PaBHO HOTOK BUXPHA OYjeT paBeH IOTOKY,
payweyMy sHyTpn mHypa. CnegoBaTedbHD, 34 Mepy CHJIH BAX-
peBoro LIHypa MBI MOMeM HPUHHMATEL HMMEIOIYIOCA BOKPYE
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gero nmpryaanao I'. Hpr srom mmpryaanis cropoerm
oo J0GOMY KOITYPY, OXBaThinalomeMmy BUXpeBoll IIHYp,
OOCTOAHHA I He 3aBUCHUT OT BeJILUUHL M GOPME KOHTYpA. ITC
BHIHO U3 TOTO, 4TO KK ORI Mbl HU HPOBOXHINI TAKOH KOHTYD,
gepe3 HeTo BEE BpeMA OYAeT NPOXOAHTD OJIH H TOT e HOTUK
BUXPH, PaBHLIT, COrIACHO TeOpe-
me Crokca: 'O r
=2\ de: = Const. (241) g
CxopocTHOe MOJIC, BOBIUKEIOLLICO
OKOJ0 BHXpOB()FO miIypa, ¢Br3a-
HO ¢ ero uupryasuneil. Haiipéa
CHOPOCTHOE IIOJEC Yy upocTeiimero Q v
GeCHOHCYHOrO  NPAMOJUHEHOTO Q
mHypa ¢ umpryasuncit I’ (puc. p_B
15). IIpoBexa HopMaabHOE K OcU
HIHypa ceyeilne TLIOCKOCTLIO P,
3aMeTUM, YTO CKOPOCTA MOTOKA Y
9aCTAI FIIKOCTH, HAXOMALIN XCSA
Ha OIMIAKOBLX PACCTOANHAX OT
oci, Gyayr opnuaxosel. M3 weH- Pnc. 15. Cwopoctuoe mone
TPAa Ha OCH HIHypa oOucpTIUM y BUXPEBOrO iulypa.
OKPY/KHOCTB, HPOXOIAMYIO yepes
Toury A. Brriazsannaa mypom ckopocts V B Toure A Gyger
MOCTOAUHOH M KAaCcATCABHON K OKPYHHOCTH, CHCGHOBATENBHO,
IPOCKIHUA cKOpOocTH CyAeT pasHA caMoil CKOPOCTH, T. e.:

Vs: 4 :Cmst.

O

Iupryasauus ckopocTH mo o1oit ORpykHOCTA DyHNeT paBHA:
I=¢vas=vgas =V,

Omyna: r

Tarum 0o6pa3oM, UACTHUHN KIIKOCTH, OKpYKAKWAE BAX-
PeROl mHyp, NBUAIYTCH CO CKOPOCTAMIU, H3MEHAWUIAMACH
06paTiO MpoHOPWIOHATBIUO HX PACCTOAHMI OT OCH IUHypa.
Hanpagaenue srux CROpOCTCIl cuBHYAaeT ¢ HanpaBiacHUeMm
Bpamenug mIiypa.

Buytpn upocTeiinero srxpesoro maypa w=Const u MWHYp
Bpamaetca rak TBEpACC Teao. Ilpm sTOM CKROpPOCTH Ha
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paanyce r MOmeT GRTPH HomydeHa 1o oOwaHON Qopmyde:
V =—or,

7. e. V Gygmer maMeHATHCA IO auueliiomy saxony. HanGomn-
Wag CKOPOCTh MONYYATCSH HA NODepXHOCTH mEypa. Jlnnnm
TOKA B CHADYMN @ BHYTDH IUHYPA NPEJCTABAT OKPYHHOCTH.
Ilpm srom crapy:xm OyxeT MMeThCs NOTECHIMAN CKOpoOcTed
Ge3 BpamAOMAXCsl YaCTHL, 4 BHYTpA (€3 NOTeHnHana CKO-
pocTell, HO ¢ BpaIalUUMHACA WaCTALAMM.

§ 6. BABKOCTH

Brisonut, cedaunne B § 5, OTHOCHANCE, IXABHEIM 00pa3oM,
¥ HAeaJBHOM KUTKOCTH, He MMEIOmelf BHYTPeHHHX CHII Tpe-
HAsA. B geficTBUTENBHOCTA e BCe pead bHHE M H -
kocTn o6XagawT cHAAaMI BHYTpDEHHETO
TpeHNMH, KOTOpHe HA3ZHBAaOTCA BAI3IKO-
¢ T b I0. IlosTomMy mourn pce npEBexéHHME BHIG QOPMYIH
A AKEAABHOM RUMKOCTH ABAAIOTCS NpUOINKEHHRIME A
JKAJKOCTH BA3KOH. Puanyeckad CyMHOCTH BASKOCTE COCTONT
8 NpOABICHNHE CHJ BHYTpeHHET'O TPEHMA MeHHY CJIOAMA B
TCKYUleH KHIKOCTA, BH3HIBAeMHX 0eclOpANOYHEIM JIBHKe-
HAeM e MOJEHYJ.

Guas BASKOCTH CTPEMATCA 3aTOPMO3UTH OGHCTPO MBHIKY-
muecA 4acTH MUAKOCcTH, B mA3KOM UAKOCTH BHXPH mOCTE-
NeHHO pacCacKBATCA B Hcde3al0T. OMHAKO BABKOCTE MOKET
Taroe m cosnasath Buxpn. Hamboxee cmasnoe Buxpeolpa-
30BaHme HAGIION3ETCA BO3NMG CAMON IIOBepXHOCTH Tea, obre-
waeMux nmorokoM. Ha camoit moBepXHOCTH TeJa KHXKOCTH
HEeIOXBAMKHA: OHAa mpumampaeT K Hemy. [lo mepe yrawenma
OT Tela yxe Ha MaJIOM PaccTOAHNM KAXKOCTHL mprnobperaer
{OnBINYI0 CKOPOCTH, PABHYI0 CKOPOCTH OOTEKAHHA.

Tonsruit caoii, OpUIeralWnid K I[OBEPXHOCTH TeNa, rie
OPONCXORAT HAPACTAHAEC CKOPOCTA OT HYIA JO CKOPOCTH OT-
agdamomeiica #a 19, or cKopocTH HMOTEBUMANBHOTO IIOTOKA,
06TeKaIOmMero TeNo, HA3WBaeTCd NOTPAaHHAIHE M
¢ o0emM Bexegcrpe saskocrd, o0ycaOBINBAKOMER Ha-
angde TANPEHHMANBHEIX COHRJ, KAQKOCTL B 9TOM CJEOe
C¢MIBHO 3ABMXpEHA, MO3TOMY €ro MHOrJa Ha3WBAT CI0eM
SOBepPpXHOCTHOTO 3aBHXpeHNH

KoadpunuenT BA3KOCTH. Ecam B morpaHuYHOM €JI0E BH-
NeJNTH ABe daeMeHTapHuX naowmangku dS (pue. 16) ¢ pac-
cTOAHMeM Mexay HuMH 8y, TO HApacTaHWe CKOPOCTH INpH
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nepexofie OF ONHON IJIOWANKA K ApYyroii 6yxeT paBHO 356_1/.
Pazpenns ary Beqmumny Ha Oy, moua LA

, yaum 5o . Ty Beadmdn-
HY Ha3HBAOT I'DAAMEHTOM CKODOCTH II0 HOpMaJan K IOBEpX-
HOCTH Teja.

Tar rax cropocTn Memay nmomagkamn dS pasinYHM, TO
MEIRJly HUMH HOSIBATCA CIJIA, KACATEABHAA K OTHM IJAOL{AJ-
KaM, BLI3BAHHAA Bf3-

HOCTBIO MATKOCTH, JTa av
cama OymeT 3aBHCETH e V" ay ©
OT TpagueHTd CHOpC- i // — v
CTH W OT BEeJMYUHH

IJIOMIA KA dS:

dz—

Y

vor 4S. D) s

B arom paseHcTBE M Puc. 16. JleiicrBae ¢j10¢B Apyr Ha Apyra
Ha3eBaeTCd KO D (I) n- BCJIEACTBHAE BsI3KOCTH,
HMEeHTOM BA3KOCTH.

Pasgenns cmary dr Ha mxomagky dS, mosydmm Hanpa-
MeHNe CHMJIN BA3KOCTH T, paBHOe:

dz__ 17)4
PRt i

8’1‘0 Hanpﬁmemie neﬁcTByeT BXOJ Db IO OJIOINAXKAM M1 HAZW~
BaeTCs TAHIeHIINaJgbHAIM HanpﬂmelmeM.
Paamepnoc'rb KOB@HHHGHT& BA3KOCTA U NOJNy9aeM N3

Popmyanr (27):

Kr
2
w== 5;7 = —MM—{- = [xr-M~2cer.].
oy ce. M

Jast ynoGersa coMocTaBaeN CHJ BA3KOCTH, 3aBACAIMNX
OT J, ¢ CHJIaMH HHEpPUHUM, KOTODHE 3ABACAT OT MACCOBOHN
NJO0THOCTH p, BBORAT NOHATHAEC K M H eEMATHYIECECHOTIO
KospunumeHTa BABKOCTH V.

v=% [m2.cer-—1]. (28)

OTrciona BEAMM, 4YTO PasMepHOCTE Yy TaKas #e, Kak 0 y
OQUPDKYJIAUNEA WA TEYyeHNsT CKOpOCTH.
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Bexnauna woopunuenrtos it u v gas Bo3ayxa mpn ¢=15°
u B =760 »my prT. ¢T. EMecT sHAyeHNS:

o= 1,82' 10--¢,
yo—= 0 —1 45.10~5n% cex.— 1,
° fa

wm v,=0,145 cnm?/cexr.

Knrevatnyecrnil KooOPHUIICHT BAZKOCTH Y JIA APYTUX
arMOCPepHsIX  YCJAOBHI  AMOMIO  HAXOAHTH 1O Fpadury
o8]

RARYA 700
vieud (("K‘ L
5
Lo,z 2225277
’ | X T 740
760
H . OO H.
INISSS 1 pgbgy » 780
| T T
1 » 1 ] :
oih Ay 2achnsatoiaseiatate 5
W I r ] =
L1 Lohal CH:’:/jf’:’J:/:V’:’A 2
41 A AN AN A 2
L?‘Df .«,1 A 2
Loy 5
Sasacirzy 5.
] = t o
bl o2 L s
0° -5° 5% 1p° 15° 20° 25° 39p° 33°

Pnc. 17. 'padur gan onpeneicnun KoaduumcHTa
KIHEMATHYECH01 BA3KOLT BO3(yXa.

J1. Upaugraa, npneegéarony Ha puc. 17, e no ocu adenmee

OTIIOkeHH TeMrnepaTyLsl B rpanycax Hexpcus, mo ocu oppa-

HAT KODPUUMEHTH KMHEMATUYEeCKOiI BABKOCTH B cM2[cek.
Kooduannenr ruHemaTnyecKoil BABKOCTH AINA BOJWM XIpH

15°:

g pg  1,164-10—4.9,81

P 1000

—0,1145-10-5 M?/cer.

OTHOIIEeHNe KIHCMATAYCCKNAX BSISKOCTEI BOBNYX2 U BOTH
paBHO:
vy EOCT. 1,45-10—3
YROR S — 12,7,
¥ LO bl

0, 1145 109

§ 7. 3ARKDOI IoJ0OBIsI. KPIITEPHH ITO0BHA

HogofnumMu HABLBAKTCA TaKnMe 5B
TeHNABAIPOLUHAMUKC, YKOTODPHX BCE
XapaKTepHU3YMmMuUue HX ORHMOpPOZHHE
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fpusnmgecre peAAYUHH HAXOKATCA RIAA
aioboiftl TOYKHN mpoOCTpaHCTBA B ONHHaAI-
KoBoM OTHomenunn [55, 56,

Ha ocHopasiun 3310Ha aspoguHaMIIMecROro noRobus jena-
10T 3aKAI0YeHN A 0 IETHRIX cBOolicTBAX cavoadra, o6 ofpexrrns-
HOCTH ECTPOKOJIECA IO MCIHITAHUAM B  adpOjHHaMUYeCKOK
TpyOe MajdbIX Mogesieil HTHX MAlLIH B IeJ0M, JJu00 10 4aCTAM,

Honxobne mogensr HaType BEIPAsKACTCH B IPONOPHOHANBHO-
CTU BCEX JIMHEITIILIX Pa3MepOB MOJCIN M HATYpH W B PaBeH-
CTBE UX COOTBETCTBCHHEIX VINVIOB.

OrtromeHue ¢XONCTBEHHLIX Pa3MepoB MOJeln K HaType Ha-
3uBaeTCA MacmTaboM MOJEeAH M BHPA/KAGTCE
OTHOLICHHAEM:

JTO 3HAYUT, ecay y HATypW OTpe3ok Gymer pamen /, To
CXOACTBEHHHIT OTPe3oK y Mojean €yaer paseH:

-y

AHanorngno onpegesaeM DOHATUA I O APYTrAxX mMacmrabax:
CHIO0BOM, BpeveHu, miaoTHocTn u jap. Haupumep, otHowe-
HOe ILIOTHOCTEH B JABYX CXOACTBEHHNKX TOYKAX CpaBHABAG+
MEIX ABJEHHI cIpejensdel MmacliTad IIOTHOCTeIl:

&1
kp-—~—,
P
aHATOTMYHO MacmTal BASKOCTell, CKOpOCTeHt M cui:
L R A ' e '
k, = L ky=3 u ky=%.

BenuunHal ¢ umniercoM OTHOCATCA K MOJesId,

Jluneiinpie macurady — k,, cuiaopoii — k, n Bpemern —
k, HA3LIBAIOTCA OCHOBHEIMH MACINITa0aMd ABISHMII.

OcHoBHOE ¢BJIICTBO DTUX MacmTaloB 3aKII043eTCA B TOM,
9T0 1Ipu cobawiennn 005 NOCTOAHCTBY UX Dy AeT BO BeéM
HpOCTPAaHCTBe, IMle NPOMCXONAT cPaBHUBACMEIe ABICHAA,

IMonyuyus nouarne o macuradax Ap;IeHNiT, Mu MomeM cop-
MYJIUPOBaTh cIejiylomee ONpCIeJeHHe 3aKOHA AavpOAUHAMM-
9eCKOro IONOUH: A BEa ABAeHUA Ha3HBAKWTCHA
monoGuwmMi, ecaIU y HAX BCHOAY B CXOf-
CTBCHHBRX TOYKAaX NOJYy4YaowTCHA OQUHa-
KOBoe MacmTalWw a9 OQHODPOJZHKEX Be-
AAYUH,
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Ecam He Bce MacIiTalnl OTBEYal0T 9TOMY YCIAOBHIO, TO FO-
BOPAT O DpAOAMKEHHOM, HIH YACTHYHOM, mopobum,

IIpm DOMB30BAHMM AJPOAMHAMHYECKMMHM KODPURMEHTa-
MH [JI pelIeHnA MHOIHX NPaKTHYECKMX 33aad, a TAKke H
TpH DOXYYEHAH BTHX KOBPHIHEHTOB, OCTATOUHO cOdIIORE-
HAE TONBKO HPROXHKEHHOTO, MIH YacTHUHOTO, HOMOOHA.
DTO 3HAYAT B JBYX ABICHNAX, CKAKEM, B adPOANHAMHYECKOH
tpyGe ¥ B [eifcTBATeAbHOM MOJETE, HOCTATOYHO coOm0CTA
MOCTOAHCTBO MAcIITA0OB He AXA BceX (H3MYeCKAX BEJIMUNH,
a TOABKO AIA HEKOTOPHIX, HapuMeD, BASKOCTA MIA yOpy-
rocTH CpeAn, AIH CHJB Beca W T. J., AFPAOMAX B KaKIOM
OTRENBHOM c¢iy4ae HanGoJee BAMKHYI0 pOIb.

Hogpetiiune wmccaegoBaHAA NOKa3and, 4YTO ASpPOXMHAMH-
veckne KOIPHHHACHTH 3aBUCAT HEe TOXBKO OT PopMH Texa H
YyII0B OPMEHTMPOBKA, HO H OT PAXA OTBIEYEHHEIX YMceld,
VCTAHOBJIEHHHX PAa3NNYHHMA YYSHHIMH. OTH YACHA HA3H-
BAOTCA KPETEepPpNAMHEH NO0x006RKA U obosHadawTeA
HavanbsHsiMn OGykBamm Qammauit mx asropos. Hammpoe n3
BTAX 9Hced YYATHBAET ONUH KaroH-HnOyxb Parrop, BARAI-
w4t Ha ofrexaHnme,

Cofaoasa paBeHCTBO KaKOro-1a6o gncia KpATEpHA Y MO-
Jieln | HATYPH, MOKHO HONYYATb NprbamxénHoe noxobne.

B cospemeHHmO# BerpoTeXHMKE NOAb3YIOTCH KPHTEPHAAMA
o oHpobus:

Peiinonspca (Re) — oneHmBalOmMAM BA3KOCTh KHAKOCTH,
Maxa (Ma) — OneHHBAIOMHAM YHOPYrocTh KANKOCTH, OJTH
4neia WMEIOT CIefyIouide BRHIP AjKCHAA:

Re:m:g::Const, (29)

v

Ma:‘—;—‘:K:Const, (30)

a

tne: V n V, — cropoctn noroxos;
! m l,— nuHeiiHme pasMepH HaTYpW N MONGIN;
Y # v, —KOS{MUMEHTH KAHEMATHYECKON BA3KOCTH,
Uncano Peitnonbnca (Re) onennBaer cmin BA3KOCTH, TOp-
MO3AIAe [BHAKEHAE JKMIKOCTH. OTa BeJIW4UUHA HIpaeT 4pes-
BEIYAHO BazHYI0 POJb IIpM pelieHMn 3afad adspo- W THAPO-
NUHAMHAKH,
Jasd po3xyxXa OpH HOPMAXBHHIX YCIOBHAX ItMHeMarnde-
CHKAaA BABKOCTD:

y=1,45-10-5,
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CAEROBATEABHO, YMCIO PeliHOMBACA NIA BO3RYyXa:

v : v
B rex CaAYyYaAX, KOTRA B Y MOAEJHA N y HATYpH KHAHEMATR-
YeCKMil KOS(HUMEHT BABKOCTA OXAHAKOB, HMeeM paBeHCTBO:

Vi, =VL. (31)

Ilpomasepenne VI HaswBacTcA xXapaKTepHCTH-
KON OHOHTa, KOropoe nmpumeHserca syMecro Re npn opn-
HAKOBOM Y JIA MOJeJM U HATYPH.

Taknm oGpa3oM, puA MonydeHMs NONOOHA DpH HaXHYMA
cuI BABKOCTA HEOOXORMMO cOOMIOCTA CHERyIOUime YCAOBHA:

1) Momean W HaTypa HOMHE GHTHL T'eOMETPHYECKA NOROG-
HEMI; 2) OpHEHTHPOBKA MOAENN A HATYPH HO OTHOMICHMIO K
OOTORY MONKHA ORITh ONMHAKOBOH; 3) MOAenb MW HATypa
AOIKHEL MMETHh OITHHAKOBHE umcxa PefiHonbica.

Ilepexon or Mofean K Hatype. Wa pasencrsa V,/,=Vi=
==Const umeen:

v, 1 __ 1
2 R "
re — k= % — nHHelHb| MacmTad,

TaraM 06pasoM npm HCHEITAHMH MOJEAM B A5pOXHHAMH-
"gecKOil TpyGe, rae MOMHO NIPHHEMATD py==p A J,—=}t, nogobne
6ynmer cobmiojeHo, ecan B3ATH CKOPOCTh B TPyOe papHOl:

1 4
V]':F] V:Tl V,

T. €. CKOpOCTh V; Y Mojenn poaskHA OLITH BO CTONBKO pas
Gonpme cKOpOCTH V' HaTypsl, BO CKOIBKO pa3 AHHeHHHE pas-
MepEl MOJeji¥® MeHbIe HATYpH .

Bunonnenne arnx TpeGoBaHmMiT pAA HCNHTAHAA MOfelel
CaMONETOB, CKOPOCTDH NONETa KOTOPHIX B HACTOAIlee BpeMs
npesocxonnt 100 M/cer., cocrapaser Gonbmne 3aTpyaHEHRA,
B camom pene, urobu momyuurs nomobue ABIeHMIA mpm Mo-
flend, BHIONHEHHOH B Mmacmrrabe !/, Hago Gwpro 6w moxy-
YATL Y MOJEedH CKOpPOCTh mOTOKa pasHo# 1 000 m/cek.
Takyo cKOPOCTH ZOCTATHYTH B TpYGe HEBO3MOMIHO, TAK KaK
AxA aroro norpedoBanach 6K MOIRHOCTE AAA CO3HAHMA IOTO-
Ka B HECKONBKO COT THcsd jJom. cux. Kpome roro, mpm ra-
KAX CKOpOCTAX nopobme 6yner HApYWATHCA YOPYTOCTHI0 BO3-
AyXa, KOTOpasd CMIBHO BIAAET HA O0TeKaHHe Tead YiKe IpH
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ckopoctm 3BykKa — 330 m/cer. B panHOM cayuae Oyner
npeobaagars BanAHne wncaa Maxa:

Ma =71,
a

YToGH MONYYNTH YAOBIETBODUTETBHEI pe3yJAbTaT JKCIO~
pHAMEHTa ¢ MOJEIAMA CAMOJETOB, CTPOAT TPYOH BLICOKOTO
AABIEHAA MIA TAPAHTCKAX Pa3MepoB; HOCJe/iHie H03BOIAIT
OpON3BOANTL MNPOXYBKY CAaMOJETOB B HATYPAJBHYIO Be-
JNYHIY.,

ORCICPUMEHTAN BHEIMH MCCIE0BAHIAMI YCTAHOBIEHO, YTO
[P MalbIX vuciaax PefiHoabnca KOOPAUAEHT COTPOTH BISHNA

Cx
0,5 3\ X ————Tpy6a T=1 c peweTKod
A\

N

N

0.4 A — - —Tpyba T-IIl sakpuras
\ weee----Tpy6a HK=1
0,3 \

0'12

> — — —Tpy6a T-| Ge3 pemeTxs

-,

0,1

Re

0

1 2 3 4 3 6 ] 8 105

Puc. 18. Usmenenne noaduunenta conporusnenns €, mapa
B 3aBUCHMOCTE OT uuc.a Peuno.pica.

Ten Goabme, a ¢ ysemudeHuem V7, compornpieHne magaer
B Ipi HeROTOpOM 3HaveHny V', /) conpoTU BIeHNC TP ARTHYCCKY
0cTe€ress MOCTOAHHLIM.

WUnrepecnsie onurel 6nimn npogeqanu 8 IIAT'U B pasumx
Tpybax ¢ mapamu pasumx pas3vepos. Ilomydcunne kpnese
CONPOTUBIOHUIT, B 33BICUMOCTH OT CKOPOCTN MOTOKY, OLIAA
nepecTpoeHn B 3aBHCHMOCTH OT 4ncia Peiinoasica u opes-
CTABJEHHl B BHjIe AHArpaMMhl, HoxasalHoil ma puc. 18. Jra
pHarpaMma HoKa3plBaeT, YTO0 KOaQuIuelT conporuniennsa C,
POSKO HM3MeHAETCA A BceX KPUBHIX OOBITA IpH 9nciax
Peitnonbaca Re<<3-10°; npm Re>3.10° xooduimpienr co-
OPOTHBJICHAS NPAKTUYCCKA OCTAETCA HOCTOAHHLIM.
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Orciofa MOKeM 3aRIIOYATH, YTO NPH McOHTAHAA MOAereit
HeofXOouMO NoAYyuHTh 4nncao Peiinoanaca gua mogean 60ab-
muM HeKOTOPOii ompeneatnHoii peamuunn. Hanmpumep, pas
KpPHIAa HYMKHO, YTOOHI

Vi
H> e

oo rpafury pwc. 18 BumiM, uTO HamMmeHbmiee cOHpO-
THBAEHNC Modyvaercd mpu uncnax Peiimoargca or 300 000
n spnue. [Ipussas ¢ 3amacom Re=440 000, moxyunm:

Re 440000
7.~ e~ 440000
Vilh > 2> 5000
OTRY/A:
M2
Vil; >3 .

CEeK.

§ 8. HOPPAHAYHELIA CIO0 U TYPEYJIEATHOCTH

ITpn oOTeraHMM Teqa BO3NYHIHEIM IIOTOKOM CJIOM BO3AYyXa
B HellocpefcTBeNHHoii GIM30CTH K HOBePpXHOCTH Teja, BeJen-
CTBHE B3KOCTHA JKIAKOCTA, 33TOPMAKMBAOTCH, B B HUX BO3-
HMKAIOT BAXpH. OTH BUXPH YBICKAOTCA OOLIMM HOTOKOM,
BHTAIMBAIOTCA B G(eCHOpANOYHO  33BAXPEHHBICE  XBOCThE
(pmc. 19). 3aBuxpeHHHiT ¢TOK BO3YHIHOTO HOTOKA, HEITOCPEA-
CTBEHHO NPHIETRIOMAN K 06TeKaeMOMY Telny, Kar GOm0 Cra-
3aHO B § 6, HA3LIBaCTCH HOTPAHUYHEM CI0EM, UAH CIOeM 110-
BEPXHOCTHOTO 3aBUXpEHIIf,

Jnsa poxasarenkcTBa 3aBIXPEHHOCTH STOTO CIIOA BO3HMEM
KOHTyp abed (pnc. 19, BAU3Y) M BRUTCANM 110 HEMY HBPKYIA-
urio ckopoct. Cropous al u be HADPABAM MO CROPOCTH MO-
TOKa, a croponnl c¢d u ab — mepmeHankyaapHo R Hum. Tar
Kak be—=ad, yuprynauna OyneT pasHA:

Fatela=Vyc—V,ad=ad(V,—V)).

Ho V, 6onswe V, u I' ne pasua 0, cncaopareabHo, HOTOK
BABAXpCII.

ITorok, meamuil BHE BUXPEBOTO CHIOfA, MOKHO CYMTATH
HOTeHHuAaApHEM 'cM. ypasucHua (21) n (21a).. B morpaxuay-
HOM cJ10oe IiIaBHYIO pOJb ITPAIOT CHIBL BA3KOCTU ¥ OTYACTH
CAABl HHepuMd. Bcedaejactsuc BA3KOCTH, YacTHHL KU KOCTH
3aKpydYuBAIOTCA B BUXPOBBIY ROJIBUA U yliocsATcA, olpasys
no3aam  Testa  BUXPEBOI  XBJCT, [Ife CHJIKL  BA3IKROCTH
HI'PAaIOT MeHBIIYIO pPOJb.
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Yérroro paspesna Memxxy MOTPAHMYHKM CIOeM B BHEMIHIM
DOTOKOM HeT: CKOPOCTh OT HyJA Ha IOBEPXHOCTH Telxa y BeJli-
quBaeTcA [0 CKOPOCTH MOTOKA BJAJHM OT Hero. 3a TOMUIMHY
OOIPAaHUYIIOr0 CJIOA MOMHO IPUHATH TO paccrosHme ¢ OT
MOBEPXHOCTA 06TEKAEMOT'0 Tea, I'1e CKOPOCTh OTIIMYAeTCH OT
CHOPOCTH moTeHuuanpHOro moroxa Ha 19,. Teopernyeckn
TOJIOMHA CJIO0SA ¢ B 3aBHCHMOCTH OoT X MeHsAeTcH 110 nmapa6oxu-
wecroMy 3aKoHy (punc. 19, Bau3y), rze X — paccrosnue name-
PAEMO# TONHHN OT IepefHeil KPOMKH ODTCKAeMOTO BO3AY-
XOM Tesa.

L

— A TR

.-—\L /
V4
florpankynuy
a
Ca0 v,

8 ¢ V2

/r" [:E:Vl
< 8 d

TPl 777777777777

——k ]

Puc. 19. IMTorpaumunslil cnoi.

HnprocTs B HOrpaHNYHOM ¢JI0€e PN MAaXHX wucaax Peii-
HONBACA TEUET B BAAC HECMEHMIMBAIOMIMXCA CA0$B. TaKoil mo-
TOK HA3HBAaeTCA M aMWHAaPpHHM.

HccaenopannamMm ycTaHOBIEHO, YTO JAMHHAPHUHIL IOTOK
Opn ofTeKaHNN INIACTUHRMA, JJINHOI {, pacliolOxeHHOIl na-
palIeabH0 HOTORY, HOJIYy4uaeTed JNUIIB JIA MAJKX vUced
Peitnonsaca. Ilpn yseanuyeHnnm ducia Ha HEKOTOPOil JaNHe
{, NOTOR ocTaércA JaMUHAPHEIM, 8 Jalee MepexoguT B CHIAb-
HO 3aBUXpPEHHOC COCTOAHNE, KOTOpPoe Ha3mBaeTca T Y p-
6ynentHHM (puc. 20).

IamHa, Ha KOTOpOW moTok OyHeT ellé JaMMHAPHKM, onpe-
JedfeTcA KPUTHYECKHM YUCIOM:

Re = 485 000 = L,
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Orcropa nanHa JaMmHAapHOH vacTi GypeT paBHA:
v
lk_485000_70.

Jia HOpMANBHOTO BO3RYXA MHONYYUM:

;. 485000.1,43.10~5 7,05
kT VO - VO :

Havanpnas Typ6yiaedTHOCTh IOTOKA PE3KO H3MCHAET Be-
AUIAHY HOXYYaeMbIX B TpyGax KOOQMUHMCHTOB. JTO IIpOMCXO~
AAT BCIEACTBIE TOIO, YTO TypOYICHTHOCTS CHIIBHO JRHCTBYOT
HA [OTpaumyHbIii Va
cnoif oOTeKaeMuIxX 1 ey
morokom Tea. Ha- |
npuMep, ecam Om  ——w
[IACTUHRY, IOKa-
BaHHYIO Ha puc. 20,
o6TeRalN He Jamm- !
HapHBIl [OTOK, &  Ppye, 20. [lepexoq JAVHEAPHOrO NOTOKA B
MHOTOK ¢ HAa4aJI LHOIR TypOyileHTHRIA.

PypOyReH THOCTHIO,

TO, KAK M3BECTHO M3 ONHITOB, JAMHHAPHAA YaCTh 3HAUUTENE-
Ho corpatanack 0w, [Ipm Gonpmoit HavanpHOU TypOyment-
HOCTM JIaMUHAPHAA YacTh HOIPAHAYHOLO CJOA MOMKET CcOo-
BepUICHHO OTCyTcTBOBaTh. Ilpm sTOM compormeneHme mua-
CTUHKHE MOBHMIAeTCH, TAR KAK KOIPHEIMENT cONpOTMBICHISA
IIACTHHKYA Y TypOy.IeHTHOro ci10a 6odbine, YeM y JaMAHAp-
HOTO.

OpHaro yBeanyenme TYpOYyACHTHOCTH yBENHMYHBAEeT KOI-
QUIYICHT CONMpOTHEACHUA UMb Yy TAKAX TeJd, I'xe T'TABHOM
YacThI0 CONPOTHBICHUA ABIAETCA Tpeline, a He AaBleHHe.
K rakum resam orTHocaTcsa: miIacTWHKA, PacHoJOKeHHAA
BOX b IOTOKA, KPEIBA, AMpH/KAbaM m RPyTHE Tejxa ¢ Xopo-
meft Gopmoit o6Tekanusa (puc. 21, a). Ilpm o6pysre e rex,
Y KOTODHIX CONPOTHBIEH!e 3aBHCAT, TaBHeIM o0pasom, or
AABNeHHMA (INAp, TIACTUHKA, NEPLEeIIUKYIAPHAA IOTOKY,
Aupws:kaGis, IOCTABICHHBII NoMepéR [OTOKa, M up.)
(pmc. 21,6, B), compornsnenye B TypOyACHTHOM HOTORE MOsKET
OKazarhCHd MeHbme, YeM B jaMunapHoM. IIpH srom mapgenme
BeJMYHHK KODPHIAEHTA CONPOTHBICHAA IPOMCXOLNT OJHO-
BpeMenHo ¢ IepexcioM HOTPAaHHYHOTO CIOA ImIapa M3 JaMnd-
HapHoro B TVPOyJeHTHOE.

Ha pue. 22. a, 6, B, npnBensd pAX NOCAEKOBATEABHEIX CTA~
Rulii oOpasoBanmAa BUXpell posagu Imapa, ofTeraemoro
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BO3QYMIHHM DOTOKOM. Pric, 22, a, m3o6pamxaer obrexanne ma-
pa HemocpejicTBe IO TI0CAC BOBHAKHO BEHAA I BHHEHUA U3 CO-
crosuus nokos, B oror sMoment Teuenue nposncxogut 0e3 cph-
Ba; CHepeid M ¢3ajll IOJyYaeTcs NMOBHIICHICE AaBielue, a

f\

— =3

Pue. 21. Odpanos e puxpeii nosaT Ted € PA3THUIRM
L0 .0 KClIeM HX B Noloke.

po 60rkaM — orpnnartensHoe, B caexyioulttit MoMeHT morpa-
HAYHBIT Cnoil wauniiaeT Teyb H3 30HBI C MOBLILIEeHHBIM H[AaB-
JeHMeM B 30HY € HOHMKEeHHBIM; BCJE/CTBHE ITOr0 OHROJO
MIJENeBOT0 CCYCHHA MPONCXOTUT CTONKHOECHIIE 3TOrO Te-
9eHMUA CO caoeM,rekyium cepenn (puce. 22, 6). B pesynsrare
CTOJKHOBEHHA IIOTOK CPHIBAETCA C MIOBEPXHOCTH 1HApaA B BHJE
BAxpeli (pHc. 22, B); MpU DTOM gaBAEHUE 33 HIAPOM AeHaeTcH
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Tabawoa 2
KoafmmedTs! 3060B0ro cOOpoTHBICHHA C, AJA HEEOTOPEIX TeX

b LB |
23| 55 |ix
a Q®opMa Tema M HATpaBle- g-g| S8 & 3
g HasBagHe Tella 2sg| 83 |58
° HEE DOTOKA 234 ES é;
- %Eg Bz |82
4 EEE| S8 {mEO
1 | Kpyrnaa maacrmn- — a’% rd? 1
Ka & - 11
2
2 | Komye . é:{q 1% R
3 | Honye ¢ saxpyr- — @} rd? — 1o
N8HHOH  BepmIm- A '
HOH
4 | Bnaanconn Bpame- , = nd?
w - np- — O~ | T | - |oou
Habas : ;
5 | NpamoyroasHas i it 11‘ ‘i,i
HJ13CTHHEA a A
< aXb |23 10| 1.8
w 1,83
6 HIap —— @ nd?
v = | = o
— @
rd?
7 | Homuit nonymap e A — 1934
8 | wmonp %‘%
Td?
— %‘ﬁi N e
d — 0,23
rog |2f 1] 08
9 | Upapn, — ~ Xd 1—< 5] 0,74
» 4\ 40 1,2
4 E. M. Dareen 49



OTPHRATeAbHRIM, YTO BRI3KIBAET ol § 510 (012 CONIPpOTH BIHEHHAE,

?

rosPuument comporusiaenna pgocraraer C,=— 0,48,

Ecim  ofTekaHue
mapa IpOMCXO/ AT
npa GonbHIAX YyHcAAX
Peitnonsaca, 10 10-
FpaHAYHAEIT cXOH 1e-
pexoput B TypOynent-
Hoe cocTostHue, B sTom
caydYae OTPHB MOTpa-
HAYHOTO CIOA HpPOHC-
XOAHT B TOYKE, JeKa-
Hieit Ha 6oiee galéroM
PACCTOAHAA, dYeM vy
JaMOHAPHOTO  CJOA,
Braropapsa sromy mne-
penapn paBIeHnl 10-
aydaercAd  MEHBHIWII,
2 xosdrumeHT H0GO-
BOTO COIpPOTHBAEHIS
najgaer RO BENMYHHKL
C,=0,10, wHecmoTpn
Ha TO, YTO TpeHHe o
MNOBEPXHOCTH HIAPA B
rypOyaeHTHOM cmoe
6onee Bmcoroe. Cpe-
f1aB Ha mepegHeld cTo-
pOHe HIapa HKOJBIO
A3 IPOBOJIOKH, MOMKHO
BRI3BATH TYpOyIeHT-
HOe TeYeHHMe @Orpa-
HUYHOTO cJOd, 4TO
CHIMKAET KOPUINEeHT
conpoTuBieRNd Ipn-
MepHO B JBa paza.

B ra6auue 2 npuse-
JeHH  KO3QNIHEeHTH
1060BOTO  CONpPOTHB-

“5/44q

22. Obpasobannme BHXpeit TO3agd

nrapa.

aenna C, anA HeKOTOPHIX Tell, HOXYYEHHHE Pa3IMIHEIMK
8BTOpAaMH NpH MCCISAOBAHMN OGTeKaHAA.



riaAB4 IT

OCHOBHBIE MOHATHSA SKCIEPHMEHTAJIBHOMN
ASPOIHHAMHIKH

§ 9. OCH KOOPTHHAT M ASPOTOHAMHAYECKAE
KO0D®AIAEHTHI

B skcmepuMeHTanbHOI a%poMHAMIKE MOIB3YIOTCA TpeMA
CHCTeMaMl KOOPIMHAT: 3e MHOii. TOTOYHOI A CBA-
3aHHOI.

B zewnoii cmeTeMe RoODIHHAT oxHa u3 oceif, odwuno OY ,
HanpasJfAeTcA 10 BePTUHKAIN BBepX, Ase npyrue, OX | u 0Z,
pacmonaralwTca B TOPH3OHTANBHOI MIOCKOCTH, DTOH cmcre-
MOil KOOpPAMHAT HONB3YIOTCH, INTABHHM 00pasoM, IpH yCTa-
HOBKe ADPOJHHAMHICCKHX TPyO M HEKOTOPHX MORedeli B8
HHX,

B morounoii cmereme roopiaHAT ochk OX HampasIAwT 1o
BeKTOPY HeBO3MYMEHHON cropoct moroka V; ocs OY —
B IIJIOCKOCTH CHMMETPHM MOJEJI; OHA ABIAETCH OChI0 MOXBEM-
HOIt cnuter; och OZ (60K0OBas) pacmonaraeTcs NepHeHIARyIAp-
HO & ocaq OX u OY.

Il10ckocTU, OGpasyeMue ocAMA KOOPIMHAT, HA3BKBAOTCA:
XY — nmaockoctei0 morowa; XZ — MIOCKOCTRIO CRONb3e-
HUAg U 0a0cKocTh YZ — 71000BOii MIOCKOCTHIO.

Ilpn BuBepKe MOTOKOB B a9pOAMHAMMYECKAX TPYOax, mo-
TOYHHIE OCIl KOOpIMHAT NPHBOXAT B TIOMHOe COBHAmeHHE C
3eMHEIMM OCAMHI TpYOHL

Hawano roopausar morouHwx oceit Ans Mogexeit camonaé-
TOB Il gMpUAad:Teli BHGAPAOT B TOUKe, I[e HAXORUTCHA LEHTP
TAKecTH ¥ NpeJCTABIAEMEHY HMA MAIINH: XA A30IRPOBAH-
HOr0 KpHLTa — ¥ €T0 IepejHeil KpOMEH.

Ocm KoOpANHAT, KOTOpHE CYNTAIOTCA BO BpeMsA OIIKITOB
FKECTHO COeTUHEIIHBIMM ¢ MO biO, HAa3bLIBAIOTCA ¢ B A 3 a H-
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HHM#Z OCAMA KOOpDJZHHAT, AIA PAa3MeTOHU-
HE M H.

Hagamo sTix Oceit KOOPAMHAT MOMEIIAIOT OOKIHO B TOUYKe,
COOTBETCTBYIOLICH LEHTPY TAKECTH HATYPAIBHOIO CaMOIETA
WIn B Kakroif-an0o ycaosHOIl Toure, Och OX|, HasuBaeMyl
HPOZOABHON O¢ b0, HAIPABIAIT B INIOCKOCTH CHM-
METPUM MOJEJH: y caMOJETa — MApaICAbHO LeHTPATbHON

Vo IV 4y,
- %0
—
S~
I R .
Hanpapaeue -
—
goTOKE . \

/ \ s A

Prc. 23. CmereMn noopimaar.

XOpje BEPXHEIO KPHUIA, Y MUPMRabIA — mapajlaeabHO ero
ocn, Ocs OY; HasslBaWT HOPMAA BHON OCBI N
IIPOBOJAT B ILTOCKOCTH CHMMETPIH MOJEIH HePIeHANKYIAp-
10 K oct 0X;. Och OZ Ha3HIBAIOT IIONEPEYHOL OCHIO H HATIPA G-
AT uepneHgHKyaApHo k ocAM OX; n OY,.

Maockoers XY, Ha3HBAOT IUIOCKOCTHIO CHMMETPHH,
MI0cKOcTE X Z — INIABHOIl IJIOCKOCTHIO U MAOCKOCTD Y | Z —
MONEPeYHO IITOCKOCTERIO.

Ilax pacmonaraioTcs Bcé TPH CHCTEMHI KOOPANHAT OTHO-
CHTEJIBbHO MOfeNd, IOKA3aHO Ha puc. 23, rue Bexrop V mpea-
CTaBAAET CKOPOCTDH MOTOKA, IYHKTHPHAS OpAMAS — HAIpas-
JieHHe XOPHBl KPHLUIA.

Ilpn mposopaunsanun kparia oxoao ocw OZ Gymer mame-
HATHCA YTOJA MEKLY BEKTOPOM CKOPOCTH mOTOKA V 1 miaocko-
¢ThI0 KpHIa X Z . OTOT Yroa HA3HBAOT MCTHHHEIM YIJIOM
aTakA U 0GO3HAYAIT 4.

Canossle m MOMEHTHEIC A3DOIHIAMAYeCKA® KODQUIUOHTHI.
llpn pewennu ODpaxTHYECKUX 3aAa4 MEpeXOAAT OT MOHeau
K HaType ¢ TOMOIM(BI0O AadBpOJHMHAMHUYECHMUX
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KO3PMuUumeHTOB OTH KOMAMECHTH BHPAKAITCA
OTBICYSHHLIMH YIICIAMI,

IMoxnyro aspoxuHamiryeckyo cuay R, feiicTBYOWy0 HA
ofTeraeMce MOTOKOM T€JO, M COOTBETCTBYIOUIMII €fi Koddnr-
nneHT Cp [ NIPAaKTHYCCRIX TPHIOKeHHI YHOOHO P a3I0HUTS
HA KOMIIOHEHTH II0 MOTOYHHIM OCAM KoopauHar. Ilpm pasmo-
eHHN moayuum (puc. 24):

y

CR

Cx| X x

Cz

z Z

Pumc. 24. Paanowennme koadunmenta Cp 00 TOTOY-
HBeIM 0CAM KOOPRZHAT.

JloGosoe comporneaeHue:
X=G,Sq=C,S . )

HMopsémHEyi0  cnay:
Y =CSq=C,S&" I (32)

Boxosyro cnay:

z2—=CSq=C8 .

Bnecs wooduunentu C,, C,, C, o3naqaor:
C — woouUIEHT XOGOBOIO CONIpOTHBICHHAL,
C,— KOXUUNEHT MOABEMHOI CHITHI,
C,— rooduuuenT GOROBOH CHJIEL.
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W3 puc. 24 supuwy, ur0 coaa R n koddunuent G, ABIAOTCA
paBHONEHCTBYOLIIMI COOTBETCTBYIOIAX ROMIIOHEHTOB, T. €.:

R=V XY FZ )
Co=V Ccitciict. )

Pasnaras raxske U MOMEHTH IO 0CAM KOOpAMHAT, IOy ML

(33)

MowmeHT KpeHa:

v ] (Ve
M,=C, SqL=C, , SL5 .
MowmeHT puIcCKAHNA: %)
¥ ¥ 2 : v
‘VVIy:‘(/nlySqL:(’myéL T . (
MowmeHT TaHTasRA:
, — e
M,=C,SqL=C,SL 5.

PapHogeiicTBYIOIINIT WM TOJHHN MOMEHT:
2 2 2
M=V Mi+Mi+ M2\ (35
2 2 2
Cm fromt chx + Cmy —lr C:m

me C,,, C,, 1 C, ,— KO3PUUUEHTH MOMEHTOB, ABTAIOLINECH
fe3pa3MepHLIMA YHCTAMI,

C,, HasbBaeTcA KO3QMUMEHTOM IOJHOTO avpojuHaMuYe-
ckoro momeHTa. Takunm oGpasoM, ocHOBHaa ¢opmyaa aspo-
AHHAMUKH JIA MOMEHTOB HAIMUIETCA B CIAERYIOIeM BHC:

oy §V2 .
M=cC,SL%, (36)

rpe: § —IIOmMaghk KpHIBEB AAA ApYyrasd XapaKkTepHas
ONOIAfb Teda;
L — ycaosHaa pauHa,

§ 10. ONPENAEJAEHAE ASPOJHHAMAYECENX ROSPHIMEATOR.
IOJIAPA JTHJAHEHTANSA

B pesyabrate skcnepuMeHTaTBHEX HCCJIEA0BAHHI 00Te-
KAaHAA TeJl BOBAYUIHRIM ITOTOKOM B a3PORMHAMMYECKHX TPY-
6ax mosTyyamT a’3pogHHAMHYECKHE KODQUIMEHTH, BLHIPAKAI0-
muecd CACAYIMUEME QopMyIamMu:
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HKoadunmenr curnr compoTnpiaeHns:

XI
C,=

T T I2‘
e S.PV

KoadpunueHrr mognéMHOI cHANL:

Cy_ /Vla .

, 0V "2
S 2
Kos¢uunenr 60koBo#t cnnt:
ZI
ogelV
2

CoOTBETCTBEHHO KOBQHIEHTH MOMEHTOB:

. 2
ne T v'e:
e S'L! t‘V

’
My

IV2

m
y F

e
e PV
soLr B

C =

mz

r (37)

(38)

Uugexrcrs mocTasleHH Y BeIMUAH, OTHCCAINAXCH K MOj€IIH,
Cusl, geiicTBYIOLINe HA TY NIN HHYK KOHCTPYROMIO, MOJ-
CYMTHIBAIOT, HOJB3YACH STUMI KOBUIUCHTAMHA:

Crira compoTuBIeHHA:

X=C,S$ FV” .
INogpéMuana cmaa:
Y —= CyS ¢V
5 -
Boxosaa cuaa:
Z=CS5".
MomenTrr;
1” '-meSL VV‘)
M,=C,,SL.

my

V2
M,=¢,,SL%.

(39)

} (40)
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JeiicTBre CHNH Ha TeJO HOPOH3BOABHONK (OPMEI OGHIIHO
ONPEAeNANT ¢ MOMOIIBIO YpaBHEHWA:

Ve ,
P,=C,F %, (41)

I‘IIQF—HOBerHOGTb MopgeaxaesBoro ceyqe-
HoAa Tedaa, T € IpOoCKIAN IJIOLIIAAM TeJa HA NJIOCKOCTD,
NEePOeHAHRYIAPHYI0 HanmpasBAeHUIO BO3XYUIHOI'O IIOTOKA,

r:)'|
Cm
Cx
1
120
N
. 1 0 T
N ? l ‘ v g ,,
5 A \
A\ ?O £
b 60 /\\ Cm <\ Y
T INe =Y ,
NEF IR N TN
T N NERAVEEAN
‘71 £ h W
\\y 3 N A
3000 3309/ 30° 60° 909 120v_13Q° \ 30° 210° 2400
& -'?!f) \ a
AN -40 3z, i
60, N, BETENS
(N Y
-80 1\

Puc. 25. Napakrepacroru Kod(rumenTos C),,Cx n C,, Kpuia, NoTy4en-
Hple OPH KPYrosoit odAyBke.

Kax usyensaoTca aspoguHammyecKne kOIPUUHEHTH Cy,
C,un C, B 3aBHCAMOCTH OT yIiMa aTaKd ¢ Opd KPYLOBOI
00ayBKe mpodmiIa KPHIIAa KOHEYHOTO pasMaxa, IOKA3aHO HA
pue. 25.

Moxapa JImamentana. Hpuseie, XaparTepu3yoInie aspo-
AMHAMHYECKNE CcBOMCTBA KPHJIA BOOOINe, HA3KBAT adpo-
AUHaMHYecKOll Xapaxrepucrukoii. Hpusasa, msobpamkanman
sasucumocts C,, o1 €, B IPAMOYTOABHON cHCTEME KOOPAMHAT
¢ PasMeTHOIl Ha KPUBOH YIJIOB aTakM, IpA KOTOPHX Onlin
HOJY4YeHKl OTH KOPQUUUEHTH, HA3KBAETCA KPUBOL, MM II O-
aapoi, Jluanesranaa (Do mMeHNM HccaegoBaTend,
NPEJIO/KUBLIETO CIOCO0 M300PAMEHUA ITOIl 3aBHCAMOCTH).,
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IMocTpoeHne moaApsl MPON3BOAUTCA clAeHyomuAM 06pasomM,
Ilo xapaxtepucruxam C,=f(2) n C,==f(a) Gepyr pas
KayiIoTo yIvia aTaKkd @ cOOTBeTeTBYomue ny 3Hawenna C, u C,

M HAHOCAT HX B CHUCTEME
OPAMOYTOABILIX  KOOP- Cyp
nanar C,—C . ¥V wampoit ,2 e
TOYKH HAQIMCHIBAKT Be- /40/ 160
AUYUHY yraa aTard B ol ¢,
rpaaycax (puc. 26). Be- ___7/\4
auunfa C, B HECKOIBKO 0,8r !
pas meupime C,, moaTOMY /5?
OpUHATO Macwral mifd g ;
C, mpuanvaTs B D pas { I Cy
Goanime, wem gas C,. 0,4]

JInuna, nposeaénHasd (
m3 Havama kooppuHar O 0,2 |
K JsoGoit Touke M kpn- 0150:
Boit Jlmamenransa, Ha- M

0 0,1 CX

Yep4eHHOi1 B OANHAKO-
BuIX Macmradax C, u C_, Puc. 26. Ioaspa JIAanentand.
RacT OTPE3OR oM, pas-

HEI C'R KOJIPHINEHTY paBHOneI}'IC’l‘ByIOlHefI CHJI HOBEMHOIL
n compoTnBieHnd, PasMepHsie BENUUNHBI CHJI MBI IOJIYYNM
n3 mpuBoit Jluanenrads, yMHOMMB €8 KROdQUUMEHTH HA

. V2
miIomagek HaTypH Sn CROpPOCTHOII Hamop F—z——, a HMEeHHO;

_ eV, _ eV, . L&
X=CS8, Y=0,80-; R=CpST".

Bexrop C, cocrasaser ¢ oceio adcucc yroa f, ranrenc
KOTOpOTo paBeH
C
tgh= L =K. (42)

e

C

Ornomenne ;¥ HasuBalY Kad € cTBOM KPHIa.
@€

O6patHoe oOTHOIeHMe:

Co— == (43)

HajpBalorT OGpPATHHM KAaYeCTBOM KPHIA.
KavecTBO ay4mux CcOBpPEMEHHHIX KpPHLIBEB [JOCTHTAET
K=22,
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IeaTp pasiaenna. [lonaTne neHTpa masIeHNsA, A IO Ipem-
Hell TepMHHOJOTHHA — UEHTpa IapyCcHOCTN, BOBHUKIO B ¢ BA3U
€ HM3yYCHIIeM YCTOIYUBOCTH NpN CUMMETPHYHOII Mpoxyskre

tea. Iloaoikenue nenrpa pa-
y R BIGHUA OIpeAeIAeTcd HKOOp-
AUIIATOl Z; M HAXOOUTCA Ha
mepeceveHN MOJTHOIl aspomu-
HAMIYeCKOII cltel A ¢ 0chio
OX (puc. 27). osromy 1 e -

0 7 . TPOM MaBleHN s HA3N-
. . LA BAKT TOYKY, B KOTOPOIl mOJ-
~ 1 8 HafA adpojnHaMHYecKad cuUJa

HepeceKaeT CBA3AHHYI C Te-
Puc. 27. Onpege:tense 1eurpa  jgoym och OX, IleHrp pasmeHus
AaBTeHUH. BEIp ;K0T Ge3pasMepHOR Be-
AUYNHO{I, KaK OTHOmeHNe X,
K XOpAe KphLIa WIH BOOOWIe AJTHHE Teaa:
X,
— At 4
Co=" (44)
BTO OTHONIEHNe HA3HBAKNT KO3 P U UM e HTOM [ CHT-
pa maBmIeHINA,
Haa xperta C, BHPAKAOT B IPOLEHTAX OT SOPAN KpEUIA
b, 1. e.:
, T e

x,
C, =32 100.

Ecan Hayaxo KoopmuHat B3ATO B TOUKe O § HOCKA KphLIa
(puc. 27), 10 C, u C_ MPOXONAT 4epes HAYAIO KOOPHMHAT.
Honrnan pasHOAeiicTByIOmMAA NMPOXOXUT Yepe3 LEHTP HaBie-
HHA, CJIe0BATENBHO, IIP PABHOBECHH MOMEHT adpOxMHAaMu-
9eCKUX CH:I OTHOCHTCTIBHO NENTpA FABICHUA HKOIAKEH pab-

HATHCA HYIO:

OTHY Za
b '
Cm - CU Xl.;
nian
Cm J— & —
¢, b Ca:
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’
Ias maanx yraos araxn go @ =20° Cy=C,; caregosatens-
HO. 3TO YpaBHeHHe MOKHO nepenncam B APYroM BHfe:
C,= CL” (44a)
y
Bennuunu C,, u C, n3BecTHH U3 IPOAYBOK, CIEXOBATE BHO,
¢ IOMOULIO ox Mo dopmyae (442a) MOKHO OHmpeRedHTH
roapunuent C,.
hoaq)ﬂunem‘m momenra C, u neurpa gasmennsn C,
HAaHOCAT B BUe KPUBLIX HA rpadur ¢ kpusoit JInanenraan:

C,, xax gynkunio C, a C, max Qymrumio a, T. e.:

Cm:f (C,'/); Cg:f(a)
§ 11. UHAY KTUBHOE COIIPOTUBJIEHUE EPBIJIA

Crna conpOTHBICHUA KPHI2 G€CKOHEYHOr O pa3Maxa BO3-
HIKAET BCJIECTBHE TPeHHA BO3AYyXa O MOBEpPXHOCTH H CPHIBA
crpyil. Beanunna cuast
CONMPOTHBICHHA 3aBHCUT
OT CCCTOAHHA IIOBEpXHO-
cru ® $opmpr npoduas
KpHIa. ITy CIIy Ha3H-
BAIOT NPOQHIBHEIM CO-
IIpOTU BICHUEM.

IIpu oG reKaHnn KPHILA
HKOHEYHOTO pasmaxa, Io-
MUMO TIpOQHABHEIX CO-
OPOTHURIEHHT, BO3HHKA-
10T TOIOJHNTEBHHE CO-
IPOTUBIEHUA, BEI3BaH-
HBl¢ BUXPeBHIMH IIHypa- Pac. 28. Buxpn, cleraioline ¢ KPsiia
MI/I, 0691‘310111“;\’114 c Kpbl‘ KOUHEeYHOro pas3Maxa, 06p33y10'l‘ O33N
aa. Bpoas pasvaxa Kper- KPBL1a BAXDEBYIO 11€7ICHY.

Ja OpOXOANT BUXpPeBAsA

JHHU WA Ueaas cHCTeMd BEXPEBHIX JHHAI, Ha3HBAeMEX
OpPUCOERANMHEHHMME BUXDAMA, JTH BHXpH
VBIEKAOTCA TOTOKOM M MO33AH KpHJIa 00pasylor B m X-
PeBYyK HDejgeHY. JTa HelIeHA HEYyCTOHYIMBA H BCKOpe
nocye ¢GeraHnd ¢ KpPHJIA ¢BOPAYMBACTCA B IBA BUXPEBHIX
muypa (puc. 28).

Bemejgersue MOHMKEHHOTO flaBiaeHnA Hay KPBIIOM H IO-
BRIIIGHHOTO IOX HIM, Y KPLITAa KOHEYHOTO pasmMaxa Macca
BO3TyXa y TOPLOB KpHIa Oyzer CTPeMHThCA BBep‘{ 3aKpy-
4nBafgch B BOXPHU. OTH BUXPH, He Oy Ay4n ¢cBA3AHH ¢ KPBHIIOM

59

neJjexa

Buxpesan




Ha ero KOHIAX, IOAXBAaTHBATCA OOIIAM TeYeHHeM MOTOKA I
BRITATHBAIOTCA B BAJe BHXPeBHX HIHYpOB, HAYIIUX B GecKO-
HeyHOCTh (puc, 29). B BA3KOIl /RUXKOCTA BTH ITHYPHI BCIEA-

Prc. 29. Baxpessle mHypH, ¢Ge-
rajomae ¢ KOHUOB KP4 KOHEeY-
HOro pasmaxa.

¢TBHE TPEHNA HA HEKOTOPOM
paccTOAHAM OT KpHIA BaTy-
Xai0T 1 ABIAKTCA KOHEUHEIMH.

Buxpesnie mayps, cberaio-
e ¢ KPLIJIA, BEISHIBAIOT BEp-
THKAABHY ckopocTs W, Ko-
TOpasa peficTByer Ha IOTOR M
OTKJIOHAET ero HampaBlIeHHe
B CTOPOHY yMeHsUIeHNA yIaa
aTakl & Ha BeauauHy A7,
DTOT Yroa HASHIBAIOT Y TJIO M
¢ K 0ca, a ckopocThb W —
CKOPOCTBHIO C K OGC A
(puc. 30). Ilogwémmaa crma
KPEIIA P TOM OTKIOHHAETCA
HA BeJMYHHY YIaa CKOCA IIO-
Toka Az OT TOro Haupasie-
HUA, KOTOpOe OHA 3aHMMAIA

Ob OpH OTCYTCTBHH BepTHKANbHON cropoctu W. C usmeHe-
HileM HANpPaBIeHHA HOOXBEMHON CHJIK BOZHHKAET JOIMOIHHU-

1
R=Py coslAa

w

Pmc. 30. Ipadmueckoe m300paskeHme CILTBI HHAYKTEBHOIO
COILPOTHB.IEHI.

TeJIbHAA CHJIA CONPOTHBAGHNA (), HA3HBAEMAA ®W H Iy K-
TUBHBRM CONPOTHBIAEHNEM,
Yroa ckoca IpegcTaBIAeT HeGOMBIIYI BOAMYHHY, MO-
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9TOMY pe3yABTUPYIOMy0 CKOPOCTh Vy, MOMHO NpHHUMATH
PaBHOI cKOPOCTH IOTOKa V, T. e.:
V1=V}

a yroa ¢croca MOTOKA MOKHO BBRIYACIATEL B pagHaHax mo (I)Op-

Myae:
W 5
tga:.\a:v, (45)
OpUHAMAA, IO MAJOCTH, YO I TAHTEHC €r0 PaBHRIMIU.
Us Teopu AHAYKUMH M3BECTHO, 4TO CPENHAH CKOPOCTH
CKOCA MOTOKA ONpexeddeTcA ¢ MOMOIbI0 $OpMyIH:

Cy
W=—=u"Y, (46)

Iieé ) ecThb OTHONIGHHe AJMHE Kphiia ! K ero mmnpuHe b,

T. e.!
l
M HAa3KBAeTCA OTHOCHTEJUBHHBM pPaszMaxoM
KPpHJIa WA ero yaIHHeHHeM.
Mopcrasaas sHavenume W B paseHcTBO (45), momyumm, B
papHaHax :

C
ba=_, (48)
HIW B Ipagycax:
da® =2 A0 = 57,3 0. (49)

CiegoBaTeabHO, YIOA CKOCA IIOTOKA Y KpELIa GyAer nMeTs
BeIMYNHY, B Ipagycax:

C C
Aa° =57,34a=57,3 - =18,23 . (50)

OTrcioga BHRAM, 4YT0 d9eM OOAbUIe A — YIJIHUHEHHE KpPHI-
73, TeM MeHBIIe YroJ cKOoca HOTOKA U TeM 5O0Jabllie ACTHHHEL
yron araku a mopu mansoM G,

Tarny 06pa3oM, ecan Ha KPEVIO KOHEYHOTr'0 paszmaxa Hase-
raeT MOTOK IO YIVIOM ATAaKM &, TO HA CAMOM Jeie ACTHHHHIT
yroa GygeT MeHBIIe 2, T, e.!

,.:a—Aa. (51)

Has xpeaa GecKROHEYHOTO pas3Maxa A PaBHO GECKOHEYHO-
¢t u, caegosatearno, Az=0, 1. e.:
a,=a.

61



BeanunHy ¢HIN AHIYKTHBHOTO CONPOTABIEHHA HAXOXAM
n3 pnc. 30.

Q, =Y tglda="Ylq; (52
i g
TaK KaK:
c
ba=—,
TO!
C,
Q,=Y2, (52a)
HO
Y
Y_—_—CyS 5
CJIeT0BaTeIbHO!
05 pV2 .
Qz_za-S-z—. (53)

Us ypasnenna (53) BugnAM, 410 KO3PHUMEHT UHIYKTAB-
HOTO COIPOTHBIGHAA pAaBeH:

2
c, =

= (54)

Taxny 00pa3oM, npH HAGeraHUA BOZXYIIHOTO ITOTOKA HA
KPHIO 6ECKOHEYHOT'O pa3dMaxa, OHO MCIIHTH BaeT J060Boe Co-
npornsreHne X, KOTOpoe CHIAKIBACTCH:

1) m3 npodrasHoro compornsienus X ,, 3aBUCAMEr0 TOMb-
KO OT HpOPMIA KpEIIA M TpeHmsA BO3XYXA O IOBEPXHOCTH,

n 2) HHIYKTMBHOTO CONpPOTHBICHAA (J,, 3aBUCAMEro OT
gopMBI M Pa3MEpPOB KpHIA B IIJAHE:

V2 V2
X=X, +Q,=(C,+C)Ss-=C, 5.

Kpuas C, MHIYKTHBHOTO CONPOTABICHAS HA KPABOM
JInimeHtasma m3obpas3urcA B BHAe mapaboxsl ¢ B2pHIEHOL
B HAYaJe KOOpPAHHAT M Ha3mBaeTcA mapabomoit uH-
AYKTABHOTO CcONpOTRABAEeHNA Jaa momy-
YeHNA IOJHO KApPTHHHE, XapakTepuayomed KAHHHI Mpo-
(¢mab KPRUTA, HA BTY e FAArpaMvy HaHocAT KpEBYWO C, mO

@ B KPUBYIO H:(%’ KavecTBa KpHIa (cu. § 13, pme. 35).
X
§ 12. TEOPEMA H. E. HHVKOBCROT0 0 HOXBEMHOMH
(HJIE KPBIIA

[Ipu ofTexaHAM KPHIA BO3TYIIHHM ITOTOKOM, HAJ KPHIIOM
MOJy4aeTca MOHMKREHHOe JaBleHne, a 110 HIIM [OBHUICHHOE,
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CxeMa pacupejes eHAsA AABJAHAIl HAZ U MOJ KPHJIOM IIOKA-
3aHa Ha pnc. 3la.

Ha ocnoBannm teopemu BepHyaam B cayuae HecskmMae-
MO JRUIKOCTH 9TO O3HAYAET, YTO CKOPOCTh CTPYEK, TEKYIIIX
HE[OCPeICTBeHHO HAj KPHJIOM, Oymer O0JbIe CKOPOCTH
BAJIM OT KPHLIA, & 107 HAM MeHbIIe, Ecan ouepTuTh BOKpYT
KpPHJIA KOHTYp (puc. 316),T0 Ha y4acTKe KOHTYpa HAJ KPHIOM
TeyeHNe cKopocTH OyaeT (oablle, YeM OTPHNATEIBHOE Teue-
HIe HA YYaCTKE IMOJ KPHUIOM. JTO YKa3wBaeT HA TO, 4TO
BOKPYT KpHIa, Aamo-
mero MmogpéMHYI0 cH-
Iy, CymecTByeT Iup-
RYJIAQAA cKopocTa, A
TAK KK QUPKYIAUAA

(n

Prc. 3ia. Pacopezerenme pasienmit Hax Pme. 310, IjHpryTAnAA
B MO KPELIOM. CKOPOCTH BOKPYI IKphLIa.

CKOpPOCTH CVIIeCTBYeT M BOKpPYI BHXpPEBOro IIHYpa, TO
H. E. HyroBcrmil ¥ 0pegnoRAI 3aMEeHATH NPH PAa3IHIHKEX
HOACYETAX KPRIZIO MYYKOM BUXpeil, HA3BAHHLIX UM LIPHCOEIA-
HOHHBIMHM BAXDAMIL,

®opmyna H. E. Hyrxosckoro mompémmoit caasl KpHIIA
OecKOHEYIIOr0 Pa3Maxa HAXOJAMT IIMPOKOe IPUMEeHEeHHe IPR
JaabopaTOPHBIX UCCIEHOBAHUAX, PACYCTAX BIHTOB U KDHIBEB
caMOI8TOB, BEHTILIATOPOB M BeTPOABAIaTeNdeil.

Ona uMeeT NMPOCTOE BHIPAsKEHNE!

Y =TV, (55)

rae Y —cwaa, nepmeHguRyaApHAs K cropoctm V, m pgeit-
CTBYOIIAA HA OTPE30K KPELIA JIHHOWL [;
p —MaccoBafd ILIITHOCTD,
I' — quprynaqua cCKOpocTA I
V,— CROpPOCTH HeBH3MYUIGHHOTO MOTOKA.

Hanpasienne ciiet Y mosdydaercss md ciaeAyomeMy mpa-
BIUIy: HAagXO B3ATh BEKTODP CKOPOCTH W HOBEp-
HYTh €ro 1a OpPAMON YyroJx B CTOPOHY, OUPOTH-
BONOJOMKHY ONPKYJIANARN.
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B. H. I0Opres mpeamoskna  caegylomee AOKa3aTeALCTBO
9Tolf TeOpeMbl. 3aMeHUM KDHIO NpPHCOCAUHEHHBIM BUXpe-
BRIM IIHYPOM ¢ NAPKyJAnuei r, paBHOII HHPRYIALMN
O0KOJIO KPHIA, 0 OYEPTHM HA OCH BTOTO BAXPA WHJIAHAP
mnHOI0 [ ¥ BecbMa OOJBIIOr0 IO CPABHEHHIO ¢ pa3Mepa-
MH KpRTa pagmyca R (puc. 32).

HajouM HA CKOPOCTHOE HOJIe, BLI3KIBAGMOE 9TUM BHX-
peBEIM IIHYPOM, WOCTYNATEAbHBI ITOTOK, TOrja CyMMap-
HBIIl IIOTOK [IAf JAIERuX
TOYeK OyHeT SKBUBAJGHTEH
HNOTORY, 00TEKAOIEMY KpHI-
a0, Cuna, gelicTByoOmAa na
KpHBIJIO, PABHA cuJe, JeifcT-
Bywomeil Ha BBEIIEJeHHHI
Hamn qaanaap. Haiigém sty
cnny., Ona cocraBurcss us
CHJ pgaBjJeHuf, HeHcTBYIO-
I#X HA MOBEPXHOCTb BTOIO
OMINHAPA, W 13 pPe3yianIn-
pyomeil KoJINYEeCTB JBRHIKE-
HHA, BUECEHHEIX MA3BHE B
Puc. 32. Hreopeme H. E. Hykop- TOT e NaIAagp U BelHe-

CKOTO. CeHHLIX N3 Hero 3a 1 ce-
KYHRY.

Haitgém Temepb, KaKue HABIEHWA MOAYyY4aTcA HA IHOBEPX-
HOCTA IMJIUHIDA.

Mpumenaa TeopeMy Depmymm w mo6ol crpyiike Bos-
Ayxa, Mepeceralomell NUIMHAD, MOMHO HAMUCATh CIenyio-
mee ypaBHEHRe:

V2
P+ =P+ wan Py—P=E(V:—V] (a)

Cropocrs V Oyner reomerpmueckoil cyMMolf ckopoctn
mocTynarelIpHOro moroka V, m ckopoctu V,, BH3BaHHOH
BHXpeM. Cropocrs V, Bclony mocrcauna, a V,—raxke
MOCTOAHHA H, OyAydYm HampasIeHa 1o KacaTelbHol K -
JuHppy, ABIAETCA IEPeMeHHOW MO HANpPAaBJICHWIO U PaBHA!

T
kT 2R

Ecan 33aBaTh MOMOKEHAE DIEMEHTA HA IOBEPXHOCTH LA~
JumEpa yTAOM ¢, TO Pe3yIBTAPYIOWAA CKOPOCTh Oyier:

Vi=Vi-LVi—2V V,cos (90 ¢);
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TaR Kar
o8 (90 -+ v) = —sin 3,
TO MOMKCM HAIMCATEH:
7 -2 [ A FA
VE=T 0L V5217V sing.
Ioncranus snadenme V' B ypasuennc (a), moxydmM:

Py— P=E(F3 4 VE4- 20 I sing — V) =

= L (VF-2V T, sing). (6)

Isio

ITepeiinéM K BLIUCICHHIO MOABEMHOI CLILI, pa3BABAeMOL
BIEMENTOM LHJINHApa AIMHCI 110 obpasywomell / 0 ORpYK-
uHoll parnoll Rdy; ero miomwajs:

dS=I[Rd:.
Jdasiaenme na oror 3i1emeur pasuo (P, — P).
ITpoerrupysa jeiteTByIOmMYI0 Ha DTOT DAEMEHT CHAY IIa
ocy OY, mepueHguUKyIAPHYIO K CROPOCTH V), IOIydmM:
dY p==(P,~— P)dS cus (90 -~ 3) = (P, — P)Rsin pdg,
A

dY,= ;— (Ti+4-2T 7, sin) [R sin vdp =

=pl RV V', sin 2pdp - £ 1 RT { sin gdyg.

IHonnyo mogb8MAYI CHIAY IOIYYAM, CYMMHPYd BCe 3ie-
MeHTapHHe CINIBL, T. €.

o= or
Y, =l RV V,\ sin 2%y - £ LRV} {sin pdg.
0 0
Ilepserii wnTerpat pased m, BTOpPO HYII.
CremoBareanHo:
Y,=¢lRV V m.
Tar rax
r
Vi=sg>
TO
VI
Yp — zl —

Kpome cua gasaenna, Ha umaneap Oyayr ems aelicTso-
BaTL H!\IHB’.HLCHB}IBIG CILIbI, M4 yqé'ra KOTO})LIX HYHHO

5 E. M. ®atcen 65



HANTA [ONHOE MPHPAIILHIC KOMIYECTBA [BIKEHAA RUTKOCTH
B HampaBjennu ocu OY,

Haxogam cHaZana ROJIMYECTBO JABUKEHUs, BHECBHHOE de-
Pe3 TOT ke DIAEMEHT NWIMHAPA [IIOMWANLI0

HaxoamM ceryuanyo Macey. TaHrennnalsaas caaralo-
masg cKopocTs V, He OyieT JaBaTh NPOGKUMA HA HOPMATH
K DJeMEHTY IIOajH; HopMadbHas cKopocts V, Gyger mno-
Ay4aThcA JIMIIB 32 c4eT cropoctn Vo u Oyger pasua Vjcosy
CremoBarensHo, sreMentapuasd CeKYHIHAA Macca:

dm =gV, dS =l RV ;cos ¢dp.

Koangecrso maBmikeHnms, HecoMmoe DTOH Maccoil B HAITPaB-
aeann ocu OY, OGyaer paBHO 37eMEHTAPHOH HMOYJIBCABHOI
unoxséunoit cmre dY,. Craramomas ckopocru ¥V, me Gvuer
RABATH HPOEKIMH B HTOM HAIPABISHAH — IIPOCKIAA 6vner
NONyd4arTsCa JWMb OT ckopoctu ¥V, i Gyger paBma ¥ cos s
CaegoBareanpHo:

dY,, =dmV, cos 2 =pl RV |V, cos 2pd.

Ilonnaa uMOyascHBHAA CHIA ONIYYATCA B Pe3YJLTATe
CYMMUPOBAHAA BCEX DJIEMEHTAPIHIX CHAJM, T. e,

Y, = \ s 2od9 =plRV V,m.

r
3amenan V, ee zmagennem ‘R » IOy auN:

_ Vil
Y=

m

Hoxnaa peamumua mopbémuoil cmasl Gymer paBma:
Y=Y, +¥, =V (55)

Mu BagaM, 49TO mod0BMNA CAJIH MOAYYMAACH 33 cHdr
MaBJEHAH M MOJTOBMHA 334 CYOGT MMIYJABCA, T. €. CO3NAHAA B
AATKOCTA KOJIMYECTBA NBHKEHUA.

Hamo samermts, uro cuima compoTmBieHAs B cayyae Ta-
KOI'0 NOTOKA pAaBHA HYyJK0. OTO BUAHO M3 TOr'0, 4TO CKO-
pOCTh y JIGBOTO U IIPABOTO BICMEHTOB OTHOCHTETBHO ocn OY
NAJIMHAPA OvieT OQMHAKOBOI, CJEOBATENBLHO M JABNEHHSA
OyIyT OXMHAKOBEHL.
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IMosroMy HMEaKCIi cnapl or AaBaenud o ocm ON o e
moay4uM. TOYHO TAKRe U KOJAWYECTBA JBIFKEHHII Y BTrera-
omeil I yXogAmeil 9epe3 HTH  DICMEHTH ILIMHIADA RUI-
rocrn Oymyr B Hanpasmennu ocu OX omurarosbiym. Coe-
[OBATENTBHO, CHIA J00OBOTO COIPOTHBACHNA X ¥ KpPGLLIA
B UIeATBHOI MKMJIKOCTH paBHa IYJIIO.

H. E. Kyxopernit tar copMyanposald c¢Bo0 TeopeMy:
NOGBEMBAA CHIA, Aelfi¢cTBYIOIIAaA HA KPLIJTO dec-
KOHEYHOTrO passa-
Xa, paBHa HOIOTHO-
CTH MUJZKOCTH, ¥M-
HOKEeHHOU Ha 1uup-
KyIAUMK0, HA CKO-
pocTh NHOTOKA B
GecKOMEYHOCTN N
Ha QIAMHY BHeJdeu-
HOTO RKYCKa KpPBLIA.

HanpaBuenue cu-
Il DOJAy9aeTcs IIo-
BOPOTOM BeEKTOpa
CKOPOCTH HA 1pd-
Moil Yroax B cTOPpoO-
HY, o6paTHy0 UIp-
KYyJIdauun.

Hasa  wpsiza  wormew-
HOr0 pasMaxa ¢ BHUXpe-
BHIMH ILIHypaMmm I03a-
Il BHIBOJ 92TOii Teope-
MB[, KaK [PeAIOKII
H. E. IKyrosckuif, pye 33, HUHAYKTHBHME CKOPOCTH—
MORIIO ¢cAejaTh npusan- OT BHXpeil 32 KPELIOM.
*REHHEM  crmocoGoy |56].

IIpoBeaéy ga1eK0 32 KPBHLIOM IIOCKOCTD, IICPIEHIMKYIAP-
HYI0 K HAIPABTEHII CKOPOCTH [IOTOKA; 9T IMIIOCKOCTH Ilepe-
ceuér Buxpesnle muypst (I—I1), u Mu moayuus waprumy,
n300pakEHAYI0 HA pue, 33. TN BHXPH BOKpYr ceds co3-
HAIOT CKOPOCTI, KOTOpHIE MOFKHO BLIYHCIATE ¢ ITOMOI[BIO
dopyyam (25): r

V= R* (25)

Buxpesuie
wnyps

I

~

1

Mesnsiqy BAXpAMA KIAKOCTD IOAYYAET OT NX JAEHCTBITL CRO-
pocTn, HampasieHHHe BHI3. BcJeicTERe 3TOTO 9acTh HURKO-
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CTH, JIGKAMAA Me:KIy BAXPAMH, IOTIYYNT B OTOM ike Hanpas-
Jenin INpApaIleHile KojaImdecTsa asmkenusg, Yrto Kacaercd
qacTi GMAKOCTH, Jeskalleil Bile Buxpeii, TO OTHOCHTEIBHO
€8 MOKHO ITOKA3aTh, 4TO B OOMIeM OHNA NMOJYYACT B BEPTH-
KaJBIIOM HAIPABICHHA OT OMM3IC/ALIEr0 BIXPA KOIIYECTBO
IBIGRCHUA, PABINOS KOMIYCCTRY ABIGECHUA, MOIYICHIOrO OT
JAAJIbIICTO BUXPA, HO HanpawJIedHOe B IIPOTHBOIIOJNOKRHYIO
cropory. CmegoBaTembHO, 00LICe IPHPALICHIC KOJIMUECTBA
JUBUKEHNA A DTOIt 4acTM ;KUARCCTH Oymer pasiio IIyaio.
Hrar, geficrBme KpbisIa KOHEYIIOTO pa3Maxa Ha O5TeKAIOMMIi
CTO IMOTOK FRUIKOCTH COCTOIT B TOM, 9TO YacTh HTOI KO-
¢, 3AKTI0UEHHAA MEAKAY BHXPAMH, IOIYYACT B BePTHKAJ b-
1OM HAIpaBIeHUIl IpilpameHile KOJIIYeCTBA JBHHEHIH,

Pa3 meroropas macca Bo3gyxa m 0TOPacHBACTCA KPHIIOM
BIII3, TO KPRIJIO AaBUT HA He€ cBepXy BHM3, 4 JKMAKOCTH I1a
KPBIIO CHU3Y BBEPX, BHI3HBAA IHOABEMIIYIO CIUIY KPHLIA, KO-
TOpas paBHa IPUPAIIEHIIO KOJN4ecTBa JBH;REHUA B ell-
HUIY BpeMeH! DTOfl 0T6p0me}moi’1 MACCHL.

TlocyoTpam, dYesy paBHO KOJUYECTBO [BUMGEHHA, CO314-
BAaCMOC OMUAM BHXpeM B OGCKOHEYHO Y3KOIi IOJOCKe ¢ IIT-
PUIHOIO T JIINIOI0, PAaBHOM ¢IIHMIC ITO ITAIIPAaBJICHUIO 1T0JETA.

BepTuraipHasg cOCTABIAIINAA CKOPOCTH, BBI3BAIHO{ B
Touke A (pme. 33) deBwM BuXpem, Gyier paBia:

e ‘
——— 7 0 3 7 — o
V,=1 COS w == cOS

-3

b

TaC ¥ — VvIoad, OJ03HAYeHIILIT 1A pitc., 33.
3aveuas, 4rT0:

IOy HAeM:

RoauuecTBo gBIIRCHUA, INCHOIECCH B MapaTaesTerinese
JUTUHOIT IO ManpasIcHUi0 MOTETa, pasiofi el HUNC, BBICOTOIT
dy n mupnnoit dz Mosmer SHTb Hamucailo B DUIe:

V. dm=173dZ1y.

3aech dim — yMacca HTOr0 mapaTiaeICnmuneld I

f — Maccosadg IIOTHOCTh BOBIYXA.
N3 pmeymka BuaHo, 4TO:
rd ¢ Zd e
dl = - -

cosg  coste’
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IToacrasIas 910 BHIpAKElNe B IPeAHAYIIVIO GOPMY.TY,
TOIyYHaeM:

Vdm=p3-.dzds.

OGosnauny vepes dJ KoaudecTBO JBUKEHHS 1O BCEH IMO-
mocke wWnpriHoit dZ; rorpa:

++ ++
il = \ Vim—=sL.az | do="L.raz
) Ty T J TP R
__2__ ._T'z-

JT0 BHpaskeHNe MoKa3uBaer, 4ro d}M He 3aBHcAT OT KO-
opauHara Y. CireoBaTenbno, aiuA BceX IIOJOCOK OFUHAKOBOIL
MMpHHL dZ KOIMYECTBO JBHKOHUA Oy/AeT OJHHM M TeM He.
Tar wak y HaC HMEIOTCA JBA BUXPA, T0 B O0JACTH MOV
HUMH UX jeficTBHe CYMMUPYETCH, i KOJIMYeCTBO JIBUIKEHHST
RaML0fl MOI0CKM yABAamMBaeTCA U pPaBHO \01’ dZ; cHapymn,
I7ic BUXpPU AeHCTBYIOT B IIPOTUBOMOIORHEE CTOPOHK, KO TiI-
Y4eCTBO JBUMGHWA II0 BCPTHRAJR pasHo Hynw. Caeposa-
TEIBHO, JIA NMOJTYYSHUA MOIHOTO KOJIMYECTBA ABHKEHHA HaM
NpPHUAETCH CYMMMPOBATH JMINb IOJOCKM, JEsKAUIMe ME/KAy
BH XD MY,

Vrax, maxomin:

I !
2M = \24M =T \dz =T,
] 0

JT0 BBIpaskeHHe JalT KOJTUYECTBO ABILKEHHUA IO BEPTII-
KaJn Bceil OJOCKN MMpIHOI0 [ N AaMHOI, paBlIoil equHMLe,
no HampasmeHnio moaéra. Ilogpémuan ke cnia KpHIA pan-
Ha CORYHAIIOMY KOJANMYecTBY ABIGKeHud. Ueped paccmar-
pABaeMYyI0 ILTOCKOCTh B CEKYHAY OyjeT IPOXOAUTh BO3AYII-
Hafdg KOJONHA JIUHON, paBHOIl He eguHHIE, a V. Hoacras-
aAa VB mnpeauiaylliee paBeHCTBO, IIOXYYAM BHPKEHAC
treopemur H. E. J{yrosckoro:

l'Vi=Y.
¥YpaBaenne ¢Bas®, Ilpu pemcuull mpaxTHuecKHMX 3afad,
CBA3aHHHX C BbIIMCICHUHEeM MIPDKRYJIAUMN CKROPOCTH BOKDPYI

KpPHIA, NPUXOAUTCA IOJB30OBATHCA ABYMA ypaBHEHHAMI:
TeopeTuuccroil gopmyrxoit (55) H. E. Hyrosckoro:

Y =T4Vi,
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I QOpMYJIOil BKCHCPUMEHTAT bHOIE anp Oj U LIAMIKIL

al ;71/: Y ‘
Y:(/ys "_-)"‘:C!/Sq. (32)
Y npsavoyroasHOTO KpeIa S=b/, rae b — mupuna KpBLTA
n [ — pasyax. [loxcrasasas snasenune S n vpasuenue (32),
N0y 4nM:

v
Y = Cy - bl.
1logpésmitag cuma, DOJCUMTANHAA ¢ I10MOUIBIO YPaBHCHASN
(55) (TeopeTmyuecKanm), qOJKHA ORITH PaBHA NOABEMUOIL cllde,
HONYYeHIION IO DJKCHepHMeHTAIBHON (opMyte, t. c.:

rvi=c,% b,
OTHYAQ IIMecM:
.
r—=toy. (56)

Vpasuenue (56) Ha3WBAIOT Ypa BHeHAEeM CBA3H,
TuK KAK OHO HAéT CBA3L MEMAY BKCIepUMEHTANBHON BedIl-
ynnott C, n Teopermyeckoir I'.

§ 18. IEPEX0J C OJJHOI'0 PA3MAXA KPLLIILEB HA ;IPYTOR

B npaxruke BcTpeuaeTcs HeOOXOAHMOCThH IEpeCTPAHBATH
HOJAYy4YeHHYH IPOAYBKOIl B aspopmHAMmYecKoit rpyfe mo-
aapy Jlunnentand miIa KpwJa ¢ YAJIAHeHHeM ), Hy APYTYIO
NOAAPY KPHIIA ¢ HOBHM YAIMHEHUEM ), WJI JIA KpLLIA ¢
UeCKOHEUHEIM Pa3MaxoM.

B avpogmHamAdecKOM pacyéTe BerpojBArare.eil IMmoab-
3¥I0TCA NPOAYBKAMA, MepecIM TAHHEIMA HA O6CKOHEYHLIA pas-
Max, I B Iponecce pacuéra VUNTHBAKT HIAYKTHBHOC CO-
NpoTHBICHNIE.

Tax rar xapakTepucTurn nponieli, moaydcHuble B avpo-
JULIAMITecKOil TpyGe, CTPOATCA HIA KPHIBEB KOHNCHYHOIO
pasMaxa, TO IPU MCIOJIB30BAHIN NX I8 KPHIBEB DeTpAKA
JI0IA10T mepecdyéT moaspH JIMIneHTamg ¢ KOHEYHOLO pas-
Maxa Ha 0eCKOHEWHHIl, JTOT IepecdyéT HeaalT Ipa@uyecku.

Honycrnm, MH umeem moaspy JInaneHTans AaA KpHLIa ¢
VAINHEHAEM h==D, KOTOPYI HY/KHO IIEpPecTPOHTH Ha (ecKO-
HeuHH pa3Max b—u>. Tak KaK WHIYKTHBHOE CONPOTHBIeHRe
KpHLIA ¢ GECROHEYHRIM PA3MAaXOM paBHO IyJI0, TO, BEIYHTAs
naIyKTaBioe compotupreHne (; IAHHOTO KphIIa N3 a00o-

N



Boro C,, ME moxydum mpoguisHoe comporubaerue Cp. ITO
BLIUMTALME felaeTcA ¢ MOMOILBI0 NMapaldo T AHAYKTHBHOTO
conpoTHBIEHNA A L=D, MMOCTPOEHHOL B 3aBACAMOCTH
or ', mo gopumyae (54). OrriaisBag HA ARATpamMme (puc. 34)
pe3YIBTAT BRYMTAIMA, T. €. NpOQuUasHOe COMPOTHBIE-
aie Cp B 3aBiecuMoctH Or ('), MBI HOJYYAM KPUBYIO IIPO-
¢uasroro comporuBacHus, HparTaiecka oT0 HOCTpOGHNE
MOJKIIO JIeTaTh TAK: PACTBOPOM IIPKYJAA GepyT paccrosiiue

C
y A Cy

Mapatona RHZYKTKBHOTO
conpoTHBIeRu® =5

fioagpa
Jlnaucktand

CompO_ [
| ai=al-4ay
| =cd
‘I a‘s'=¢/g’
|
I
]
|
t = Y1 °
0 -a 0 a% aq, L

Puc. 34. Tlepectpoiira Auarpamssl JJHIHCHTAIN € OJHOrO Pp a3Maxa
KpPETla A =3 HA APYroid rn=un,

Meskpy  moasapoit JImmuenrtads h==0 u napaGomoit HHAYK-
THBHOI'O COIPOTHBICHHA A==D U CABHrAKT 3TO Dac CTOAHAE
B.IeBO ;10 OcH opauHaT. COegMIMB HOTYYeHHRE TOUYMM MYHK-
THpHOII Kpupoil (pnc. 34, caesa), MOTYYalOT XapaK TePHUCTH-
Ky HpOPWIBHOTO CONPOTHBIEHNH, KOTOPAA ONRHOBPEMEHHO
ABngerca noaApoi JImameHraaA Jas KpHIA GECK-OHEYHOrO
pasyaxa. Ha momygernofi nosoii moaspe Jluaner rams el
AOJHHK HPOM3BECTH paszbupxy YIVIOB ATaKH &, 9T) I BH-
HoaHAKT rpagnaeckn. Pagoyu ¢ moaspcit Jlunnenrans ans Gec-
KOHEYHOTO pasMaxa crtpoar kpisyw C, mo a pas )}=5
upnuaroro npofmas (puc. 34). Jdamee mo dopmyae croca
[OTOKA:
Az ==57,3
Az ==57,3 = (50)
71
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SIAHOCAT HA I'padn  ApaBa BEINYAHY CKOCA MOTORA, KOTO-
PHII DOZCHMTLI®: & AIA ~aKOIO-HHOYAB OFHOIO 3HAYEMHIIH,
manpavep, U, =1,..

Croc mOTOK ™ mavipasutea npsamoit auxueit O—.d4, mo-
CTPOEHIOH B TOM 7.6 MacliTafe, B RAKOM OTIOReHBl YITHI
aTaKu mo ocwt vie yue. Jaaee erpoar kpusyo C, npu k=,
A7IH YeTO CLLL T KamAylo Beauunny €y BIeBO HA COOTBET-
CTBYIOULNET (it ovp 230K ab; a’d’ 1 1. X., KOTOpHE COOTBCT-
CTBYIOT CKUCY ¥IL: aTarm a2 (puc. 34). Jaaee ¢ momouisio
HOTy4YeHHc TAET . olpasoym kpusoif €y mo @ aag L=
IpOM3BOAAYT Pa3di kKY VIJIOB aTAKM Ha noaAape Jlmanenta-
I, MOCTPv2I' ., DaHbLIe cleBa. XOX OnpefesdeHHA YIIOB
H& KPHUBC.I '{MI-¥iITAJA NOKA3aH IyHKTUpHOH JgMHHUEIT cO
cTpearolt {puc. 7).

IIpm mepjev rie or OANION0 KOHEYHOTO Pa3MaXa KpPHIA ¢ Y-
NBHEHMe: 4  ApyTOMY KOHEUHOMY PasMaxy k,, xpusyio C,
710 @ cMt ULAK: * L' HA MOJHYI BEINYHHY CKROCA MOTOKA, KaK
p# }==C", 1°¥4 11a3HO0CTH CKOca NOTOKA B O0OUX CNy4aAX,
T, €., Ha o2uldiiay:

1 1 “ -
Az, — Az, =C, (r_ﬂ~7)57a (57)

B orow crvac uma wpuBoit JImmmeHTamag BelamraoT He
IOJIHOE * (IXYK"i:RHOC COMPOTWBIGHHNE, & PAsHOCTh MHAYKTIIB-
HEIX COLIPOTHE. ¢ /il JFIA KPLUIBEB ¢ YIIMHEHIAMI Ly 1 1,

v 2/ 1 1
i, —Ci, =0y (;);-:r) (58)

Otcr, & a0, 4TO NepecudT KPHIA ¢ OXIIOrO pa3saxa i

HPYTroil GEoa:nd'fATCA NpPH INOMOWM gBYX KPHBBEIX XapakTe-
PHCTHKI 11PO: 4 KPBLTa — KPHUBOIL JIMunenTanA 0 KpuUBOit
¢, mo . '
B 1u0i e % npuBegeds UUQPOBEe 3HAYEHAA ADPOIIHA-
MAYECKIT.  XAPAXTOPHCTHR Hpofureil, KOTOPHO MOTYT OHTh
MCTION 7,30 . 300! A4 KPHLIBEB BeTpofgsurateaeiil. ['paduueckoe
M300p1#* HOe XAaparTepucTUR dTuX npoduaeil gaéred Ha pu-
cyire 22— 1, L, III u IV, Opaunars upoduaeit gaworcs B
tabais. 4 {<4!. Tor maa uHOM npoduiab BLIOMPAIT B 3aBu-
CHMO: i )T KROHCTPYRIUN BeTpokodeca. B 1aba. 3 u 4 ir Ha
puc. ©.> & ppoduneir cooTBeTCTBYIOT Ne cepIil HCHBTAUMIT B
JaHHOlf . GopaTopnm,

Tag nar: IEIYKTHBHOE CONPOTUBICHME RPHIIA MPH 2dPO-
AMHEMI-Ce5C.L PacdéTe BeTPUKOIeca YIHTLIBAETCHA pacyér-
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HEtMU GOpMYJTaMu, TO IPH MCIIOJ B30 BAHUM BHIIIE NPHBejEH-
HHX NpoQuiIeii JiA BeTPOKOTEca HeOOXOAMO XapaKTepyCTIl-
Ky BLIOPAHHOIO NpOQUIA NepecTPOUTh HA XAPAKTEPHCTIRY
OecKOHeYHOro pasvaxa, JTy HepecTpoliKy HAZO JedaTh -
raacHo puc. 34.

Hpavep. Cgenaen mepecudT xaparkTepHCTHRN, TPUBCALH-
Hoit Ha puc. 35—IV npoduna 796 ¢ ynanneHuem 1 =5 Ha
GecroneuHunt pasmax A=—uw>, llepecudt gemaem, MOIL3yACH
M3]10/KeHHLIM BHILIE METOTOM.

C nowmomibio ypasrennsa (54) momcuutmBaem C,; mis pas-
AuuHpX 3Havenutt C,, BeANINITEI KOTOPHIX JaHK B Tabaune J.

cy 2
C,=— =0,0637Cy.

a=0° ¢C; =0,0337-0,2052 =0,002685 macturaGe rpapunra

C,=0,200
a=2°% C(;,—=0,0637.0,3362 =0,00715 » » »
C;=0,715
a=23°% C;, =0,05337-0,4652=0,01370 » » »
C;=1,370
a=14 C; ,=0,0637-1,104> =0,07800 » » »
C.=17.800
Cy C
140 ]
120 '\‘__‘_,_
100 N
80) ]
60 3.657 |

40

20,

il ol Y
= L

70 45 & 10°12° 16°9 20° go
/

Prc. 36. I'pagmueckoe MOCTPOSHAe xAPaKTepHCTHKA KpuLla feclkoued-
HOro pasmaxa {(upnuep).
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TaGanmna 4

Opaunarel I HoeTPOeHHd upodniecii

Ne mp o @ u e i

Adewscen| 1 — 909 |10 — 910 | mI — 730 | IV — 796
(,Tm{‘uﬁ,r | OPXIHNTH (B % 0T ASHHBL X)Daby)
X0 panl |
mpogn) HICJI)X; i n;](\}!{(- e n:,[;f,- HILEEAA | pepxiann | witwn
i
U 2,90 2,95 ) 2,50 2,50 0 0 3,50 3,50
1,251 5,85 1,44} 4,70]1,00] — -= 5,10 1 40
2.5 6,60] 0,60 5,631 0,51 §2,22{—0,70| 7,21 O,7b
5,0 8,260,201 7,001 0,17 } 3,19 | —1,03 | 8,85 0,03
7.5 9,50 0, ,051 8,33] 0,05 — -— 10,01 —0,50
10 10,51 0 8,901 — 4,42 1 —1,43 110,89 | —0,87
9 11,861 0 10,5 0 — — 12,17 | —1,38
20 12,601 0 (10,66 O 5,651 —1,85] 12,96 | —1,57
30 13,000 0 11,0 0 6,00} —2,20 1 13,35 | —1,65
4i) 12,501 0 |10,56| O 5,64 1 =221 143,00 | —1,69
50 11,300 O 9,53 0 9,25 3,03 11,95 | —1,48
60 ;9730 0 8,221 O 446 1 —1,84 110,44 | —1,29
70 t7730 0 | 6356 0 [3,46!0 —1,55) 8,39 | —1,04
80 v 3,430 0 4,691 0 2,34y —1,191 5,95 | —0,73
90 P28 0 2,42; 0 1,17 | —0,75 | 3,20 | —0,40
93 P 1,47 O 1,251 0 — — 1,7 | —0.25
100 i 0, 00 0 0,00 0O 0,00 0,00 0,14 | —0,01
]

Hoayueniuie Touxn piasa C; HaHOCUM HA I'paguk puc. 36,
cJeBa, U NPOBOANM IO HHM KpUBYI0 C, — mapaboay MHIyK-
THBHOLO conporuBiennd. Ha ator swe rpaq)m{ HAHOCHM KpU-
By10 Jlminenraas, 1. e. C, u € 1pu cOOTBETCTBYOMIUX YIIAX
a, KOTOpLIe JaHH Ha pnc uC)—IV C moyowmBpl0 9THX ABYX
HPUBLIX CTPOMM KPHBYI0O NPOYMIBHOLO CONpPOTHBICHUA
C h=w).

"oc TPOEINC TOYER jJelaes JHG0 Hepecy€ToM ¢ IIOMONBIO
ypaBuenus C,=C,—C,, mpu »TOM Cm i C, HeodxomnMo
dparh npn LOOTBG‘TLTBVIO[II@\I C,, Mmoo CMeweHIeN oTpes-
KOB Ha rpadnke, B3ATHX Memay kpuesivmu C; u wL pactso-
pOM LHpPKYJIA, O OCH OPAHHAT. JTO nocrpoerme CAeIaHO
Ha rpaduke ciaesa NMyHKTHPHON Kpupoit C,(k=uwn).

Hance wnanoemy Ha rpadure cmpasa rpusyio C,(1=>5)
B 3aBUCHMOCTH OT &, KOTopag jgaHa ma puc, 39—IV, n
CTPOIM YTOT CKOCA HOTOKA AZ.
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Beamunna sroro yraa upu C,—1,0 pasna

1,0
A2 =57,3 y_ﬂ 3 5 T L —3,65°,

Otpesox B wMacmrade YIio0B Ha abcmucce JaA  yrila
A2==3,65° paBen: 1,62X3,65=5,92 M. 10T OTpPE3OK OTKIA-
REIBAEM Ha FOPH3OLTAIN OT OCH C Bieso nporns C,==100 u
yepes ero KOHEI[ NPOBORMM U3 J HAKJIOHHY IO npm»qxo da.

CnBuraa RpuBy (i==5) BIeBo Ha BeJMYNAY OTPE3KOB
Ay, @, a3 W T. 1., noayunMm kpusylo C,(A—=wn), KoTOpad
IMOoKa3ala ITYHKTAPHOH KPHBOIi,

Pa3fnBra yriaoB ia KPMBOl JluiameHrands, IOCTPOEINIVI]
nas GecxoHeyHoro pasmaxa C,(h=wo), moxazaHa Ha Ipa-
$uie IMHUAMI NYUKTAD C TOYROI.

[lepecuéT APYIUX XaPAKTePUCTHK, IPNBEAEHHEIX 11a pHC. 35
Ha OGeCKOHEUHHI! Pa3MaX KpuIIa, NpegaaraeTcA caeiaThb
B TOpARKE YUPAaKHeHU.



I'TABA 11T
CHCTEMBI BETPOABHTATEJERN

§ 14, IWIACCHONULANNAA BETPOABATATEIEN IO IIPHHOHNTTY
X PABOTbHI

CywmecTBylomue cucTeMpl BeTpOXBHTATeNIeH 110 cXeMme
YCTpOiicTBA BCTPOKOMECA T €0 IIOJOWeHHI0 B TIOTOKE BETpa
pPa3leIAnTcs Ha TpH RIacca.

Purc. 37. CxeMnl BeTponoléc KPEITBYATLIX BETPOIBHraTe/Ieil:

I — MHOTO.I0MACTHOE BeTponosaeco; /1, 111 m 1V — MaJ0N0NaCTHHE
BETpOlOALCA.

IlepBRtii RIaCC BrIIOYaeT BETPOJBHIATENH, YV ROTOPHIX
BETPOBOE KOJECO PACHOJATAeTCA B BEPTHKAIG HOH ILJIOCKO-
CTH; NpPH DTOM IJIOCKOCTb BpALICHUA IePHeHMNKYIApHA
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HaNpapIeHUIO BeTpa, U, CIeJ0BaTe/]bHO, OCh BCTPOKOICCA
Mapajaaeabda MoToky. Takxne BeTpONBHIaTe N HA3LIBAWTCHA
KPR BYATRIMIT,

Kpuasaarue perpoasararenn, coraacHo I'OCT 2656-44,
B 3aBIUCMMOCTN OT TIIIA BCTPOKOIeca N OBICTPOXOXHOCTH. Pa3-
MCIAITCA HA TP Ipyh-
net (puc. 37).

Bucrpoxono-
C T b Ha3HBACTCA OT-
HOIIleHUle OKPYIRHOII C1RO-
pocTH KOHUA JOMACTII
R CKO])OCTI'I B()Tpai

oR .
Z = —V— . (-)9)

I'pyuna 1 — setpo-
ABHIATEJIH MHOI'OJIOMACT-
Hbie, TAXOXOMHBIC, ¢ OLI-
CTPOXOAIIOCTRIO Z, < 2.

I'pynna 2—serpoasit-
TaTeldn MaJloIonac THEE,
TUXOXORHHe, NpocTeii-
et gepeBOMEeTa LInyec~
KOl KOHCTPYKIIID, B TOM
YACTe BETP AHHBE Met bI-
eI, ¢ OBICTPOXOATOCTHIO

{ Ipynma 3 — nerpo-

Prc. 38. Cxeua wkapyceaslioro ABUIATENN MaI0I0MACT-
BETPAKA. Hule, OBICTPOXOTH R,
n =

Ko BTOpOMY KiIaCey OTHOCATCA CHCTEMB BEeTDOXBNIa-
TeJqell € BePTURANBHOII OCHI0 BpallleHHs BETPOBOTO KO-
geca. Ilo KoHCTpYHTHBHOII cxeMe oOHU pasbuBawTca Ha
TPYNIA:

KapyceapHpl e Yy KOTOPHX Hepajouyue J0MacTi
J100 NPUKPHIBAITCA P MOIi, IGO0 pacrnojgaraoTes pedpos
npoTur BeTpa (puc. 38);

poTopHLIe BerpogBurarean cmeremel  Casonmyca
(puc. 39).

K TpeTbesy Kiacey oTmocATca BeTpoaBHTATedN, PaloTAIO-
mpie 10 IPHHNHANY BOAAUOTO MCIBHIIYHOTO KOJeca # Ha3n-
paeMne Gapabadmnmyu. YV srux BerpomgBHraTencii
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Och BpALIGHUHA T'OPU3OH-
TAJIbHA W IepneHmARYy-
JIApHA Hanp aBIeHNI0
serpa (pme. 40).

Ects m gpyrne cucre-
MEL BETpOjBATraTesael, He
OOJyYMBIIIE, OXHAKO,
HOpPaKTUYEeCKOr0 OcyIle-
CTBJIGHUA M ABIAWIIHE-
¢ JAUb Hpennomemm-
MM pARa n3obperaredeil.

IIpuMeHUTENBHO K HU3-
JOKeHHON! Kaaccmpura-
A pPAacCMOTPHUM OCHOB-
HHe DPUHIUNHE padoTh
CHJI BeTpa, mpeodpasye-
MOl BeTPOLBUTATEIAMH,

Palora mnosepxuoCTH
npu felicTBAWM Ha Hee
ena geTpa. IloTor Berpa
¢ IONepedYHLIM cedeHneM
F o6xapaer RuHeTude-
CKOI BHeprueil, onpege-
JIAeMOIl BHIpa/KeHMeM:

my:
5 (60)

Macca Bo31yxa, mpo-
TeKaUaAg 4Ycpe3 MOme-
peuHoe ceyeHne F co

il
\s& "1- Y

N

Pac. 40. Cxema Berpokoieca GapaSanHoro

6 E. M. ®areen

THANIA.
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cxopocThio V, paBHa:
m=pFV. (61)

TlogcTaBie B BHpameHHe KHReTAYeCKol oHeprmm pFV
BMOCTO M, IOIYIAM:

me_en (62)

OTKyZAa CJexyeT, YT0O 3HePrHuUAg BeTpa M3 MeHAE T-
¢cA DpPpODOPHHOHAaXBHO KYyO0y ero ¢EkoO-
pocrTH,

ITocMoTpuM, CKONBKO NMPONEHTOB DHEPIAM BETPA MOMKET
OpeBPaTATh B IOJE3HYI0 paboTy HOBepXHOCTH, IOCTABJIEH-
Had NepIeHgVKYJIAPHO K HaIpaBIeHNIO BeTPa ! IepeMenian-
HIasAcA B BTOM KC HANPABJNeHAM, 9TO MMeeT MecTO, HAaIpH-

Mep, y BeTpogBUrareixei
ar KapycelbHOr0 THIA.

Ceryngnana pa6ora, uan
momHuocTs T, ompepenser-
¢ mpousseneHuem cnau P
Ha CKOpocTh V:

T=PrV.

Onuy m Ty ke paGory
MOJKHO DOJYYUTE JTUGO 32
c9éT GONBINONE CUJIH, IpH
MaJoit CHOpPOCTH IIepeme-
meHNA pabodedl moBepx-
HOCTH, TG0, HaobopoT, 3a
C96éT Manoi cumiau, a cie-
JOBaTeIBHO, U MAJIOIT IIO-
BepXHOCTH, HO IOpPH CO-
Prc. 41. Heﬁcmne CHIEl BE€Tpa Ha OTBEeTCTBCHHO y}gennqen_

NOBEpXHOCTE. HOIi CKOpOCTH eé mepeme-
meHnd.

JlonycTum, ML IMeeM IOBEpXHOCTh F, MOCTABICHAYIO IIep-
NeHIUKYIAPHO K HaIpaBleHN0 Berpa. BoagymHmil moTok
BCJIEJCTBAE TOPMOMCHUA €r0 HOBEPXHOCTHI0 IOJYyIUT IIOK-
nop u OymeT 0o6TeKATh €€ M POM3BOJUTEL AABJIEHMe CHUIOIf
P,. Bexepcteume neiicTBUA 3TOji CUJH IOBEPXHOCTH GyneT
nepevMellaTecA B HaIPABJIEHMH IOTOKA ¢ HEKOTODPOII CKOPO-
cteio U (puc. 41); paGora npu sToM GyjgeT paBHA IpoU3Be-
HDeHUI0 CHJAB HA crOpocThk U, ¢ KOTOpOil HepemeuaeTcs
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TOBePXHOCTE F, 1. e.:
r=~JU, (a)

rye P,—cuma cONpPOTHBIGHNA, KOTOPAsA, COIMIACHO ypaBHe-
Hmio (41), paeHa:

P,=C,JF &V —Up (6)

B arom cryuae Betep HaGeraer Ha IOBEPXHOCTBH ¢ OTHOCH-
TeJBHOII CKOPOCTBIO, PAaBHOIL :

W=V —U. (8)

Hopcrasup sHagenne P, u3 ypasnennsa (6) B ypasHeHue (a),
MOJy 9N M:

T=CFE&(V—U)?U. (r)

OHepruA BeTPOBOrO IOTOKA, HaGerawuero Ha 3Ty MOBepX-
HOCTh, KAk GKJIO ODpejeseHO ypaeHenuem (62), pamma:
Fovs
2
Onpejennm OTHOWmEHUE pPabOTH, pPa3BABAEMO IBILKY-~
melicA TMOBePXHOCTBI0O W BHPAKEHHON ypaBHeHumeM (T), K
9HEPTUM BeTPOBOTO IOTOKA, NMEIOLIEro onepedHoe cedeHne,
pPaBHOe BTOH MOBEPXHOCTHA, 8 HMEHHO:

CxF%(V—U)zU -
£ — —7 =C,(V—U) 3.

9
o

ITocie npeoGpa3oBaHuii mOXYIAM:

U\2U

t=c, (1—-2)' 2. (63)
Beamanay & HasuwBawT KOBPUINMEHTOM HcC-

HNOXB30BAaHNA BdHEPruUuU BeTDa.

3 ypasreHus (63) M BAAUM, 9TO & 3aBHCAT OT CKOPOCTH
nepeMelleHNA DOBEpXHOCTH B HanparmeHun serpa. [lpu He-
KoTopoM 3HadeHmnm ckopoctH U woodnmumeHT § moaywaer
MAQKCHMAJbHOE 3HAYeHUE, KOTOPOe M OIpejennM.

v
OGosnaune OTHOWeHUe ;7epel ¢ U MOACTABME B ypaEBHe-

Hue (63), momyqum:
§=C,(1 —e)e. (63a)

6* 83



Yrobu mHaliTé e, mpu KotopoMm & OymeT MaKCHMAIBHHM,
NpupaBHsAeM HepPBY¥0 IPOM3BORHYI0 ypapHeHud (63a) Hymo:
E=C,(1 —e)2e=C,e—2C*1-C_ ¢

di -
E—_—Cx—/ijeﬂ— 3C 2 =0.
Orryna:
3e2 —4e-1=0.
Peluag 510 ypaBHeHNe OTHOCHTEIBHO €, IIONYIMM ABA KOP-
aa: e;='/; u e;,—=1, np;m e=1 §=0. CaegoparearHo, Haxo
[PUHATE: .

7 ="

[ I

(=]

Taxuv oGpasom, 4To-
& OW DOAYYIUTH MaKcH-
— MaJbHOe §, DOBEPXHOCTH
Cx ROMKHA IepeMelnarThes
%15 = CO CROPOCTHIO:

U=1,V. (€4)

i Taroit me pesyasrar
/ N\ JONyYNM HA OCHOBAHAM
[ ‘\ CTEAYIOLMX Ppaccyse-

5 o
9’00/ \\ Huii. Ecau ckopocTh me-
S peMeleHna  IIOBEePXHO-
] Y cru pasna mymo U =0,

0 02 0.4 06 08 1,07y

TO paGoTa BeTpa TamKe
Puc. 42. XapaxTepucToxa MeanpHoro  papHAa HYIIO. Ecom
K034)HLIHBHT8 NCOO.Ib30BAHHsI IHEPrHa U:V, 1. e, HOBerHOCTB
BETpA OOBEPXHOCTEIO, nepeMeHtan-
mieficA B HAmpaBIeHHH BeTpa. IepeMeIaeTes Co CKOpo-
CTHIO BeTpa, pafoTa Tak-
me OypeT paBHa HyJdio,
TAR KAK HET CHJH CONPOTARIEHUA, 32 CIET KOTOPOIl cOBEp-
waerca padora. OTcloma ciaegyeT, YTo 3HAYEHHE CKOPOCTH
U sawmogeno B npegenax mempy U=0 n U=V, Urobn
HAITH BeaNdInHy ckopocT U, Ipn KOTOPOit mOXydaeTcd MaK-
camyM &, 6ypeM paBaTh pasiiMyHEE 3HAYEHNA OTHOLICHUIO
CKOpOCTH IepeMelLIeHU s NI0BepXHOCTH K CKOpOCTH Berpa ot 0
mo | m, noxcraBnAA »TH 3HAa4YeHNA B ypaBHeHuUaA (63a), Haii-
1éM, OPH KAKOM omomemm% HONXY9aeTCA BTOT MAKCAMYM.
Ilepeneca momcyuTaHHeie nudps HA Trpadur, DOAYIAM
XapaRTePNCTHICCKYI0 KPUBYIO MOMHOCTH JJA IOBEpXHOCTH
F, paGoranueit cnIoif conporuBaeHnsa (puc. 42).
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PaCCManHBaH KpHUBYI0, BIAUM, 9TO MAKCHMAaJBHOC 3HA-

qgeHne £

HoxydaeTcd, KOTNA CKOPOCTh IepeMelleHNs IOBepXHOCTR
cocTaBIAeT !f, CKOPOCTH BETpA, T. €. KOIZA

U=0,33V,
£=—0,148C,.

Koadunnent moGosoro compormenenns C, AIA NOBepx-
HOCTell, IOCTABJEHHHX NepHeHNUKYIAPHO IOTOKY BOTpAa,

~

N
\

|
L |
P =
‘ /

,

[}
N

1

Py \ ! /

Prc. 43. KoucTpyKkTnBHasA cxeMa KPRIEIATOro BeTpoKomeca.

cortacHo Tabxamue 1, pasen oxoxmo 1,30, cmemomatexsro,
MOKeM HAMNCATE:

emax_—_o,148'1,30:0,192,

T. €. MAKCHMAJBHHI KOPHUNEHT HMCIONB30BAHAA BHEprum
BeTpa OpH paGoTe IOBEPXHOCTH CHJIOH CONPOTUBICHHA He
MO;eT ORIThH QOJBIUe:

£—=0,192.

Padora BeTPOBOro KoleCa KPHIZBIATOIO BETPONBHIATENA.
Hpuaruatoe BeTporonéca paboTalOT 3a c4éT KOCOTO yaapa
TIpHA JBI/KEHNN JomacTell HepUOEHINKYJIAPHO K Halpasie-
HAI0O CKOPOCTA BETpa B MNPOTHEOMOJOMHOCTE K NPAMOMY
YAapy, paccMOTPEHHOMY B MPeALAYIeM cxydae. Y CTpOicTBO
TAKOTO KOJeca IOKA3aHO Ha pHc. 43.

Ha ropusoHTaxsHOM Bany B3aKpeIUIeHK KPRUIBA, 9UCIO
KOTOPHX y cOBpeMeHHHX BoTpOJBHrarefeit GHBaer OoT 2 10
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24, a BooOme MomeT OHTH 1 Goxbime 24. Kpuao eerporoneca
COCTOMT U3 MaXa a u jJodacta 6, 3aKpenyAeMoii HA MaXe TaK,
9TO OHA 00pasyeT ¢ INIOCKOCTBIO BpallleHNA HeKOTOPHI yroda
@. OTOT yroJ HA3HBAIOT YIJIOM 3a KIUHEeHU A J O-
pacrtu (puc. 43). Ilpn arom Ha e smemeHTH HAGeraer
BOBIYIUHKI IOTOK C OTHOCHTedBHOi cropocThio W mox yr-
JIOM 2, KOTOPHIf HA3WBAWT yraI oM aTaKH®, N Jeicr-

Hanpasaenne
8palleHUs

Yl

T slow
Y
<S4
3 oY
o= (?:COI'ISI
x v,
o™
6

Prc. 44. a — cxeMa [efiCTBNsI CHNX BO3XYITHOrO MOTOKA HA BIEMEHT JIo-

macTH; 6 — rpagaueckoe m3o0paskeHNe OTHOCHTENLHOIO NOTOKA, Hafe-

Tamero Ha 3JIeMeHTHl JJOMACTH, PACIOJI0MKEeHHEe Ha Pa3HHX pagmycax
BETPOKOJIECA.

ByeT ¢ cunoit R. Vrasm ¢ u o B 3HAYUTETBHOIl Mepe ompe-
penaoT aQperTnBHOCTH KpakeB. Cnaxy R packiaguBaior
Ha cuast Py m P (pme. 44a). Ciutet P, IpON3BONAT TaBieHme
B HANIIPABJICHHUH BeTPAa, KOTOPOE HABWBAETCH JOGOBHIM XaB-
menmeM. Crnnt P, 5eftcTBYIOT B INIOCKOCTIL Y—Y BpalmeHus
BETPOKOJNECA W CO3AAIOT KPYTAIINIT MOMEHT,
MaxcnyaxbHEE CHIIBI, DPUBOJAIINE KOJECO BO BpameHnme,
DOXY9Yal0TCA HPHU HEKOTOPOM 3HAYEHHN yIJIA aTawku a, T, e.
yria HawiOHA OTHOCHTeNBHOTO IOTOKA K IIOBEPXHOCTH
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Jomacti. BEHRy TOro 410 OKpY#KHAA CKOPOCTE IO JIUHE KPH-
Ja He OMHAKOBA, a BO3pacTaeT IO Mepe yAaJeHUA ero ajue-
MEHTOB OT OCH BpPAleHHUA BeTPOKOIeca, OTHOCHTeNBHAA CKO-
pocts W HaGeraHusa mOTOKa Ha JONAcTh TaKike BO3DAcTaer.
BumecTe ¢ sTHM yOBIBAaET YroX aTaku ¢, U IpPH HEKOTOPOiL
OKPYKHOIL crOpocTH ®f, rme @ YIIOBasA CKOPOCTH, JTOT
yroa craHer oTpunatensHuM (puc. 44,6). CiegomarensHO,
He Bce 9JeMeHTH KpHaa OyAyT UMeTh MAKCUMAIBHYIO IOLb-
éMHYI0 cHIy.

Ecam Mu OypmeM yMeHBIIATBE YOI § KAMKEOTO SIEMEHTA
JOIAcTH [0 Mepe YAaJeHNd erd OT OocH BpamleHAA Tak,
4TOOR HaNBLITOjHEMIUMiT yroX aTakm ¢ IPHUMEPHO cOXpa-
HAJCA IIOCTOAHHHIM, TO MK IOXY-
9HIM YCJIOBHUE, IPH KOTOPOM IIpH-
6aU3nTeIBHO Bce BIEMEHTH JIO-
nactn GyayT paGoTaTh cO cBoeii
MAKCHMAJNBHOI DONBEMHOIT cH-
aoii. JlomacTe ¢ mDepeMeHHHIM
YIJIOM B3aKIMHEHHA ¢ IOxyvaer
q)opMy BIIHTOBOI HOBerHOCTI/I. Pmc. 45. Cxema HaGeranmsa

IIpasnasume yram sawianHe- ﬁgﬁg’?”}gio’;’;&gﬁﬂﬂz o
HIA JOIACTU NPA XOPOIIEeM adpo- Hoe.
JUHAMAYECKOM KadecTBe HpOJH-
a7, a TawKe WHApPHUHE, COOTBETCTBYMIOINEl 33 aHHOM GBICTpO-
XOgHOCTH, 0GeCIeYNBAI0T BRCOKUIT KOOGUUAEHT NCIONXB30Ba-
HuA 9Heprum Berpa. Hanmpumep, y XOpOWIO BHIIONHCHHLIX
Mojenelt o pocturaer 469;.

0 mojpéMHOIl cule Bpamarmeroca nmampapa. Hpome
OOMCAHHHX JBYX DPUHIUIIOB paboTH BeTpa NpU JelicTBUA
ero Ha MOBepXHOCTh, HEIL3A HE YNOMAHYTEH O cHIe, BO3-
HUKAIONIell Ha IIAHApe, BpallaiomeMcsa B BO3JYWIHOM IIO-
Toke. Padora Berpa B 8TOM c/Iy9ae MOKOT COBEpLIATHCA 32
CYeT 9TOIl CHJHIL.

Ecan mosectuTh gUANHAP B HOTOKE MALATBLHOI MHUIKOCTH
NepHeHINKYAAPHO ero HalpaBleHuo, TO cTpyiika, Haberaiwo-
nag Ha UMJIRHAD, pasgexdercd, 00TeraeT HINIAHAD N CHOBA
CMHKaeTCsI 3a HUM. Boepenu u mosaju miiaggpa y ero mo-
BePXHOCTH I[OJNYYAlOTCA jBe KpUTHYeckme Touku A m B,
B KOTOPHIX CKOPOCTH paBHH HyIw (puc. 45), Torja xak B
roykaX C u 0 cKOpOCTH HANJOIbIUMEe M DPABHE MEKAY cO-
Goit.

Ecan e nuanHzp, moMeln8HHEIT R DOTOKE BO3Xyxa, Gy-
JeT BpAaIaThCA OKOJO CBOeit OCH, To OH 0OYyeT YBIEeKATh
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3a co0oif 6am;Kaiimne K CTeHKAM IMUINHIPA 9aCTUIH KHATKO-
¢TH, TedeHAe KOTOPHX OYAeT cOBNAZaTh ¢ HANpPAaBICHUEM
ppauwlennsa wmanHApa., MTak, M DoxydaeM JgBa NIOTOXRA:
OH — OCHOBHOI NOTOK, O0TeRAOWIUIl TATUEAD, KPyroi —
BHI3LIBAe MBI BpalleHAEeM HUAMHAPA, aHaJOTHYHEII HOTOKY
BOKpYr Bnxpesoro mmypa. CkopocTm 8TOro morora yOmI-
BAIOT MO Mepe YAAJeHMA OT IMInHgpa (cM. § 8).
ITpu Bpamenun nuanHapa Ho 9acOBOll CTpenke N JBMIKC-
HHN OCHOBHOTO NOTOKA CJI6Ba HANPABO, BBEPXY (prc. 46)
CKOPOCTA OGOUX IIOTOKOB
\ CKJIAJMBAOTCA H  JaloT
GOJBUIYI0O COCTABIANILIYIO
\ CKOPOCTh, B TO BpPeMA KAk
_ BHA3Y CKOPOCTH JBYX TIO-
TOKOB BHIYUTAKYICA H JAIOT
CPaBHUTEIBHO MAaIYI CO-
;:\\ CTABAANIIYI0 CKOPOCTE.
| PacemarpuBaa  coekrp
Puc. 46. Cxema BO3HEKHOBEHNA MUHUY TOKA BOKPYr I}~
noAséMHOR cWIn Ha pwimAgpe, IAHIpA (puc. 46), mugum,
BpamarmmeMcsa 0 Bos3dywHoM ©Ho- YTO JUHIN TOKA Hag LU-
Toxe. JUHIPOM  PACIONAranTCA
0d9eHb TECHO; BHARY, HA060-
pOT, OHA PacIoJOskelsl 0O9eHb pefgro. Ilpumenas ypasuenue
Bepuynan paa Bceil 06IacTH TedeHHA BHE NOIPAaHUYHOTO
CJI0f, IOMYIUM, 4TO HAJ [AIAHIPOM UMEeT MECTO MOHMMKEHIE
AaBIeHNA, a BHU3Yy DOBHIIEHWe, OTO fBJIEHUE BEI3H-
Baer cmiay P, melicTBYOWyI0 Ha LUIMHAD BBEPX, IepIeH-
JAKYJIAPHO IOTOKY.
Besquunua aToit CHNBI, KAK 9DACTHHIT cay?alt TeopeMu
H. E. #Hywxoscroro (ypaBHeHne 55), pabHa:

P=¢IV,L.

Vo
o g

| @

Tan Kax DOFBEMHAA CUNA IPOMOPIUOBATBEA NUPKYIALNH
I', 10 oHa B GONBLION CTEIEHN 3aBHCHAT OT OTHOINEHNA OKPYH-
HOH cxopoctt muanHApa U K CKOPOCTH OCHOBHOLO IIOTOKA

U

V TeOTI-/,—.

0
Ha puc. 47—43 npuBefeHsl osKCIePNMEHTaIbHEE KPHUBHE,
nokasnBaomue 3apucEMOcTh C, KOIPUIMEHTA HOXBEMHOIlL
cnan 1 C,, koadunnenta T0G0BOTO CONPOTABIEHUA OT OTHO-

mreHung
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IUIRHAPA, V — CKOPOCTE HO-
roxa; C, u C, 9TAX KpPUBHX
BRIYACHEHH IO $opMymam:

y::—jgﬁ 44 Cw—— f;,,
2 V2
F2 F2

rpe F=dl; d — pnamerp mu-
auHApa, ! — ero pummua.

IIpoaysBaessie EUANHAPH HA
KOHIIAX MMeNd JHCKM, Ha3H-
BaeMmule wmaitGamm. Hammune
y IMINHZDOB IUAil B3HA9U-
TEJABHO I[OBHIIAN0 MOXBEM-
HyI0 CUy.

Bnepsrie geuratesm ¢ Bpa-
A0 IMUCA N NITMHAP aMHI BMe-

Cy / Lo
e Y (2,0d)
; /

/, 6ey uxlaﬁd
= et ) =4,72

(et

0 1 2 3 4

u
v

Puc. 47. XapaxTtepueTnra poTopa

U
Cy ==j<—17> 00 HPOJYBRAM.

cTO somacreil Gnirm mpeanoxens B 1925 r., ogHako mpo-
Be[lCHHEIe OIKITH HE XN HOJOHUTETBHHX PEe3yJIBTAaTOB.
Tak kak cmaa CONPOTHBIEHWA NUIXHAPOB YPE3BLIYAHHO

CPABHEHUI0 € IOXBOMHOILL

CUWJIOH, TO KA4ecTBO

UX o4YeHb Hu3Koe. M3 omel~
TOB N3BECTHO, YTO B AyYIleM

cIydae KAYecTBO IUJINH[-
POB IIpH HEKOTOPOM TOJLKG

OJHOM OTHOUIEHUI ORPpyA-
HOIl CROPOCTH UHJINHApPA K

BeJINKA O
Cy
: //
Q
7 @y
égr
6 3

CKOPOCTH BO3AYIIHOTO IO~
TOKA IOJYYaeT MAKCUMAalb-
HOe 3Hadenlle OKONO 7,

T. €. B 3 pas3a MeHklle, 9eM
y upmaa. Ho oxpymuan

CKOPOCTE TI@PEMELIeHNA I~
JUHAPOB B INIOCKOCTH Bpa-~

IeHUA BETPOKOJIeca MH3Me-
HAETCA  HIPOIOPIHOHAJBLHO

€ro pPajguycy, CJIeJ0BaTeIh-
HO, HaWBHIOAHEIillee OTHO-

\

menne Oymer TOABKO Ha

OAHOM HEROTOPOM paccTOA-

.

0 i 2 3 4 Cx
Puc. 48. Iloaapa poropa  pHce. 47.

HAW CEYOHHHA IIMIMHAPOB OT
ocu BeTpoKoJeca. B pe3yas-
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TaTe OHO B IeJIOM He MOMeT JaTh Hajgtemauwero asddexra.
Mexny TeM KOHCTPYKIUA BeTPOKOJeca ¢ BPalalOlAMUCH L[H-
JNHApPAMA OKOJO Oceil MaXoB Kpaiitie CIOMHA II0 CPABHACHUIO
€ KDBLIBTATEIM BETPOKOJIECOM.

§ 16. OPEUMYMWECTBA 1 HEJOCTATKN PA3JTHYHLIX
CHCTEM BETPOJBUTATEJIEN

Berpoxsuratenn wapycelnHee m GapaGaHHHe (BTOPOrO
#1 TPeTEerO KJACCOB) OTIMYAMTCA BEChMa IPOCTOIl CXeMOIl
paborer BeTporomeca. ¥ KAPYCENBHHX BETPOXBUrAaTeNeil
BO3AYIIHHIT IOTOK, Haberad Ha BETPOKOJECO, JABAT HA JO-
TacTU ¢ OJHOI CTOPOHH OCYU BpalleHUdA, ¢ ZPYroi ke BCTpe-
9aeT nub60 IMPMY, NPUKPHIBAIIYI JONACTH, WEyMUe
NpoTUB BeTpa, IuGo pébpa momacTeii, ecau OHE MOBOPOTHHE,
BCHEICTBUE Yer0 NABIEHUE IIOTOKA HA HUX OKAa3HBaeTcA
BechkMa MalkM. B pesyxbrarte momydaeTcs cmaa B IIIOCKOCTH
BpaleHHA, KOTOPAA CO3AAET KPYTAWMAN MOMEHT BETpPOKOJIe-
ca. AHaJOrmuHOe ABICHMEe HMMeeT MecTO M y GapabaHHEX
BeTposxBurateseif. OfHaKO ¥ KapyceJbHHX BETPAKOB IOJO-
AteHNe BeTPOKONECA B IOTOKE BeTpa GoJlee BHITOJHO: OHO Beer-
Ja HAaXORUTCA B paboyeM IOJOKEHNU, ¢ KAKOW OH CTOPOHE
HU gyn seTep. Y GapaGaHHHX e BeTpORBHraTeneil, paBHO
KaK U Y KPHIBYATHX (HePBHIi Kxacc), TpeOyeTcA cHenuaab-
HOEe YCTPOMCTBO JNA yCTAHOBKA BeTPOKOJeca HA BeTEp IpH
KQRI0M M3MEeHEHUN ero HanpaBIeHHA.

OcnoBHHE HEZOCTATKA KapycedbHHX I GapabaHHHX BeT-
poABMraTesieil BHTORAKT U3 cAMOr0 NPAHINIIA PACIONOKEHIA
paGodmx HOBEPXHOCTell BeTpOKONeca B IIOTOKE BETpA, &
NMEHHO:

1. Tar rak pabodme mODacTH KoJeca MEPeMEIaATCA B
HanpapIeHUN BO3LYWHOIO IOTOKA, BETPOBAd HAarpy3Ka jeli-
CTBYeT ¢ OJHOBPeMeHHO Ha Bce JONACTH, & IOOYEepERHO.
B pesyxrrare wamgad JomacTb MCHEITHIBAET IPEPHBHYIO
HAarpysKy, BeJHYAHA KOTOPOIl AXA JOmacTd, uaywei mo
HafpaBJICHIIO BeTpa, pPaBHA:

P=CxF £ (V—U),

Tje: CR— roduIMeHT cuan P, AelicTBylOmeil B Halpasie-
HIN BpPaUICHUA;
U — ckopocTs nepesMeuieHns JONacTert.
JlomacTn mpOTHMBOMONOKHOI CTOPOHH BETPOKONECA, eciu
OHH NPHKDHTH mWApMOiE (pHc. 38), NCHHTHBAKT COOPOTUE-
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JeHle NABNKEHUI0, PaBHOE:
pU2
Poony =C F*-

7.
Ecan sxe onu nxyr peGpoM K BeTpy:

Plong = Cr Y00

agech F,— GOKOBaA MOBEPXHOCTEL CONPOTURICHHA pébep:
p P P peoep

(x— KORQUIMEHT CHIK CONPOTHBICHIHA),

Bpamamomuii MOMEHT BeTpOKOJeca IONydaeTCA KAk pas-
HOCTE MOMEHTOB 9THX cHMI.B pesynbpTaTe KODPUIUEOHT NCOOT b=
30BaHUA DHEPIHA BeTpa
MOJYyYaeTcA BEChMA HA3-
KUM 0 IpU caMHX Oxa-
TOOPAATHHX  YCIOBUAX
He npeenimaet 10%, 410
YCTaHOBIEHO  9KCIepIH-
MeHTAJNBHRIMUI HCCJeqo-
BaHNAMIL.

HospuuneHT wHcmoms-
30BaHNA DHOPIHU BETPAa
K3DYCENBHLIME  BeTpO-
ABUTATENAMI MOMHO HO-
BRHICHTE IIyTéM ycOBep-
UICHCTBOBAaHUA IIOBEpPX-
HOcTell M koMOUHanmeit Pmc. 49. CxeMa JBIKEHHA BETPOROTO
MONOMEHNA NX B MOTOKe NOTOKa mpm oftexanuu poropa Caso-
Berpa. OHAKO IpU KOH- Hayca.
CTPYKTUBHOM odopmie-

HUI TaKO{ BeTPAK IOIYyYaeTcH CIOMHEee KPHIBYATOTO,

2. [l Bmxenne noBepxXHOCTell BeTPOKOIECA B HAIPABICHIN
BETpA He IO3BOJAET pa3BiTh 60JbIMe 060OPOTH, TAK KAK IIO-
BEePXHOCTH He MOTYT JBUraThcA OnicTpec BeTpa.

3. Pasvepsl mcmoxb3yemoit 9acTH BO3JYUIHOIO IOTOKA
(ometaesman MOBePXHOCTSH) MailHl IO cPaBHEHUIO ¢ pa3Mepa-
M CaMOI0 KOJeca, YTO BHAYMTeJBHO yBeaMyHBaeT ero Bec,
OTHEeCEHHHIT K eUHNIE YCTaHOBIGHHOI MOIIHOCTH BETPO-
JBUTATeaA,

¥ poTopHHX BeTpOjBATaTe ei] cHeTeMH CaroHMyca (prc.39)
BETPOKOJECO TAK/KE BPALAeTCA B TOPU3OHTAJBHON MII0-
CKOCTH, 110 DPOTEeKAHWe IOTOKA Uepe3 OMeTaeMyl IOBEpX-
HOCTH IPOMCXOJUT COBEpLIEHHO HHAYe, 9eM y KapycelBHOro
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n GapabaHHOIrO BeTpAKOB, B NaHHOM caydgae BerpoKoJeco
cO31a8T MEHBUINIl NMOANOP BO3AYWHOMY NOTOKY.

ITotox Berpa, HanpasBiIAACh, KAK MOKA3aHO Ha pmc. 49,
CROJB3UT 110 BHINYKIOH MOBEPXHOCTH @ U HEiiCTBYET IOJHOI
CHUJI01 HA M30UHYTYI0 NMOBEpXHOCTH b, ormbaer eé, co3napag
AOIOTHUTEIbHYIO CHIY, BPAlaoIiyi0 poTop. Tex comporns-
JeHuif, KOTOpRe HMMeIu MecTO y KapycedbHHX BETPAKOB,
B gaHHOM cay4ae neT. IlootomMy m KooduumeHT ncmoasso-
BaHMg YHEepPTHH BeTpa BeTpAroB cncTemn CaBoHmyca mpu-
MEepHO B [Ba pa3a Bhllle, YeM y KapyceabHnx. Ilpogysramu
mojean poropa Caponmyca B aspORMHAMHYECKO#l TpyGe
onpegenéH HanGox LI KOPPUIHOHT UCTIOAb30BAHIIA BHEPIHI
metpa =18,

Rpsuipuateie BeTpomBAraTenan, xaK TO NOATBEPIUIH U
TEOpPHA ¥ NPaKTMKA, CBOOOAHH B 3HAYUTEJNBHON Mepe OT
1lepeyucaeHHBX BHIIIe HEJOCTAaTKOB KAapYyCeIbHRIX I Gapa-
0aHHLIX BETpOJBHraTeneil.

Xopomne aspoguHaMuYecKde Ka4cCTBA KPBIIBYATHIX BET-
poaBHrareseii, KOHCTPYKTUBHASA BO3MOMHOCTEL H3IOTOBIATH
ux Ha Gonpyw MomHOCTH (cBuie 1 000 &, ¢. BoxHOM arpe-
rarte), OTHOCUTEJBHO JErkMi Bec HA eqUHUNY MOUIHOCTH —
BOT OCHOBHHIE IpeUMyllecTBa BeTP O BAraTeIeli STOI0 Kaacca.
Unenno mostoMy oHE moayumam cefidac Takoe IIHpPOKOe
pacnpocrpanenue. 3asoget CCCP n gapyrux crpaH uaroras-
JNUBAOT Telepb UCKIOYATENBHO KPHIIBYATHE BETPOpBUra-
TeqH,



ITABA I'V
TEOPHSI HAEAJBHOTO BETPSIKA

Teopuio ugeadbHOTO BeTPSAKa BIepPBHE paspaforam B
1914 r. B, II. BerunErkud Ha OCHOBE TEOPHU UZCATBLHOTO
rpeSHoro BuHTa. B 5T0if paGoTe OH yCTAaHOBWJI NOHATHE KO-
5OANMEHTa UCHONB30BAHNA DHEPrBH BeTPA MAEATBLHEIM BOT-
PAKOM.

B 1920 r. npod. H. E. Kywroscrmii usmomua Teopuio
«Betpanoit Measrunm HEMK», rxe cmeaan smBog wosdu-
IOUeHTa HCIOIB30BAHNA YHEPIMU BeTpa NOEANBHHM BETpA-
woM [7].

AHanmorngdsie Teopun OeiiM paspaboTaHnu NMO3gHee TaKHe
B Hameit ctpade npod. I'. X, Cadurnuny 1 arag. I'. @. ITpo-
CKypa.

Teopua npeambHoro setpaxa npody, H. E. Hyroscroro
HOCHT HA3BaHHE KIACCHYCCKOIL TEOPHN; OHA yCTaHABINBaeT,
9T0 MAKCHMANBHHEIL KODPUIHEHT HCNOTB3OBAHUA DHepPTUN
BeTpa HMueadbHHM BeTpAroM pasen 0,593

HauGomee monHo, ¢ TOYKH 3peHUSA MPAKTHIECKOTO NpH-
MeHeHHs, TeOpUA WAeANBHOI'O BeTpAKA M3IO#eHa npof.
I'. X. CabMHUHNM, COTJIacHO KOTOPOil KODYMIUEHT HCHOMb-
B0BAHHA YHepruH BeTpa UAEATBHHM BeTpArROM paseH 0,687,

MogeanspEHM BeTpAKOM HasHBAOT BeTPO-
ROJIECO, § KOTOpOIro:

1) och BpawmeHNa mapaiiedbHa CKOPOCTH BETpA;

2) GecroHedHO GOMBIIOe YUCAO Jgomacreil OYeHb MAaoif
M PUHH;

3) HpoMibHOE CONpOTUBICHME KPHLIbEB pPAaBHO HYJIO,
1 NOPRYJIAINA BJOJIb JONACTH TOCTOSHHA;

4) moTepsHHAs CKOPOCTH BOBMYWIHOTO NOTOKA HA BETPO-
KOJece MOCTOAHHA HO BCCIT 0METAeMOH NOBePXHOCTYH BeTPAKA;

5)yraosad CKOPOCTH CTPEMUTCA K (ecKOHEYHOCTH,
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§ 16. KTACCHYECKAA TEOPHA HIEAJBHOI'O BETPAKA

ITpegcTaBuM pasHOMEDHHIT IIOTOK BeTpa, Halerawmunit
HA Upea’bHOe BeTPOKOJEcO ¢O CROPOCTHIO V' B cedeHnu A4 A’
(puc. 50). B ceuennu BB’ ma BeTporogece CKOpocTh Gyaer
V,=V—v,, a Ha HEROTOPOM PACCTOARMUI MO3aXU BETPAKA B
cedennu CC’ cwkopocts Gyner V,=V—u,.

IIpu sTOoM BpamamIeecd BeTPOROJIECO CO3JACT HOINOP,
BCJE[CTBAEe 9ero CKOPOCTh MOTOKA, IO Mepe NpUuOIIKeHnA
K BETPAKRY M HEKOTOpOe BpeMs 3a BEeTPAKOM, MAafaeT, KaK

C
B
A
V=-v
-J—-—2
Fo
] V-1g
CI
Po
11}
Py
Pac. 50. XapaxkTepHCTHEKA BO3AYIIHOre NOTOKA, NPOTEKAIOMIEro Yepes
BeTPOKKO.1€CO.

nokaszano kpusoi#f I ma puc. 50. Bmecre ¢ sTuM gaBmenne
BO3AyXa p, O Mepe NpUOIMKEeRNA K BeTPAKRY, NOBHMIIAeTCH
(vpuBag II), ® mpu IPOXOMIEHHUN gYepe3 OMeTaeMyl mo-
BEePXHOCTH OHO De3KO HmagaeT. 3a BeTPAKOM o0pasyercs He-
KOTOpOe pajspesseHue pi—p,, KOTOpoe, MO Mepe YAadeHusd
0T BeTPAKA, ACCUMTOTHYeCKH NpmOaMmKaeTcA K HYIIO, T. €.
BOCCTAHABAUBAGTCA HOpMajdbHoe gaBmeHue (wpmsasg I[11),

[loTepio cKOpPOCTH 3a HAeaILHEM BETPAKOM MOKHO yCTa-
HOBUTH NpPH NOMOUM ypaBHeHuda BepHyaau:

v v

P2 +T—p0+ 9
Tar kar p,<p,, 10 V>V,
94




Kunetngeckas »sHeprug Berpa Ieped BETPAKOM paBHA
my? m(V — v,)?
—5~» 2 33 BETPAKOM ———5———
3aTpadeHa HAa BeTpOkKOjece W, B ¢jIydae OTCYTCTBHUA
MoTepb, MOKeT OHWTH NOAyYeHA KAk NoaesHasa pafoTa:

my: m(V —u,)?

=ty -t 8

IIpeoGpasosaB npaByi0 4acTh ypaBHEHHA (a), IOIyYAM:

PV (V)] = T @V 0, v2) vy V — %),

. PasrocTs prux sHeprui

CaegoBaTeabHO!
0 -4
T, -:mvg( ——72) ()

duepruo T, BOCOPHHATYIO BETPOKOJECOM, MOACHO BHIPa-
BUTH KaK NpPOM3BeJeHUe U3 CIIH NABIeHU# BeTpa P Ha CKoO-
pocThb B IaockocTu BerpAra (V—u ), 1. e.:

T, =PV —u). ()

Jlo6oBoe paBmerume P paBHO NpPUPAMEHNIO KONUIECTBA
NBUWHEHUS] CTPYH, NPOXOfAmeill Yepe3 OMeTaeMyK MOBepX-
HOCTB, T. €.:

P =nmv,.

Iopgcrapaas sHavenue P B ypaBHeHHe (B), MOIYYUM
Ty =mv, (V—u). (r)
CpasHmBas ypasReHua (0) u (r) HaXopuMm, 94TO:

nwg(V -~ 323> =mv, (V —v,).

OTKypa:
=12
uin:
v, ==27,. (65)

Pagencro (65) mokasmBalOT, 9TO IIOTepA CKOPOCTH BO3-
RAYUWIHOr0 IOTOKA HPOMCXOJUT He TOABKO B CeYeHHU BETPO-
KOJleca, HO Tak/ke U HA HEKOTOPOM PACCTOAHUH 33 BETPAKOM,
OpHYEM MOAHAA MOTepPA CKOPOCTH B [Ba pa3a Goablle moTepu
Ha BeTpoKoJece.

Uepe3s oMeTaeMyIo MOBEPXROCTh I BETpOKOIeca MPOTEKAST
Macca BO3AyXa M, KOJM4ecTBO KOTOpoil 3a 1 cexyuny 6ymeT
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PaBHO:
m=pFV. (61)

IogcTapasas 3HadeHMe MACCH BO3XYXQ B BRIParKeHNO KUHe-
THYeCKONl SHEPTMU BeTpa Iepep BeTPOKONeCOM, MOTydm:
my:__ pFVV: _ oFV3
2 T2 T T

410 copnagaeT ¢ ypasHeHueM (62) B § 14,
B3ap oTHOUIeHWe CeRYHAHON pafoTH, BOCHPHUHATON Hje-
aNbHEIM BETPOKOIECOM:
T,=P{V —uv)

# TOIt BHePTUH BETPA, KOTOpas NpoTekalda OH depes cede-
Hue, paBHOe OMETaeMOif II0BepXHOCTH BETPAKA:

pEVS

MOy YNM AReaNbHHIT KODPUIMUERT MCHOAB30BAHUA PHOPTHM
serpa &,

_ PV —r)
=7 (66)
Fr’
2
[IpeoGpasyem 5T0 ypaBHEHHe:
PV —v)__og P V—u
AN e
2
Bripamenue szz HA3HBAIOT ROYQUIUEHTOM Harpya3Kd Ha

OMeTaeMy0 IIOMaznb, WIN KOIPUIMEHTOM T060BOro paBie-
aug, u o6osHagalor OykBoit B, T. e.:

ZP

TlogcrasnB B 31‘0 ypasHerue P=aF(V —v,)v,—p F(V—v,)20,
n 0G03HAYINB ;Tl ==¢€, N0CJe COKPALICHHIl NONYYNM:

2PV —rv) 20y AV —up)
B — IGFVZI 1 ( Vzv)“ :46(1———8). (68)

Mocrynasa Ttak ke ¢ ypasHenmem (60), pasa & moayumu:
= Fo(V —wp2ry 4V —v)iny 4V —2v) (V—1) 1,
= .

PRA R 7 VooV =
2

= le (1 —e)2. (69)
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L))
Orromenue 7 =€ Ha3HBalT KO3PHUMEHTOM TOPMO-

MeHNA.

Onpepenny 3sHageHue e, mpH KoropoM § Oymer uMets
MaKCUMAIbHYK Beanquny. J[a1a pTOro BO3bMEM IlepBYIO NMpO-
N3BOOHYIO M MpHUpaBHAeM €8 HYIIO, T. e.:

Z’ff—‘——‘% [de (1 —e)?]= Zid7,= (4e — 862+ 4e3) =0,
Hn: _
i 4 1604122 =0,
OTKya:

3e? —4e +-1==0.

Pemas 5To papencTeo, HaXOjuM, 4TO § TpUHUMAET MaK-

CUMaJlpHOE 3Ha4YeHue, KOorjga € =— §, npa 3TOM
1 1\2 16
=4 g(1—4) =5 =093

U3 ypasHernsa (66) naxogum B kosuumeHT Harpysku Ha
OMeTaeMyI0 IJIONAgb NP MAKCIMAIBHOM G
141 8
B=4{1— )3 =+ =0,888.
b1—5 )43 =75=0,888
TakuM ofpas3oM, B3 KiIacCcHMYecKOli TeOPUM MIEAJIBHOIO
BETPAKA BHTERAOT CIeAYIIle OCHOBHHE NOJOMKeHUA,
1. MakcHMAXbHEI KO(QHIHMEHT HCIOAB30BAKUA 9HEPIAN
BeTpa ujeanbHOro Berporoneca paseH §=0,593.
2. Ilorepa crOpOCTM B WJIOCKOCTH BeTPOKOJECa PaBHA
OHOIl TpeTH CKOPOCTH BeTpa:

V.

ws] i~

(%

3. Hoanaa moTepA CKOPOCTH BeTpa 33 RETPOROIECOM B
ABa pasa Goxablle HOTePU CHOPOCTI B INTOCKOCTH BeTPOKO-
Jeca:

2 1,
v, =%V,

Tarmy 06pasoy, CKOPOCThL BETPA 32 BETPOKOJIECOM B TPH
pasa MeHbUIe CKOPOCTH BeTpa Iepex BeTPOROIECOM.

4. KosduumeHT Harpysku Ha oMeTaeMyl0 HOBEpXHOCTH
BeTpoxoseca pasen B=0,888.
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v
3agaBasgch ROPPUUMEHTOM TOPMOMEHUA e::71 B Ipe-

neaax ot 0 g0 1 u mojicanTeIBasA ¢ MOMONIBI0 YpaBHeHui (66)
u (68), MOTyyuM ciIeyIOMMe 3HaYCHNA KODPULIICHTOB 3; U B:

b !
Y 9, qn 3
e= v 0,1 ! 0,2 !0.du3 0,4 . 0 0,6 0,17 0,8 0,9 Il,O
| S I
£ 10,32410,51210,593 0.57610,500 0,384 10,232 10 12810,03¢} 0
0,360)0,640 0,888‘10 960%1,000 0,960 0,840 (0 6400,360{ 0
| ) !

§ 17. TEOPUSI HIAEAILDHOTO BETPAKA
HnPOo®. I'. X. CABIITHHHA

Oraname 9TOH TEOPHH OT NPCHKHUX TEOPHIl SAKIIOUISTCH
B TOM, YTO IIPHU ONpegeNeHHu OceBOIl CUABl JaBICHHA MOTORA
HA BETPOKOIECO HMITYIbC CHI IIOACIMTHIBACTCH 10 BUXPEBOMY
COJIEHOWAY B TOM MecTe, IJle OH NPHHMAM Y€ YCTAHOBHB-
WY0CA MUAUHAPUISCKYIO JOPMY, a He B MOMEHT ero 0Opaso-
BaHIA, KAK NPAHUMAIOCh TPeAUNMI TeOPUAMH, T aKk KakK co-
JeHOMJ B LNAIMIIPHYECKOIl uacTh mmeeT MIIOMIANDL CEYCHUH
00apIIyI0, d4eM NAOmaxb, OMETaeMasg BETPOROIECOM, TO
oceBag cHJa H KOB(MIWEHT UCHOIH30OBAHUA HHEpPIMU BeTpa,
no teopnu I'. X. CaduHnHA, NOMyYo10TCH HECKOABKO GOIb-
WIAMA,

Kax crexcTsue IpuUnATHX yeJoBHil JIA OIpeAeIcHUA nje-
anpHOro BerpaAKa (§ 16) mosygaen ciegylouiee: 0ceBre CKO-
POCTH TMOCTOAHHH IO BCEMY CCYEHWMI0 CTPYH, YTO BHTCKAET
13 Baxpesoii teopum rpeduoro suHta H. E. JHywroscroro:
HUPRYIANUA MO0 TOGOMY 3aMEHYTOMY KOHTYPY BHYTPI yXO-
AAmeii cTpyM pasia HyJIo, H, ¢IeJ0BATeABHO, NOTOK Fe 3a-
BUXpEH Il TauTeHUNaJbHEe cKOpocTH paBHH nymo. upky-
JIAUUA B ILIOCKOCTH Bpamiellng BeTpAKa peBHA HYIl0, U
2CTh TOIBHO CKa4oR AaBleHua. KoHuesme moropH Tamie
paBHEl HYJIIO, TAK KAK OHI OOPATHO NPOMOPLIIOHA I BHEl YHCILY
JONACTeH M YIVIOBOH CKOpPOCTH BpPAICHHA.

Hycts pasrOMepHEI HOTOR, 00Ja3al0WHIl CKOPOCTRIO V)
HaferaeT Ha BeTpAK, Kak OHJIO nmokazaHo Ha puc. 50. Ilpo-
BeI6M Jepe3 OKPYHOCTE, ONMCHBAEMYI0 KOHIAMH JOTIAcTel,
JUHUY TOKa, obpasyomue OyTeIe00pasHYI NOBEPXHOCTH
AA’BB’CC’, xoTopyn HAa30BEM «OIpaHMYNBAKOIEl HOBEPX-
HOCTBIO»,
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[lo Mepe yjpaneHHA OT BeTPsKA, OrPAHUYUBAIOMIAA NO-

BePXHOCTh TOCTEIIeHHO MEepeXOJHT B NUWINHIPHIECKYIO IO-
sepxHOCTh, YacTe mOTOKA, 33KWINIOYEHHAF BHYTpHM OIpAHHM-
YU BaKOIieii MOBepXHOCTH, HA3BIBACTCAH padouin IIOTOKOM,
OrpaHn4nBaomasg MOBEPXHOCTH BB'CC’, nemamas mosza-
AN BeTpsika, mpegcTaBadcT co0oit MOBCPXHOCTH paapedna,
06pa30BaHHYI0 (eCKOHEYIIO TOHRIM BUXPEBEIM C10eM, COCTOA-
WM U3 psAga BAXPEBHX IIHYpOR GCCKOHEUHO MAIOil MHTeH-
CUBIOCTH, CXOIIM{HX ¢ KOHIOB JOMAacTell 1 HaBITHIX B BUJe
COIpaian ¢ GeCKOHEUHO MAJLIM INATOM HA NMOBEPXHOCTH pas-
pexa (puc. 51). Ta-
KIIM 05pason, noBepx-
HOCTB pa3gera Cyner
npefcTaRIATL  cobOIl
BHUXpEBOIl COJEHOUN.
Buxpesoit caoit coxe-
HOmga Moo  cebe
cXeMaTH4YeCKI mnpej-
CTaBUTH  COCTOSIIIM
M3 pAga  BHXPEBHIX
IIHYPOB, AMaMeTp Ko-
TOPBIX PABEH TOJLIN-
He BHXPEBOIO CJI0A.  pye, 5(. OGpasoanue BHXPeBOro Co.e-
OrpysHaA CKOPOCTH HOB/la 3& BETDOXO.ICCOM.
HapYsKIBIX 9aCTHI] TA-
KOrO BUXpA O0IM3KA K CKOPOCTIl IPUICTAIOMEro K Heuy He-
gaBuxpeHHoro c:xaosa. CROpocTH K LeHTpY BuXpsa yOelBAWOT,
n60 MBI MOMREM TMPEICTaBUTH, YTO BUXPH BpallaeTcA, KAK
TBEpOE TeJ10,

Taxoit GecKOHEYHO TOHKMIT BUXDeBOIl cioit He Tpebyer
Ha ¢BOE o0pasopalue IHEepPIrHU, TAK KAR ero jKUBAs CHJIQ
OCCKONEYHO MaJa BCJACICTBIIE OECKOHEYHO MAaJoii MACCH
CJOA, B TO BpeMA KAK MAKCHMAJIbHLIC €r0 CKOPOCTH KO-
HeYyHHI.

IIpeanmoaaras, 410 BUXPEBOIl COIEHOWJ IPH 0CTATOYHOM
YMAACHIN OT BETpAKA NPHIIMaeT UWINHIpUYeckylo Gopmy
U B TAKOM BHAC YXOIUT B §ECROHEYHOCTH, MOJYYAEM, 4TO
CTPYH KAK BHYTPH COJEHOHTA, TAR Il BHE ero HAYT Hapas-
JeNbHO M JaBIeHHA BO BCeX TOYKAX INOTOKA, JOCTATOYHN
YAadéHHUEIX OT BeTpPAKA, NOCTOSHUSL.

Hedopmanus HOTORA, MPOH3BOIUMAA UJEAJLHHM BeTpd-
ROM, 6ygeT CBOJHTBCH K HAJO/KEHHIO CKOPOCTEil, BHI3HBAE-
MHIX BUXPEBHIM COJCHOMOM HA PaBHOMEDHHI MOTOK, NpHYEM
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CKOpPOCTH, BHI3BaHH&IE COJEHOMAOM, OYAYT HANPABIGHH B
0o0paTHYI0 CTOPOHY IO OTHOWIENMI0 K CKOPOCTH HOTOKA.

[Ipupamerue KoaMdecTBA JBM;KEHUA HMIKOCTH, IPOM3BO-
JuMOe BeTPAKOM, GyXeT paBHO KOJMYECTBY [ABUKEHNA, BH-
BHIBAEMOr0 BHOBB 00pa3yeMoil NMAMHAPMIECKONl dacTbio
comelouga.

Ha puc. 52 mpupenena cxema NpoOXO0#AeHNA BO3AYIIHOTO
OTOKA 4epe3 BeTpokoiaeco, B cedennnm A—A’, GecroHeuHO
HATeKO Nepeji BETPAKOM, OTOK HMECT cxopocTh V 1 mosepx-

% B’ c’
Frc. 52. Cxema NPOXO:KACHAA BO3IYIUHOIO MOTOXA Yeped BETPOKO:Ieco.

HocTh F. B cewemmu B—B’, B mIOCKOCTH BeTpOKOdeca,
oceBasg CROPOCTh MOTOKA paBHa V—uv,, rge ©;— CKOpPOCTH,
BEI3BIBAEMAA BUXPEBHIM COJEHONIOM HA ero KOHIe, OMe-
TaeMad MOBEpXHOCTh — K.

B ceuenun C—C’, GecKOHEYIHO JATEKO 33 BETPAKOM, CHO-
pOCTh B MIJINHAPHUYECKOH 4YacTH COJEHOMAA COCTaBadgeT
V—wv,, rge v, — cKOpOCTH, BH3HBAEMAS COJEHOMIOM, B
KOCTATOYHOM yRaJeHuir or BeTpAka, CKOpOCTH MOTOKA BHE
IMIAHAPHYECKOT dacTu codenoupga Gymer ¥V, rax xax couae-
HOMJ BO BHEIIHEM NOTOKe He BHIBHBAET HHKAKIX CKOpOCTeii.

CropocTh mBUAGEHIA €AMOTr0 (eCKOHEwHO NIMHHOTO BAX-
peBoro cojgeHouga orHocareasro morora mnpod, I'. X. Ca-
OMHUH MPUHHMAET PaBHOI NOJOBHHE CKOPOCTH, BEI3BAHHOI
COJIeHOU0M BHYTPH €0, HMeHHO paBHON % Tax rar cone-
HOUJT YIOCHTCA HOTOKOM €O CKOpOcThI0 V', TO, cileoBaTenbHo,
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- = V Ug . - N
aGCOMIOTHAS ero CKOpOCTh GypeT — V -— 5, 8T0 dymer cko-

pOCTh 00pa30BaHNT BHXPEBOT'O COJEHOMAA,

Onpeneans IMpKYJAANNIO CKOPOCTH BHXPEBOIO COJEHO-
MOA HA eqUIUNY ero [IUHH, AJIA 9ero ONUImeM MPAMOYIrodb-
HHIT KOHTYp abcd Tak, 9TOOH ero cTopoHul ab n cd 6 ma-
pATIENBHE OCH CTPYH, & CTOPOKLL b¢ u da nepHeHINKyIAPHEI
K Heit (puc. 52), O6X0oxA KOATYp IO HanpaBleHHI YaCOBOI
CTPe/KH, nMeeM: LHUPKYIANWA IO CTOpOHe ab, coraacHo
ypasrennio (19), 6ymer ab (V—v;), Tak Kak CKOpOCTH
V--v, napamneasma ab, Hupwyasnua no c¢d Gymer cdV;
UMPRYAANUA 0 CTOPpORaM be i da paBHA HYMO, TAK KAk DTU
CTOPOHH IePHeHRAKRYJISPHH K cxopocraMm V m V—o,; mup-
RyJIANAA e B TOM MecTe, Ile BTH CTOPOHH IePeCceralnT BUX-
peBoii COJIEHOH;, TaK:Ke paBHA HyJl, TAaK KAK BUXPEBOI
cioli GecKOmeYHO TOHOK, & OKPYKHAA CKOPOCTH BpAallleHUA
4acTIL BHXPEBOro ca0A KoHeuHa, llmpxynanua mo scemy
KOHTYpy Oyner:

ab(V —w,) —cdV,

TaK Kax ab=cd,
TO NUPRYIAANAA M0 KOHTYpy abed paHa:
—ab -v,.

Unpryaauua Ha eguHHNY AMHHE COJEHOAAA:

= ==V, (a)

[Mogcuutaem UMOYAbC CHIN, NOTPeGHON maA 06pa30BaHUA
BUXPEBOTO COJNEHONAA, AJA 9er0 BOCHOJb3yeMcA clexylomei
teopemoit, Ummyasc cmam PAt, HeoOXopumnlit 114 0Gpaso-
BAHAA BUXPEBOI'O KOABIA, PaBeH ILIOM{AgH BUXPEBOr'0 KOMb-
na F, ymMHOKeHHO Ha HApRyaIAnuo0 cxopoctd I' BOKpyT
BUXPSA I YMHOKEHHO[I HA MJAOTHOCTH MUJKOCTH f:

P\t =FTl, (6)
BHQCL X/IMﬂyJILC CHJIHL HaﬂpaBHeH no HOpMaJIH K NJIOCKO-
CTH BHXPEBOT'O KOJBIA.

Ecau paszbuts comeHoupy Ha dAeMeHTapHEe KOIbLA ¢ TpO-
TAREHIEeM IO OCH cOJeHOHAa dz, TO HA egMHHUNY JAJIMHEL CO-

" 7
JdE€HOna NpHpercA (EBHXPQBHX KoJien.
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Umnyase cmawi AJMA 0Gpas3soBaHHsA OAHOTO BHXpPEBOTO
KOJBLA CONECHOHMIA COCTABIACT:

oF.drl, (8)

rie dI' — UAPKYIANNA CKOPOCTH OJHOLO KOMAbIA;
Fy— naomanb CeUeHHA NIIMHAPNYECKOil TacTu co-
JeHOUQ.
Tarx kar 3a ppema df JIUHA cONEHONAA Yy BEAMIUBACTCH

HA BEIUIUHY
/

K V— %‘} dt,

T0 3@ 9TOT NMPOMEKYTOK BpeMEHHN ofpasyercA UHCI0 KOUelU:
, o\ dt

— s r

( 5 )as (r)

Mnyare cnam Ha BeTpAK 3a Bpema di Gymer YucIeHHO
paBeH CyMMe HMIyIbCOB, HEOOXOQMMBIX NIA 06Pa30BAHMA
BUXPEBEIX KOJel, NOABUBIINXCA B TO 3e€ BpeMA, JTa cyMMa
Ha OCHOBAHNH ypapHeHNiT (B) U (T) COCTABUT:

Plt =g F I ( —%> a@. ()

HepemlmeM aTO ypaBHe}me B TAKOM BHJe:
ar Vs
Pdt=gF, % <V—— 7) dt, (&)

HO 3—{.—_1’—- QUPKYIANUA CHODOCTH Ha eIUHHUY [AJIWHB

colleHonga, KOTOpad, cOrAACHO YpaBHEHHIO (a), paBHa — o2,
IlosroMy, cokpamad ypaBHeHme (e) Ha d¢ M NOACTABIAA B
Hero BMecro I' ero 3HayeHHE — V,, MOJTYINM:

p:—gF.zUz( ——1:2—2>

IIpeoGpasyeM »T0 ypaBHeHHe, NpencTaBHB €ro B BHE
ABYX CJIaraeMbX:

— P[PV — ;)] v, Py . (70)

'\"’ W

BhipaieHne, crofmlee B KBaApaTHHX CKOOKAX II€pBOTO
YIeHA MpaBoOif YAcTH ypABHEHNHA, €CTh MAcCCAa BO3LYXA, Mpo-
XOHAMAA 4epe3 OMeTaeMyK IIOUIaxb B €IMHUIY BpPEeMeHH,
a Bech nepBeif wieH, 1. e. [¢F,(V—uv,]r,, ecrp npupaue-
HUe KOJMYecTBA ABW/KEHNA BTOH MACCH , KOTOPYI0 0G03HAYNM
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uepes my. Bropoil uien mo cBoeil pa3mepHOCTH €CThb TO ke
npHpalleHne KoanmdecTsa ABILKEHNA B egnHUNy Bpemenu. Oy
He MomeT OHTh Pa30uT HA ABA MIO;KUTENA TaK, YTOOH OxHO-
MY MHOMKITEN0 COOTBETCTBOBAJIA ONPEAeIEHHAA MAcCCA KHI-
KOCTH, a ApYroMy HEKOTOpAaf CKOPOCTh, OQUHAKOBAA A
BCEX YACTHUI] ITON MACCH, TAK KAK HaM ITOKA HEM3BeCTeH TOT
npomecc, B KOTOPOM NPOMCXOANT ofpasoBaHHe KOIUIECTBA

v
2
ABUKEHNA, MMEKIIIero BHIPa;KCHUC 0F,— .

HOasa ymoGcwBa JAJdBHEHIIAX paCCY/AACHMIT yMIOKUM M
pasmeaMM BTO BHpAXNieHHMe, T. €. BTOpOif 4IeH paBeHCTBA
70), HA W,:

2

2
s
PFz'TZ

— P=[F,(V —v)lug | — 2 o (700)

Apobp, ¢ToAWaA B KBaApATHHX CKOOKAX, HE MOMeET OHITbH
COKpalleHa HA »,, TAK KaK YHCINTEdb 9TOi Ap0obH mO CcBoelf
dusngeckoil CYUHOCTH MpEICTABIACT MHTErpa:

v
oFy 5 = dmvy,
Iie 3aKOH 05pasoBaHna QYHKIUN M 1 v HaM He N3BECTEH.
2

t2
FF’—2_HaP,I,IB.';ieTcﬂ NpHCcoeTUHEHHONH Maccoi
ts
¥ o003HavaeTcA depes M, 3aMETHUM, 9TO

pF, (V —uv)=m,.

Bripayrenne

Iocae gero yparuenue (70a) Moo nmepemmeaTsh Tak:
— P=(my -+ m,) v,. (71)

Cymma (m,+m,) HaswBaeTcs Yy BaAedY€HHOH Mac-
C 0 If, a CKOPOCTb ¥, HA3HBAETEA CKOPOCTHI0 BIO -
ue Hn A, Taxum obpasons, ypasHenne (71) momuo dopmy-
AUPOBATH TAK: 10 0O BOE JABIEeHUE,MPONBBO -
XuUMOe DOTOKOM HAa BeTpAK 6yxeT pasb-
HO MPOM3BEeNEeHNI yBIAGUYEHHON MaccH
Ha CKOPOCTh BIEYEeHIH, ¢ OGpPAaTHH M 3H a-
koM, (xema o0OpasopaHua NPHCOCTUHEHHONE MACCH M,
noxasana Ha puc. 53. Hacrnusl BO3IYLIHOTO IIOTOKA, JEHAB-
liMe B HAaYaJbHEIA MOMEHT B IIOCKOCTH BpAMEHUA BETPAKA
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AA 1 pacnosionseHHble BHO BIHAHUA BEeTPAKA, 33 HEKOTOPHLI
IpPOMERYTOK BpeMeHN Af MepeABNMHYTCHA HAa paccToaHie VAt
n 3alimyT nomomenune A'A’, Yacruup Bo3yxa, gemauiue B
HavaJbHEIT MOMEHT BHYTPH OMETaeMOIl INIOLA/H 1T IPeACTaB-
aAlmue HAYAT0 CTPYM, MpoIuejlleii yepe3 BETPAK, 32 Bpe-
MA A npoitayr paccroamme (V—wv,)At n 3aiimyr mozo-
menne C'C. Buxpesoil ke comeHOu B 9Ty MuHyTy Gyaer npo-

v,
CTHPATHCA OT BETPAKA [0 CCYSIIHA 66, IMOHA [ITHHY (V — 72 At.
\

Pac. 53, Ofpasosaune npacoe; anéHHON MaCCH.

Taxum obpasom, AANHA coJeHOHja, o6pasoBaBLIErocA 3a
(X P
Bpemsa At, Oyner Ha E—ZM 0oablle NANHH KOJOHHEL RUIKO-

CTH, TNpoIUefIleil yepes BerpaAk. YacThb comeHOUma cc — g6
fyner 3amoaHeHa BO3TYXOM, 33 COCAHHKM COMCHONTOM ¢ KOHI[A
66. OTa Macca BO3AYXa M OVAeT MpuUCOe AU HEHHOI
Maccoii

HeficTBuTen bHO, IPApanEHNEe KOJINYECTBA IBUKEHHA Mac-
CH 33 BpeMf Al MH MOKeM BHPA3NTH TAK:

?;
oF; 5 Atv,.
OTHeca K eMHMIE BpeMeHH, IOXYYHM:
[es ]

T/e BHpaseHne B KBaIPAaTHHX CKOGKAX ecTh Macca BO3LY-
Xa, 3aKII0YEHHAA B OTpe3e COJEHOMpA CC. 68 I v,— IpHpa-
MieHNe CKOPOCTH 3TOIl MaccH, WIU CKOPOCTH BJI€YCHUA,
Caroff #HXKOCTU ¢ KOXBIEOOpa3HHM ceYeHNeM, 3aKI0Y8H-
HBIE MeKAY IOBePXHCCTAMN OMINCCAN U @@ 48, BALITPUXO-
BaHHEI KOCHMHA JIMHIAMU M 06pasylouluii kKax OH CTeHKI
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Oymelim, ugér Ha oOpasoBaHue INPHCOCANHEHHON MACCHI,
B nmeficTBUTEIBHOCTH ABjIEHHe MPONCXORUT HE TaK MPOCTO:
COJICHOU NpHU CBOEM JBHiKeNnd OyAeT pacOagaThcA Ha OT-
AeJbHble BHXPeBHIE KOJIBLA, KOTOPHE IOCTENICHHO OGYAYT
TacHYTh, O KOIUYECTBO ABUMEHUA, BLI3BAHIIOE UMH, OymeT
COXpaHAThCA.

Hannmey Ganase sHeprnu Bo3ayXa, NIpOTeKAOIIEro 9epe3
BETPOROJIECO 32 ORHY CEeKYHAY. OHeprus, NOgBOJUMAS IO-
TOKOM, paBHa:
¥

732
E‘ .

(my - my)
OHeprus BOCHPHHATAA BETPAKOM:

PV —u)).
OHeprusg, YHOCHMAA MMOTOKOM B BNje AKWBOI CHIHL:

(my 4-my) Q’_—2_vz)- .

ITorepn, cpAsaHHbpe ¢ 06GpasoBaHmMeM INPHUCOETUHBHHOM
Macchl, MONCYMTAHHEE IO CKOPOCTH BiIedenns [52]:

&9

’l‘,
2

e

my

YpapHeHue Gamanca JHepruii Hoxydaer claegyoOmuil BAL:
mywd

(my +my) =P (V) A (g 4 mg) VS BE LT ()

[MopcraBus B ypasHenne (a) 3Hagenue P=(ny -+ my)v,
M pasneauB Ha (m - m,), HOTyYUM:
’ngvg

re N 7 — 2 P
VeV oo (V=) b - (6)
Wcenawounm us ypassedns (6) m; n m,, MOICTABUB UX 3HA-
JoHUA!
v
my=oF, (V —uvy) u my= ?Fz‘zj;

VE=2(V — o)y (V — o)+

2
pF e g

2 eFs <V—1'2+-g—2>] ’

l'z'l/'%

V2:2(V—-?‘1)’2)2+(V~—272>2+2V——;—“. (B)
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Peurad ypaBHeHpe (B) OTHOCHTEJIBHO Uy, HAJEM:

0y = 0 (72)
R

IT0 mepBasg CKOPOCTHAA 3ABHCHMOCTH, OTIANYAOMAACH OT
aHAJOTMYHOH B RIACCUIECKON Teopmm,

Hamumes ypasHeHue pacxopa, npeguoiaaras, 410 Ha
BeTpAK, cTOAmMUIT Ha OHOM MecTe, HaGeraer IIOTOK CO CKO-
pocteio V' (pmec. 50):

FV=F (V—v)=TF,(V—uy),

OTKYHA:
F__ 1
=1y
u | h
62’ V‘_ll V
Fro V—v ™ 0
Vv
IlopcraBadaa ckopna M3 ypasHeHuA (72) sHayeHne %, noxay-
4nM:
4 4 5
R =% (=93
B o T D,
p A I+ v iy
v
14 2
WM, 1O CORPAIICHMH:
r, v
P 14 T’L . (73)
CriIajuBasg Brpaskenus (a) m (6), moayamm:
F+F
Fo=211 (74)

T.e.O0MeTaeMaa MAOMAaLb €eCTbCPEeAHASA
apnmMeTHUecKAandA U3 magomageu paobo-
Jeil cTpyW Mepexg M mMmoO3ajgnm BOTp AK A,
OnpegeacHne BedM4UHLE YBICYCHHON MaceH (my - my)
HA8TCA TeopeMoil: yBIedéHHAA BeTpAKOM WIN PEIIETKOH Mac-
ca FRUJKOCTN He 3aBUCUT OT PerKIIMA BETPAKA'U IPOHULIAEMO-
CTH pelléTKYU U PaBHA 00bEMY, OMICHBAEMOMY B ITOTOKe OMe-
TAaeMoll MIOIAT RO, YMHOMOHHOMY HA NAOTHOCTL 'KUZKOCTH.
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Bocnoassyemcs ypasuennem (71), neas ero ofe gacTn Ha
vy, U 3AMEHHM M; U M, NX 3HAYCHHEM:

7721+7’12— [;’Fz(V—Q'z)]‘{‘[PFz%}:PFz(V_v2>'

HoncTaBnﬂﬂ clofa 3tlavenne ¢, U3 ypaBHeHusa (72) um F,
u3 ypashenusa (73), nouaydim:

my 4 m, = ,F, <1+ \< o >:

)(V + vy —11)
1+;71

‘1

_—_9F1< i

1

0 COKpAIEHHUN IONYYaeM:
my ~+m,=pF,V =Const, (75)

JloGoBoe maBieHme Ha BEeTPAK INOJYYaeM N3 YpaBHEHNs
{71), nomcraBnB B HETO 3HAYEHIIE M, ~+ My N3 ypapHeHus (75):

P=(m; 4+my)v,=oF Vr,. (76)
Harpyska na oMeTaeMyio IIOIAib:
BI - PV-)‘ _— PFII;U; , (77)
Fy; 5 Fio )
nin:
r__ols
B =2 7
Hogerasaaa coga v, u3 ypasuwenna (72), nomywaem:
"
4 2
B — V@ ,
14
1+ %
rae
2 -
v =
Cl1e[0BATEJBHO:
r__ ¢ -
B'=4 1 e’ (77a)

Ilpunnman B0 BHuMaHme ypasserue (77), moxyqnm xoGo-
BOe gapieHue P paBHBI\i‘

, & 4
P=y FIB =u5 F”;f’e. (78)

107



MomHocTs Ha BAXy BETPAKA, COraacHo ypasHeHHO (B § 16),
papHa:
T =PV -— vy )

Ilogcraens coxa sHageuue P u3 paseucrsa (78), noxyanm:

3
T =P, e

|l —e

t+4e’
HooQunneRT mCNOIB30BAHUA SHEPIMIl BeTpA pAaBEH:
V3 1—e
o7 Tegle
ST TTys — V3 '
Fye 5 Fip 5
110 COKpAILeHHN
l—e -
Hin
E=D"(1—e). (79a)

[Ipupasuas nHyxo neppyo npousBOgHy BHp AkeHua (79),
HOJIY 9uM:

di_df, 1—e]  ,(A—2e)(lde)—(e—e) (+1)
%‘“8@[4"14-6’]”4 A Fep =0,

OTKyHA: _
e=—1-1V2=0,4l4,

T. €. MAKCHIMYM g NOJIY4aeTCA, Kormga

e=t=0414,

a He 0,333, xax 5T0 GHIO HOMYYeHO B KIACCHIECKOI Teopuw,
Hopcrapnsaa sHaveHwe ¢ B ypasHenne (79), moxyumm:

- 1—0,414
nax = 4- 0,414 1577 = 0,687. (80)
Ilpu sroM Harpyska zHa oMeTaemyio DOBEPXHOCTh COCTAB-

JAeT.
' 0,414
Bmax - 4 m

=1,172. (81)

B rabaume 5 mpmBefieHsI [aA CPABHEHWA XApaKTepHbIE
BEJINYMHEL  HMJEANBHOTO BETPOKOZECA, INONYUIOHHHE [0
xiaaccndeckoit Teopnu H. E. JRyxoscxoro m no reopnm
I'. X. CabunnHa,
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Tabnmna b

Kood.ana-
eHT -
IToanad mo- Momggﬁg MaKcuManb-
TepPHHHAA Koa¢ mstenT BO3NYI- H-r- | nuil noag:r-
CHOPOCTE HATPYBKH HA | yorg qro- | PY3KA (IEHT HCNOAB-
BeTpa 3a OMETAEM VIO TOKA B npu [30BaHUA 8HED~
BeTPOKQJIe~ niomans B! v . Tl BeTpa
coM = max Emax
i v
| IPI By x
Knaccuue-
¢Kan Teo- ’ »
N “‘('*1;) 0,333 (0,888 0,593
vy ty
Teopma I, X, % 4 A
Cabusmna | vy—=—""1 - 0,414 11,172 0,687
(&1 5
) 4—2
14 7 14 7

Haa cpapHeHus obenx Teopnit Ha pmc. H4 HOKa3aHa 3a-

BOCUMOCTE 5 B QYyHRIUN

3

vy

T

0.7

%\

0.6

b Y

-, 4
7/

0,5

0.4

0,3
0,2

0,1

/

Y
\

)
\f v1

01 0.2 0.3 0,4 05 0.6 0.7 0,8 0.9 10V

Puc. 54. llaveHeHnme ko3fanmenta HCIHOTR30BAHUA SHEPruu BeTpa

)

1
B 3aBHCNIMOCTH OT "-V .

B sarawvuenne nppsendM OCHOBHMHE IONOMEHHMA KIACCH-
deckoit Teopunt u Teopun npod. I'. X. Cabunnua,
1. llo xnaccugeckoll Teopnm HOTEPH CKOPOCTH BETpa 3a

BeTPAKOM paBHa yABOEHIOI

noTepe  CKOPOCTH

BeTpa B
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IIIOCKOCTH BETpPAKA, T. €.
2’2:201'

ITo reopun I'. X, Caduinuua, 910 ske yMeHbIIeHIE CKOPOCTH
BETPA 32 BETPAKOM BHPAKAGTCA COOTHOINGHUEM:

2y

vy == "
43

2. OceBoe pgaBlIeHMe IO KIACCHYCCKOIt Teopmd:
P=mp,,

rae
my=F5(V—o).

Mo reopuu mpod. Cabunmna, KpoMe MACCH BO3TYXA, MpO-
TeKapulell depe3 OMETaeMyI0 NOBEPXHOCTh BeTPOKoOIeca,
OpUHNMAETes: BO BHIMAHME MAacca BO3MYXA My, 3acOCAHHAsH
BHYTp 5 BUXPEBOTO COIEHOMAA N3 OKPYMMAILEro ero noToKa.
OceBoe namaeHHEe PABIO:

P =(m;4-m,) v,
OpA OTOM yBIeyéHHad BETPHKOM Macca paBHA:
my - m,==F 5V == Const.

[lpaxTuyecku Heab3A IOCTPOUTH BETPAK C OeCKOHEUNO
OO BIINN UACJOM JONacTell, neaanniny 6eCKOHedHO GOabII0e
YHeI0 00OPOTOB I pafoTamwINuyM 63 MOTepb, KAk 3TO ORIO
CKa3al0 B ONpe;ielleHid MAeaTbIIOT0 BeTpsaKa. B gefictBuTtens-
HOCTU HAM IPUXOAUTCA IIMETh Jfe10 ¢ Ppe AT b HE M Be T -

A K O M, ROTOpHIT HMEeT KOHeYHOe wuico fomacteil (0T
1 nmo 24), memaer roHeuHoe ymcIO 0OOPOTOB It PAGOTAET ¢ HO-
TepAMU,



I\"TABA T
TEOPIISI PEATBHOTO BETPAKA
ITPO®D. I. X. CAGHHHHA

§ 18. PAGOTA J3JIEMEHTAPHBIX JIOTIACTEN BETPOKOJIECA.
IIEPBOE YPABHEHHME CBA3H

BeygennM u3 momacreif BeTpoRomeca ABYMA KOHIEHTpH-
YECKUMU OKPYAHOCTAME ¢ paguycayMy r 1 r-Hdr xoap-
IeBYI NMOBepXHOCTh dF = 2mrdr. 910 KOJIBIO HA KPHLIABAX
BHpPEKET OTpPEe3KN [IH-
HOIO dr, KOTOpEE Ha3bl-
BaKTCA 3.TIQMQHTHPHLIMH
aonmacraAME (puc. 5HY, Ye-
pes3 Bce 1T0YKHN ofeHx
OKpY:RHOCTell MpOBCAEM
aIuHHKM TOKa, ofpasylo-
nine paBe IOBEPXHOCTH
ABC, A'B'C" Gyrouieot-
pasuoil Gopusr (puc. 56).
Hungrocrn, saririouéH-
HYI0 MEKAY  BTHMH
TMOBEPXHOCTAMI,  Ha30-
BEM BIeMeHTAPHOIl KOIb-
LeBOil cTpyéit,

Cmestaen npe ano:1osre-

Hie, oOHYHO NMpHHIIMae-
MO€ B AHAMOTUIHEIX Puc. 55. BelteTenne 31eMEHTAPHHIX
TGOPI/IHX, 9To pa3HOCTI) JToacTed HA BeTpPOKo.lece.
Has;aeHnit mo obe cropo-
HEl BeTPOBOT'O KOJeca, AelicTBYWIad Ha IIOmI3Tb KOJbNA,
HNOJYYaIOUIerocA OT IepecevyeHHA O0MeTaeMON IIOCKOCThIO
SJEMEHTAPHOH CTPYil, BOCHpPUHIMAETCA BIeMEHTAPHBIMU
JI0nacTAMM.
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Ha ocHOBAHAE HTOro COCTAB/IAEM IEPBOE YpABHEHHE CBA3M:
2nrdr (py — py) =1(dY -cos B 4 dX sin f), (82)

rge: Y — nognéMuasg ¢MIIa KPHIA, HANPABIeHHAH NepHOH-

AURYIAPHO IIOTOKY,

X — cuma COUPOTHBJIEHMSA KpHIa (000BOE COUNpPOTH-
BIGHHe KpblId), HampapJeHHas IO IOTOKY.

B — yrox Memmy MIOCKOCTBIO BPALICHMA BETPOKOJdecA
1 HanpaBleHAEeM BO3AYUIHOTO MOTOKA, Haleraio-
mWero Ha KphIIo;

[ — 9nca0 JomacTeil BeTpoKomeca,

Ve

cl
Pac. 56. daemenrapHas KosjplieBasg CTPYS.

Jag onpemencHWs NApaBAeHHA CINVI, AeliCTBYIONINX HA
DIEMEHTAPHYIO JIONACTh, N306pasuM eé ceueHne Ha PHCYHKe
57, Tme OCb Z NAIPABIEHA IO OCHM BETPOKOIeCA M OChb X — &
B IJIOCKOCTM €r0 BpameHud; V — HaopaBlIeHWe CKOPOCTH
peTpa; W — HarnpaBJIeHHE CKOPOCTH OTHOCHTEIBHOTO JIOTOKA,
Haferamomero Ha YIeMeHT JIOWACTH.

Pasnomuy cuay dR, pelicTsyomylo Ha 5IeMEHTapHYIO
nomacTh, Ha [Be cuas: dX, peficTBylomylo 10 IOTORY,
n dY, HampaBaeHHYI0 HepueHanryadpHo norory. Cnaa dX
BEIBHIBaeT CONpPOTHBICHWe dIeMeHTa KphiIa; dY BhI3BIBaEeT
ORPYKHOE VCHING 2JeMeHTAa KpPHIA U Ha3HBAeTCA HOXBEM-
HOIt cumuoit,

Beaexcrsue Bpamenus BeTPOKOJECA B IMIOCKOCTH I—X
BO3IYIIHBIT IOTOK Haleraer Ha BeTPOKOIECO HE €O CKOPOCTHIO
perpa V, a ¢ OTHOCHTeABHOI cKOpocThio W, roTopad caa-
raeTcs reOMETPHYECKHM M3 CKOPOCTH BeTpa V H OKpY/KHOI
CKOPOCTH @F, TI6 ® YII0oBasg CKOPOCThL M F — pPACCTOAHHE
9JI6MOHTA JIONACTU OT OCH BpPAWEHHA BeTpPOKOIECA.
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Cropocrs mOTOKa, Haferamollero Ha 3JeMEHT TOMAcTH,
B OTHOCHTEIBHOM jBM:ReHHUH OyaeT paBHA:

W—_—_‘/V'f—{—(——mr~ul)2, (83

rac V==V —v; — cropocTb BCTPA B IIOCKOCTH BETpAKA.

dR
AN Ocb BeTpokoneca
//
. rd
gy
]
Niockocrs \\
epaulenys \
\ AN
\ Hanpasaesne L ydx /(
B A ULCHHA (P
————Gamng N
X \' T S | i X
Vo S
\ ] A
v
)
/\0
v 1
/4

Pme. 57. Tloai ckopocrell BO3XYLIHOrO HOTOKA
npu naferafiid ero Ha JEMCIT J101acCTil.

Cropocts u; mOITyuaeTcd KaK peakUus OT KpPYTALIEro
MOMEHTa, Pa2lBHBacMOTO JI0NACTAMU, JTA CKOpPOCThH MMeer
HanpaBieHHe, 00paTHOe MOMEHTY; eé BennunHa GepéTcA Kaw
cpemuas aas Bceil 30HHI, B KOTOPOIt paboTalor sonactH, B
ACiICTBUTEIBHOCTH 9TAa CKOPOCTH IEepefl BeTpOKOIeCOM paBHa
HYJII0 U HemocpeACTBEHHO 33 BETPAKOM paBla u,. Tak Kar
SaKOH M3MCHEHMA 3TOH CHOPOCTH HEHM3BECTeH, TO, Kar Hep-
BOe npudanzreHne, 68 MPUHIMAIOT PaBHoii:

iU,

9

1S

T

(84)

u]_:
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Cnaur dY u dX, coraacuo ypasaenmio (39) § 10, mosrHo
BHIpAs3uTh TAK:

dY =C,bdr & W2, (83)
AN =Chdr £ W?, (86)

rae b— mupnHA dIeMeHTa JOIACTH MO XOPHe.
Kpome Toro, Ha ocHoBaHHH ypapHeHus (76) MoeM Ha-
NUCATH:

P . -
pl—pZ:Tl:pT/ v, (87)

Honcrasaas smecrodY ,dX u p, — p, ux sHawenns s ypan-
HeHne (82), mOmydHAM:

2urdroV v, =i (bdrcy £ W2 cos g+ bdrC, & W?sin 5); (88)
nocae COKI)'(]U{QHHH HOTIy!HI‘\vI'

2nrV v, :sz’ W2 cos 8 ( L tg B) s (88a)

Q”}

AN

bV o, = ibC W cos § (1T"xw 5).
Ha ocuomanmm puc. 57 MoskHO BBecTm 00O3Hagenme

g ordu
g § = v —n “w (89)
KOTOPO@ HA3BIBAKT YHCJIOM OTHOGCHTEJ bHE X
MOJZYIeHn,
N3 ypasHenua (89) uvees:

—or—uy=—12z,(V—vy),
tIn
(—or—u)?=z

u, 3HadA, 910 V=V -—1,, ypaBHeHle (83) MOMKEeM IEpenicarhb
) 1] 1 1 ,p p
TaK:

W=V (V=) 4 (V — 2=V —vy))/ 125 (90)
3aMeHuM:
0V =1 V—u 1
$in § == = = , 91)
W vVt Vit (
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CcOs ;‘ﬂ — E‘)r—ﬁ‘;l—l — or —+/_l(1 5 u =) ( 2)
V—rpV 12 Vids]
1
te3=1, ©%)
i
C ,
ZZ—1 — 0GpaTHOe RAYCCTBO KPHLIA (V%)

Cy
M NOfCTaBIIM 01X B vpaBHeuue (88):

barV v, =(bC, (V — )2 (1 4 32) —2% (1+ kY
i ¢ Vi—{—z‘ 2

2
u

)

2
Bsonsa B oro ypasicune e=_!

u3 paseHcTBa (72), momyduiL:

i 3aMCHHB ¥y €0 3HaYeHIICM

(bC, = 8rr i : L o)
It (—ef GutnVitz

IJTO ypaBHeHHe HA3WBACTCH ypaBHCeHUMeM ¢ nA-
3 B; OHO CBA3HBAET WHNPUHY JONACTH M KODQULHEHT NMOTHE M-
HOH cnaw ¢ gedopiamnueil MOTOKa, XapaKrepl3yeMoil Be.r-
YHHOII e.

Baas cyvyy mpoekuuii CH BICMEHTA IOTACTI Ha KACA-
TEJABHYI0 K OKPYMKHOCTH, 10 KOTOPOIT OH JBHKETCH, IOy HIIM
ORpYIKHOE ycUINe, pa3BUBACMOe 3JICMEHTAP HEIMH JTOTacTAMI!

dQ =ibdr £ W2 (Cysin §—C, cos §).

IlopcraBiaa cioga aHavenme I, sin3 1m cos3 m BEOIA
C,= pC,, nomywn

dQ =ibdr & (V —r)2 (1 23y C, =t . (9))

Mopcrasiaa cioga 3HaueHue (bCy u3 ypasHenns (95)
U ¢JedaB CORpACHNA, WOJYIHM:

e “
dQ =4m GFaga—em
1 ST o8
———dry(V—e )2 V122 (1 —puz
><(3¢L+P)V1—{—z?‘ (‘( ) + ( ! )
4Q = brdrp (5 V2 Lt 97)

I+e Syt
g* 115



Moxeur OTHOCIITCIBIIO OCU BETpARA paneu:

Al — . ol — 1= By
dil =dQr= drpi+eV T (98)
Cexyngnaa paforTa DICMEHTAPHEX JomacTeli:
dT =dM o =4rnrdr 1—_? o3 tu ﬁ”u"z. (99)

Cexynanas oeprua JaleKO mepef BeTPHAKOM, 3aKTIOUEH-
Hag B MOTOKE, WIOWAAb CedeHirA KOTOPOLO ONpegedsiercH
TLIOMIA/IBI0 KOMBIA , OMETACMOL'O 3ICMEeHTaPHLIMI JOMACTAMH,
paBHa:

13
dTy=2rrdr; 5
Ilogenus cexyHmHyI0 pajory dIeMCHTAapHEIX JIonacTreil Ha

8Ty OHEPIHIO, MOAYYMM d I € MEHNTApPpHHNN KO DI u-
M e HT HCIOOJIb30BAHNA :-mepmu BeTpa:

1 —uz
durdr 0—— V3 — "tz
edar " 1+e Z b
dT 2-rdr'v~'-3 ’
wrdrs
OTKY(a:
. 4e 1 —pz,
[— . — "0z, (100
14+e zy+p t )

Yuuomnp n pasgeans supaskenne (100) a (1—e) moayumnn:

1—e 1 —ye z
__4 P ek { -- .
¢ 1+e *u‘f‘}l 1T—e

—e
Tar kar BupamkeHue A4e T IPeICTABIACT [ICAT %

#plit KOBQUIUEHT HCNOJB30BAHUA BHEPIII BETpa, TO MO-
Hi€M HalldcarThb:

1—ur, 2
=N e (101)
rie:
-z, z 109
n_z,,+;; e (LO_)

ITa3EBAIOT OTHOCUTEIBHHIM KODQIIIENTOM MNO0Je3HOI0 jeii-
CTBHSI BIGMOHTapHOTO BeTPAKA,

Ilpn Gompmom wneiae MOAYIEH MOMHO NPHOIN3HTCTBEHO
CHUTATD:

”
K9

1—e w

!
3]
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H Torja:
A (102a)

ITanoyiny, uto yuca0M MOIYIei, NI GHCTPOXORHOCTBIO
BCTPOABHTATE 1A, HA3BIBAIOT OTH JIOere Oﬂpymuoﬁ CHOPOCTH
KOHOa JomacTll K CKOpOCTH Berpa:

(UR

Yueu1o aogyacit pjeyeHToB JI0MacTeil Ha pagnyce 7 pagHo:

i=. (103)

Uneao MojyIeit AuA J0J0T0 paguyca r BeTpAKA ¢ H3BECT-
HOH GRICTPOXOJIHOCTBI0 Z MOReT OBITh BHPaMEHO Tak:

=275, (10%)

rae R — pagunyc BeTpokromeca.

§ 19. BTOPOE YPABIEHHE CBA3HA

MoxeHT OTHOCHIEBH) OCHM BerpsKa alpOoIAHAMMYECKHX
CHJ, AEliCTBYIOINX Ha dIeMEUTAPHHE JONACTH, paBeH IO
BETMYIIHE If IPOTUBOLOTORCH 110 3HAKY MOMEHTY KOJHMYCCTBA
OBIRRHAA, NOJYYaCMOTO dJIeMeHTAapHOil cTpyeéid, ysBieuéH-
HO{f BETPAMUKM KOJECOM. 31ech MPeAnogaraeTca, 9r0 B 3TOM
nponecce NPUHMMAeT y4acTHe U TPHCOSINHEHHAA Maccea,
TaKk Kag B IPOTHBIOM ciaydae redpeva leapvroasna o co-
XpaHenuu BUXpA He Onna OH BmuOmHeHa (puc. 13).

Bropoe ypasueHue cBsS3u BLIBOIHM H3 puc. 57,

i(dY sin § —dX ces 3) r=d (my -+ m;,) 2uyr.  (109)
Ho
d(m, - m,) = 2nrdryl’. (75)

Hogcrasass 3xadeniin dY 11 dX mzypasrennii (85) u (86),
a u3 ypasHenna (75) — sHatuenne d (m, - my) B ypasHe-
Hue (105), moayuu:

ibdr (C,sin § — Cc0s 8) & 120 = 2nrdr ﬁ&f_ 2u,r. (103a)

ur



JdaveHUB B DTOM ypaBHeNuu sin 3 M cos § UX 3HAYCHUAMM M3
ypasHeruii (91) u (92) u cmesaB cOKpameHusa, MMOJKYYHM:

/ 1 3
b (C, —C, ¢ 12 ==8wrVu
( Vit V1L ) a

IlopcTaBnsasa cioga p__g 3 ypasueHns (94) n W? =
=WV —v)* 14322) 3 ypl;m}{emm (90), moayunm:

itc, .11*1—% (V — )2 (14 22) =8wVu,.

uy

I3 5T0r0 paBeHcTBA HAXORUM OTHOWEHNE 7, A Vero
pasgeaiiy npasyio u JdeByio yacTi Ha 87V % n gamMeHUM OTHO-
v
HICHHE —V‘ ero 3HauCHUeM c.

4O (e (t— e ) VT 22 (106
Vv~ 8ar ( p“u) 2 )

iy ihCy
MMopcranaas u3 ypapHeHnsa (95) sHaveHMe ——¥ moayumw:

v 8xr

; Y

n_ . (1—ep( —uws) V1432

(1+¢€)( 1—02 (Su—{—}t)Vi—}—Zg
ITo corpalleHNH OOXy4HV:
wy e 1—~',s.z”
14 ’_ﬂe RN
IpeoGpasya ypasucHne (8%), HaxogmM COOTHOUIEHHE MC-
ALY 2, M 2

(ur—{—uI wr
TV —ry

(107)

—_F W
1—e+V(1—e)'

u
IlopcTaBun 3HaueHme -V‘ u3 ypasgenna (106):

_Ql

z e 1— o,
Zu:1__e+1_ez' T (108)

1—pay
Z:Z"(l“))-i—f—e'?—{f} . (109)

Pentaed 9TO ypaBHEHNE OTHOCHTENBHO Z,:

»uu Bz e e AL
L, e, T, e T et =0
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2 __ TR T . A T . Sy | |
%4 z“(i—e * 1—6‘2"'L> 1—e? p'l—e 0;

1 [ =z e
2, =5 [T:‘e—#(i r_‘;zﬂ =+
1 z e 2 e 2
V/Z[i_e—%<y+l—ﬁ>]+]%%f+ub—f (110)
Tak Rak M OOHYHO MMEET MAJYIO BeJIMYUHY, TO, NIPHHAR
u=0, ypasneuns (109) n (110) »omxHO yopocTuTh:
z=12,(1 —€) — ——; (109a)

T (l—e)’

e i — S
ey ey
2= =i —9 (

i 2(1—e)

I+

110a)

Vparsrenusa (95), (103) n (110) mossonanT cgeaars mos-
HHIf a0pOguHaMUYecKHul pacuéT BeTPOKOICCa MJA 3aJaHHBIX
oR uV, artawne dopvu npodnas Kpuaa. Ipa sTom noas-
3YIOTCS  pUarpammoil Cy u C,, NOCTPOEHHOIl JJIA TAHHOTO
npodu:ia.

3anasasch e B upesacaax 0,28 xo 0,35 u manGoaee BrIog-
HEIM YIJIOM 4TAaKW, IO 1arpaie Cy un C, A JanHOro npo-
$uaa maxopaT: p= 7

’

loacrasuas suauenus z, ¢ u p B ypasnenue (110), na-
XOAT YIICIO0 OTHOCHTEIBHHX MOnyaeii z,. [lasgee, moawaysch
ypasHeHnem (95), HaxogAT cyMMAapHYIO WIHNPHHY Jomacreii
ib:

__ 8ar e 1

th = . e
Cy (e (l—ep? (310+P)L(1+;3

(111)

II, HakoHeI[, OUpeAead0T Yrod 3AKIMHEHUs JOHacTH 9
Ha pajuyce 7:
g=—arc-.ctgz,—a. (112)

C, Haxogar no guarpayye C, 00 &, TOCTPOEHHON HA OCHOBa-
HUII JKCHEepPUMEHTAJbHHX JAHHHEX.

§ 20. MOMEHT H MOHIHOCTDL BCET'0 BETPARKA

MowmeHT Bcero BeTpsAKa NOJYYUM, TPOMHTETPHPOBAB ypas-
Henne (98) B mpepeaax ot r, 10 R, rpe r,— paccromnne ot
Ocd BeTpAKa 10 Hadaja domactu u R — paccTosgHue or ocu
BeTPAKA 70 KOHUA JIOMACTH:
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R R
[ _ \ J 5 .2 2 L —pz, 2
M= \ dM ___.\/41; pr VT e, (1Y)

'y Ta

JTOT MOMENT OGHYHO BHPAKAOT B OTBICYEHHHX BEIUYH-
nax n oGosnavawr depes M c¢ weproii Beepxy. IIpu orom

2
IpaByio o JCBYI0 4acTH pasencTsa (113) jenar na TrRsEg-

r

" BBOJAT 0003MayeHne r—, Ha3KRBAaCMO€ OTHOCHUTEIb-

R s
HHM paguycoM:
M R 1
T M (g e A—pnags 1
1-.1?391%2 v e Gutk (e
To

Vpasaerne (114) sapiadercd OCHOBHEIM JJS BHYOCJICHUA
XapaKTepUCTUKN MOMeHTOB, VM MOHO IOXB30BAaTHCA IpII
NepeMOHHEIX B3HAYeHMAX € BIOIb 7, CCIil IPEANOJOKUTH.
49T0 DIeMeHTapHHe CTpPYM He BANAIOT ApPYF Ia jgpyra, €ro
NMpaKTHYeCKH RONYCTUMO INPH IIABHHX M3MCHEHHAX €,

Jasg BeTpAKa ¢ MOCTOAHHEIM € IO PagUycy MBI MOREM Bhi-
HecTH e 3a 3HaK MHTerpaJa:

=l
=

A — € W3y ey o
M =8y | = e, (115)

s

JTOT MHTErpal MOKNO PelIdTh, eCIH IpeleSpeds Lpyue-
HH6M CTpyH, KOTOpOe Y OHICTPOXOMHHX BETPAKOB E3HAYH-
TEJIBHO,

CiegoBaTeaBHO, MH MOKEM NPHHATH U; =0 U OTHOCHTCTL-
HOe Y’cI0 Mopyiaeil z, u3 ypasHeHnsa (89) aoikeM BLIpa3HTh
TaK:

:(\)l—+—u1,_\_ wr or 0z (116)

WY T oy (= T—e”

JJIA KOHIa JIOImacTH HMeeM:
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Paspennus ypasuenue (116) na (117), moaygaum:

r Sy
d dzy
F= (119)

Cnenas psag npeobpasosanmii ypasrenus (115) m npe-

U

~,
HeOperasg ManbKIMH BeaHInHamn g2 u Pl MOAYHUAM:
U

=t (=) -2 (54 A

Mopcrasaan snavenue z, us ypasuenna (116), moxyqaum:

[ 9 ( {__Te 1_L6\
i be 1—el, nl_9,12 R RZ)]_ ;
M=, 1% (1“Tzz‘> S\G g — /a2

MoutiocTs, passnBaemMas BeTpaKoOM, paBHa Mo, a Tak Kak
n3 ypasuenns (114) momenr pasen:

M=TmRe?”, (1141)

TO MOIIHOCTDH, Pa3BUBAaeMyl0 BETPAKOM, MOMKHO HamnmcaTh
TAK:
— oy
T=Mo=MnR?; = o: (122

; wR ZV
Noncrapus crofa L Z=— 7 BMECTO =%,  mOTyqHM:

—_ 173
T =MnR% = Z. (122a)
BamenuB M ero swayenues n3 ypasienna (121), noxyauu:
2\ / y T
1 rs (Z R
—_— 2 Wl
7= 41—{—(3[1 ) — 2\ Z,
I ‘1;0\ }
—_— IS (123)

Pa3,’18JIHB MOIIHOCTh BeTpAKA ifa CEKYHAHYIO ODHCPTHIO
NOoTOKRA, NHOJIYYUM I(O:)’I)IIIIHGHT IrOWIE30BaAdUA  DHEPTHH
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BeTpa:

_ I 1_2‘)\
__2F<§.%_7£E___Tﬁﬁ]. (124)

Tark HKak:
4 1’_‘9__5 ~ ~
-W‘é——-i I s=37%
TO:
9
ra (z ”}r'z“‘ 1‘"}er>
. 0 , xR
=1 — 2\ 5—/ - (125)

[Ipu BLiBoJE DTOrO ypapHeHHA He ORI NPUHATHL BO BHU-
MaHWe NOTepH, NPOMCXOAAIMMe BCAEACTRUE 00pa30BaAHAA
BUXDejl, cXOAALWINX ¢ KOHUOB JONACTCI, & TaKKe NPUHATO
KpyuyeHue yxojgwmeil cTpyd paBHBIM HY.10, YTO JOIYCTHMO
y ORICTPOXOJQHHEIX BeTpPAKOB,

Cae1oBaTeIbHO, KOBPUIMEHT UCIOJb30BAHNSA DHEPIUH BC-
Tpa, moacuMTaHHeli 1o Qopmyae (124), GymeT 3mauuTEABHO
BHIINC BO3MORHOI'O K NoayteHuio Bupakrtare. O nmonpaerax
Ha norepu 6yaeT ckaszaHo paasnre (§ 21).

§ 21. HOTEPU BETPAHBIX ABATATEIEN

ITorepn BeTpAHHX ZEUTATeIell PasuedAwTCs Ha YeTHPO
rpynnst [35),

1. Komessle noTepy, NpoMlCXOAAMMe 33 CYET 0Opa3osa-
HUA BHXpeif, cXOAsfIIUX ¢ KOHIOB JIOMACTel. 9T 1noTepHu
onpepeadlTcA HAa OCHORAHUNY TEOPHH HMHIYKTHBHOIO CONPO-
ruBaeHud. YacTe ®THX nOTeps OIA yuTeHA NPH BHIBOjAE
HMIeaTBHOro KODQHUIMeHTA HCII0AB30BAHUA BHEPIMH BeTpa &
HeYUYTEHHAsA 4acTh KOHIeBEX NOTephb BEparkaeTcA HopMyaoii

(136):
- — T
T~ Y ) ! . (126)
2

i 1T=e (1+e)iZ _]/1+< 7
ef1-¢
(1 2))J

!




2. llpodnasHbie noTepu, KOTOPHE BHIBLIBAIOTCH TPEHHEM
C¢TpYIl BO3AYXa O NMOBCPXHOCTh KPHIIA H 3aBUCAT TOABKO OT
npoduasa gonacreit,

MomwHocTs, noraomaemMas TPOoQHIbHAIM CONPOTHABICHICM
DaeMCHTAPHHX JONAcTeH AMMHO dr, Ha pajiuyce I BETPAKA
papHa:

AT, = iCpbdrs 2 W, (127)

rae () — KOIPUUMEHT NPOPHABHOIO CONPOTUBICHNA, KROTO-
pHlil 1A Kpuaa GecKOHeYHOro pasmaxa pasen O, T. e.:

C,=¢C
Tax raxr (ﬁ:p, wm C,=pC, 10 Cp=uC,.
Cy

x*

Hoactapasan swavenue Cy, pasnoe pC, u W= (V—e )y 1+4+2 2
B ypasueruc (127), moayumw:

dT,=ibCudr § (V — ;) (1422 VT2

Mo craBases sHaycHHR L'bCU n3 ypasHenuda (95) u gemaem
npeo(pa30BaHliA DTOTO YPAaBHCHUA:

e

dT, =4 — 1+ o) (i 7e)'1><
K= PP U2 Vg2l
(Fu 1) 1 1‘{_
4rrdre —{—z
=G =ep oV —v)° ;=
opcrapaae:
v,
r:;(vj ’
dr :de,
W
2y = 1 ;e ’

n orpackBaeM B 3HaMeHaTele §, KaK MaJyl0 BeludmHy,

IO CPABHEHUIO C Z,
+
V3 (1 —e) (1“"’) M,

1—e

v | & e
d]p:{nmz Z(Tt{_—e)(—{—_—_-e)—

Vs e(l—e)2 22
dTp= 4’y S0 +§) " [1 1 (1:;)2] dz.
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Hiurerpupys B npegetax or 0 no Z poaydmm:

VP e(l—ep

A s”[l* S| 4

ITpopunsupie morepn raMm, rje y:ke KOHYMIACH JOMACTH,
CYHI2CTBYHOT B BUJe CONPOTHUBICHHMA MaxXa, KAKOBOC, TAKHM
00pa3doyM, yuuteBacTcA Hpudausarenxsno. B peayawsrate nim-
TErpAPOBAHMAA MOAyYaeM NPOPUIBHEIE IOTepPH BCeTO BOT-

pAKA:
Ve he(l —e)2 |2

Ty ml 5 =y o 20 [Z+3 {-Tep ]’

T,

)

41

AN
(5]

)

v

rje p,':(/%v €CTh CpeAHdAA BeJAWYHHA MO0 BCeif J0uacTil.
¥

Tax rag 0= . V1 :

4K KAk e % U g =z » T0, NOJCTABIAA 3HaUeC-

HHA DTUX BhIpasKeHIHI B JaHHOe ypaBHEHHC M pasgelans cro
9 3
E] TrHZr;I%E,.. HOJIYYAM  OROHYATeIBbHYI (OopMyav mpo-

QHIBHEX TIOTEpH B 0e3pa3MepHOM 3HAYerl:

To Tt —ow |10 2ol (128)

3. ITorepu Ha KpyvUeHHE CTPYM 3a BETPAKOM PaBHBI :KUBOI
CHJIe TAHUTCHNMANBHBIX CKOpOcTell yxopduel crpyn. Bemn-
UMHY 9THX UOTEPH MMOJNy4YAM, IPOUHTEIPHPOBAB FKUBYIO CHIY
OT TAHTeHEHANBHEIX CKOPOCTEH BCEX pAEMEHTApHLIX CTpyii
B npededaax or ry ao [, a mMeHno:

R

- o ,
T, =\ @ardrgV) 5. (129

To

3aMCHUM B JaHHOM BHIDAKCHUH L, €TO 3iaycluev, KOTOPOE
pasi 2u,.
Taw wax Ha ocHOoBaHNI ypanneHmit (106) n (102)
y e l—pz, e f —upz,

Vi Gidw T Te] (1%__&\;_“

~w
~u/
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OV UHM:

— e 1—e s
= 1+ e W
CJCIOBATCIBHO!
Wo=— 20, > ,a!.._——eTV
g —— =t = k”l-{—e [y
OTRY 14!
| 2
”z - 95 : :ZT“
N
V R 5
w=a, e (130)
Ilopcrapnas sHaveHme u, B vpaeuemnue (129), momyunwm:
r
. yal? a2
Py =\ mrdroV¥s - 2 -

Boitiocss HOCTOAHHEIE 34 3HAK nurerpasa MU 3aMEHHB 1)
HCROTOPBIM €I'0 3HAUCHIIeM 71y, CPEHHHUM IUIA BCEI'O pajuyca
¥, TIOJVUHM:

ys &y 2Ra’ 1s e R
_ope, VP, ST fdr - Refrl . ittt
Ty ==mRory - g \p =l oy I

ry

Hoaemup o0e yacTl DTOrO PABEHCTBA Hd MOLIHOCTH MJI€2d b-
HOIO BETPAKA:

2 5V3 -

T . —nR2u_"

i D

HOJYy4uM OTBICYEHUYO BeINYHHY NOTep b Ha KPYYCHHE cTpYH
33 BETPHKOM:

2’2‘3 mE, (131)

4. TloTepu, nponcxoAmue BCAEICTEEE HETIOIHOIO HCIOM b~
30BaHUA Beeil OMETAeMOIll MIOUIaN, yYHTHIBAIOTCA OTHOUIE-

HIICM:
ro\ 2
(%)

[Toaesuyio MOUIHOCTH, Pa3BIBACMYK) BETPAKOM, IOAYUHM,
BLIYTA BCC TIOTEPH M3 MOMHOCTH WeaNbIOT0 BeTPAKA:

., / s
r=1,l1 - R) T Ty —T

T

m*
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Pazzeans ma T, noayumw:

1_1_r3_TJ_T1’_Tﬂ
T TR T,TT, T
OTKyAA:
B s :
r=r1,(t— ) ~T,—T,-T, (132)

Pasteans nmpaByio u JeByI0 yacTH 3TOr0 YpPAaBHEHHA Ha
1744
BBIpAsReHUE - SHEPIUH BeTpa nRzg? , ToaydmM  KOupi-

MenT NCnoJgb30BANA SHePTUN BETpa PeEadbHOro BeTpHLla:
9

ras _ — —
E__~ —_k_O . . R
H_,i(l w) —T,—T,—T,,. (133)
Tar rar, corhaacuo ypaswennio (101), &=¢§y, Haxo-
MM, YTO OTHOCHTeJNBHBIT KON HUHEHT MOJe3HOr0 AelicTBIA
T, BeTPAKA pAaBeH:
T

r,—71,~-T

1=l— 1,1,

m*

§ 22, ABPOTUHAMUYECKUH PACYET BETPORO.IECA

Koncrpywrrusnasg cxeya 4-T0MaCTHOrO BeTpOKOIEcA jlaHa
1na puc. b8, Jnsa pacuéra nodmHbl ObITH 33JaHH:

1) somxocts N B J0DI. ciTax, KOTOPYIO HEOHXOHHMO
HOJIVYHATE OT BeTPO;IBHIATEIA;

2) ckopocTh BeTpa V', npu KOTOPOIl BETPOABHUIATEN L [O.I-
JKCH PA3BUBATh DTV MOLIHOCTH;

3) uucT0 MOAyeit uad OLICTPOXOZHOCTh Z BETpAKA NpH
MaRcUMaIbiOM KOAPUUIICHTEe UCN0Tb30BAHUA BHEPIIH BETpa
JAHHOTO THIIA BETPsIKA;

4) ROPUIMEHT HCTOIB30BAHUA DHEPTUN BeTpa &,

Pacuér nauuxamot ¢ ompejeleHNa gHAMETPa BETPOKOICCA
D, vicxona U3 ypapHeHHA MOUIHOCTY BeTPOABHIATEMA B JOUL.
CAAAY, KOTOPYIO MOIy4YMM, paszgesdus VpapHeHme (62) 1a
75 1 yMHOMKHB Ha KO3)UUNEHT HCNOAB30BAHMA DHEPTIH BOT-
pa 3, T. e.

b

e

o

‘I/?‘

N=t

, (1-5)

T

(BN

n—0125 Rr. cor.? . o )
e p—=0,125 i MaccOBas TLIOTHOCTH BO3

AVXa TpUHAMAETCH HpH Temmeparype t==15° C u axasie-
Hun atyocepur By=760 mu pr. cT.
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Mogcrasnaa suauwenne §—=—0,12>5 B ypasnenue (135),
TMOJYYMM MOIIHOCTE BETPOABHIATENf, BHPAKEHHYI B 3a-
BHCHMOCTH OT OMETaeMOlf MOBEPXHOCTH BeTpOKOTeca MO0
cueTeMbr gas yeaosnit t=15° u By=760 mm pT. cT.

N=tE 0BTV 0000833 V3L (136)

fonacts

F-oMeTaeman
MOBEPXHOCTH

Puc. 38. Cxema perponoieca.

Tan kar 1A KPHLTHYATOrO BETPAKA OMETA€MAaf NOBEPXHOCTH
F (pume. 58) pasua:

-N2 _
F="2-0,785 12,

TO MOsKeM BHIpA3HUTB MOIMHOCTD RPBLIBYATOIO BeTpAKA B
3aBHCUMOCTH OT ero guaverpa D.

& =0,000833-0,785 D*1'3:=0,000654 D?V3} u. ¢. (137)
i

Dy

N-=PT
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MomHocTs BeTpOABHUTaTeNA B KUAOBATTAX HANMIIETCH TAK:
N =0,000481 D?V3: kar. (138)

JduameTp BeTpokro:eca 3aTaHHON MOLIHOCTH B JIOMIal-
HEX CHIaX 6y11~eT paeell:

1530V .
]/0 00063A T — 1/ per - (19)

s gpyroit TemuepaTypsl ¢ n gapaeHns B MOmHOCT b HAj0
OMPCIeANTH NpH COOTBETCTEYIOLICH MAccOBOIl MIOTHOCTH £,
KOTOpasg omnpegeaserca Qoparyaaoii (3).

Buocss 9Ty nonpasky B ypapHeHme MOIHOCTH, IOTYHIM:

N o NB@B415) _ NB2ss
=AY B, 2151 T 160 @73 1),
# COOTBETCTBEHHO RMAMETp BETPOKOJeca Oymer paBeH:
/1530 N V760 "73—{—! )
V33 B280

D= V (1<9a)
Cropoctb BeTpa vV, mpn KOTOPOIf BETPOKOIECO XOMKHO Pas-
BiIBATH 3aJaHHY AJA pacqua MOU.UIOCTB O0BLIYHO IpHHIL-
MaloT pasHoii or 8 1o 14 M/cex. (eMm. T ]X)
Uueao moxyneit Z aubo 3agaércs, InbO onpegeaseTcH,
ecJH 3afalnl 0G0pOTHl # BETpOKOJIeca:

oR  =nR
2= =g
OTCHNA:
30ZV
n-— " i (1 40)

Hanee, Ha OCHOBAHNI KOHCTPYKTIBHHEIX COOGParKEHMit 1f
ONKTHBIX JAHHBIX IPOJ(YBOK, BHIOHPAIOT TOMIIUHY npodnast
aonactn, Ha woHue momactm Gepyr mpodusns rommuHoi
2=0,1 b g0 0,15 b, rae b — mupuna xonacra. K Bryake 1o:1-
uMEa Opodnasg ¢ ypeanunBaeTcs, MOCTHIAA y BETPAKOB
¢ 1I0BOPOTHBEIMII JIONACTAMHA OKOIO ocn Maxa or 0,2 b po
0,35 b.

Jasa pellenns ypapHeHwmil, ompegeasdomux $opmy do-
nacTeii, 4MCIO HX M KOIQHMIUEHT MCIOMB3OBAHUA BHepIUH
BETpa, 3aalOTCA HECKOJBKHMH 3HAYCHHAMH KOBQUIUEHTA
TOpMOKeHHA e, HanphMep, e = 0,3; 0,35; 0,40, u onpepe-
JAI0T UZeadbHHIT KODPULMEHT UCIOAb30BAHMS BHEPIHH BC-
1—e

Tpa §=4e iTe dareM ¢ momoumblo ypasneHnii (126),
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(128), (131) u (133) ompegeralT & 1 CTPOAT KPUBYIO 3ABH-
cuMocT & OT € M BHIOMPAIOT €, COOTBETCTBYIOIEe &, ..
Mocae »Toro eTpoAT pacdérHylo Tabruuy 6, rae B BepXHeit
gacta TabaMyel NpUBeJEeHRl OCHOBHBIE (OPMyJH pacyéTa.

0O 1 2 3 4 5 o 1 8 9 10

Nop-| B€p= [HHX-
gun.| xu. |ned 7 i
0 [ 57 |57 / /% 7 7
1 [11,5 [ 7,0 //// % %
3 (23,0 ] 0,2 o
3 11881 00 1Cy pcupasaeno na kocuany notoka |
4 14,0 { 0,2 14 0,14
1381 L2 4 yras aTTaKm
6 j13,0] 2,0 0.13
7 12,0} 3,0 ’
8 10,534 |lo 0,12
9 8,5 | 4,3
10 | 55 |55 . ol
%ffa 0T xopAbl /, 9
10 Cy{ 0,10
/ 0,09
\ 0.8 ) 0,08
\ // / 0,07
0.6 0,06

0,05

\16’4 / 0,04

/ 0,0

3

/ / ’

/ 0.2, 4 0,02
/ N A

0,01

) 0,0
8° 69 4° 90 - 27 4% O §7 10°12° 147 16° 187 20°¢g
Pnc. 59. KpaBue p1a onpegereunia €, H ¢ B 3RBACAMOCTH OT .

B rpade 1 npnsejeisl pagRycH CeUCIIIIl JONACTH B OTHOCH-
r

TeABHHX BeaMquHax -5 | Hakpag ropusoHraasHas cTpoka

Tabaumel ¢ gUPpaMu cOOTBETCTBYET TAHHOMY CEYEHUIO 0-

- r
NacTH Ha paguyce 7 =z .

9 m. oM. Darren 129



Pacaér wmojeam Berpak;

R 0,30 %,=0,656
i==he
‘ .
.. V2 Tl 3=0,646 (1—=9,4—0,113—0,073—1,034)
‘:"‘L \,{/} ~T,=Ty— m} =0,476
F (1*8
S / Uy Q" -
" 1 Ty l/i‘r "1 0—3
TJ*I—P T+e) iz 0,3 ' —
L T = 10,3 (140, 5) 43,0
1 |
- 7 l;————jz 1 _ 1 . P
L 2RI =T
" ‘2’) ] ‘ [ﬂi~(7,-5)
= 1—e z "1-9,3 3.5 .
4 |, ——m . . D) 1 . — r
Tyl [ z +3(1—~e)] 30’(;'—[ 3.5 +3(1—u,3)] 007
_ .12 R G2
. L spE R 0,646-0, 1 5 ae
<L 2 1 o o 2,31g Fz’»—o,()o’f
b r e
i= | AT X - R {TFe (1o
z 1 == = =
o= ZLR Xl:1+l/1~{— l; ] 7 (zyt+n) V1+22,
2] s | 4 EREEEERE 5 P oe o
|
r /‘ »y e o ;
{ ’ i i
B 21—+ ]/ 1+~' Zy l~/ cHE ey (1—e)2 ) 1424 W,
| a, |
5
1 13,5‘ 1,3 2,026 |5,46]25,08,5,48]  0,61% 5,55 10,508
0,823 1,3 2,042 |4.401200104.42] 0,614 4,52 |0)618
0,62,4) 1,3 2072 |3.35115,08|3.37| 0,614 3,50 0,788
0,414 1,3 2160 12.33[10,0612.35] 0,614 2,53 [1,046
0,2‘0,71 1,3 2,540 |1,37] 5,0211,39| 0,614 1,70 |1.304




=4

D=0,36;, Z=3,5;

Tadipnab

e=0,35 3,=0,674 e=0.40 £=9,687
£=0,674 (1—0,04—0,135—9,079—0,026) = | =637 (1—0,04—0,085—
=0,478 —,158--0,036) =0,467
[ o/ o (1035
035 | 2V ”’( 3.5 ) B
0,35 (14+0,35)4:3,5
AHaJIOTWYHO HAXOAEM
T,=0,158
1 I/
— _ 1 0,135
/ 4-3,5
} ”[ 1:(1—0,175)] J
] 1—0,35 3,5 AHAJIOTHUUO BAXOIHM
’ LA 3 A
2:0 02[ 5,5 T 3020, 35)] 9,07 T =0,085
0,6 4.0,9% 1 . Auamoriiuo HaXomuM
—rggy - 2,318 5y =0,036 T 036
_RI70,]
b. Cy t
R[il?Cy] p==arc ctg s, —a
iC,
1 12| 3 | o | os | 6 Y
| ]
c, i Ne mpogaan b a [|3=arectgs,| ¢=3—a
0,654 0,016 |[1upepcwms sanm-| 0,035 [ 0°30/ 10°23’ 995357
ca TOJLEHA
0,696 0,016 1/5 0,04010°54’ 12°487 11°54"
0,788 0,017 1/5 0,045} 2°06° 16°39/ 14733’
0,942 0,025 1/5 0,050 3°557 23°20 19°257
1,066 0,047 1/5 0,055 6°03" 36°087 e
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B nepnoit cTpOKe BBEpXY MOMEMIEHH YaCTHHE HOPMYJH,
FIO KOTOPHIM BEAETCH PpAcyYer.

B nepspix rpadax 2—5 BuuMcaAsA0OT 2, ¢ HOMOMBIO Pop-
myaer (110a); ecan srenaTenpua GospHIaA TOYHOCTE, TO HAA0
MOnB30BaTseA ypasHenuem (110). B rpagax 6—10 wmogcyn-

2 'h Y "
THBAOT BEpamenne tb-f ¢ nmomomsio gopmyan (95).

B rpadax 11—14 Ha ocHOBAaHNN OCTPOCHHOI ANA ZAHHOTO
npamMepa gaarpammsl suavennit C, u y B $ynxnnn a (puc. 59)
BHOCAT 3HaveHnss C,, uu b. B rpapax 15—17 sanocar a
U BHYNCIAOT YrOX 38KINHCHNA JONAcTA @==B—a.

ITocae Toro Kax BHOpaH NpOYuAs, ¢ MOMOUIBIO AMATPAMMEL
(puc. 59), ycTaHaBAUBAIOT YTOJ ATAKH, COOTBOTCTBYIOMMIA
HauMeHbIUIEMY ), ¥ HaXOpAT Cy.

3agaBadch YACJIOM JIONACTeH I, HAXOAAT WIHPHHY JONa-
cta b,

[[I;C y]

b=—5

R: (141)
4

Halipss 3gavenme b, BLIGACIAIOT OKOHYATEJBHOE B3HAYE-
mme C,;:

[C,y1
C,=—5"~ R (142)

ITo pmarpamme (puc. 59) maxopsaT 1 m @, COOTBETCTBYIO-
nme 3nadenmio Cy, B 3aHOCAT BX B rpadu 11, 12 n 15 raban-
nm 6.

Tague ke MORCYETH NpONEJWBAIOTCA ARAA COYCHUS IO-
pnacta r==0,2. B aTom ceyenmm B IeJAX NMPOYHOCTH Maxa

npusaMaT Gosee rTomcrwii mpopmas ¢ 4 =or 0,3  mo

0,35, W B s1oM caywae C, pmupanT Takwe GoasuAM,
TAK KAK B NPOTHBHOM ¢Jyd9ae HIUPHNA JOHACTH IOJYYHT
upesmepHO Goabiume pasvepnl. llupuna monactu y pryaxu
Gepétcsa paBHOIL:

by,=1,3 no 2,05, (143)

Onpenenns WUpHHY JONACTH HA KOHLE M YV BTVJIKI, Ha-
XORAT WIAPUHY JONACTH Aidf MOGOT0 cedeHUss, NpHHAMAsA eé
dopMy B BUfe TpaneUuH:
bn,'z - bx

1

b= b, + (k—1), (144)
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rge: N — YHCJI0 Ce9eHM JOMacTH,
k — MOpPAJKOBHIL 1IOMEp CEYEHHsA, CIUTAA OT KOHIA JIO-
HacTi.
Omnpepenns b, naxomar C, ¢ noMomeo ypaslieHus (142),
a saTeM p u a no rpaduxy (puc. 59) u, marounen, ¢. Ecam
B pesyanTare KOHCTPYKTUBHOI MpOpaGOTKH OKaikeTcH
TONMMHA JOMACTH HeJOCTATOYHON, T. €. MaX KpHIa He IO-
MemaeTcA B KOHType npouid, TO, YBeIM4UBAA TOJIUHY,
HeoOXOAUMO MpOBECTN pacuyéT BHOBL, HayuHaa ¢ 11-it rpa-
4prr tabannu 6.
B oroit Taaune npuecaéH AJNA OpUMepa PacuéT MOmeIn
4-ponactHoro perpoxoseca D=0,36 M 1 ¢ uncxoM mopymei
Z=3.

§ 23. PACUET XAPARTEPHCTHERN BETPOKOJIECA

XapakTepucTAROM BeTPAKA HA3HBAIOT 3aBHCHMOCTH OTHO-

CHTEABHOTO MOMEIITa BeTporogeca M 1 KODPUIMeHTa BCIION b-
30BAHYUA DHEPTUN BeTpa § OT 4Mcia MOxYJeif Z, JTH Xapak-
TePUCTUKYN HCOOXOQMMEI 1A BHABACHNA OCHOBHEIX TapaMer-
pos Betporoacca. bomee uoppobuo o nux ckasano B § 26,
27 u 29; 3mech e MPHBOJUM METOJ HOACYETA TEOPETUISCKOM
XapakTepUCTUKHE BeTpOKoOJeca.

XapaKTepUCTHKI BBIYACIAANT RIS KAKAOrO CEYeHUs JIO-
MacTu OTAEABHO, NpHMep NpNBOUTCA B Tabamue 7, rae B
FOPUBOHTATBHAX CTPOKAX BHIYHCIAAKTCA XapaKTepUCTHEH
Kauaoro cedenns jomnacta. B rpade 1 semucadm pagaycu
ceyennit, B rpafie 2 — yrin 3aKAUHEHUsA JONacTd, B rpade
3 — cyMmaplias UIMpUHA JOIACTell B OTBIGYSHHOM BULE, B
rpade & — yrae aTakW, KAK HE3ABMCHMHE aprymefr. Ilis
ynpo0cTBa BHYUCIHGHMIT 33MAOTCA BHAYCHUAMH YITIOB, BHI-
PamCHHHIX B IeJHX rpagycax. DopMysasl, ¢ DOMOWBIO KO-
TOPHIX MpOU3BOJNTCH PAcUBT, MPUBENEHB! B 2TOH ke Tabiu-
e B COOTBETCTBYWUMX rpadax, BoCpXY.

YroOwl MOJTYYUTH MOJNHYI0 XAapaKTCpHCTHKY, HAL0 B3ATH
YTALL 2, Ha4uHAsg OT yria, NpH KOTOpoM €, BeCbMAa MAJO
WIM paBHO HYI0, 1 10 a—=90—7y. OnHaKo 1e Becerna MMeOT-
ca guarpaywvel C, M 1 ACIBITAHUA Npouell JiA BeeX yraos
ATAKHW; B HTOM CJIy4Yae OrpPAHMYHMBAIOTCH MOCTPOSHUEM YacTH
XApaKTEepUCTUKN, JOXOJf IO YIIOB ATaku, COOTBETCTBYIO-
wux C,~=maz. ITa 4acTh XAPAKTEPHCTUKY (yACT KAK pa3
paboueil e€ 4acTrio, KOTOpafA ABIAETCA HAUGOIee HHTEpEC-
HOIf,
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XapaETepuCTHES BCTPARQ

¢ = (Zl"‘T—.u') }ﬂ1 i—i’f:
(LLe)(l—e)? b4 é.;,—'
ib
1 34 ] -;\‘75 4 noloe
! — _
R N
L LRl Yy, EE
L9 ~ 3
— 5% 6,219,211 [0,10940,150 9,2'63 0,2 -s.» 03:)
4] T2 19 000 0250 796 8% 0279
L — 2| 92/6:17(0.029]0,440] - 25 10482 0,292
t 0,670 ' 21132 4.2 [0.0te| 0780 <70 4728 10401 [0,270
6 [17.23.23 10,037 1,040 239 0,243 (0,288
8 19,2 287 l0.058] 0110 304 |0.262 {0,201
— 6° $,117,0310,2020 0,056 (17.33/7.00 0,107 0,096
— 4101|581 [00580.250 5.0 10,296 8,3;{]
— 21211467 10,024} 0440 477 |0, 54
0,814,10,74y 1 5115711346 [0.016] 0 750| 27+20 360 |0.359 {0251
6 | 2011]2.73 10,027} 1080 291 10,315 (0,230
8 | 22,11 2,4710/058f 1110 2,66 |0.275 | 0,209
' 6° 12,3 4,59 10,262} 0,036 4,68 10,068 |0,00"
— 4 143]3/92]0,058}0.250 g04 8§é§ 0172
. — 21163]542(0.020| 0’240 56 ,
0,618,5 0,814 11751 99’3157 10/016] 0,750] 18:6% 288 10,329 0,237
6 2431 221 0,037] 1,060 2,42 0,311 |0,227
10 128,3 1,85 10,089 1120 9412141 0,246 | 0,161
— 6°17,23,2310,292[ 0,036 3,38 10,059 {0,036
— 41921987 [0.05%] 0250 304 0,197 10,160
w2320 89) |— 21202 258 poz¢| 0adol |, 40 2,77 (0281 [0,212
0,423, 210,89 1 519571 212 [notel0.780| b 235 | 0,347 10,265
6 129°211.7910,037| 1.060 2,05 10352 0.2
10 {33,2/1,53 10.08¢} 1120 183 0,295 (07219
(1= 6°27,911,89 0.29200,056 2,44 (0,046 {0,045
— 41299] 17410058 0250 201 {0150 | 0436
0,235 0 so) |— 2319 1,61 0029 0n0] o 1,90 {0,252 |0,189
U R ] + 235,9/1,3810,016]0.780] 4011,70 10,329 0236
6 1 39.911.20 10.037] 1.060 31156 0360 | 0,252
(1 10]43)9]1.04(0,089 1’120 V4% 0,323 | 0,234




Talbaana 7
D=0,26; i=4, Z=3

A= 8 e B
e Syrn =z, (1-¢) — _L'T Z:T
e L Lo
T
|- 2 ) | . o
ot ] 7o 19 | %) ! 2| 22
, ' !
i !
L Lte | o v
Sr2 e L—pzy 13,41 Wi i _ i-re 3 Z
i :“, T
i 2
542 [ —0,004 | 9,32 1 ~0,0006 |6,970] 0,021 {6,950] 6,95
4,09 0,540 | 7,97 | 0,118% 5,700, 0,028 |5,670| 5,67
go00d | 442 0,821 16,20} 0,2400 }4,360; 0,037 |4,320} 4,32
, 4,701 0,932 | 4,42 | 0,3590 |3,110] 0,050 |[3,0601 3.06
5,40 | 0,880 [3,28| 0,398 [2,500! 0,057 [2,4401} 2,44
98 | 0,833 2,931 0,3810 2290 0,058 |2,230} 2;23
11,44 | —1,050 | 7,33 |—0.0640 {6,370 0,012 [6,360] 7,9
5.55 | 0.674 | 5.67 | 0,1100 |4.380 0,032 43501 543
5 1od | 495 | 0.865 | 4,70 | 0,1910 13,485 0,043 3440 4,30
' 498 | 0.945 | 3048 | 0,2800 |2.390| 0.038 [2,530] 4,30
5,34 | 0,829 | 2,77 | 0,3110 {2,100 0,089 |2,030] 2,54
5,70 | 0,857 | 2,531 0,3000 {1,954] 0,070 |1,884] 2.35
16,60 | —0,340 | 4,88 | 0,0121 |4,300 0,013 |4,200] 7,15
6.81 | 0,773 | 3.97 | 0,0823 {3.240| 0.037 [3,200] 5,33
5 83 5631 0,901 | 3.44 | 0.1340 [2.685] 1.052 |[2,633] 4,38
- 5.20 | 0,957 | 272 0,1940 | 2,064 0,07t [1,993] 3,92
540 | 0,98 | 2.25| 0,2170 | 1,708] 0,084 {1,622 2,70
623 | 0,835 | 1,94 0,199 [1.500] 0,086 [1,4t4| 2,36
18,9 0,057 | 3.53 | 0,0011 3,030 0.016 |3,030] 7,57
725 0.833 12°95] 0,0503 |2.415] 0,048 2,367{ 5,92
1,983 |3.70] 0,925 {261 0.0795 2,030 0,068 |1,962[ 4,90
’ 5000 0,956 {214 ] 0.1140 [1,605( 0,092 [1.513( 3,78
504 0,93 | 1,83 0.1300 {1,347, 0,111 11,2361 3,09
557 | 0,864 | 1,62 ] 0,1230 [1,195] 0,117 [1,078] 2,69
2350 [ 0,448 | 2,19 0,0028 {1,800 0,023 [1,777]8.88
836 | 0.809 | 1.80 | 0.0192 |1 ,504| 0,089 |1,435] 7,18
0.32) | 6,30 0,953 | 1,64 0,0295]1,305| 0,099 |1,205] 6,03
' 5.23 | 0.978 (1,40 | 0,0426 {1,054 0.138 {0,916 4,58
496 0.956 |1.23 | 0,0501 {0.895] 0.168 [0.727{ 3.63
5.28 | 0,907 | 1,13 | 0,0487 | 0,796| 0,182 {0,614} 3,07
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Tlepenie Tpu rpadsl cOfepraT MCXOAMe TAHHbBIE, XapaK-
tepuayrouue fopmy serpaxa. B rpadax 4—8 noacauTH-
BAIOTCH YIAB ATAKH Q, YIJIW TPUTCKAHAA CTPYH o-}-a,
YICJI0 OTHOCHTEIBHEX MOXymeii u Beaaynis Cy A 1, KOTO-
pHle HAXOAAT HO KPABHM, MOCTPOCHHHM JJIA RAHHOIO Xpo-

e
Punais. B rpadax 9—13 BuluncamoT BupameHud (EBNE=E
n3-Qopmyant (95) U ONpPEAeNAIOT BEJMIMHHI €. AT0 memaioT
rpagudecKn IO KpUBOIT, BHpaKaomeir QyHKIIOUATIBHYIO

e
uen b 710 MOSK TPOUThH

BABUCHAMOCTS (i oy OT €, KOTOPYIO MOSRHO IIOCTP

AM

JnemenrTapuple xapakTe-
0,35 DRCTHKH MOMEH10B
T=0, BeTpaka i=4;Z=3
0,30 A N\EN0
0,25 }

| RN
0,10 AN R
0,60 o \t‘*ﬁ 2

Prc. 60. XapakTePHCTHIA OTBJIPUCHULIX MOMEHTOB
KQ/KOr0 Ce4CHHH KpPhlIa.

1o HeGoaboMy 4ncay Touck. B rpadax 14—18 suapeasior
VAenbHbIH MOMEHT B OTBIEYEHHON (opMe ¢ MOMOMLIO ypas-
HeHMA: 1

Fv LA Sl TN R /
AT =8¢, -y, (145)

B nocaenuux 4eTeipéx rpadgax 19—23 mogcYATHBAOT 9H-
cJI0 MOfyJielt, OTHECEIHHX K KOHLY J0macTH.
Ilo manupM pacuéra CTPOAT XAPAKTEPUCTHKM OTBIEIEH-
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HEIX MOMCHTOB KaRgOTo cedeHus (puc. 60); 3mecrs ma ocm
aGenuec OTIHOKEeHBl 4mMciaa moxyseit n3 rpadm 22 (raba. 7),
a [0 OCH OpRUHAT — OTBJCYEHHEIC MOMEHTH [JIf KaMKporo
aaemeHTa Jomactu n3 rpader 18,

Ilocse 310T0 CTPOAT FUArpaMMy pacOpeneaeHnss MOMEHTOR
BJLOJI b JIOMACTN, AJIA KAKOBOII tican Ha puc. 60 npoBogAT opau-
HaTy RAA JAHHOTO 4YUCJAA MOAyJeil, mepeceyeHue KOTOPOIL
C KPUBLIMUA JAaCT BeAMYMHLE MOMEHTOB A BeeX cedenuit. Ile-
PEHOCA 9TU BeAUYUHE

Ha rpaduk (pnc.‘ 61), am Pacnpegetenne Momenta ronac-
TOJYTAI0T BEIUUMHBL () 4o on BeTpaKa i=4;Z=3 7=3
MOMEHTOB BHOJAL JO- !
na}c{m. ‘ 0,30
ajKaaA  KpHBai 4
(pmc. 61) COOTBET- o / /*2-4
CTBYeT OLpejeséHHO-
My 9uCIAy MOpyaed Z. ., )
Taxum ofpasonm, rpa- 4
0,1695] 7 5
¢uxr (pmc. 61) open- 0,15 //// // 3
CTaBJIAET pEeUIeHNe HH- DAV A AT
TeTpana  ypaBHEHUA ¢ o y/ T
(115). 77 070856} 7 -
Z=6
[lromans, orpanu- 0.05 r ;/—Oouﬁ
geHgasa ocuw abcmuce st
W KpUBOIl MOMCHTOB,
6yner pasua nurerpa- 000 = 0,005 7=7
0 62 04 06 087 10
ay, B3ATOMY B Ipeje-

aax or r=0,210 r == Puc. 51. HaveucHne oTRIEUEHIIHIX MOMEH -
—1,0=R. Ecaut 3ame-  T0B BJOIb NOUACTA B 3uBHCHMOCTI 0T Z.
HHUTH JAAHHYIO 1LJ0-

ajaL paBHOBESJIHKAM MNPAMOVIOJIBLHUKOM, OCHOBaHUE KOTO-

poro Gynper pasuo r—1, To BLIcOTa ero, B3ATAsA B MacIOTaGe
opauHat, OyneT Bepamarh BeAUYHHY MOMEHTA.

OrraaapiBasg 1Mo OCH OpJUHAT BHICOTHL OPAMOYTOJBHAKOR,
B3ATHX Ha puc. 61, a o ocm abcumee — YncAA MOpyIeit,
MOTYy4MM adPONUHAMUYECKYI0 XapRKTEpUCTHKY BCEro BeT-
pAKA, MOKA3aHIYyoL Ha puc. 62,

XapaxTepUCTITKA MOMEHTA HA pic. 62 mOCTpOeHA HA OCHO-
saHuUN ypasHeHns (11D), xkOoTopoe He y4UTHIBAET KOHIEBRIX
noteps. Bripamas 5Tu morepnm uepes MOMEHTH IIOTEpb, MEI
MOMEM UX OTHATEH W3 TEOPETUYCCKOIO MOMEHTa M HCIpa-
BUTHL XAapaKTepHCTHRY.

Paspenus momnocts T'; KOHUEBBIX MOTEPh HA YIIOBYIO
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CHOPOCTH, NOJYYIIM MOMCHT ROHIICBHIX MOTepPB:

M=, (146)
Tar war

T'—-TTB J f~':"T

-

TO
73
—_ =R? ? E-T i
J[j:?j——_m — .
M| XapakTepuCTHKH MOEHFOB LeTpAka 1
0.18 : i=4;2=3
6 I} Teopernueckas 6es
0,106 - \‘\ F34CT2 HOHDEBHX
0,14 4 le‘*\\\\\[k noreps
|
0.12H0 6 ——4 ;
I

0.10} 0,5-+—~ M ‘i\\

S
0,08] Oyd—bi 2"
P -

A0 1T
0,06 4'013 T i T
4 dkcnepumen a.ura;;x
0,04} 0,2
0,02 0,1
.0.00 z
0 1 2 3 4 9 8

Puc. 62, PaculTnan &3poamdasuyeckans Xapaxre-
PHCTHRA BCEIO BeTPOROICCA.

2
Paspeann »sroT Moment na Bmpasnenue nR3; -,
MOJIYYHM er0 B OTBICUEHHOM BIIE:
p T v ¢,
‘,]T___M_/*_T_/‘K._ﬁ g 147
= =g =Ti3 (147)
~R3; 5

[logcrapaad cioga 3HageHIle T u3 ypasHeHmsa (126) n
& mz ypasueuus (79), noaydi:

o [V ()

(1+ (Tt e iz

MJ-
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— _ . (148)

Ilo;1cueT Mj MOMEHTA KOHIEBHEIX MOTepP® ITOTO BETPAKA Cjle-
gad B tadauue 8. OTRIA(MBAT B MacTade MOMEHTa KOHie-
BRIX TMOTEPh BHO3 OT KpHeoil [, mocrpoenmnoir Hapune, 62,
noayumM KpuByw JI XapawTepin THEKIL MOMEHTOB, KROTOpasn
VYUTLIBAOT KOHIEREIE I[OTCPH 1 ABIACTCA, TAKMAM 006pazc,
CHORUATEALHOIT XapanTePICTURO MOMCHTOB.

Tab6axoma 8
IojfcuéT MOMEHETNB KOHEEBKIX MOTeps {\ pasHende 148)

o2 )8 | 4 '

-1

B

L i

l _2 '——_7 — — !
?l/“'(‘_’p\l T A g
/

I

{ LA N an ——— sV Thaga 4 T

{ AED) l/ 1(1*_2*) /| | |
i

0,426 30,068&0,0:87

250,23 0,684 0,248 .

30,26 0,545 0,222 0.323 10,072 10,0231
40,285 0,397 0. 16% 0,231 (0,063 10,0145
b (0,28 0.315 0,134 0,181 10,049 10,0089
6 10,27 0,265 0,112 0,153 |0,036310,0059
7 [0.26 0,228 0,008 ( 0,430 10,0302]0. 0040

Vunomad 3Hagenna MoMentor M Ha cOOTBeTCTBYIOUL e Be-
JEYMHBL YuCes MORyJdell Z, HOJIYYIM KOB(UIHeHTbl MCHOdb-
30BaNUA dHePraM BeTpa 5= M Z. Itn Ro>PuLNEHTH, § VY IR
HAHECeHB! HA JTOT e Ipadur, RaixyT XapaKTepHCTHRY MCI-
HOCTI1 BETPAIKA, NMOKA38HHYIO MYHKTUPHOM Kpupecil (puc. 62).

§ 24. IPODILIN «ICIIEPO» I ITOCTPOEHHE RBX

[Ipoduas xpoura urpaer pamnelilyio poas B HOdydeynn
BBICOROI odderTuBHOCTIE BeTpOKOIeca, (ymecTByer MHOro-
WICIEHHBIT pAN NPOdiTeil KPHIILEB, IPAMEOHACMEIX B IIPAK-
THRe;Cpell HUX BAHMIMAIOT JOTBIIOE MECTO HPOYPIAN «Demepon.
Jror npoduas Gt paspaboran B LATH num, B. B. Ko-
pocreaeBplM, KOTOPBII 1 A&JI MY VCIOBHOC Ha3BaHIIe «Jcne-
po». Cepus nTiax npodmmaeil OLITA MCIBITAHA B a3 OJIMHAMII-
yeckoit Tpybe LIAI'M npu cropocrax sosmyminoro morowa
0K0.:10 30 M/cer. ¥Yrinl aTtar!n OpHHIMATHCH OT Q& =—14
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no a==90°. Pasmep my:em 750150 mm. IlosayueHHLIe pe-
3YJIBTATH MICPECUNUTAHBl HA GecKOHeYHblk Pa3Max M IPELCTAB-
JIeHH B BHfie rpaduKoB, moKa3aBHLX HA puc, 63, 64.

Ha puc. 63 nalotea BeamuHst C, B dyurinn q =—14°
no a=10°, a ma puc. 64 — gaa yraos a=10° go a=—=90°.
1o ocu aBeumce OTmoMMeHHl TOMUMHHL Npoduas B JOIHX

XOpAbI, a 1o OcH Opiu-
C—S/B-Ol\ mar - KODPULMEe HTH
=9, =~ nojn#MIOi CUJIBI KPALIA

Cl/:'—};ﬁ. K
N Y 5, Y% Rampaa rox-
O/s=0,2 Z
cTas KpuUBasg COOTBeT-
CTBYeT OMNpeAeIeHHOMY
yray araku a JTaHHOIf
cepnu. Yrasi o obo3ua-
5/*,:0,3 YCHH HA KOHIAX COOT-
BeTCTBYIOIMX KPHUBHIX.
Bomee romkme kpusbe,
nepeceraouine TOJICTHE,
TPeHCTARIAT KPHABHO
npu p=Const, T. c. KaK-
HAaA KPUBAS COOTBET-
CTBYET [AHHOMY [ CePUH.
3madeHuss M TOCTABICHH TOCPOXMHC KpuBLHIX. HKpmsue

Puc. 65. Ilpopnns «Icnepor Torwm-

Hoit %—.:0,1, 0,2 1 0,3.

~ . )
C, W p MOCTPOSHH JUIA TOMMUHE npodnieit or - = 0,1 no
0,5.

Opumep [. Haitru €, m 1 maa npoduns «Jenepo» Toaum-
unoit 0,21 wpm yrae artakm g=——1°,

Pemenne., Ilo ocm aGeumecec HBaxosum TOuKY
: . "
?:0,21, uaém 0T Ile¢ MO BEPTUMKAJM 10 TlepecedeHHd ¢
TOJICTOIt KpMBOiT, 0603HaveH O —1° U OTCuuTH BaGM TIO Je-
BOii LIKaJe BeJMIMHY Op/uHATH; OHa 6yner pasna C,—=0,827.

Bennunny p HaxojUM, MHTEpHONUPYHA IAIIA3 PaccTOs-

o

HHe TOYRH ?:0,21‘; C,=0,827) or Gammaiiuiux TOH-
rux wpussrx p=0,01 u p=0,015. Hcromywo pu moxydaem
pasuoit p=0,012.

IIpa moxe3oBaHumM rpadmmoM 64 clepyCT MMCTH B BHUAY,
a10 06AaCTh, 3aKM04EHIIasd Mex1y KpuBLIMu a=—=10 n ¢==28,
paér graveHna C, ¥ L BechbMa HETOYUIO, TAaK KAaK dTa 06macThb
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COOTBETCTBYET YIiaM ATaKH, MPH KOTOPHX HACTYHAeT CPhIB
CTPYit B 00pa3yoTcd BHXPIH,
- ]

Ha pme. 65 naun nmpoduan «Jemepoy TOMMIIHOK0 5 ¢ 0,1
0,2 1 0,3, a na puc. 60 npusezeHst 1va rpaduka, ¢ HOMOILbIO
KOTOPHIX MOYKHO HOCTPOUTH ONpodirib «Jcnepoy aodoil 1oa-

vi :

8 289

| RN

0d 0,5 0,6 o0, 0,8 090,975 «x

010,05 0,1
=0,0125 0,025
Puc. 67. Iloctpoeume npofiig ¢Jcnepos.

0.2

vianet. o ocn aGenumee oTno/eRM TOAMMMEA POPIIA, BH-
paneilbie B JOJNAX XOpAM 1ad abcymceen npodusis, ofosHa-
YenHoit Ha KOHUaX Kampoii kpusoil. Jeswil rpajuk —a gaér
opamHATEL TONOBKM mpodnas masa aGeunce or O go 0,3;
npaselii rpadur —6 a8t OPAMIIATH XBOCTHRA I a0CHICC OT
0.4 no 1,0. locrpoeune nmpodura gexaroT caeayomum odpa-
3oM (puc. 67). CTposAT ocH KOOPAUHAT M OTKIAAJLEAIOT IO
ocu adcumCe BEIMYRNE A0CHIICe, TOMYYalomuecH Iy M epe-
MHMKeHAA JAANHN XOPAB NpOPHIA NPOCKTUPYEMOT'0 RPHIAS
Ha YucJO, CTOANlee IO KOHIaM KpHBOi (puc. 66).
Upzmep 2. Haiitu opanuatsr mpoduias mpoerTApyeMoii

=0,3

annacta ¢ xopaoil pasmoii 1 000 am ¢ Toamuuolo

o] o

nas abenmee 0,2,

Pemenne Wmem peamunHn OopanHAT 1Mo KpHBLIY,
Ha KoHnax KoTopuix croAr wicna 0,2, Tawkux xKpuemx Ha
seBol quarpamue (puc. 66) aBe: BepXHAA, OPANHATA KOTOPOIT
RO€T BeJINYUHY ODAMHATH CIUHKN mpodusid, pasHyio 0,289,
1 HIDRIAA, OpAMHEAaTa KoTopoii ==(,0272,1aéT BesuunBy opau-
HATL! HIVIRHCH YacTH Ip o uiaa. ¥V MHORAH MOy Ye HHEI® KOOPAN-
HATH HA JJIMHY XOp/H, TOJYUNM JUIA abcIEce MpOeKTHpye-
moro mpoduas z==0,2-1 000=200 my wuw paxg opnuHaT
y==0,289-1 000=289 mux u y,=0,0272-1 000=27,2 mm.

HonoOusm 06pasoM ONMpeAsiIAIOT OCTaIbHble KOOPAWHATEL
¥ [0 HUM CTPOAT TOYKI, KOTOPHIE CONNHAIOT IIPH WOMOIH
Jlexana NA3BHON KPHBOIl M TOKYyYalOT NpOPUIb KPLLIA,



ITABA VI

DKCIIEPHMENTAJLHBIE XAPARTEPHCTHLH
BETPOBHIATEIEN

§ 25, METO1 MOJIYUYEHMS dRTTTEPHMEHTAILHBIX
XAPARTEPHCTUR

OKCIMePUMEHTANBHEIE XaPAKTEPHUCTIIKY  BOTPO;(BUTATE.TCIE
MOJYYAIOT ANG0 B A0pOMHaMHYecKOil Tpyle, rae coslaéren
MCRYCCTBEIHET BOJPY LT TOTOK, TTHU0 B IIPUPOAHBIX YeI0~
BUAX B BeTPCCRIOBOIT mabopaTopun ¢ HamHelt, 0GopyROBIH-
HOi1 CTenuaspHLIMII IPHOUPANMH,

Ha puc. 68 mprpeaena cxena aspojiHaMudeckoit tpyGal
amamerpom B 1,6 M B oxmoit u3 madoparopuit CCCP.

OcHoBHBIMI TIPUJOpaMH AIA NMCIMTALAA MOjelell BeTpo-
AHUraTenel B aspoguHAMUYeCKONl TpySe cay#iar:

1) muspomanomerp cunprosoii ¢ tpy6roit I[ATH ;e
U3MEPeHUA CKODOCTHOTO HAmopa BO34AYIIHOTO IIOTOKA B
TpyGe;

2) casomnucen ¢ xpoHorpadoM LIA 3anucu 05OpOTOB MO (il
BeTPOKOJICCA;

3) GapomeTp RIA onpefexeHNA aTMoc(epHOTO paBIeHNd;

4) TepvoMeTp IJIA ONIpeJeJeHHA TeMIepaTyphl B MOMEHT
OHLITOB,

JKCIePUMEHTANbHEE XApaKTePUCTUKHE BETPOABHMTATCIEN
NMOJIYYalT 10 HHEPUUOHHOMY MCTOAY ABDOAMHAMRYCCKOTO
Hucruryra B Kyunno, 9101 Me10;1 OcCHOBaH Ha 3aKOHE HHe P HM
Bpamapmuxcsa Macce. Urodu cooduure BpaulalomeMycd Bo-
KDPYT cBOeii OcH Teay H3BecTHOE YIVIOBOe YCKOpeHHe, Heo(Xo-
AUMO pmeficTBHe HA DTO TENO BPAULAIOIICI0 MOMCHTA, BEIUYUHA
KOTOpOr0 papHA MOMEHTY HMHEpLUH TeJa, B JARHHOM ciaydae
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BETPOBOI'0 KOJeca, OTHOCHTCABHO oclt ero ppameRud, yMHO-
AeHHOMY HA YIJI0OBOe YCKOpeHmne, T. e.:

dw
M=I T (149)
rge: M — BpaaOUWni MOMCHT;
I — moveHT HHepIMM BpallaOLIErOcA Teaa;
dw
g — YDIOBOC yCKOpeHne.

Takav oGpa3sosM, 3Had YyII0BOe ycKOpPeHNe B KaxkibIill naH-
HEiT MOMCHT BpeMeHH U MOMEHT HHEpIHUW MOjejM BPaulalo-
merocsd BETPOKOJECA, MBI MOYREM OIPeNeldTh KpyTAmuMii
momerT M —=M,., MojCHM, BLI3BAHHLI BHEIIHUIMH CHIIAMHU,
T, €. BO3AYIIHHIM NOTOKOM B Aa3pOIHHAMHMYecKOll TpyGe.

OnpepneanB 1A Kama0ro MOMeHTa BpeMeHH 3HadeHWe YI-
JOBOIl CKOPOCTH ), HAXONAT 9YHUCIO MOJyIeit Z:%g y
KOTOpOe COOTBETCTBYET IOJNYYSHHOMY KPYTAILEMY MOMEHTY
BeTpAKA Mg.p, 3aTeM crTpoAT XapakrrepucTur¥ M qp—f(Z)
n &=f(Z). Cxema nCHEITAHHA BETPOKOJIECA B ABPORUHA-
Mmueckoif TpyGe mpejcraBieHa Ha puc. 69,

Mogexs BeTpAka I oMemalT B adpORNHAMBIECKYI0 TPpyOy
2, rge BeHTRIATOPOM 3 c031a6TcA BO3XyMIHLIT moTox, Ha Bany
MOJeIN HMEEeTCA DIeKTPUUCCKUN ROHTAKT 9, ROTOPHI 3a-
MHKaeTcs OJMH pa3 B TCYeHHe OXHOro 0GOpOTa Bala € KOH-
TAKTOM LeIN DICKTPOMAarHuTa 4, IpUBOJAWEro B peiicTeie
nepo 10 xponorpada 6. Bapaban xponorpaga mpueoaurcs
BO Bpame}me oT CI)IHXPOHHOI‘O QHQKTPOMOTOP'{HKH 7 qepea
TpagcMnccnio 8. JloA 3amHcH IOKa3aHuWii NMOJNB3YIOTCA 3a-
KOITYEHIION Ha KepOCMHOBOIL JaMIle GyMaroif, HABEPHYTON Ha
6apadGan xponorpada 6. 3annce nveeT BHJI 0EIBIX YEPTOUCK
Ha yépHoM (one. Bapadan ;10/7KeH MMETDH MOCTOANHOE YACIO
060poTOB.

CropocTh BO3IYUIHOTO MOTOKA, CO3NABAEMOrO BeHTHJIA-
TopoM, pomsuna Omre 10—12 m/cex. Kax toxsko B TpyGe
YCTaHOBHUTCA PaBHOMEDHBI IOTOK, Pe3R0 OTTATMBAIOT YIIOp,
YIOep:KuBaomuif MOJeIb BeTPAKA B HOTIOIBUKHOM COCTOSAHNN.
flon peiicTeuem BO3IYIIHOTO TIOTOKA BETPAK Tporaercd ¢
MecTa m pa3feraercd ¢ yCKOpeHUeM; mocie HeKOTOPOro Mmpo-
MEMYTKA BpEeMeHHU OH JOCTHTHET MARCHMAIBHLHIX 0GOPOTOB,
HasplBaeMux cugxpounsimn, [Ipm ycraHOBHBmIEeMcA mnoToke
YMCx0 0HOPOTOB AamblIe He M3MeHAeTcd,

B momenr pasGera serpsara gsa mepa 10 n 11 npoussouAr
Ha 3aromuémHofi Gymare xpoHorpada uwépTourm: mepo 10

10 E. M. ®arcen 145
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HenaaeT OTMETKH [TOCIe Kam/0ro 050poTa BAJIa MOMEIM BETPSH-
K4, Apyroe mepo 11 genaeT OTMETKH BpeMeHU depes RAIKIYIO
CeKyHIy. 9TO Iepo cBA3aHO ¢ YaCOBHM MeXaHM3MOM CJe-
mytoniuM o6pa3oM: MAaATHUK 12 4acoB, NPOX0xA HAWHH3IIee
[oJIOsKeHNe, KacaeTcd CBOMM OCTpMEM KameJbku pryTn 1.3
M yepe3 KOHTAKT 3aMBIKAeT IeNb BIeKTPOMATHATA §, IPUBO-
pAmero B jeiicTene cexyRiHoe mepo 11.

OnHOBpeMeHHO ¢ DTHM C IIOMOW[BI0 MHKpOMamomerpa 15,
npucoeguaéHHoro K Tpyoke 16, nmemamwTr 3aMepH CROpOCT-
HOT'O HAmopa BOJRYIIHOrO MOTOKA B TpyOe, 4roGH 3aTem
onpemeautrs ckopocts. HKaperka ¢ mnepeamm 10 m 1/

Bpema a A
t=1
3—-——— cek —————-1/‘4 5a)

0 Al A2

CunxpoHHue

Ang 4
33 Anyg 060pOTOR Oboporul 060poTH
Wan W &V an W W

SR sy VNSNS 4 \ S/ —/
1 2 3

— o —
331 B60poi "

Puc. 70. Cxema sanucnm 000poToB H BpeMeHH,

mepemelnaercd HapasieabHO ocu Gapabama xpororpada
BurToM I7. IlpuGopu mosyyaloT 5iaeRTPOTOK OT AKKYMYJIA-
TOpHoil Garapen I4,

OneiT 0cTAaHABJIMBAIOT IIOCIC TOrO, KAK BETPOKOIIeco Nepeii-
D8T Ha CHHXpOHHBIE 000pOTH, HA 4TO TpedyeTcA He (ojaee
15 cexyusz.

Ilocae ommra cuimalor 6ymary ¢ xpouorpada m morpy-
AT e6 B PAcTBOD MIeJLIaKa, KOTODPHII, BAICHXAfA, 3aKper-
JAAeT KOHOTH HA OyMare W IpejoXpaHAeT 3ammAch OT CTHPA-
Husa, Cxeva sanmcu mowxasana Ha puc. 70.

0GpadoTra pe3yanTaToB ONBITA. Ha Gymare, cHATOit ¢ Xpo-
Horpada, HaXOIAT, 4ycpe3 CKOJIBKO CeKYH[ ty, OT 1agaja Bpa-
DIeHUA BeTpAK MOCTUT CUHXPOHHHYX oboporoB. CeRyHAul
Ha cxeMe ofosHaveHH nqudpamu: 0, 1,2, 3, 4,5 u 1. 1. BBED-
Xy. Cumxpondsle 0GOpPOTH XapaKTepU3ylOTcA pPaBHHMA

ATHHAMH OTPE3KOBAN BaMUCH MeMJAY IBYMA CMEMHBIMH
10* 147



orMeTramMm 0boporoB. Ha cxeMe 9Tu orMerrnm oGo3HaAYeHHs
nuppama 0, 1, 2, 3 BuH3y.

Viamepnp gamasr OTpe3KOB KaskI0# CeKyH/Ibl 32 BpeMs pas3-
Gera, HAXOMAT CPENHIOI WINRY [, HagepHYeHHYIO MepoM 3a
OAHY CEeKyHIY.

p |
@,
re t, — GUCITO CCKYH)L, B TeYeHHe KOTOPWX BOTPAK pasde-
raicd,

JAaa ompepeseHds yraosoil ckopocTw pasfera MoAenwn
¥3MCPHIOT JAUHY OTPE3KOB A7 MeIy OTMETKAaMU IepBoro,
BTOPOTO, TPETHEI'O 11 T. /I, A0 II€CTOTO ILIH BOC BMOro o{opo-
ra. J{asee n3MepdAOT OTPE30OK cpa’dy ABYX oGOpOTOB, 3aTCM
TPEX K T. [., MOCTEIIEHHO yBCAMYNBAA M3MEpAEMBIl yYaCcTOK
Arn 3aAn oboporoB. Yem MeHbUIe pas3HHNAa OTPE3KOB J(BYX
coceHNX 060poToB, TeM Ouauike OGOPOTH IOZXONAT R CIN-
XPOHIIBIM,

Bpema At,, BTedenue KOTOPOIo BEeTPAK fAenad AN obopo-
TOB I3 BHRIAEACHHOM Y4ACTKe An,, AOM#HO OLITH PaBHO:

___ Ay [Mm]
M= )’

rje: k — mopAAKOBHIA HOMep yyacrka An,, Ha KOTOpOM OBLIO
cxenaio zn oGoporos (pue. 70);
l— mauHa oTpe3ra, cooTeeTCTBYMOWAA 1 cek.
Cpepnniolo YJTIOBYSO CHOPOCTH, KOTOPYIO PA3BUBAN BETPAK,
Rexas AR, O0GOpOTOB, COOTBETCTBYIOWNX JAHHOMY AN, oTpes-
Ky, HaXogMM IO ypaBHeHWIO:

2z3ny [ paxmau
u)k = —y— |
Aty ceK.

[IpuHATO CUNTATH, 9TO CPENHION YIIOBYIO CKOPOCTH O, BET-
pAK UMeeT B cepejnHe MpoMe:kyTka spemenn Af,. Ciepo-
BATENbHO, CPEHION YIIOBYI0 CKOPOCTH O, BeTPAK pAa3BH-
BAEeT 32 BpeMA:

My, .
— VA—| =tk i
=27+ [eex.]

Onpenmenus 3HAYSHNA @, U {; JIA BCeX BHIAGISHHHIX yUa-
CTKOB An, cyHTag OT HAyaJa JABMKEeHNd U IO HACTYINIEHUA
CUHXDPOHHHX O050DOTOB, CTPOAT KpHMBYI pasbera o=f{(t)
(puc. 71).
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CaepyeT 3aMeTHTh, YTO BaJ BeTPAKA O MOMEHTa I BOLO
3aMHIKQHUA KOHTaKTa 9, AelicTBywoinero Ha nepo I0, mpoxo-
1T OPOMEMYTOK BPEMEHH Af, BeAMYMHA KOTOPOIO 3aBHCHT
OT NEepPBOHAYAIBHOIO B3AUMHOI'O MOJIOKEHHA BPAIAIOMETocH
KOHTaKTa 9 Bala H KOHUTaKTa I3 4acOBOrO MeXaHM3Ma (puc.
69). Ilostomy B mMomeHnT BpeMenn t—0 (Hauaga KOOpJMHAT)
YIJIOBAafg CKOPOCTh MOKET YiKe HMeTh HeKOTOpOe 3HAYeHMe,
KAK 9TO MMOKA3aHO Ha puc. /1. BeanunHa yraoBoil ckopocTH
32 BTOT NPOMEKYTOK BPEMEHN OmpefesIAeTcss Ha OCH OpjH-
HAT XO[OM J€BOIf YacTH KpPUBOil pasdbera, KOTOpam IOMHA
NPOXOANTh HECKOIBKO BEINE HYyXs Oceidl KOOPAWHAT, lie Ha-
pyllasg cBOEro MAABHOIO XOja,

ITo kpuBoil pasbera mmeerca BO3MOMKHOCTH TrpaduyecKy
dw

OIPelcINTh YIJIOBGE YCKODEeHHe COCTBETCTBYIOMCC  BhI-

dt’
GpaHHEBIM 3HAYCHIAM BDCMEHN ¢ M yTaoBoll ckopocty 0. Jas
. e wR dw
yRoGcrBa MONCuETa wmCAa MOAyAell Z=—=-; Beanumuy 5-

ON PeIeIIAI0T AJA KPYTAKX 3uaved nit =10, 20, 30, 40 n . x.

Ilpuvep rpaduyeckoro ompejgeaeHuss yraoBOrO yCKOpeHAd
no KpuBoi pasbera o=f(¢) npusepés Ha puc. 71.
Budnpaem na xpusoii pap Touek I, 2,... 7, yepe3 KOTOpHe
uposopumM racarenshne I, I, ... VII. Ha npopoxskenun ro-
PU3OHTAJIBHOI OCH BIEBO OTKAAJmBACM OTpe3ox OP=H,
KOTOpHIi HA3LIBAIOT NOJIOCHHM DaccTOAHHEM, a TOUKy P —
nomocom. U3 toukn P mposogum ayun P—J1, P—2... P—7,
napasIeabHo OpoBefeHHEM Kacareashum I, 11... VII. s
rpaduxa (puc. 71) pagum, uro orpesun 01, 02,03,04 n . a.

o ocu o OyAyT HpONOPUMOHAIBHE YIVIOBHM YCKOPEHUAM
B Toykax rpafuxa I, 2, ..7, Tak KAk U3 NOCTPOeHHA BHUJHO,
4TO BCE OHU NPONOPLNOHATBHE TAHIeHCY VIJIOB P HAKIOHA
KacareNbHLIX, HMEHHO:

OI=Htgyo,; 02=Htgy, nT. ;.

Hpome TOro, HcTHHHEE YTIAOBHE YCKOpPEHUA TAK:Ke IIpoO-
NOPUMOHANBHE TAHIeHcaM YIVIOB HAKIAOHA KacATelbHEIX HA
rpafuke yraosoif ckopocTn.

ITosromy MBI MOskeM HpUHATH Orpe3wn 07, 02... n r. 1. 33
macuirabable 3HAYEHHA YIJOBLIX YCKOPEHM B COOTBETCTBYIO-
wux royxax, CBRA3L MEKAY UCTHITHOI YINIOBOIl CKOPOCTBHIO U

MacwTabHOI © OMpefenACTCA 3aBHCHMOCTHIO;
w=Fko,
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AHAJOTNYHO

IlpopudepennmpoBas T BHPAMKOHHA, NOXYIEM:
do =k do,
dt =kydt,

rie do dreMeHTapHOe MacmTalHOe mepeMemeHue, a di—
paeMeHTapHoe Macurrabnoe BpeMs, k, n k, — macmrabu
YII0BO#l CKOPOCTH ¥ BpeMeHHN.

Tar rax %—_—bg:p (puc. 71), To n

do _k,do kg
= gt — K, B

Onpegeanm Macmrad AaA YIIOBOTO YCKOPEHHA.
W3 nmocrpoennsa rpaduka (puc. 71) pas macmraGHOrO yriao-
BOTO YCKOpEeHMs, Hamphmep, B TOuke I:

do

—_ :Ht Q0 a

7 g Y1, (a)
TAK Kak:

do _ k, ,

a =k 87 (6)
u —

do do

a =k Frk ()

TO, peulad ypaBHeHuA (a), (6) u (B) orHOCHTEABHO &, , mOAy-
YUM UCKOMBIA MaciiTad:
k
kezﬁ-—t ‘ (I‘)

Yrobu mepeiité K OHNpefelaeHNI0 a3POAWHAMMYECKOTO MO-
MeHTa BEeTPOKOJeca, HEOOXOXMMO 3HATHL [0 MOMEHT UHEPIU]
OTHOCHTEJIBLHO OCH BpalIeHHA.

9TOT MOMEHT ONpejeadioT Ha TPOXHUTAHOM IMOJBeCE IO
crmocofy, npepnoxensomy npod. B. Il. Beruunrunsv. Iog-
BeC HpeJCTaBIafAeT TPEXAANUaTYo CUMMETPUYHYIO AepeBAH-
HYI0 3B83JOYKY, NOJBEIIeHHYID Ha Tpéx HATAX (puc. 72),
Touru OpHKpenIeHns HaTell K 3BE3nouke 06pasyoT pasHO-
CTOPOHHUI1 TPEYIOJBHUK; TAKUM OGpasOM, HMTH mOjBECA
ecTh Ofpasymwiiie KPYrOBOI0 HMIKHAPA ¢ BEPTHMKAILHOI
Ochio, B menTpe 3BE3J0YKM BMeeTCH OTBepCTHE, B KOTOpOE
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BCTaBIAETCA BAI ¢ 3aKPEIIEHHON Ha HEM MO/JE/BI0 BETPOKO-
aJeca; Och Baxa cOBIagaer ¢ Ochplo uuauagpa. Hago umers
B BHIY,YTO MOfeIb IOCHe IPOAYBKU HA BaJy Npubopa He niepe-
ABATAETCA M YTOI ¥, _; He MeHAeTca. CucTemy nnogseca (HUTH—
MORens — 3BéygouKa)  ynogoGasior
Tely, UUOABCUICHHOMY HA YUPYIOM
cTepiHe, H OCTOPOKHO MOBOpaYl-
BAIOT 3BE3I0YKY OKROJO €€ BePTHKAIb-
HO{ OCH HA MaJinlii yroJd M OTHYCKAIWoT.
Ilpu 31OM cHCTeMa MCIBITHIBAET KOJIE-
0aHMA OKOJO0 BEPTHKAILHON OCH B FO-
PHU3OHTAJABHOII NAOCKOCTH, [OEePHOA
KOTODLIX OMpefelAnwT N0 ¢opmye:

rae 2{, — BpeMA, B TeueHHe KOTO-
poro cmereMa CcAciada N, MHOMHHX
KomebaHuit,

[Mocae BTOro OTKIOHAIOT CHCTEMY HA
MaJji0e PaccTOAHME B ¢TOPOHY Ha He-
f0nBINONH YrOa M OTNYCKAIOT, 3BE3K0Y-
K& HauyHér OMMCHBATH IJOCKHAE KOIe-
Sanwnsn. Ileprog sTux KoaeGanmit, ana-
NOrVYHO mpeapyiiemMy, 6yaeT paBeH:

2

ﬂe

Homxyuns nepnoxns koneGaumi, onpe-
REeNAT Paguyc HNHEPLUH ¢ HOMOU[BIO
YPaBHCHHEA:

Pac. 72. TpexHRTAHOR

moaRec. rge r— paceTOfAHNe OT LCHTPA 3BE3-
AOYKH O TOYKN KPEIVIGHUA HHUTell,

OTo BHIpAJREHHME MOJYYEHO HA OCHOBAHKHM CJefyIouiero
soiBoga. B. Il. Berumukum B cpocit paGore «Meros akcme-
PUMEHTAJbHOIO OHNPENeTeHHA MUMEHTOB HIepIUH TBEPbIX
TeJ MMPH IOMOUM MHOTOHHUTHOTO IojBecar Jaér gopMmMyay om-
peneleuna mepuofa KoaMe0AHMA IONBELIEHHOM CHCTeMBI JIA
Caydad, KOTJAa BCe HHUTH PACITOMUKEHH Ha  00pasyouux
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1 pyYTGOr) LMMAMHApPA ¢ BePTHKAMBLHCA OCLIO, HapalIendpHol
ocil, NpuXOAAIel Yepe3 LEHTDP TAMKeCTH:

T"“Z”“/Mg ) (a)

rpe r— paguyce ummigpa, o0pasymomime KoTGporo — HATH
mogBeca gANHOW /;
€ — PACCTOAHNE MesIy ICHTPOM TAMKECTH Tella B OChIo
QUIMHPA.
Ecau ueHTp TAKecTH Tela PACHOTOKEH Ha OCH HHATeif,
1o ¢=0, YTO MMeeT MeCTO AJA HANIErO CAyYas ¢ I-HHATIHIM
HCABECOM, [ ypaBHelue (a) mpuAMMaeT BUJ:

Il
TG:.%‘/ wg",,; ©)

OTCO/la MOMEHT UHepIULL

0
T;Mgr?
10: —ﬁr 4 (B)
Mgr?
IIpeobpasyem B paseHcTBe (B) BBIpasKeHHE —=-— , Hald-

4r2l
caB €ro B CIEAYIOWEM BHje:

M %
f@LMzG.‘/Tj.
/

Ho poipamenne B ckolrax ecThb eQUHNLA, XEACHHAA HA
nepuox KodeOaHua MareMaTudecKoro Mamrmxa, T. €.:

1 I3 2
1/ -
2-
cJaenoBaredbLHO
Mgr? 1re 1
i Mr 3

2

Iloncrasre mpaByo 9acTh 3TOTO PABEHCTBA B YPaBHeHHe (B),
HOyYuM:

. Te
IO: Mr? T—'E' (I‘)
Kpome rouro:
[0: ]l[pz, (m)

rae p — papuyc mHepuuu,
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M3 pasencrs (r) u (1) maxommm:

nan

MomenT unepmuu cucTeMs IOgBeca paBeH:
T 2
oo o9 = (M =) g2 = (M +-m) (r> )
e
rie: M — macca mogennm;

M — Macca 3BE3ZOUKM,
r—0,0801 m gnA 3BE3J0YKN ABPOAMHAMMYECKOM J1a-
6oparopun B Hyumno.
MoMCHT NHepLWH MOAeAN XOJKeH OHTH PaBEH MOMEHTY
VHEePIHK CHCTEMH NOJBEca ¢ MOJEJbI0 33 BHIYETOM MOMEHTa
nHepunw 3BE3JIOYKH, T. e.:

IMod ———IﬁtooT’aa—“Iaa-
I, pusn ai—)pOlIPIHaMH‘{eCKOﬁ .na6oparop1m B H}"{PIHO n3Be-
cTel If paBe:
I1,,=—0,0000269 xr. ». cer?

Tax wak OTHOCUTebHBEI adPOANHAMEYECKII] MOMEHT BET-
pAxa, cordacHo ypasHenuio (114), pasen:

- M do
I ap .
A.{——-_Iz';_ﬁ’ Ma;p-——la?‘,
TO:
I da
—= Tl di —de
= em=la
’ 2
= I
e I'—= —"‘%2 — OTHOCHUTeJbHAI MOMEHT MHEpPLHH MOfle-
=R I~

1A BETPAKA,
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do
HepeMﬂomnB BCe 3HayeHNsA &2— Ha BeJquYNNYy I, no-

AYUUM PHIK 3HAYeHHUII OTHOCUTEIBHOTO A3POAUHAMHIYECKOTO
momeHTa M,

Hpn onpejeJieHNd CROPOCTH BO3LYUIHOTO MOTOK& HA OCHO-
BaHUM OKA3aHWII MHKPOMAHOMETpa HeoO X0 IMO NpUHATD
BO BHUMAaHHe aTMocq)epﬂoe JaBleHHe # TeMmeparypy BO3-
AyXa, a Taxkke MOIIPABOYHHIE KO ULNEHThI MHKPOMAHOMET-

pa:
AC”
. “/QL—TZ)—CE
v=V = (150)
Po

rge: C — nompaBOYHHI 1£03QUIINIeHT TaHHOTO MUKPOMaHO-
merpa=0,106;
0,=0,132 — maccoBag maoTHOCTH BO3AYXa npu 0° 1 760 mm
gaBiIeHnsa aTMocQepH;
AC, — mOIpapBoOyYHEIE KODPUIMEHT HA CHOUPT;
Ab — mompasounmit KosQuULMEHT 2 TeMIeparypy H
arMocepHOC HaBJIeHHC:

273 B
760 T
¢ — koapuuuenT TpyOKU MUKpomanoMerpa — 1,02;
L — BrCOTA KUAKOCTH B MHKDPOMAHOMETpE cBepX
HYNeBOTO €€ TNO0JIOIKEeHUHA;

L=L—L,

rge: L'— BricoTa cTOnGa IRMAKOCTI MIKPOMAHOMETDPA B MO-
MeHT pasbera:
L, — Bricota crTomba KNAKOCTH B MUKDOMAHOMETpe 10
CO3IAHHA Hamopa.
OnpepesnB ¢ckOpOCTH BO3AYIIHOTO IOTOKA, HAXOMAT YHCIO
Momyaeil Z A Kamgoll 3aAaHHOIl @, COOTBeTCTBYWILIEH
YCKOPCHH® do , Haiigennomy mo rpagury 71:

dt
(I)R
7 — — -
¥
Umes M n coorsercTyloume eMy Z, 5eI<0 HOCTPOMTH Xa-
pakrepuetury M=—=f(z) u panee, mNOAB3YACH pPaBEHCTBOM
§==MZ, nocTpouth XapaxTepHCTAKY:

t=1 (2).



Ucnonranus mMpoOM3BONAT NBYKPATHO W AR MOCTPOEHMs
XapaKTePUCTHKYM JBHHOIl MOmedu HOPUHEMAIOT CPejHue Be-
JUYMHE B3 JIBYX ONpeaeNncHuii,

§ 26. ADPOJMHAMHYECLRIOE XAPARTEPHUCTREN
BETPO/IBUTATEJIENR

KpuBue 3aBUCHMOCTH OTBIXEYEHHOIO MOMEHTa H KODPii-
IOUEeHT HCNOMb30BAaHNA BHEPTHY BeTpa OT 4Mcaa MOAYyJIcli Ha-
BHBAT AaPPOJUHAMAYCCKOI XapanTepHCTHKONE Berpojsl-
rarexad.

OcunopHmEME  BeJIU-
4UHaMHA, XxaparTepu-
3YIOIUME  BETPAK ¢
A3POINHAMAYECKO
TOYKYM  3peCHHMA, 0o
onpepeneru [. X.
CabnHuna, ABIAWTCH
(puc. 73):

Z,—HOpPMaIBHAA CKU-
poCcTh WM HOPMAJL-
—_— Hoe WHCIO MOAyJIeii,
Z Zg V g
n 0 IpH KOTOPOM &= max.
Puc. 73. Iloctpoenne aspogaHaMAYECKO:d Benuuuna Zn, Haxo-
XApaKTepACTAKM BETPORO/IeCa. JUTCA Ha OCH adcnuce,
OpOTHB TOYKHM Kaca-
HHA TOPHU3IOHTANBHOII NPAMON ¢ XApaKTePHMCTRKOM &

M"——- HOPMaNBHEI OTHOCHTENBHEIT KPYTAMIMII MOMEHT, paz-
BIBACMHIIl BeTPAKOM PN HOPMAJIBHOM Hiicle MOAyJelf,

ZVO— HAY3JBHRI OTHOCHTENLHHEI MOMEIT WIN MOMEHT TpoO-
raHua ¢ secra; mpu srom Z-==0.

Ei,,‘ax —MAKCHMaJbHBIl OTHOCATCJAbHKII  MOMEHT, KOTODBIL

M oz
MOMCT pa3BUTh BETP AL, OTtHomweHue M,‘ Ha3BeIBAIOT I1e-

perpy3Koil BeTpAaKa.
Z,— CUHXDOHHAS CROPOCT® ecTh TO YMCIO MOAydei, npit
rotopom M==0.

AbpoguHavudecKiie XapaKTepHCTHKH BETPOKOJeCA U3Me-
HAKTCA B 3aBLCUMOCTH OT 4ifca 0 YOPMEL AomacTeif, a rawie
HNOJOReHUA JUMlavT¥ B IMOTOKE Berpa.

MN3mencHne XapawTepUCTHKH BeTPOKOJecd INpH PAaBHBIX
Yraax p 3aRJIMHEHNA BHHTOBOH NOMACTH MOHIHO BHIETH Ha
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PopMa KpHAbEB TaK#e CHABHO BAWSET Ha BeJANYAHY 3.
OdrexaeMuil HpOPUIbL KPHAbEeB BETPOKOJECA MOBHIIACT
B Jonbmeil Mepe, 4eM IepeMEHHHHT YIOn 3aRAMHEHNAA.

Ha pue. 76 npnsenena XxapawTepuCTUKA YeTHIPEXJIOMACT-
HOTO BeTPAKA, KMEIOUEer0 NMJIOCKAEe JIOMacTH ¢ O0TeRAeMEIM
npodnaem npu DOCTOAHHOM YIvie 3akIuHeHHa ¢=—=14°, mno-
Jy4eHHAA OPOJAYBKOH MOJEJW B aspOAHIIaMHYecKOk TpyOe.
CpasunBasg 0Ty XapaKTCPUCTAKY ¢ XapaKTePHCTHAKRON 4YCTHI-

e

0 0.5 1.0 T3 20 T N23 Y Z 30

Pac. 74. AapoamHamuueckas XapaxtepMcTHxa 18-JomactHoro
BETPOK0/1eCa.

Tabamna (kK pacyHRY 74)

OnEITH
I :
IaaBaHne napaMetrpon I ‘ n ‘ .
MarcHMANTbEMA KOBQHIWEHT HCUOTh- ‘
30Bannf BHEPTEN Betpa § . . . . 0,35 0,35 0,33
Yucao monyaet Z, . . . . . . 1,30 1,20 1,05
HayadbHKi KPYTAMAR MOMEHT M 0,48 0,50 0,54
CuaxpoliHaf OHCTPOXOAHOCTE Z, . . 2,69 2,40 2,10
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puc. 74, rae npHBeeHa xapaxTepucruka mogenn 18-zonacr-
HOT'O BETPOKOJeCa, NONyYeHHAA IPK TPEX ONHTAX €O CIAeLYI0-
IAMH yIJAMA @ 3AKINHeHNA JIONmacTeil:

— r
PaccroAdie ot ocn r=§_

Nt OTILITa
.0 | e | 0,33
|
P 17° | 26° 45°
1 TS 20° 29° 48°
111 . . e e e e 25° 34° 53°

r . b
Mogens BeTpokoxeca mmena %:0,33 n 52:0,62.

CrnmomHpiMa JAVWHEAME Ha puc. 74 M306paeHBl KpUBLIe
M, a TyHRTHDHEIMI — KpHUBHE &, IJT TPEX ONHITOB, COOTBET-
creenno I, 1T u I11.

Hannyumme nokaszareJu XapaKTePHCTMKA IONYYeHH C
MCeHBLIIAMH yIJaMy 3aKianHeHuA (cM. Kpubae M u § puc. 74
a rabaniy).

Bausnue opMH KPELIa Ha XaPAKTEDPUCTHKY BeTpOKOIeca
MOKA3aHO KPABHIMH HA pHC. 75, NOXYy4YeHHHIMH B ajpOjpUHa-
MUdeckoit TpyGe s ABYyX MOjelell BETPOKOTeCAa 4-Kphuroi
berpsiHoit Meashimpl. | MOmensr Hmena maOCKWe JomacTH
¢ mocrosuuoit mupuHow b=0,283 R u ¢ mOCTOAHHHM
YIIOM 3aKIHINCHHA:

—14° npu arom °=0,2;
P p R )

IT Mopexns ¢ BEHTOBHIME TOTACTAMA, mupnia nx b=0,357 R—=
:COnsb, YIAE 33RJAMHEHUA TPUBEJAEHH B caenywoueii Tal-
Jaume.

CrononrdeiMd JHHUAMA HA piic. 75 m300paskeHH KPUBHE
M, a nyHRTUPHEIMH — KPUBEe &.

I Berporoseco naér MAaKCHMAIBHHIT KOSPUIMEHT HEmOIdb-
3oBanua vHeprmm Berpa &=10,17; Il Berporomeco paér
¢=0,316.

CraegoBaTenbHo, JomacTn ¢ NCPEMEHHBIM YIVIOM B3aKJIITHe-
HUA M ¢ UBOTHYTHM npoduaed HMEoT § MOouTH BABoe §OTb-
mnii, yeM MAOCKUE NONACTH BETPAHO MEIBHUIE ¢ NOCTOAH-
HHM YrJa0M 3aKJIAHEeHUA,

157



péXJIONACTHO!  BeTPAHOI MENBHULH, y KOTOpOH Jsonactn
Tarike MMET MNOCTOAHHHIT Yroa sanrauHeHns ¢—14° (cMm.
xpussie I Ha puc. 75), HAXOgUM, 4TO KODPHIMEHT WHC-
MOJNB30BAHAA OHEPIUM BeTPA BETPOKONECA ¢ OGTEKAEMBIM

| —P—
3
vt e ]
0.25) 05
0,20} 2

01523 /*’_-'&

’

0. tof %2 N &

4 -

LT e \\
0.051 /,/ 2! B\
e // /.f'E \\\

s 47 \ \ '
0.0LZ ~
0 05 10 L5 20 2,5 3.0 Z

Puc. 75. XapanTepacTaKa 4-JTONACTHRIX BeTpoxoidc:

1 —C TLIOCKIMI JJONACTSAMY 1P YIAe ParAHNeHUA =140 = Const;
1l — ¢ BUHTOBWMH JNONACTAMH.

Tabawna (g pacyuxy 75)

- r
PaccrofiHite oT OCH r=

0603HaTenan R
0,2 | 0.4 0.6 | o8 | 10
Yrawe . . . . .| 20°15” 25°577 | 22°23” 18°11* 15°15”

Crpensr npormba

%. e .. ..| 0,053 | 0,037 | 0,0268 | 0,0214 | 0,0168

npodunem KpuAbeB B 2,3 pasa BbIlIe, YeM Y TAKOTO K€ BET-
pAKa, HO ¢ JOMACTAMM B BHUAE IJIACTUH, 3AKPENISHHHX Ha
TOJICTOM Maxe,

Uennranna mogeneit BeTpOKOMeCA KPECTHAHCKOM Meb-
HUOH ¢ TPeMA Pas3INYHEMHA OPOPUIAMYE KPHILEB OKA3aIM,
YTO KPHJIO 3TON MeABLHUIH ¢ O0TeKaeMHIM MpodBaeM, XOTH Gnl
C OJHOH JANMB 3a3jHelf CTOPOHH, HOBHIIAeT &' IIOYTH B [Ba
pasa (puc. 77). O6bsacHAETCA 3TO TeM, YTO, 4eM Jayqute 0ofTe-
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Nl
.14

012 TN
/AN 3
O‘IO / 0,54
/- 0.4
0,08 / C P Q=130 1
0,06 S M | 03]
F N\
0,04 / = 0:2-
¥ |
, N\
0 , N 01
0,04 /r \
o 0,0
0,00 ke
o ' 5 6 7

Puc. 76. XapakTepucTHKa 4--T0MACTHOrO BeTpPoROIe-
ca ¢ 00TeKaeMBIMA ILIOCKHMHA JONACTAMHA. Yrox 3a-
waanesnd ¢=14° =Const.

-2,5° 21
B3 == 155 ——— 155
AT ®
N0l EY .
. NV
85
187
& JA_"T‘ S
'B-‘-—‘
"W‘Lc- B
f ’\\
0.2 / A \ \
yavmwsl BN S
W ENY//EEN '
J AL |
VAV W i
10 2,0 30 | 40V ,1-13 g5 U

Pnc. 77. XapaxkrepacTHKA BeTPOKO.1eCa KPeCThTHCKON BCTPSHOH
MeJbHHIB C Pa3NIAYHLIMA OPOPHIAMA Jonacrell KpuIIa:

A — C ILIOCKUMU JIONACTAMU; B — ¢ 00TEeKAaeMLIM HOCKOM;
— ¢ 0o0TerAeMOil COMHKO JoHacTH.




KAeMOCTH Telld, TeM MeHbIIe CHIH CONPOTHBICHNA, ROTOpPHE
3aTOPMa’KIBAIOT BpalleHMe BeTpoKodeca, Kpome roro, xo-
polIag OGTEeRaeMOCTh KPENIA ¢ 3ajHell CTOPOHAl NO3BOJAET
HOTOKY B 9TOIl 4aCTH IPOTEKATH ¢ §0Jee BRICOKHMII CKOPOCTH-~
Mi Gez 33BUXpEHNIT, BH3BBag 007e¢ BRCORYI0 MOJBEMHYIO
CILTY .

VeTaHOBNM fadee BANAHIE 112 XAaPAKTCPUCTURY 4lIcda JI0-
nacreii 1 KoaQmuMeHTa 3amoaHeHNA k;. ITOT ROIPUIHEHT
npejcTaBIAeT OTHOMIEHWe NAOUAAM Jjomacreil K oMeTaeMoil
[OBepXHOCTH BeTporodeca. J503HAYNB KOIPUIHMEHT 3amom-
HeHUA yepe3 ky, II0M[a/(b JOMacTCil yepes S, oMeraeMy mo-
BEPXHOCTH 4epe3 F, moayyu:

by ==
3T F ¢

. X. CabnHnHE npoussél SKCHepUMENTATBHHC HCCileno-
BAHNA YeTHPEX MOJeJefl ¢ Pa3IN4YHEM 4HCIOM JOomactreii u ¢
PasIUYHLEIMI KOPPMUUEHTAMH 3AIOIHeHUA OMETAeMEIX JiO-
BepXHOCTEll, a IMeHHO:

Yucao Jemacteit I 2 4

0,295

s

l 1 |
. l i !
Roafunment sanoanerms ky | 0,098 i 0,15 l 0 !

i \ {

Ilpoguan denmmrannmx Jomracreit moxasauml ua puc. 80.
ORCIepUMEHTaAbHble XapaKTePHCTHRU JAIA BTHX BETDHKOB
npuBegenkl Ha puc. 78 u 7Y.

PaccmarpuBasa momyvennsic XapaKTE€PUCTHRYM, BUAUM, YTO
9HCHO JOMACTel 0YeHh Mado BIMAeT HA KOD(HIIUEAT HUCIIOJb-
30BaHMA DHEPTUU BeTpa. 3aMETHO HEKOTOpoe IoBbUIeHHe §
aAINE Y WecInloNacTHoro seTpaka. OmiraKo 3To IOBMINenUe
Ienp3A OTHEeCTH 33 cI6T GonpLIOro Ymeds jgouacreif. dromy
HOBBUIIGHI0 Moran 0bITh DpudnHoil gpyrue ofcrosrenncrBa,
KOTOphle TPYRHO YYeCTs B OKCIHEPUMEHTHPYEMOH Mojenn.
Orcioma caegyer, 4YT0 MOU[HOCTHL BeTPOXBHUT a-
TeaAsd He B3ABUCHT OT 9GHCAA JOMDacTel
BeTpOKOJecCa, OHA 3aBMCIT TONBKO OT Auaverpa Bet-
poKoneca, HOPME JomacTell N DOJOAEHIA NX B HOTOKe BCTpA.
Usmenenne uncaa nomacreil CINILHO OTpamaercq Ha GICTPO-
XOHHOCTH M HadaJdpHOM MOMEHTe Berpokojeca. Hampnmep,
cormacHO puc. 78, mecTuIOnacTHR BerpAr obiamaer HOp-
MANBHOL ORICTPOXOHOCTRIO Z, = 2,7 1l HAYaTTBHEIM MOMEHTOM

My=0,067, a gpyxaomacTHHII umeer GricTpOXOAHOCTE Z,==

11 E. M. ¢areen 161
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Puc. 78. XapakTepucTHKa BETPOKOJEC € PA3TTIHHINM
YHCI0M jlonacTeit.

M |
[
0,15 ,I
[ATAN,
/
0,10 }/ )
VAR NER
JINanyi O
A1/ \\}\‘
0,05 / \\:\\‘\
o // // i':6‘\ N \\
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Prc. 79. XapaKkTepHCTURA MOMEUTOB BCTPOKOIEC ¢ PASIAIIIBIM
YHCJ0M JI0TacTei.



=5 (pme. 79) u M ,=0,01. Taxum o6pazom, mecTHIONACTHEIA
BEeTPHAK HMeeT GRCTPOXOAHOCTH HoYTH B 2,5 pasa MeHbe,
8 HAYaJbHEIT MOMEHT B 6,7 pasa GOJbIIe, YeM 9TU ke BeJIMIH-
HH Y ABYXJONI&CTHOTO BeTpoxoneca. Ecau MEI GpaBHﬂM Hpﬂ-
8MHCTOCTH STAX BETPAKOB, KOTOPAaS IPERCTABIAET OTHOMEHHUE

HAayaJbHOI'O0O MOMEHTA K HOpMaJIBHO'\Iy JVIO , TO HOHy‘Il/IM y
po— n
M, 0,087
NIeCTHIONACTHOTO »ﬁ—zm:O,B% a YV JABYXJIONAcTHOTO
n !

115" 0, g; 0,11. Takum oOpasoM, NMpHEMACTOCTH y IUe-
crmiIonacTHOro BerpAra B 3,3 pasa Goablme, UeM y ABYX-
JIOTIACTHOTO.

Emé Gomee oTanyaeTcs HAYaJIbHHEA MOMEHT MHOTOJOIACT-
HeIX BETPOABATATeNEHf OT HAYATIBHONO MOMEHTA MAJIOJIOMACT-
Hox. Hanpmmep, y 48-momacrmoro serpara M =05, ¥
asyxmnonacraoro M =0,01, 1. e. 850 pas MmeHBIIe, YeM Y MHO-
roIOIacTHOTO, 3HaA aspoRUHAMUYeCKNe XapaKTePHCTHKH
4 BANSAHHE PA3NUIHHX (AKTOPOB HA OCHOBHHE BEJINTIHE
AX, MH MOXeM IPAaBHJIBHO pelllaTh BOIPOCH Ipm paspalorie
KOHCTPYRIAA BETPOKONECA [JIA° ONPeReJEHHHX YCaoBRi pa-
6otsl BeTpogBurareasn. Hanpumep, grapaborw creneparopom,
KOTOPHI TPOTAeTCHA € MECTa ¢ MANHIM MOMEHTOM, & padoraer
¢ GONBIIMM YUCIOM OOOpOTOB, JNyWile COOTBETCTBYET MAjo-
TOMACTHHI BETPAK, OTIHYANINNICA GOABINOK OHCTPOXOR-
HOCTBIO M MAJIKM MOMEHTOM Tporamus. [Jag paborTw ixe ¢
NOpIIHEBHIM HACOCOM, HATPY#RAIOUIHM JBATATENb O{OIBIINM
MOMEHTOM NPU TPOraHUM ¢ MecTa M TpebyomaM MAaJHX 06o0-
POTOB, Jay4IIC COOTBETCTBYeT MHOTONONACTHHIA BeTpPAK.

§ 27. DKCHEPUMEHTAJIBHAA HPOBEPEA
TEOPHH BETPOJBHUTATEIEH

IIposepra Teopum BeTponsmrareeil Gua nposefsHa mpod.
I'' X. Caborramm [36]. IlpensapnTenbHo GBI IPOBEREH
ABPORMHAMITICCKMIT pacuéT cepui BETPAKOB € YHCIOM JO-
nacreit i=2, 3, 4 1 6 10 KJIaCCHYECKOIl TEOPAU W IO TEOPHA
I'. X. Cabnensa. Mogenn Gnan CHpOeKTHPOBAHH ¢ npodm-
TeM jomacTeit «dcmepoy ¢ ysennfnmaxomencﬂ 'rommmou 10~

facTH OT KOHMA KO BTYAKe OT _0 12 nmo ——~,0 24.
Rospunuent ropmosenus pna 2-nonacmoro BeTpHRa Onin

11* 163
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Puc. 80. MoJeay BeTporioI€c ¢ PasviHYHRIM YHCIOM J1QUACTEH.
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Pac. 81. XapaxTepucTHKYE MOMEHTOB TeOPeTHYECKHE W DK CIepAMEH-
TWTRHBIE O 2-JIONACTHOH MOJIenH BeTpPOKoJdeca.
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Puc. 82. XapaKTepACTHKH MOMEHTOB [iA 3-JIOTACTHOR
MOJesIH BeTpoKoeca.




. . .
;71- =0,3, maa ocranbhmx 3 =0,55. Jua xamgoro

»
9JIEMCHTA 1O JJIMHE JOMACTA OHIIO HPUHATO f:Const.

OPUHAT

Koucerpyrnua wmopeleit m pasMepsl NX TNpUBefeHH HA
puc. 80. B peaynnraTe DpOAYBOK MOReleit GRLIM mMONydeHH
xapaxkTepucTAKN, HpABeAéHHbre Ha puc. 81, 82, 83 n 84,
i€ TOJCTHIE JUHNN 3 IPeRCTABIAIOT ONKTHEE XapaKTepucTH-

M
015,
\ 1
\§ B
iRy —
4 \\ 1
AT
0.0 L \//
AN
/ NNY
N
0,05 / \ QY
(]
0 | 2 3 4 5 6 7 8 Z

Puc. 83. XapakTePHCTHKH MOMEHTOB AT 4-JofldcTiod
MOIeJIH BEeTPOKOTIEcA.

KM MOMEHTOB, TOHKNMe I MOTY4YeHH pacyéTOM IO Kiacchye-
CKOWt TeOpNM W TOHKNe 2 NMOIY4YeHRI pACUYETOM IO TEOpHm
I'. X. CaOnnnna,

Ipu paceMOTpeHHH NPHBEXEHHAIX XaPARTEPHCTHK BHIMM,
4TO0 KpHBHe, noaydennre no reopnu I'. X. Cadnrnna,so scex

R
CIy4Yasx Opu (’)724 T. ¢, B mpaBofl yacTd rpadura HAyT

BHIIIe BKCIIEPUMEHTAXBHEIX, & KPUBKe, OIYUeHHEIE 110 KiIac-
cHuJecKolt TeopHu, HAYT HUHE, 38 NCKIGUCHEOM ABYXIONACT-
HOTO BCTPAKA, ¥ KOTOPOTO IIPU 4HCIe MOmyJelf, GIN3KOM K
CHHXDOHHBIM, 00e TeopeTudecKye KPHBhC MAYT HILRe DKCIe-
PpUMeHTaIBHOL.

Hanee sameyaem, 4T0 TEOPETHYECKUE XAPARTEPICTHRI KaK
mo reopun I'. X. Caduanua, Tak 0 IIO KIACCHYECKOL TeOpUdH
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Puc. 83. D<cnepuvienTtadpiasg M TEOPPTIIIECKAA X 1ParTe-
pucTHiia BeTpika D=:25 m; Zn =7; t=3.



pacxogaTca ¢ 9mnepuwemanm{ou BECHMA HE3HAUHTEdb-
Ho. ONHTHAA KPHUBAA MpH ——> 4 ABIAETCA KAk OBl cpei-

Hell KpHUBOIi, NpPOBENEHHOIl MeKRAY KpPUBRIMH, pacCUHTaN-
HEIMH [TO BTAM JBYM TEOPHM,

M T o

]

3
=

o
(74
L)

s)
2]
148

= .
&

-

<

©

=

o
et S S
o

-
o

iz

&

1,0} 2,0§0,10

—_—
[
=

pusMenTanpHas

L2 T
W

P8 113

0.9] 1,8 0.0 \d

0,8] 1,6 [0.08

0,7] 14]o.07} N

0.6 1,2{0,06

N

e N

0,5] 1,0§0,05 ‘:.L =

P~
o

0,4] 0,810/04

B Q
Teopetiuccka N\

1] \

Y | 13kciepumentannnan \\

0.3 0.6]0.03

_aa.

0.2} 0.4} 0,02 D

0,1] 0,2} 0,01}
0.0 0,0 0,0

N
Y

0 | 2 3 4 5 b 7 8 9 102

Puc. 86. 9xcnepmMeHTaTpHASI H Teopemqecr\aﬂ XapaKTepPUCTHKA
peTpAka D=22; Zn =4,5;

oR
PaccmaTpnBas KpHssie Ipu ~—<4 T. e. B JeBOfi yacTd

rpaduxa, BIANM COBepLIeHHO nHYyI0 Kapruuy., OGe TeopeTu-
qecKHe KPUBEIE IOYTH COBNAZA0T, HO NPH BTOM NAYT 3HAUM-
TEJBHO HIHKe ONBITHOMH.

AuanornyHnie ONWTH OBUIM NMpOBeAeHH. B a3pOoMHAMMITe-
croif Tpy6e D=6 M ¢ ABYMA MOJ@IAMHA BEeTPAKOB §0Jee KPyII-
HWX pasMepoB: OfHA MOJeNb TPEXJOMACTHOIO BeTPOROJeca
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nvena D=2,2 m uZ,=4,5; npyras — r1oue TpéXJOmACTHASA,
HO ¢ Y3RIMU JONACTAMH M Oodee CRICTPOXONHASA, NMeIa
D=25mu Z,=7. D11 ONLTH WHTEPECHE TeM, 4T0, IIOMHIMO
XapaAKTepPUCTHKM MOMEHTOB, OBLJIM HOJYYEHH ONKITHHIE Xa-
PAKTepUCTHKE OCeBOTO MaBJeHHUA HOTOKA HA BETpOKOIECO.
OKCIepHMEeHTATBHEE I TeOpeTHYecKIle XapaKTepICTHRI 9THX
BeTPAKOB IpnBedeHH Ha puc. 85 n 86, rjme TOMKME KpHBHe
nonyueHs pacgéroMm no reopuu I'. X, Cabnunua, a Tomcree
¢ TOUKAMH NOAyUeHHl OkcmepuMeHToM. Ha pne. 86 naneceHn
KPY/KRH  DKCIIEDUMEHTAIBHON  XapaKTepPUCTHRI  MOJEXN
D=0,5, romnio KOTOpOIt mpexgcrTasadeT momeas D=2,2 .
JTH TOYKH IOKA3LIBAIOT, 9TO DKCIEPHMEHTATbHIE XapaKTe-
pACTHKHM OGenx Mogexell B mpaBoif 9acTH pacXOgATcH OYeHb
He3HAUNTeOBHO H OJaN3KO NONXOAAT K TEOPETHUeCKOil, B
BepXHel I B 1eBOIf yacTH IpaduKa KpHUBHe CHIBHO pacXOAAT-
cs1i. To e cavoe 3amevaeM H ¢ KpHBHMH KodQunueHToB B,
2P
=R%V2’
cuJIa 0CeBOTO NaBICHMA; BTy BEJIMIHHY,KpOMe TOr0, Hashi-
BalOT JO0OBHIM AaBleHMeM, a B — koduUIMeHTOM Harpys-
wu. lHTepec aTUX ONLITOB 3aKXI0OYAETCA B TOM, YTO OHHU IO~
TBep/KAAKT npasnakiocrs rak teopnu I'. X. (Cabumnumna,
TaK N RiJaccuyeckoii Teopmm. Pacxosxmenus skcmepmmenra
C OMEITOM Ha OTNEeJbHHX YYACTRAX XapaKTePHCTHK He MOTYY
BHI3LIBATHL COMHEHNIf B IpaBNJABHOCTH BTAX TEOPUIl, TAK KAK
BTH PaCXOKIeHUA HACTOJIBKO HE3HAUMTENBHE, YTO IIpAaKTH-
YeCKH UMHI MOMHO npeHeGpeuh.

XapaRTepH3yIIUX OceBoe gaBieHne, B = rge P—



I'TABA VII

SKCIHEPIMEHTAJBHAA IIPOBEPKA
BETPO/ABUTATEJIEH

JRCHEPUMEHTANbHEIe MCHHTAHMA PpeallbHEIX BeTpPOKOJIEC
Ha GallHe B eCTeCTBEHHOM BCTPOBOM HOTOKE INeHHH N HeOGXO-
IAME, TIOTOMY 9TO MOJYYaeMEe IIPU 3TOM Pe3yIbTAaTsl B HAW-
Goanmelf Mepe OTpasKAIOT paboTy BeTPOABATATENEIH B BRCILIOA -
tagmyu. BosgymHell noTOK B aspOAMHAMAYECKOH TpyGe
HeifcTByeT Ha MOFEIb ¢ MOCTOAHHON IO BeJHYMHEe N HaIpaB-
JIGHUIO CKOPOCTRIO, B TO BpeMA KAK BETPOBOM NOTOR, Habe-
raloImii Ha BeTPOKOJECO B PEANBHAIX YCIOBUAX, N3MEHACTCHA
M 110 CKOPOCTH M 110 HanpasreHno. Kpoae Toro, serpokonéca
AMeI0T pAa3JINYHEE AEeT3JIM Ha KPHJIBAX, HNOCTABICHHEE C
LeJ B0 PETyJINApOBaHNA 9icaa 000pOTOB, H KPEeIIeHud, KOTO-
phe He BCEINA MOKHO BHIIOJHATHL HA MOJENH.

§ 28. OBOPYAOBAHHE BAIIHA NJA WCHIBITAHNA
BETPOABHI'ATEJIEHR

UcnniTanne BeTpOABHTATEOl BIPHPOHLIX YCIOBUAX HPO-
H3BOGUTICA HA Oa3mHAX, OGOPYROBAHHEIX CIEIBAJBHEIMI
opuGopaMu M HPHUCIIOCOGICHAAMM.

Ha puc. 87 norasaHa BepXHAA YaCTh ONHTHOH GauiHn
Berpocuxonoit magoparopum HATU, ¢ pacnonomennem ocu
BeTpOKOIeca Ha BeicoTe B 45 m [D2].

IlogoGHEE ONHTHEC GAlIHM NMEIT BETPORBUIATENb, CO-
CTOSIIIAIL B3 TOIOBKI (JepMEHHO ROHCTPYKIIM, a TAK/Ke Pas-
JITYHOE IEKTPOCIIIOBOS, H3MEPITeIbHOe I PEeTHCTPHD YIolIee
06OpYHEOBAHHE.

Ha puc. 88 nmorasama cXeMma bIeKTPHYECKOTO 0GOPYAOBA-
HHA ONEITHON Gamuu. [ImHamomamrya [ DOCTOAHHOTO TOKA
momuoctTeo ot 1,75 o 4,75 ket npn 900 go 1275 o6/muH.
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Prc. 87. O6mAR Buj BepXHeii YACTH 3K CIEPAMeHTaNpHOMA GamHy.

NpH HaNpAKeHNU 230 BOJBT NMEET JONOIHUTENBLHEE IOTI0CA
¢ He3aBHCUMEIM BO30YMEEHHEM M ¢ DPOTHBOKOMIIAYHIHOL
obmorroit K, noropam MOmeT
OHTH HEpEeKIIuCHA HAa KOMIA-
yaaHy0. MoTop-reHepaTop MOLI-
HocThio 5,5 mBr, upm 1425
06 /MUH,, COCTOMT M3 ATHAMOMA-
WIMHE IOCTOAHHOI'O TOKa ¢ He-
3apHcUMEIM  BO3GymaeHnem 230
BOJIBT U M3 3-PA3HOr0 acHHXPON-
HOoro moropa 220 BOJBT, TpHU-
COGIUHSHHOINO K JIEKTpPOCceTH.
Berpogpuratrens B mpupomur B
aemkenme aunamo D. Ilomyuae-
MEHI DJIGKTPOTOK 4Yepe3 pacipe-
ReMUTeNBHEIT IUT NAST B MOTOD
MoTop-TrerepaTopa M. JTa MALIL-
Ha pafoTaeT, KAK MOTOp, I IIpH-
BOJQUT B A BU:REHUE aCUHXpPOHHLIT

Puc. 88. Cxena nileKTpHve-
ckoro ofopysoBaHms.
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remepatop I', KOTOpHIT N OTHaéT TOK B ceThb. Tarad
cXeMa IO03BOJAET PEryJIMpOBATH MOUIHOCTH I YICIO 000-
POTOB BETPOKOAECA B HpefeIax OT HyAA [0 JOOLX 3Ha-
yeHnii. PeryaupoBanue NPOM3BOJUTCA PEOCTATAMH BO3OY -
NeHNUsT JUHAMO BeTpAKA Ry I MOTOpP MOTOp-TeHepatopa R,.

HUsmepnreannaa au-
maparypa  sKclepi-
MeHTauIBHOfI  OamHn
mogobpamna ¢ TaRMAM
pacuéron, uroOH IHO-
JTYYHUTH IMOTHYIO adpo-
KUHAMIYECKYID  Xa-
PAKTepHCTHRY BeTpA-
ra. llpn nenuranmax
Tpebyercs H3MEPATH:
MTHOBEHHBIE U CDej-
HUE CKOpOCTH BeTpa,
KpyTAUlle MOMEHTH U
9ucI0 0GOpOTOB BET-
pAKA.

Cropoctn BeTpa ns-
MepSAITCSA ¢ TIOMOIT bKY
ABYX DIeKTPOAaHe-
MOMETPOB  CHCTEMBI
npod. Cabmunua, mo-
CTPOGHHEIX HAa IIPHH-
Iume  {MHAMOMALIM-
Puc. 89. 3/IeKTpOIHCMOMCTR CM.ZeMEl  HE [OCTOSHHOTO TOKA

npog. Cabmumua. (puc. 89). 3auncs cxo-
pocTeil IPOM3BOAMTCA Ha CAMONMIIylleM BOJABTMeTpe. Bo
n30e;kaHAe BIMAHMA BETPOKOJECA HA IIOKAB3AHNA aHeMO-
METPOB OHHM YCTAHABIMBAIOTCHA HA MAYTax B ILIOCKOCTII
BeTpOKOJeca, Ha paccrogHum 20 M gpyr or apyra, mo ofe
CTOpPOHHI OCH BETPOKOIECA HA PaBHOM PACCTOAHIN,

CxeMa M3MepeHHA CKOPOCTH BETpPa JABYMSA 3JEKTpOAHeMo-
MeTpaMu mokasaHa Ha puc, 90. Ofa mpnéopa mociaegoBa-
TeIBHO BKJIOYEHH HA OUH camomncer. HoHTpoabHOe MOKa-
3aHUe caMomucer NUMeT IPH CHATHIX § 3ICKTPOAHEMOMETPOB
aomacTax. Boabrmerp V cayssuT mas onpepemenms Hamps-
#eHnA arrymyaaropa. Ilpm BuwmoueHun somsrMerpa V
U IpU DOJIOKEeHNN MeperTnYaTens Ha RieMve P ofa aHevo-
mMeTpa OYAYT NepexaBaTh CYMMApHYIO HICKTPORBHKYIIYIO
CUIy Ha CcaMOmIcem.
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WarMepenne cKOpOCTH Berpa B ABYX TOYKAX KaéT Gomee
HajS8mHbEe pe3yabTaTL. Tak Kak dHepIrud BeTPa IPOImOpIHO-
HalXbHA Ky0y €TI0 CKOpOCTIt, TO N OmubKa B OINpejereHui
MOIMIHOCTI BOBpaCTéT B DTOI1 DN eKTPCaHeMOMETEH
me crenenn. Jaa Oomxbrrefi
TOYHOCTH CiAeJ0BAJNO0 GBI 3aM€-
pPATH CHOPOCTH BeTpa He B
KBYX, 2 BO MHOTHX TOYKAX,
OJIHAKO 3ajMep 9Ype3BHYAIHO
CJIOIKEH.

Jna u3MepeHns KpyTALEeTy
MOMEHTA IIPHMEHEH 3JIEKTpO-
manamomerp (puc. 91). Grarop
RUHAMO 1 Kaprep Mpeacras- J
JAAI0T OJ(HO 14606 i MOI'yT Bpa-
maTtees B mogumnmankrax. Hz
KapTepe VRPeIUIEH IaJien, Ko-
TOpHil IMaiiéaMu COEOUHEH ¢
npysmunamn P; m P, Kpome &xuywyrarop
TOTO, K JITHAMOMETPY HA CTOfi-

KaxX NpUKpernieHa mérouxa C, .
CHOMBBAMAN MO 0GMOTHE peo- P(I)ICC,T.HQg.eTL‘xeA\xaInanepeu‘;m CKRO-
crata peomerpa R;. Ilop mefi- ph‘io_\l,l:%;\;?m?aem})o‘me'
CTBUEM MaTUUTHOTO MOJSI CTa-
TOD CTPEMHTCA ONPOKUHYTHCA H HATBIEM CIHUMAET NP YVIKIIY
mbo P; mbo P, B 3aBHCHMOCTH OT TOro, B KaKYI0 CTOPOHY
OTRJIOHHTCA cTaTop. B
BTOT MOMEHT IEeTOYKS
C mepevemiaerca 1o
peoMerpy R,, ® ®oro-
POMY 4Yepe3 BarRUME
a u b nposenéu TOK OT
Garapen A. Muamnau-
21 mepMeTp B ¢ caMonmce-
meM OHOIl KieMMolt
IPHCOCARHEN K KileMMe
P Sores apen HPYTOR
Pe3 perymupyommii
A peoctat R, M Irepexiio-
Prc. 91. Cxema sierrpopumamomerpa. 4arenas £ K mérre C.
IIpn ycranoBre mepe-
KiI049aTens Ha KiaemMMy ] caMOITHCel| IOKaKeT HeKOTOPOe HAll-
psmenne. Hem Goubllle GypeT C/HATHE HPY/EAHE, TeM Gosplie
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OTRIOHUTCA INETOYKA, TeM {oabliee noKka3aHne GyfeT Ha camo-
nuche. Y CTaHOBRY IepeRI0YaTeNd Ha KIeMMY 2 FedaioT AJis
IIPOBEPKH KOHTPOJBHOTO MOKA3AHAA CaMONACHA U IeIH.

Jaa cMATYEHHA YHAAPOB M IOJy4eHHA Gollee IJIABHHX
3amuceil caMOMHUCI(a, K CTATOPY NPHCTPOEH MACHAHBIA JOMII-
dep ¢ nepernyckunm BeHTHIeM. Tapnposka npysxuau Py u P,
NPOM3BOIUTCA ¢ MOMOUIBI0 BECOBON YAUIKM, MOABCUIOHHON K
pHYary, 3akpema8HHOMY Ha crarope. Ilmedo pwraara pasHo
1,385 M, Bec rupb — OT 1 Kr go 45 K.

Yuemo 060pOTOB BETPOROJIECA 33IUCHBACTCA ¢ TIOMOMIBIO
TaXOMETPMYECKOll MAUIAHE, cXeMa KOTopoil faHa ua puc. 92.

Taxomerpnuecraa MamnHa I pemén-
2 HOI nepepgayecii coefHEHa d9epe3s OfML
W3 IOPOMEMKYTOYHEX BAIOB PEXYKTOpA
¢ BamoM Berpsara, Gamonmcery 4 pe-
ructpupyer ofoporn. Barapea 2 n
peocTaT 3 cIysKaT QA KOHTPOJBHEIX
IIp OBEPOK.

Taxnm ofpasoM, IpH HCOHTAHHUAX
IPOMBBONSTCA 3allUCH CKOPOCTEN BeT-
pa, HKPYTAIHUX MOMEHTOB M YHCI2
0GOpPOTOB OJHOBPEMEHHO HA CAMOIIHC-
IaX BJIEKTPOaHeMOMEeTpAa, HJAeKTPOxRn-
HaMOMeTpa M TaXOMeTPHYecKONl Ma-
HIVHE.

OGpa6oTrra 3annceit Tpéx HaGmomae-
MEIX BEJIMYMH BEETCSA 33 KAMKAYIO MI-
Pme. 92. Cxema Tta- HYTY. CpepHme sHageRHMA IMOKAa3aHMI
XoMeTpHYecKoit Ma- IPHGOPOB ONpPERENAIT ¢ IOMOIIBIO

QIAHbL. IJIaHAMETPa M BHOCAT B ONAHRKH ¢

pabounmu (QOpMyITaMH, IO KOTOPHIM

o MONCYMTHIBAIOT HcKOMEe BequunHu M m &, Jr1a obpaor-
Ka HA8T ONHY TOYKY XapaKTCPHCTHURH,

Ilpnm Gonmblunx KoJCOaHUAX BpAIleHAA BETPAKa 38 MAHYTY
ISl KPYTAMEro MOMeHTa BBOAWTCA NMONPAaBKA Ha IpHpame-
Hie RUBOH CHIIE BPAmAIOMAXCA Mace, ONpeaendeMas MO
dopMmyme:

1

Ie w%—w%

AM = 5 e (151)
rae: [o — MOMEHT HHeEpOUM BeTpOKOJIeca;
©, I ©, — YIJIOBHE CHOPOCTH BpauleHNA B HadYale M KOHIE

NAHHOH MUHYTEHI,
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® — CpefHAA yIIOBaA CKOPOCTH BeTPAKA 328 Ty ke MUHYTY;
{ — BpeMs ONHTA B MHHYTaX.

[Ipupaiienue momenta A M ecTb cpefHMH# MOMEHT aspo-
JMHAMAYECKAX CHJI 33 MAHYTY, NOTPadYeHHN# Ha yBeTHYCHHE
JKABOH CHJL BPaUIAIOIIErocs BeTpOKOIeca.

Ilpm odpaboTre RAGMIOKEHNI ¥ HOXCUETE XAPAKTEPACTHRN
YYMTHBAKT GapoMeTpudeckoe MaBiIeHMe U TeMmepaTypy, OT
KOTOPHX B3aBHCHT MacCOBAA ILIOTHOCTH BO3AYyXa.

§ 29. COOTBETCTBHE XAPAKTEPHCTHE BETPOIBUI'ATEA
U Ero MOJEJEH

[IpoBepra TeopeTHYECKON XapaKTEPHCTHKU BETPOJBHATra-~
TenA fesaeTcd MyTéM MCIHTAaHNA BETPOKONIECa B IPMPOXHEIX
VCAOBUAX U €T0 MOJeaU B adpompuHaMmyeckolf TpyGe. Cpas-
HMBAA TEOPETHYCCKYIO XAapPaKTEPUCTHRY BETPONBATraTedd C
OKCIEPMMEHTAIBHEIMHA, BHABIAIOT CTENeHb PacXOMmIeHNA
3THX XAapAaKTEePHCTAK.

[lpaBunbHO paccYnTaHHOE BETPOKOJIECO IPH TOYHHIX
NCHEITAHUAX FOMMHO JaBaTh dKCIIEPHMEHTAIBHEE XapaKTe-
pucTHEU, GaM3KAC K TeOpeTHYeCKUM.

Pacxompenne Meswny STHMH XADAKTEPHCTAKAMH MOMET
OHITH BEI3BAHO B TEPBYI0 OdYepeXb TeM, 4TO BeTPOKONECO,
paboTtapmee B NMPUPORHHEX YCJIOBAAX, OTINYAeTCH OT MO-
Reau, HCIHITHBAEMOH B a’poamHamMmudyeckofi Tpy6e. Ha
KPHUIbAX PEAJIbLHOTO BETPAKA MMEITCA PAa3lIMdYHEE YCTpPOii-
CTBA JUIA PETyAMPOBAHMA UMCaa OGOPOTOB M MOIIHOCTH, a
TaK/Kke BRICTYIAIOT KPOILICHNA, 00ecneynBaKulme MpOYHOCT b
BOTPOJBUIATENSA; OOKYHO ITH JETAIH He BOCIPOU3BOAATCA
Ha MOJEJAX.

OpHO U3 TAaKWX CpPABHATENBHHIX MCIKITAHM IPOBEXOHO B
IJATHl. Brao mocTpoeHO 3-I0mMacTHOE BETPOKOIECO KHa-~
MeTpoM D=8 M ¢ yncnom Mopyaed Z, =4, 5 M ¢ yIIoOM 3aKIn-
HeHHMs Y=— 6° Ha BHeIIHEM KOHIE JONACTH.

[Ipodmab kpuina GBI paccYMTaH JIIS IECTH CedeHui ¢ pac-
MOJIOKEeHAeM HX 110 BHHTOBOH JHHHA M §e3 KakuX OM TO HH
GELIO OPTAaHOB YHpAaBIeHUA Ha JIONACTH.

KoHerpyruusa kpruaa nmoxazana na puc. 93, u Ha pue. 94
RaHEL €70 COBMEIIEHHEE CeYeHNST; OHM JAIOT KAPTUHY IIOJ0Re-
HAA ceyeHNIl mOmacTH OTHOCMTENBHO APYT HOpyra.

B mmxecnenyomeir rabanue 9 npunpexeHH OCHOBHEE JaH-
Hule 23POMHAMHYECKOTO PAacYéTa BeTPAKA (pacyéT mponsse-~
aéx no reopuu I'. X, Cabunnna).
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0,85 ] 3,82 [1°00° | 8°26) 0,68 0,15 0,7.410,014 | 0,35
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0,4 | 1,80 [0°45 {18°05"} 0,92 0,21 0,985(0,01 0,3>
0,25 | 1,12 [4°157{23%5' | 1,00 0,22 1,2080,021 | 0,33

AnpogminaMmueckas XapaKTePHUCTHKA DTOTO BeTpAKa, IO-

aydeHHAs MPH WCIHBITAHMHN B HPHPONHEIX yCIOBUAX, MOKA-
3aHa Ha pnuc. 95,

\ 4=0,25

Pme. 94. CosvemenHe CCICHHI JODACTH KPHLIA, NOKA3aHIOr0 Ha
pucynke 93.

Kpowme rtoro, 6pia0 mpoBefieHO HMCHHTAHHE MORENM 3TOrO
BeTpAKA B a’pogMHaMuyeckoit Tpybe. Moness mpepcraBisia
nosHoe noxgot6ue ¢ BerpsakoM D=8 M, HCIHITAHHHM BIPAPOS-
HEIX yCaOBHAX,

XapakTepHCTHKH, IOXYYCHHEE DPACYETOM M HMCIEITaHAEM
BOTPAKA B IPUPOAHEIX YCAOBMAX I €TO MOTENH B adPOjIMHA-
Mudeckoit Tpybe, npasegens Ha puc, 96, rme I — reopern-
decran (myHwrup); /I — TONCTAA CHIOWHAA, NOJyYeHa B
aspogmuaMmueckoit TpyGe, nm [l — ToHkaA, momyueHa mpu
UCHHTAaHMM BeTPOKOJeca B IPHDORHHIX yCIOBUAX,

12 g M. ®arecs 77



ConocTaBunenne KPABHX ITOKA3KBAET HOCTATOYHO XOPOMIee
COBIQJICHHC TEeOPeTHYeCKO o MOJENBHOH XapaHKTEePHCTHK
" HatypHl. Teopus gana Spex=—0,497; ucHEITaHWE MOJeaN B
aBpOAMHAMIIYECKOLT TpYyGe mamo &mex=0,47 U B NpHUPOJHEX
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Pric. 95. OncmepnyenTanpiele XaPaKTOPECTORII BCTPOKO’IecA
K pHCYRKY 93.
-

VCIOBUAX IOJXYUCHO Ipmax =— 0,40, PacxomacHna, Kak BUgnM,
HeBGIUKH, 4TO JIOATBEP;KAAeT INpAaRMIBHOCTH METOHA asDo-
AVHAMIYeCKOTO pacyéra IO JAaHIOH TeOpHH.

YT0o6H BHIACHHUTHL BIMAHMIE yIJa 33KJIANNEHHA ¥ Ha Xapak-
TepUCTNiY, OELIN IPOBEXEHE! MCIHTAHNA IPHA PAa3HHX yIVaX
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@ JIOMAcTH STOrO BeTpAKa B NMPUPOAHHX YCIOBHAX. Moay-
qeHHBIC XaPAKTePHCTHRI B 38 BUCHMOCTH OT YIVIA 3aKIHHEHUA
aOTACTA ¢ MOKA3aHH Ha pme. 97,

Meroji McIHTAHMA  BeTpuBUTarelel B CENbCKOXO3Al-
cTBeHHCU BKCIIOATAUN HECHOJBKO  OTIMYaeTCA OT Iic-
OEITAHAA  BeTpofBHrare]eit B JaGopaTopHEIX  VCIUBUAX.
B x03A0CTBEHHHMX YCIOBHAX OGBIYIIO NPOBONAT HCHHITAIKA

M
0,16
0,14 N
I 1 L\“///‘."
0,12 :
' ] AN "(‘ L]
0,10 HINW "
b ‘ ' \ -
i N | o
0108 , \rll!
AN 3
0.060«13 S
Y A S~ L AN
0:04}074 / \ SN
F N
AT T T T TR
0,02 - & R B
\
0,00L=tZ] A NhNEL

| 2 3 4 5 6 7 8 9 10

Pmc. 96. Xapaxrepactaka Berpoxosiecd D=8 m; Zn =4,5; i=3:

I — Teopetuveckass; Il — 1o OpPORXYBKAM B a3pOOMHaMUYeCKOH TpyOe;
11l — 1Mo MCHIBTAHMAM B NDPUDPONEBIX YCJIAOBMHAX,

[enoTo BeTPOCWIIVBOI'O arperaTa Ha OUpefeaséHHOM BHAe pabo-
Thi. B 3amady »Tux memeTaumilt BXOOAT HUAyYcHUe Xapak-
TepHCeTHR CEMbCKOXO3HIICTBEHHBIX MAUIUH B 3aBHCHMOCTH OT
0GopoTOB M OTHICKAHME HAMBBITONHEHIIEro perkuMa BeTpPOCH-
JOBOTO arperafa Ha OMIOM BUKe PabOTHL

B pesyaprare wcmmranumii HeoOxommmo  paspaborars
PYHKOBOjAIINEe YHA3aHUA N0 IKCIVIOATAUA JAHHOH MAIIMHBL
¢ BETPOABNTATENICM,

B nporpaMyy ncHOeITaHMH AOTRHO BXOAUTH:

1) obcnemoBaHme yciaopuit xosgiicTbeHHOE OKCILIOATaLUU
BETPOYCTAHOBKH;

2) cocTapJeHUe e TEXHUYECKOH XapaKTepACTHKH,

J) MUATOTUBKA BETPOCWIOBOTO Aarperara K MCHOHTAHAAM
COOTBETCTBEIIIO MECTHBIM YCIOBHAM,
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4) ucnHITaHME BeTPOYCTAHOBKI ¢ ompefeleHHeM:

a) XapaKTePUCTUKM BETPOIBHIaTeAs Ipu padoTe C Top-
MO30M JTeHTOYIIBIM ILIH KOJOXOYHEIM, ecild IO3BOJAI0T MEecT-
HEle YCIIOBHA,

6) cropocteif BeTpa, HIpH KOTOPHIX BETPOABATATETH HAYIl-
paeT paboTaTh, peryanpoBaThCA H OCTAHABIUBAETCH,

B) II0Tepb HA TPEHUE ¥ BCTpoABulaTe. s U B Iepefade K pa-
GounM MalmHaM,

M
!
0,14 Pk =
0.12 A Qr=6%(paduct.
o A PRI 12
0,10 L4~ | PR=18Y
b L A1 | Q=243
0. 08 AP 1 R=30°
v j\ A I, L — (:P—]REIS 8
o 0,- / ( )K \/ L1\ \\_A/‘/ (PR:4’)l°
Rt @7 AV, (VLY TN D] /q)'=48°
0,04 AN LT R S k
el G { N\t WAY
+0,02 W /3// \\
PTEA -
3,00 LI \ A \ Z
1112 a3 [\2aT5 6 ] 7\ 8 9] 10
oo O TN T T K] l
Pae. 97. XapaxTepueTisn Betpoxoiteca D=8 M, Zr —4,5, =3,

HCOBFAHHOrO IIPH PAa3HLIX yr/ax 3aiJIMHedH:T JonacTd.

Y) IpON3BOANTEINBHOCTH BETPOCHIOBOTO arperata B 3aBH-
CUMOCTH OT CKODOCTH BETpa 1 00OPOTOB BETPUKOIECH,

1) XapakTepucTnky pabodell MamnHH, NPUKIIYCHHONI K Be-
TPOXBUTATENIO.

Pesyaprathl ncnbTaHRil 3aHOCATCA B IIPOTOKOJBL, COCTAB-
JAIOTCA CBOJHEEG TAabJHIII UM CTPOATCA XapaKTePHCTHKI
paboTEl BETPOYCTAHOBKI, 118 OCHOBAHHMH KOTODHIX [eIaloTCA
BRIBOAH O 1€7eCO0GPARHOCTH IIPUMEHEHNA BeTpPOABMIATENA
1A paboThl ¢ gaHHOIl MAaImHO,

ITogpobnocTr HKCIIOATANUOHNLIX HMCOKTAHUIL BETpOYCTa-
HOBOK M3JI0;KeHN B KHHIe aBropa «MeToinmKa HCIBITaHHA
perpopBurarenelf, paboTawIux ¢ genTpobeKHBIME HacocaMu
A ¢ CelbCKOXO034HCTEeHHBIMI MammHaMuy, 19.9 r.
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TIABA VII1

YCTAHOB BETPO/IBUI'ATEIEIl HA BETEP

Berep mOCTOAHHO MEHAET CBOE HAaNpaBleHEe, IJABHAEIM
o6pa3oM, B TIOpU3OHTAABHOIT HaockocTd. Berpopsurarens
Haubonee dpddexrupHo paboTraeT B TOT MOMEHT, KOTHA CLO-
POCTH BETpA HANIPABJIEIA MEPHEHANKYTAPHO K IIIOCKOCTH Bpa~
IeHNsT BeTpOKojgeca. TakuM o0pa3oM BO3HUKAeT HEOOGXOAHM-
MOCTH TEM WJIH NHEIM CIIOCOOOM 34CTAaBUTH BeTpOKOJIe(‘,O cJae-
JI0BATHL 34 BCEMHM W3MCHOHHAMH HAalpabBleHud BOJYyUIHOTO
IOTOKA.

OTH ABIKCeHHA, cOO0pAa3HO HAIPABICHNIO BeTpa, HA3LI-
BAIOTCA YCTAIIOBOM BeTpOjBUTATedeil HA BCTep.

Y unpocreiiinx BeTpoxpurarteneil (KycTapHHX) YcTaHOB
Ha BeTep BETpOKOJeca AelaloT BpYYHylo, y Gosee cosep-
HIEHHHX (34BOJCIROTO TPOM3BOACTEA) BETPOKOJECO yCTaHAB-
anpaercd HA BeTep ABTOMATUYECKH.

Pyunoii ycTauos Ha BeTep ocyilecTBasieTcd audoO OORIK-
HOBEHHRIM pPHYATOM, 3AKpEIJIAeMBIM HA IOBODOTHOI YacTu
MEeTBHMOBI, Ju60 ¢ MOMOIBI 3yGuaroll mepemadn. Boaee
noxpo6GHO BTOT BONPOC OCBEUIEH B IJ1aBC O BeTPAHKIX MEJb-
Hupax (§ 58 n 61).

ABroMaTrnyec KNl yCTAHOB HAa BeTep OCYIIECTBIAETCA cJie-
RYIOUIMH YeTHpbMA clocobavm: 1) XBocTOM, meifcTByoLImM
aragornuno Qarprepy; 2) HeGOIBUIMMI BETpAYKAMHU, HA3H-
BaeMbIME BUHPO3aMH I AelcTBYIOIIMHA HAa IOBOP OTHYIO Y4CTh
BETpAKA 4epes 3yfuaTyio mepejauy; 3) pacroioxeHueM BeT-
pOKOAeca MO3agd GalllHM BETPAKA IO IPHHINANY YCTAHOB:
Ha BeTep XBOCTOM; 4) YCTaHOB Ha BETEp DIEKTPOMOTOPOM,
Bee st cnocofm ycramHosa Ha BeTep NpUMEHAIOTCA B Ipak-
THKE,
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§ 30. YCTAHOD IIPH ITOMOM{A XBOCTA

¥ MmamomomumX Berpoasmrareseit, go 15 a. c., Berpoko-
JecO YCTaHABIHBAETCA HA BETEp ¢ MNOMOIEBI0 XBOCTA, KOTO-

puiit  peiicTByeT, Kak
) (aorep.
BokosoH 843 HKorpa serep Hampas:
TeH NepNeHIUKYIAPHO
e P
BeTpOoKOdecy (HAIpasae-
“T ume I Ha puc. 98), Ha

HOBEPXHOCTH XBOCTA He
BO3HIKACT CHJ, KOTOpHE
OTKIOHANM OH ero B TY
WM ApYryo CTOpOHY.
' Har Toabko Betep maMe-

1 Maan TP“' nuurcA (HanpanmeHHe ¢
1 , Ha puc. 98), Ha mosepx
i HOCTH XBOCTa BO3HHKAET
GoroBad cuira Pyg, KOTO-

1./ pas moBOpavYMBAET ero,
a BMecTe ¢ HUM H YoO-

JIOBK BETPOABUTATEN;

Prc. 98. Cxema ycranosa BeTpoxoeca y eTPOA rPa en?
Ha BerTep OpY IOMOME XBOCTA. 0KOJ0 BEPTURATBHOU
ocH. JTOT [OBOPOT IpO-

JlomAaeTcH 10 TeX IOp, MOKa XBOCT CTAHET NapaJlJIeNbHo, a
IIOCKOCTh BPALEHHA BETPOKOIECA NEPHEHJAMKYIAPHO Ha-
OpaBIeHHI0 BETpA.

Ha nosopaunBalomyloca OKOJI0 BepTHKAJBHOI OCH CHCTe-
My nmelicTBYIOT caexywigne cuasl (puc. 99 n 100):

1) cumma Ha MOBEPXHOCTH XBOCTA LUPH OTKIOHEHMAX Be-
Tpa o | = -4 20° pasna:

4

\

R, (e 159

| Pu=Carh () (152)

rne (1—;—:—2) —Koscblmuem',y'meBalouum [10TEPIO CKOpO-
CTH Béanymnoro IOTOKA 32 BETPOKOJICCOM;

2) appozuHAMHYECCKHEe CUXBI Ha BeTpOKoJece:
Y =ynR?% 5 (153)
— Ve -
X =uzxnR% 9 (154)

rie: R — pagmyc Berpoxroseca,
Y A T ~— KODYUUHMEHTH! aADPOMHAMUUECKAUX CHIX, KOTOpHIE
yCTaHABJNBAIOTCA OMBITHRIM ITYTEM NIPH POy BKE BCel'o BeT-
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poromeca. 9T KOIPUUUEHTH AHATOTHYHBL KOIPUUUMEHTAM
C, u C,, ROTOpHIe IHOJIYYAT NPONYBKOH JTOMAcTH.

Ha puc. 101 u 102 gans rpaguru u3MeHeHUA y U z pafg
MHOTOJIOI. CTHOFO U MAJ0JI0NAcTHOTO BETPOKOJEC, a Ha PIHC.

Puc. 99. Cxona JeficTBHA CHAJ Ha BeTPAK, UMEIOIIAR
6oroByio JIOHATY.

y
] t—— -L Pyn
\Y .__* | [‘M\ )
— e L
* a | X

Pac. 100. Cxema ge#CTBUA CAT HA BETPAK, 0Ch KOTOPOro
cMellells OTHOCHTeABHO BePTHKaABHOM OCH CawHd.

103 u 104 marnsr rpadUKH QA ONMpPEJEdeHUA TOYeK IpHII0-
MeHUA cHa .\, HaNpaBICHIHX NAPAIICTbHO OCH BPAIUCHUA
BETPOKOJECA. I KpWEbIe IOCTPOEHE HA OCHOBAHMHI BKCIIE-
PUMEHTAIBHLIY HCCJISJOBAHUI B adpojgmHaMuYecKoil Tpyode,
uposenénunix M. B. CMHDHOBBIM, U MOTYT CAY#HTL PYKU-
BOXCTBOM IPH MOACYETE aDPOAMHAMUYECKUX CHJI HA BETPOKO-
aece,
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Cua Ha MOBEPXHOCTH, 3aKpeMIEHHOI cOOKY mo3anm BeT-
pOKoOJeca ¢ LENbI0 PEryIUpPOBAHUA (O PETYIHDPOBAHUM CM.

§ 33, puc. 119), pasna:

V2
P,1 ’—'ICRF,(‘—Z—. (155)

Cyu Cx

T T r wolFenT=
1,61 (] nA0cKan) AnOCKAR oyFepx— [x anpam.nuocxaﬂ
! /AB 5=~ NOBEPX A  HOCTH nosBepx—
1.2 9 HOCTL [ '—:5:1 J HocTh 12
) o - L rJ/ L 4 l y
0,3 P Cy Cx| 24 ,_Cx__() 8
A q :Y]?, . Y, )
’ A k[N
01 ,1((1‘,‘- ;—(fy 0,4

0 20 40 60 80 20 40 60 80 20 40 60 s0QX?

Puc. 105. Uamenenne roxpuuinentos €, 8 C, OA2CTOHOR
B 3aBHCHMOCTH OF yrvIa 4.

B ypasnenuax (152) u (155) Cp — wosdunuent cuasl co-
IpOTUBICHUA, KOTOpadA ABJAETCA pasBHOAeHCTByWOIell cua
NMONBEMHOM I CONPOTUBIGHNA, BOSHUKAIUX HAa IOBEP XHOCTH
npu peifcTBIM Ha Hed MOTOKA I10j{ HEKOTOPHIM YIVIOM d.

Cq
0,5
)L:e/wl . l/q\ 18 I
o e _:___———' '/
0,4 AR e -
AL/’-" x :‘:-1—"/— I
03 |t
V/ i s
Q.2 ’// o
V o —
0|‘ v B I
! J

0 10 20 30 40 50 (g 60°

Pac. 106. Kpuewme ueHTpa jaBilendg NJ0CKHX
IJIACTHHOK Mo 3iifenio.

Beauunga kosduiuenTa papHOZeHCTBYIOMEH CHIbl paBHa:
2 C2 =
Cr=) CiFC (15%)
Kooduunenrn C, m C, 1A maacTHHOKR MOHO 6parb IO
rpuspm puc. 105,
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Mpn pemenun ypasmemuii (152) u (155) mbr npunmmaem
HAIIPABJIEGHIE PaBROZEIICTBYIOMIX CILT CONPOTIBAeHNA Py U
Pﬂ HePHeH}IHHyHﬂPI{LIM R IoBepXx-
HOCTH, 9TO He cosceM BepHO. Pas-
gomeficTBYIOMAA CHIA CONMpPOTHBIE-
HIA HOBEPXHOCTH, HAKJOHHOIL noj
yraoM a° K IOTOKY, COCTaBAACT
HeroTOpHIH yrox ° ¢ nepneHaNKY-
AAPOM. OTOT YIOJd, OHAKO , HACTON b-
KO MaJj, 9T0 NPAaKTHYECKH MOIKHO
CYMTATH PABHOACHCTBYOIYIO CHIY
HopMaabloit k mosepxnoctu. ([lpn
yraax @>=>10° yroax oTKIOHCHHA
paBHopjelicTByloineil R He mpesu-
waer 0 = 1°).

Jlanee HYKHO 3aMeTHTh, YTO
TOYKA NPUITOMEHUA DTON CHIH W3-
MEHAGTCA ¢ N3MEHeHHeM YIia aTa-
k. [logomenne eé Ha 10OBEPXHOCTH
ompejesAeTcA ¢ IOMONIbI0 ypaBHe-
HuA (44a) u puc. 106, rae npusene-
Hpl KPUBHE U3MeHEHUA IEHTpPA AaB-
AEHNA [JJA IJTACTHHOK C pasiuy-
HEIMM OTHOLICHUAMH { [JIHIHBL IIIA~

o N { ‘
CTHHKH K €8 xopie b <" =% = 13 Puc. 107. Cxema goifcr-
6 1/.- 1/ BHH PEAKTHBHOrO MOMEHTA
v e M) nepeian.

Cnanr Py, Y, X n P,, Bupa-
ikaemple ypasHeHnaun (152), (153), (154) u (155), cosnaior
OTHOCHTEIBHO BEPTHKAALHOM 0CM MOMEHTHI, YAEPiNHBAOLIME
CHCTeMy B paBHOBECHH:

ﬂl.a:c - Px‘!L' (157)
M,=P, L l
M,=Y! (110 puc. 99) (158)
M,=Xa f
M, =X (z2-a) (vo puc. 100), (159)

TEe: @ — paccToAHMe LEeHTpPa AaBleHud OF OCH BPAIICHAR
BeTpOKOJeca; GepeTcA ¢ - MPH IOJOKeHIN LEHTpa AaBie-
HUA cHPaBa OCU BpAIGHHA BETPOKOIeca M ¢ —, ecJIH OH
3aHUMaeT IOJOMEHHE CJCEA OCH BETPOROIECA;
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€ — BeJUYHMHA CMEINEHIA OCH BETPUKOIECA OTHOCUTCILHO
ocn Gamnn (puc. 100);

Lu L’ — paccroanne OT OcH MOBOPOTA TFOJOBKH [0 HeHTpa
JABIEINA MOBEPXHOCTH COOTBETCTBEHHO XBOCTA M JOIATHL.

¥ BeTposBUraTeeil ¢ Bep THKAIBHLIM BPaINAIOIIMC A BATOM
BECbMA CYUIeCTEEHHOC BINAHMG HA MOJOKCHHE BETPOioIeca
OTHOCHTEIBHO HANPABICUUA BETPA OKABBIBACT MOMCHT PCAK-
THBHOH cUILl 3y0beB MCCTCPHII BEPTURANBIONO BAJA. DTOT
MOMCHT HA3pIBAIOT PEAKTUBILM MOMeHTOM. OH cTpemures
OOBePUYTH [OJOBKY BETPOBATATEJA OTIOCHTCALHO BepTH-
xaxbHOl ocm (pme. 107).

OxpymHoe yeunne BCAymielf INCCTEPIIN BLIRHI BAET PEAKTHB-
Hylo cuxry Py, ngeficTsyiomylo #a miege 7 OTHOCHTCALHO Bep-
THKAJABHOII OocH. JTa CHIA CO3RAET KPYTAUL MOMEHT Beeit
LOJOBKM, MMEOIIel BO3MOMHOCTD IOBCPHYTHCH OKOJIO Bep-
THHKAIBHOM ocu. BeiamyuHa peaKTHBHOI0O MOMEHTA oOIpeje-
JIAGTCH C IIOMOILLBIO Y PABHOHU:

M,=716,27 xru, (1£0)

rpe: N — MOUIHOCTH BETPOXBHUTATEeJdA B Jd. C.;
n— 4ncao 00OPOTOB B MUHYTY BePTIKAJLHOIO B

npyu IAHHOH MOINHOCTH,

U3 ypasnenna (160) sugum, 4To peakTHBIHEIT MOMCHT pa-
BEH KPYTAUMEMY MOMEHTY Bajla BETPOABUIATCMA.

Hama cucrema 6yj1eT B paBHORECHN , KOT/(A CYMMa MOMCHTOB
JBeMCTBYIOIUX Ha HCE CHJ OTHOCHTCJABIIO BEPTUKAJIBHOI
ocu Z—Z pasua Hymio, T. e:

SM, =Myt My — M, M, — M, =0

LA CXGMBI, IIOKA3aHMOIl Ha puc. 99, u

2 Mez=Mug— M, M, =0

1A cXemnl, Tokasansoii ra pumc. 100,
W3 atnnx ypaBHeHHﬁ nmoJdyvTaeM MOMEIITLI XBOCT& [AJA CH-
cTéM, MOKa3aHHhX Ha puc. 99 m 100.
Myg=M,+-M,—M,— M, (161)
CﬂJIbI, BbI3BlBAKIINE 3T MCMEHTHI, JAIOTCA ypaBHeHI/IﬂMM
(152), (153), (154) n (155).
Kax BaHdeT [I0J0MeHNe CUCTEMEl B IOTOKE BETpa Ha BEJi-
YIHYy MOMEHTOB, BBI3HBaeMbIX feficTBUEM BeTpa HA MOBEpX-
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HOCTB XBOCTA IT BOTPOKONECO, MOKIO MPOCIEANTH MO DHCIe-
pPHMEHTRABHL M KpHBhiM, noayvedHdny 1. B. CunpHOBHM.

Ha puc. 108 naiw

DKCIEDH Mell raI bilbie 0"“216[ =
KpUBbIE MOMCUTOB ]I ! - P
caydan, Korja serpo- 02 A
KOJIECO HEe U3MeHHCT 0,22 y AV
Hep BOHAYAJ LHOTO 110- 0,20 -
A0MeHUdA, T. €, XBICT 0,18 //
#ECTKO CBA3AIl ¢ To- 0,16 /o
JOBKOIT BeTpAKa. 0,14 [_{

Ha pue. 109 u 110 o.12 [
[IOKA3AaHLI KPHBLIE OT- ' /
HOCHTETBHLIX MOMEH- 0;2 ! il

- Uy
TOB AJId BeTpPOXBIILA 3’03 L_:}%
30 {x

[ { o “"“\,I

.1

~ [

[ [ 1

M.

Puc. 108. Kpnnwe wmoventon emy, meit-
CTB)’}OH[HX Ha (‘HCTG!\ly BeTptlHﬂ l’IpH 33MC-

HeHUAX Hanpas/aeuiis BeTp

a.

ST 8070 60 50 40 30 20 10 0Ya 10 20 30 40 50 60 70 80 90 ¥°
03 04\
1
/1 lowos |
! 0,08
1 0,10 )
o2 Teneit,  peryampyo-
- X HMUXCA 10 CcHCTeMe
\ J 014 RINNCY ¢ JTOMATOH
0,16 108 -
=18 ’l‘;\ / ’ u Ge3 neé (o peryam
y 0,18 posamnu c. § 33).
L
- 0,20 OJTH KpREBEE mpef-
1" // 0,22 CTABAIOT W3MeHeHUe
BR<Y 0.23 BCIMYIHEL MOMEHTOB,
1
g 0.26 IOBOPAYIBAIOLIX IO~
& 0’23 JOBRY OTIOCHTCHBHO

BepTURAJIBHOI ocu B
3aBHCUMOCTH OT YT
| MCHKIY OCBIO Bpare-
HYA BeTPOKOsIECA W
HanpaslIcHUueM BETpAa,

Ormocurensusiv (Geapasyeplsiy) MOMEHTOM £/, HA3EIBAIOT

OTHOLIEHNe Pa3MEPHOrO MOA

eirra M

HAI[1elIHOTO BKenepn-

MEHTOM, K OMETaeMOii MOBePXHOCTH Betpokoideca mhH?,
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r2

4
pangycy BeTporoseca R 1 K CKOPOCTIOMY HAMOPY i ) T8t
[4

y M,
== (163)
[ —-

é

rpe: M, — pa3vepHas BeIMYMHA MOMEHTA B KIM:
R — paguyc Berpokomeca B M.
13 ypasuenus (163) pasmepunit Moyent pasen:

M, =M nRt} (164)

Kpussie MoMeHTOB, moka3anHue na puc. 108, 109 n 110,
HONYYeHbl A MOAelNell CO CJACAYIOUMM OTHOLISIUEM KO-
CTPYKTUBHHX Pa3MepOB CHCTEMEL:

l

Brurer Berporomeca == 0,125 na xpueux pme. 108

To e %:0,167 JUIf KPABHX pHC
109 7 110
BiiteT NOBEPXHOCTA XBOCTA, CUM-
Tag OT UCH MOBOPOTA 70 BHel- D =1,0 A1g BceX KpEBHK
HEro KOHIA MOBEPXHOCTH
DRCUEHTPHCHTET MY OChIO Bpa-
INEAUs BETPOKONECA U OChIO II0- —b =0 nas kpunex pme. 108
BOPOTA FOTOBKH
ORCUEHTDHCATET MeKTY OChIO BpR-
meups Berporosaeca U OCbK HO- »5:0,04 I Kpusuwix puce. 110
BOPOTA I'0JIOLKH
Otnomenye NOBEPXHOCTH XBOCTA f g
X oMeTacMoil mosepxuocth Berpo- 3 —=0,129 gas Beex kpumbIx

ro.reca F

Ha puc. 108 n 110 wpusasa I npegcrapaser aspoguaHaMn-
geckmit MomeHT M, BeTporomeca, rpuBas 11 — cymmapHit
MoMeHT M BeTpokoMeca u XBocta, u rpusam II] — momeHT
OIHOI'0 XBOCTa (B 32BHCHMOCTH OT VIVIA Y MEMKIY HAmpaBbie-
Hiey BeTpa JI OCpl0 BpaweHnsa BeTpokodeca). Ha puc. 109
JAaHa KpuBadg cymMapHoro mosmeuTta M, Berpokogeca, XBo-
¢Ta 1 GOKOBOIT JTOMaTh € KBajgpPAaTHOil OBEPpXHOCTHIO (CTOPO-
Hel kBagparta 0, 177 D).

Comocrapasaa kpusee puc. 108 ¢ rpuBeiMu pnc. 109 n
110, 3amewaem, 410 B HaubGomee OaarONPHUATHEX YCJIOBHAX
HAXOJUTCA BETPOROJECO O OTHOIMEHUI0 K BeTPY, KOrga BeT-
poiBHIraTenb He MMeCT TOMOJHUTEIbHHX YCTPOHCTB, MpPEHLY-
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cMATPUBAIOIIAX OTKIOHEHIe BEeTPOKOJECA C LeNbl0 peryim-
posaHus (puc. 108). B arom cayuae npil OTKIOHCHHH BeTpa

Ha He3HAYUTeJbHBH
yron yie HAMeeTCA
MOMEHT, TO3BOJIAI-

N,

4

0 50 60 70 80Y°

mmi ceifdac e mO- 0,24
BepHYTb CHCTeMy 1 0,22
MOCTaBHUTH BETpOKOJIE- 0,20
€O MPOTHB BeTpa (CM. 0.18
wpusyo [11). 0,16
Ilpn Haxmuum ixe 0,14
NOBEPXHOCTH UJTH DKC- 0,12
NeHTPHACUTETA MeKAY 0.10
BepTHRaJILHOﬁ OCBIO U 0.08
OChHIO BeTpOKOJeca 006
NOABJAGTCHA MOMEHT, 0'104
0,02
90 80 70 60 50 40 30 20 10 0 1020] 30 4

R Vv s {JTO'_'Z

a==(0,1770 0,34

% f& 056

N Bt $ 1 Vl0.03

l 0.1

T 3 0,12

=

:F-J I\B\L I 0,14

l “‘ 0.16

[T 1 oe

¥ 0.20

A 0.22

VA 0,24

/ | {oas

S 0,28

5.30

My

Pnc. 109. Kpnsore mo-
MEHTOB CIT, ZeHCTBYI0O-
HAX Ha CHCTEMYy BeT-
pAKa TUpH A3MEHEHMAX
HanpaBIelHs  BeTpa.
Berpak ¢  Gorkosoi
JI0HATOA.

KOTOPHII OTKIOHAET BeTPOKOJecO OT nPAMOI0 BO3Jeii-
CTBUA Ha Hero BeTpa. B pToM caywae cymmapHas KpHBaA
Il momentoB He npoxogut wepe3 0 Hayama KOOpAMHAT (pHC.
109 u 110). Ipu yrae Y —0 uMeerca OTPUIATENBHHL MO-
MEHT, KOTOPHIif OTI:IOHAET BeTpokodeco. M Toabko npu yrie
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¥ = 20 ° cyMMapHBIf MOMEHT CTAHOBATCA IIOJOKHTEN bHEIN
(puc. 110) u cmereMa nprodperaer ycToiiYNBOe NOMTOKCIHe,

s KOMIeHCAIII
OTPUIATCIBHOTO MO~
MeHTa 1eJ1aI0T IOBEP X-
110¢TH XBOCTa B BIIC
AYAEA €  DHIIYRIO-
¢ThlI0 B CTOpOLY Ha-
[OpaBiCHUA  peryiu-
pylom.eﬁ TIOBCPXHOCTH
BIM  BKCIECHTpHCUHTe-
Ta. Tawroil XBOCT nH3-
BOJIfET A0 HEKOTOPOL

My
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Prc. 110. Kpneue Moven-
TOB CA'l, REHACTBYIOMAX HA
CHCTCMY BeTPAKA TIPH W3-
MeleHUAX HalD&aBJIenAd
BoTpa. BeTpax BHIBOXHTCST
N3-mo1  Berpa 33  CuéT
CMOIIEHA] OCH BeTPOXO-
Jeca  OTHOMTEIBRHO OCH
Hawgn,

yToJ OTKIOHeHUA BeTporojdeca. C BTOIM ske 1elbi0 B IPAKTAKE
NeMAI0T OTIVIOHEHIe XBOCTA Ha HeKoTopsiii yrox v (or 5°
po 6°) or HanpaBJeHUS OCA BeTPOKOJEC3 B IIPOTHBOMOJON
HYI0 CTOPOHY HAaIpaBIeHHs peTyIuMPYOIeil mOBepXHOC.L

unu dKcueHTpucurera (puc. 111).
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ZameTHM, 9TO BTO MEPOIPMATHE KOMIICHCUPYeT TaKmKe
eaKTUBHbI MOMeHT M ,, KOTODELI MMeeT MECTO ¥ BETPOXBU-
raTedell ¢ BPANAIUMCH BEPTUKANBHEIM BaJOM.
OTanguTeNbHOII OCOGEHHOCTBIO YCTAHOBA BETpOKOJeca Ha
peTep XBOCTOM ABIAETCH TO, 4TO XBOCT GLICTPO pearupyer Ha
pce M3MeHeHUA HaupaBiaeHuA Berpa. Taxum odpasom, obecme-

Puz, 111. Iepexoc xBocTa oTHOCHTE LHO Pme. 112, Cxema pneiict-

HANPaBTeHHs BETPA ¢ Lie/1bI0 KOMIGHCALlHH  BHT  THPOCKOIAYECKOro

MOMELTOB 0T GOKOBOM JTOIATHl M BeTPOKO-  MOMEHTa Ha BETPOKO.1eco.
Jeca.

YMBAETCH BO3MOMKHOCTH BETPOKOJeCy B mpolecce paboTH
Gonee NINTEAbHOe BPeMA HAXOJUTBCA [OJ NMPAMHM BO3jeil-
¢TBAEM BO3IYINHOIO NOTOKA. JTO MMeeT Ype3BLIYaiiHO BarKkHOE
3Ha4YeHHe, TAK KaK BETPOJABHUTATE]db MOAET PA3BUTH NOJTHYIO
MOL(HOCTH JIMIIB B TOM CIyYae, KOTA HOTOK BeTPa HanpaBlIeH
NepueHAUKYIAPHO MIOCKOCTH BpalleHUA BETPOKOIECA.

Ho ByecTe ¢ TeM OplcTpoe pearmpoBaHme XBOCTa HA BCe
U3MOHEHUA HANpPaBACHUA BETPA HMeeT I OTPUIATEABHYIO
croporny. Ilpm moBopoTe TONOBKM BeTPOXBHUTATEJNA HA
KpBUIBAX BETPOKOJECA, BO BpeMsa ero BPalleHUA BOBHHKAOT
rupockonngeckue cuau. [locaegnme cosgaoT marmbarouuit
MOMEHT, HA3HIBaeMHIl B NPAKTHKe BeTPONCIONb30BAHUA
IApPOCKONMYECKAN MOMeHTOM [34]. 3TOT MOMEHT m3rum-
GaeT Maxu KpHIBEB M OCh BeTpoKoaeca (puc. 112).
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MomenT, u3rubamomuit Max Kpeiia, B TedeHHe OFHOTO 00u-
POTa CTAHOBUTCA B3 Pa3a PABHHEIM HYJIO, KOTA Max MpHHL-
MaeT TOPHM3OHTAJbHOe IIONOMceHWe, H IOJIYy93eT XBA paia
MaKcUMai[bHOe 3HaYeHHe, KOTAA MaxX NPUHAMAET BepTHMHAMNL-
noe nonos:keume (puc. 113). Ilpn sTOM BesmumHa ero paBuu:

M = 2[ow, — oTHOCHTENBHO OCcH Y
- (165)
M, = lww, — oTHOCUTEIbRO OCH Z,
rge: / — MoMenT MuepuUM KpEIIA OTHOCHTEABHO OCH Bpd-
LUIeHNA BeTpOKOJeca:
® — VII0Ba" CKOPOCTh BETPOKOJIECA;
®, — YI7I0BasA CKOPOCTH BPAICHMSA BCeil cucTeMbi OTIO-
CHTeJBIO BepTUKANBHOI ocH,

=Nt S s -

y M
Y q :
—3~. n 3n n
+ 2
la:uﬂ
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Pac. 113. NXaparTepACTAKA TAPOCKOLHYECKOTO MOMEHTA
JABYXJIONACTBOI'0 BEeTPOKO/Ieca.
Boaee mojgpoGHO 0 TMPOCKOMMYECKIX MOMEHTAX CM. § 43.
Beanunmna ®; 3aBUCHT OT AIMHE XBocTa. Ecau mexomnrs
H3 MIpUHUANA paboTH mOBepXHOCTH, TO MaKCHMAJIBNYIO a-
OoTy 0Ta MOBePXHOCTH cOBepllaeT, KOTJA3 OHA HepeMemiaere s

1 .
¢o cropocrbio U = V. Tar Kax roBepxHOCTh XBOCTa Tlepe-

MeuiaeTcA Mo OKPY/KHOCTH ¢ PajiycoM, paBHBIM JJIMHC XBO-
cra L, xotopaa Gepércs OT BePTUKANBHON OCHM O IlelTpu

napycnocm. TO MOsKEeM HanHcaTh,
2znl

wn
U===5xL=5"

<

1
Tn 1
Bllech 55==0;, (Ie10BATEIBHO: wleg-V, OTRY /A
0y ===+ ¥
1=

(166)
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§ 81. YCTAHOB BHHIAPO3AMH

CxeMa ycTaHOBAa BUHAPO3aMH HpuBeAcHa ua puc., 114. Ha
HEKOTOPOM BhuIeTe II03aJH BeTPOKOIeCa YCTAHABIUBAOT HBA
BerpAYKA, HA3blBagMble BUHIPO3AMH, IIOCKOCTh RpAIIEHUS
KOTOPHIX MepHeHAUKYISIpHA IIOCKOCTH BpAlIEHHMA BeTPOKO-
meca M MApaliedbHa HAIIPaBICHAIO Retpa. Kak Tonbko Be-
Tep H3MEHHT CBOE HaIpas-
meude (crpeaxu V. ua
puc. 114), cefivac e Ha-
yHyT BPAamaThCA BHIAPO3EL.
KpyTaunuii MoMeHT BHHAPO3
BOCIPMHEMAeTCA  Iiepefa-
4geil, CocToAlell U3 KOHH-
9eCKUX M IUIHHAPHYLCKIX
mecrepéH.  lluaongpudvec-
Kasa UlecTepHA XOCTeXHel
HapH HaXOJRUTCA B 3alellie-
qua ¢ GoxbliuM 3yG4aThiM
KOMecOM, KECTKO HacaskeH- I'me. 114. CXeMa yCTanosa Berpo-
HBIM ' Ha BeHle Oamiunm, Hpu 1os1eca Ha BeTep BHHIPO3aMy.
BpameHud BHHAPO3, Ile-

CTepHA KATUTCA MO HeNOABMRHOMY 3y6uaToMy Kolecy, ysuic-
Kafl BCIO CHCTEMY TOJIOBKH M IIOBOPAYHMBaA e B FOPU3OHTAI b-
HOM IJIOCKOCTH.

910 IiepeMelleHUe IpOJOJKAeTCA IO TeX IIOP, IOKA 0CTa-
HOBATCA BUHAPO3H, YTO HPOMBOHAST JHIIE [T0CTe TOTO, Kak
OHM CTaHYT HapalliedbHO IIOTOKY, CIeZOBATEIBHO, BETPOKO-
feco B pTOT MOMenT Gyger cTOATD MePIeHIAKRYIAPHO 1Al Pa 8-
Nenuw BeTpa.

Ecnm npu yeranose j1a BeTep XBOCTOM CKOPOCTB IIOBOPOTA
CHCTEMBI OKOJI0 BEPTHKAIBHON OCH B CIYI3AX IIKBAJIOB YIpo-
7K3eT OBICTPOXOFHOMY BeT POZBATATEIIO OIOMKOH, TO TPA BUHL-
Po3ax OHA MeHee BepoATHA. ITO 00YCIOBIEHO BOBMOKHOCTHIO
BhIGopa m060r0 MepefaTOTHOTO YHCIA MesKAY BUHJPO3AMH H
mectepaéit pa Oamme. CaegoBaTedbHO, YTVIOBAA CROPOCTH
OTKIOHeHHUA BeTpPAKA ©;, BXOHAAA MHOKHTeJeM B ypaB-
Hennde (165), saBucur or BHOopa Hepefadd, & He OT cJiydvaii-
HBIX MOpPBLIBOB BeTpa.

YeranoB ma BeTep BHHADPO3aMU INIPUMEHAETCA §  He-
;((S)Topmx BeTpojBuratelleii, ~MOUIHOCTh  KOTOPHIX BEIIE

I c.
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Vraosasg CKOPOCTb TWOBOPOTA CHCTEMbI OKOIO BepTUKAIB-
HOH ocH ollpefeisieTCA ypaBHeHNEM:

20 (167)

0 —

1 i

rge: {—ImepefaToMHOe YMCJIO TPAHCMHUCCMM OT BHHAPO3

K 3y0uaroil mlecTepHe, 3aKpema€éHHOE Ha BepXHeM BeHle

Damnn; w,— yriaoBadg CKOPOCTh BHHAPO3, BEIUYNHA KOTOPOIl
OnpepenseTca ypaBHEHHeM:

22V
G)OZ_D— 3 (168)

rie Z, — CHHXPOHHOe 4HCI0 MOZYyJeli BUHAPO3; OTY Beau-
YIHY [PHHUMAIT [0 OIBITHHIM XapaKkTepuctukam (puc. 115);
IAA IPYTUX YCIaoOBHil
XapaRTepHGTHHH BUH -
Opo3 TpHUBENEHE! B
§ 42 Ha puc. 184;

D — guaMerp Buan-

0,05 Apos;
4 — CKOpOCTH

0,04 BeTpa.
HuaMerp sungpos
0,03 upuanmMaerca or 0,15
0.0° no 0,2 auaverpa Ber-
Tl Y=3 poroneca. Paamepn
\ nomnacTteif BUHZpo3 Ge-

.01 = NN N .
\)( \ PyTcAd B 3a BUCHMOCTH
>

OT JudaMeTpa  BHH-
apoz ), a uMeHHO:

Z=—R" OIupUHA HA BHell-
v
HeM KOHIe a="'g,
Pnc. 115. XapaktepHCTAKA KPyTAmHEX
MOMEHTOB BHHADO3 IS Pa3HHEIX YIVIOB m“P“HaHaBHyzpeH‘
HANpaBIeHEA BeTPA K INIOCKOCTIL BPa-  yon pomye 2
HieHd 5. 6’
D
qamua [ =7

Yucao domacreil y sungpos obsuao 4, 6 u Gouee.

Honssyscsy xapakrepuctuxaryu puc. 115 u ypaBmennamu
(167) n (168), momuo mogoGpars mepexady Tax, 4T0 TAPOCKO-
NUYeCKHEN MOMeHT He OyAeT ONACHHIM I MPOYHOCTH KOH-

cTpykunn serpoasuratead. [lpuGauwmenso o; mpummmaror
paBHOIt okomo 0,05.
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§ 82. YCTAHOB PACIIOJIOJKEHUEM BETPOKOJIECA
3A BAIIHER

Ecan pacnosioskuTh BeTPOKOIecO Mo3afu OalllHm Ha JOCTA-
TOYHO OOJBUIOM BBUIETE, TO Ha CcucTeMY OyaeT AeilcTBOBATE
appoAMHAMHYCCKHIT MOMEHT, XapaKTepHCTIIKA KOTOPOIO IO-
rasana KpusbiMu Ha pue. 108 u 110. HeiictBuem sroro mo-

Prc. 116. ¥cTanop Ha BeTep pPACHO.IOKeRHEM
BeTpoKkoneca za OamHei.

MeHTa BeTpPOKoJieco OyJeT caMo YCTAHABIMBATLCA IIO3aN
GamHu B HAMpaBieHWH BeTPa, TaK KAK CAMO BeTPOKOIECOo
Oyger urpath poas Qaworepa (puc. 116).

Tax xax Bexu4UHa ITOTO MOMEHTA, MOKABAHHOTO KPHUBHIMIT
1 ga pue. 108 u 110, 3aBuMCUT OT OTHOLIEHUA —ZD~, TO
miA 18-nonacTapix BeTpogBUTaTedeii, 09eBHAHO, MOKHO Gyaer
BOCIIONB30BATHCA 3TOIl KPHBOH AAA HaXOMpenus He0OXO-
OUMOTO a3POAMHAMHMYECKOTO MOMEHTa, YCTAaHABIIBAWINETO
BeTPOKOJECO B HAINlPaBJeHUH BeTpa.

O603Ha9M OTHOCHTENBLHEII MOMEHT, U3BECTHEHII U3 BKCIIe-

=5 l
PuMeHTa, 9epe3 M, U cOOTBETCTBYMIlee eMy OTHOWIGHNE Jy

uepe3 @; MOMEHT, KOTOPHIH HeOOXOAMM, YTOGH ynep#mBaTh
BETPOKOJIECO 0 BETPY, 0603HaTuM depes M, u cooTReTcTBeH-

I
HO + —
o= a’;Torga:
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u.iu =7 -— a' .

M.=7I.5 . (169)
CnefoBaTenpH0, HeOGXOAMMBILI aopoaMnaMUIeCKUil MOMEHT
{pasMepHBIT) MOMEM ONpeXedHuTh opuliukéHHo o ypas-

HeHHIO: R 2
M.=M, " npy% (170)

3a oTcyrcTBHEM TaRMX ke KpHBHX M, aaa GeicTpoxon-
HBIX BeTPOABHIaTeNell MOKHO BOCHOJB30BATHCA OKCIEpH-
MeHTAJAbHLIMA KPHUBBIME adpoguHaMudeckux cux X u Y, no-
wasanuex Ha puc. 102, Hogcuuras cuiy Y ¢ MOMOIIBIO ypas-
Henua (153) m ymHOKUB €€ Ha BEUIET BeTpokoJeca [, moiuy-
UMM a9pOANHAMIYECKUIT MOMEHT, HeOOXOQMMEBIA HaA yaep-
iKQHWA BETPOKOJIeCAa B HANDABICHAA BeTpa:

Map=Y-1=ynR% 10 (171)

JTOT KOHCTPYKTUBHO IPOCTOi ¢HOCOS yCTalloBa Ha BeTep
HMeeT cePhE3Hble HEeNOCTATHH, 3 MMEHHO:

1) Tak KAaK BHUIET BETPOKOJECa, KOTOPOe B RAHHOM CIy4dae
UrpaeT PoJb MOBEPXHOCTI XBOCTA, B HECKOJIBKO Pa3 MeHBIIe
BLIHOCA XBOCTOBOW IIOBEPXHOCTH OT BEePTUKAIBHON oOcwu,
T0, Ha OcHOBaHUM ypabHeuus (166), yrmosasa ckopocTs o,
[OBOPOTA TOJOBKE 6yAeT B HECKOJBLKO pa3 (OJbIIe YIIOBOf
CHROPOCTA HPU MOBOPOTE TOJOBKHE XBOCTOM; CISHOBATEIBHO,
I'EPOCKONUIecKuit MOMeHT OYACT B HecKOILKO pa3 Gouiniie.
YeM Y BeTpPojBHTaTeseidl, YCTAHABIUBAIOIMUXCA XBOCTOM:

2) HeMTp TAMKeC1M ROBOPAYMBAKINEHCA CHCTEMBI CMEINEH
Ha OHY CTOPOHY OTHOCHUTEJIBHO BePTUKAIBHOM OCH, 4TO Gyxer
BHISHIBATbL HEperpy3Ky HOAMANHAKOB B ONOpAX.

Y BerpopgBuraremed MOMHOCTBW 3
100 m. «¢. n Beue, NPHEMEHAEMBIX Ha BETPOIEKTPO-
CTAHIMAX, YCTAaHOB HAa BeTep OOMYNO OCYyIHECT-
BIAGTCA DI EKTPOMOTO P oM Hak Torsko Hanpasie-
H@Ae BeTpa IOJAyYaeT HEKOTOPHIMl Yrod OTHOCHTEIBLHO
OCH BpaUIeHHMA BeTpoKoJeca, KOHTAKTHOE NPHCIIOCO-
JleHHe BIIIYaeT dJIeKTPOMOTOP, KOTODHIT HPUBONUAT B JBH-
ieHAe TPAaHCMUCCHIO, IOBOPAYNBAIOIIYIO CHCTEMY OKOJIO Bep-
TEKAJXBHOM Ocu. B Tor MomeuT, worma Berporoseco cramo-
BUTCA IePneHANKYIAADPHO HANPABICHUIO BeTpa, KOHTAKT
ABTOMATHMYECKM BHIKIIOYaeT sieRTpoMoTop. IHepemada or
SJIEKTPOMOTOpPa K MlecTePHe, 3aKpemiaéHmoit Ha Oamwne,
OCYMIECTBAACTCA TAK Ke, KaK B YCTAHOBE BHHADO3AMII.



IJTABA IX
PEI'Y/IIIPOBAHUE YIHC/JIA OBOPOTODB
1 MOITHOCTH BETPOJABUTATEIEN

HemocToAHCTBO 3HepITin BCTPA Ype3BLYANHNO YCIOMHAET
TeXHAKY NCHOAb30BaHUAA 9Tofi omHepruu. Ecam cropocTs
BeTpa U3MeHseTcA B TeYeHue MUHYTH B 2—3 pasa, TO »Hep-
‘HA Ipm 3ToM naMensietc B 8—27 pas. llo 3amucam aHeMo-
1padOB MBBECTHH ¢iIyYau, KOI{[a CKOPOCTH BETPA M3MeHA-
Jach B TeYeHHe OAHOW MHMHYTHL Goxbile 4eM B 4 pasa, 3Ha-
YHT YHEPTUA BETPA H3MEHANACH Godiblle YeM B 64 pasza. Bue-
6Te ¢ TeM HeKOTOphie pafoume MAlIWHB, NPUKIOYAEMBIe I
BeTPOABATATEN0, TPeCYIOT O peeIéHHON MOMIHOCTE U YHCIA
060pOTOB, KOTOPHE ROMMHBI OCTABATHCHA ILOCTOAHHBIMHA BO
Bcé BpeMs paboTh ostux MamwuH. Jlas BHOOJIHEHHA 3TOTO
TpeGOBAHAA BETPOABUTATEN D JOJKOH PeryianpoBaTheA, T. e.
NMeTh TP 3aJaHHOM MOIHOCTH MIOCTOAHHOC 411¢I0 060 POTOB,
[1€3aBACKMO OT CROPOCTHM BeTpa.

[lpeoGpasosnBas BETPOBYI0 DHEPIHI0 B MEXAIMYECKYIO,
Ka3aJ0Ch OB €CTeCTBEHHHM CTPEMUTHCA K HOJHOMY HCIIONb-
30BAHMI0 BeTpa, NPOTEKAlmero 4depes seTpokoxeco. Ecan
MOKIO GHLIO OB IIpM TOMOIH BETPOJBHIATENA BOCHPUHATH
HOJHYI0 MOIIHOCTH BETPa IIPH BCEX BO3MOMHHIX €ro CKOpPO-
CTAX, BILIOTH X0 OYPh, MB HOAYYRIM OB Haubodce BEHCOKYIO
YoJ0BYI0 BHPaGoTKy. OnHako B DTOM ciaydae MPUILIOCH Obl
IIOCTPOUTH TAKOII IPOYHHIA BeTPOABUTATEN®, KOTOPHINT MOl
Gsl BoAepaTh HATPY3KYy IPU MaKCHMaJIBHO{ CKOpPOCTIH
BeTpa, BeTpevalommielica B gaHHOM Ppaitore, Bec takoro ser-
psxa GBI OB OTPOMHBEIM, MeKAY TeM KAK AAHMTENBHOCTH ©r0
paGoTel ¢ MakcmMaJdbHON Harpyskoii OblIa Obl KpadlHe HU-
wromHol, 4To CcAeAyeT U3 JAUHBIX O IIOBTOPAEMOCTH BeTpa
(¢m. raasy XI1I, § 46). Kpome Toro, sHeprus HyskHa HOTpe-
OuTen NOBceAHeBHO M UPHOAMBHUTEABHO B OXMHAKOBOM
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xoangecrse. Cief0BaTEIBHO, TOT MAKCAMYM 9HEPI A, KOTO PHIiL
cnoco0HAa AaTh BETPOYCTAHOBKA B KOPOTHMII TPOMEKYTOR
BPEeMEHN, MOKeT OKa3zarncsa BOooOHIe HeHyxHEHIM., Hawmowmern,
padodaa MammHa, mogofpaHHAsA K BETPOABUTATENI0 IO €ro
MAKCHMAJBbHOI MOWIHOCTH, HPHM MAaJbIX CKOPOCTAX Berpa
OyneT mMeTh OYeHb HNU3KUII KODPHUMEHT IOJe3HOTo AelicTBUA,
ITosToMy pacuérHyi0o CKOPOCTEH BeTpa A HAUAJA PEryJaupo-
BAHAA H ofeclieyeHUsA IIPOYHOCTA dacreil pafogero Mexa-
HA3Ma BRIOHPAIOT B COOTBETCTBHA CO CPEAHErOAOBHIMH CKO-
pocTaMu BeTpa. B mpakTAke mpmHAMAETCA A ONpEeIeHUs
MOIZHOCTH BETPOABHTATENA  pacuéTHad CHOPOCTHL BeTpa
Vy:8 M/ceK. nya pailoHOB CO CPETHErOJOBHIMH CKOPOCTHAMI
J0 5 M/ceK., Vy: 10 M/cex. nud paifoHOB €O ¢PEAHETOAOBHI-
Mm cKOpocTAMY BeTpa fo 7 M/cex. m, narowen, V,—=14 m/cex.
AaA paifoHOB €O CPeAHETOMOBLIMA CKOPOCTAMA BETpPA BHIIe
7 M/cex.

Mon{HoCTs BeTpOABUTATENA, ONPEACNEHHYI0 IOPA CKOPO-
crAx Berpa V,, Ha3HBAOT YCTAHOBICHHONH MOMIHOCTBIO IV,
Ona ABIAETCA ONTHMANBHON AJAA PAllOHOB ¢ MAHHOI CpefHe-
TOJ0BOH CHKOPOCTBIO BeTpa.

PeryannpoBaume BeTpoABUTaTEeNEd
3AKIIOYAeTCA B N3MEHEHHAN MOJIOKEHAA BETPOKOJEcA HIM ero
JomacTeit B IIOTOKE BETpa ¢ TeM, 4ToObl MOJIYYATHL MOU{HOCTE
a ofopoTEl HPUGIM3UTENBHO IOCTOAHHEBIMI,

CymecTByomne Cuoco0H peryIAPOBaHAA NMPAMEHAMHX B
OpAKTHKe BeTPOABHMTATeNeif B 3aBHCAMOCTH OT XapakTepa
BO3ICHCTBAA PEryINpyIomero MexaHn3Ma Ha paboTy BeTpOKo-
Jeca MOMKHO IOADAa3fedHTh HA JABE OCHOBHEE TIDYIIIHL

K mepBoif rpymue OTHOCATCA CHCTEMBHI PETryJIMpPOBAHHA, ¥
KOTOPHIX OCHOBHEIM pPeryIADYIOUM MEXaHM3MOM ABIACTCA
1enTpobeskRHbIl PerylIATop, BHIIOJIHCHHBIH B TOM WM HHOM
sage. B 5TOM caydyae HEKOTOpHe CHCTEMB! PeryJIHPOBAHMA
MOryT OHTHL ¢ ABYCTOPOHHHAM BO3fIeficTBAEM BHENIHHX CHJI
HAa W3MEHEHMe IIOJOKeHAd JIOTMacTHM WJIHN BeTpPOKoJeca B
BO3MYUIHOM IIOTOKe: ¢ OJHOIl CTODOHB — IEHTPOGEHIHEBIE
CHIBl PeryInpyOIuX IPy3o0B, ¢ APyroif — cmia Berpa.

Y BerpoABHrarteseif ¢ TAKOIO pPOAA PeryImpoBaHHeM B
mponecce padoTsl TpH BO3pAaCTAHMH CHILI BeTpa yBeamdi-
BAOTCHA OOOPOTH BETPOKOJeca, OTIero ceil4ac ke yBeldHyH-
BAOTCA W LEHTPOOEeKHBE CHILH PeryInpyIomux IPy3oB,
KOTOPHIE M3MeHAIOT MOJIOKeHne Jonacrteit. Bemepcrsme sToro
mogséMHAA CANA TMOHMKAETCH, 4 3areM OBOpOTH yOHBAIKOT
A0 CBOEr0 HOPMAIBHOTO 3HAYEHHA.
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Ilpum aToM AeitcTBAe CHIH BeTPa HA JOHACTH B 3aBHCAMOCTH
OT KOHCTPYRINH PEryanpOBAHUA MOKET JU00 CRIAABIBATHCA
¢ HeHTpOOEKHBIMA CHJIAMH PeTyINpPYOIAX TPY30B, JIHGO
BHIYUTATHCA, TAK KAK TOYKA NpRJIOKeHAA PABHOMeH CTRY I0mIelt
cHIIEl BeTpa (HEeHTp [AaBJeHNA) HAa JONACTH MOMET OKA3ATECA
anbo cupaBa, Iud0 cIeBa OT OCH IOBOPOTA JIOHACTIH.

Ko BTOpoit Tpyume OTHOCATCA CHCTEMEl PeryJIHpPOBAHUA,
y KOTOPBIX UBMEHeHMe IIONOKeHNA JonacTeil MMl BCero BeT-
pOKOJeca ocymMecTBIAAeTcA MoA AeitcTBmeM CHJIEL Berpa.

ITpaBHIBLHO YCTAHOBUTL BCe CHIH, AelfcTByMOII@e B JIaH-
HOif cHUCTeMé peryJnpOBAaHMAA, M BXOJAHT B 3339y KOHCTPYK-
tTopa. B 3aBmcmMoctu Or TOro, KaK paspemaT OH OTY 3aja-
4y, MOJIYYATCA TO MM HMHOE KAYECTBO pPeryJInmpoBaHAA.

§ 33. PEI'VJIMPOBAHHE BEIBOJOM BETPOKOJIECA
N3-107 BETPA

JT0T cu0Cc0o6 perymmpoBaHmA Hamfoaee mpoct K 06yCIoB-
JIeH TeM, 9TO HPH KOCOM HAadeTaHMH BETPa HA BETPOKOJECO
depes HETO IPOTEeKaeT MeHbIIee KOIMIecTBO BO3Ayxa. Kpome
TOTO, 13-34 M3MeHeHMA MNPHA MOBOPOTe yIia aTaKA HA KPHI-
apAX M3MeHAeTcH uognréMHasg cuna. O0a 9T darTopa M mo3-
BOJSIOT OTPAHMYMABATHL MOIGHOCTE BETPOABAIATeNA HPH CKO-
POCTAX BeTpa BHIIe 8 M/CEK.

B npocreitinx THmax BeTpojABHATaTeNeH, KAK-TO: KO3JI0BHE
A HAaTPOBBIe BETPAHBIE MEJABHUIB, BHBOJA BETPOKOIEcA Ae-
maeTcs BpPYUHYIO; y 0ojee comepiIeHIIBIX COBPeMEHHBIX BeT-
poaBurareJieii — aBTOMATHYECKH, C IIOMOIIBIO PEryIanpyomux
YCTPONCTB,

ApTOMaTHUeCKOe pPeryilnmpoBaHpe BHEBOAOM BeTpOROJIEcA
A3-110j] BeTpa NPAMEHACTCA Y MHOTOIONACTHHEIX MaJOMOUIHBIX
perposBuraresieil. PerymupoBaHme 1o 9T0ii cucTeMe cOBep-
HIaeTCA ABYMA CHOCOGAMH: BO-TIEPBBIX, C IIOMOMILIO GOKOBOI
NOBEPXHOCTH — TAK Ha3BBaeMoil JONATHl, YKpPeNIAeMoil Ha
TOJIOBKE BETPOJABHIATENA 34 BETPAHBIM KOJIECOM ¢ LIPaBOH
HJIA JeBOil CTOPOHH €ro OCH RPAIleHHA; BO-BTOPHX, pas-
MeleHneM OCH BPAIeHHA BeTPOROIECA HA HEKOTOPOM pac-
croaunn (50—100 MM) BIpaBo MIA BIEBO OT BePTAKAIBHOIL
OcH MOBOPOTA TOJOBKM BeTPAHOIO ABHTATENA.

CxeMa perynupoBaHAA jgaBieHAeM BeTpa Ha GOKOBYIO I10-
mary mokazaHa Ha puc. 117.

Bo BTOpOoM caiyuae OTKIOHEHHRE BETPOKOJECA IPOMCXOMHT
fmarogapd MOMeHTy JO0OBOrO JABIEHHS BeTPA HA KOJECO
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OTIUCHATEALHO BEPTAKAIBHOI OCH; IIeY0 MOMEHTA pPaBHO
¢ (puc. 148) mpn y=0.

Ha pame. 117 n 118 B moaoskennn I BEeTPAKR HAXOMNTCA B
pafoTe TpU CKOPOCTH BETPA MeHBIIE 8 M/CEK.; B IOJOHEe-
niun Il — Bo BpeMA peryrmpoBaHud IIPH CKOPOCTH BeTpa
fonvme 8 m/cer., u B moxomenne [/l BeTpAK CTAHOBHTCA
Ipu CKOPOCTH Berpa
Beimie 12 M/cek. n Ipn
aTOM OCTaHABIU-
Baercd,

B pacemorpernHoit
ClHCTEMe peryaImpoBa-
HAA CAJIa BeTpa, Aei-
CTByOI{ad IO OfHY
CTOPOHY BEPTHKAIb-
HOil ocu, ypaBHOBe-
M BAeTCA TPYIKAHOI,
I pHKpenIdeMoit  on-
HOM KOHHOM K XBOC-
Ty BeTpPAKA, a APYyraM
K pHYAry, yHpPemaéH-
HOMY HA ero rojIOBKe,

Peryanpopanne Bri-
BOJOM  BETPOKOJECA
u3-I0f BeTpa, Oiaaro-
lapA cBOeil IPoCToTe,
HAILTIO LIMPOKOe IpH-

Puc. 117. Cxema peryJHpPOBAaHHA BHIBO- MEHEIH16 y MHOT0I0Ma-
oM BeTPOKoJIEca na—ﬁou BeTpa ¢ IoOMO- CTHHIX ~ MATOMOUIHEIX
mulo GOKOBOW JIONATH. BeTpoOABHATATe de ik,
IIpAMeHAeMElX, TIJIaB-
HhM 00pa3oM, AIA HNoabEMa BOABI B CEIBCKOM XO03filcTBe.
Pacemorpnym feficTBHe ¢MAl B AAaHHOII cUCTeMe peryImpo-
BaHUA.
Ha Berporoxeco, paclod0keHHOe ilepHeHANKYIAPHO Iia-
T paBJICGHNIO BETPa, [ACCTBYIOT MOMEHTHI OTHOCHATEIBHO Bep-
TUKATBbHOII OCH CHCTEMEL.
Y peTponmBHrarelseil ¢ BEPTHKAJMBLHLIM BpallaloIiuMcA Ba-
J0M B ¢ GOKOBOIY J0mMaToil HTOT MOMEHT, COIIACHO YPas-
Henu (158), pasen:

M,=P,L—Mycqs. (a)
[icam oTHIOHeHMe BETPOKOJeca OCYIIECTBAAETCA 3a CUET
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JKCHEHTpHCATETA €, TO MOMEHT, COIVIACHO YPaBHEHWIO

(158), paBen:
M,= Xs. (6)

Puc. 118, Cxema pery HDoBaHHI BblBOJOM BeTpPoKoiIeca
J3-110] BeTpa 3a CYET CMelIeLHs OCH BeTPoKOoTeca OTHOCH-
TeRBN0 OCH Ganrnd.

lcan ke BeTpoKoIeco HaXOA N TCA 0] HOKOTOPHIM YTIIOM ¥ 110
O1HOIIEHUIO K HAIl PABICHUIO BETPA, TO HA CHCTEMY AefiCTBYIOT
caegyomue cmast (prc. 119 u 120): cnaa X, mepmeHauxy-
AApHAA K MJIOCKOCTI, ¥ cuIa Y, AefcTBYIOMAA B INIOCKOCTII
BeTPOKOJeca, OTH CIIB, a TaK/ke clma Ha GOKOBOW Iomare

203



Opn peryaInpoBaHnAl CO3[AAI0OT MOMEHT OTHOCHTEJIBHO BEpTH-
KaJabHOIt ocn; II0OBOPOTA FOJIOBKH, BEeJIAYNHA KOTOPOIO PaBHA:
Masp = Y14 PL 4 Xa — Mpear; (8)

Pac. 119. CxeMa jeilCTBHS CHI BeTpa Ha CHCTEMY BeTpo-
OBAraTeas, Ppery.IHpyollerocad ¢ mnoMomplo O0KOBOI
JIONATH.

Vennne npyRaast Py, ¢ 1I€90M OTHOCATENLHO OCH CHCTEMEI
r, YPAaBHOBELIABAET 9TOT MOMeHT. Ilpu aToM nmmeerca B BUAY,
9TO0 HOBEPXHOCTHL XBOCTA PACCYMTaHA TAK, ITO BCE ITH CHJIHL

1 L ~

Pme. 120. Cxema JCACTBAA CUI FA CHCTEMY BETPOHBAraTe-

78, PEryIHpPYIOUIerocs BHBO10M BeTPOKO:Ieca H3-10J BeTpa

3a CYET CMemeHHS OCH BETPOKOIeca OTHOCHTEJLHO OCH
Damum.

HEe MOTYT BBEIBeCTH XBOCT M3 IIOJI0/KeHNA, IapPadJIebHO BETPY,
T. €.:
PxeL:Yl—{—PL'iXd—ﬂ[pean; (11)
Py L=YYI[4 X (¢ +-w). (e)



B npuBenéHHHX ypaBHEHUAX IIepefi @ HAJ0 CTABHTH ILIIOC,
KOT/A UEHTP NMapycHOCTA HepexoiNnT B CTOPOHY JOITaTH MIN
BKCIEHTPHCHATETA, M MAHYC, KOrja OIf IePeXORUT 11a IPOTABO-
MOJIOMKHYI0O OT JIOHAaTHhi CTODOHY.

B npouecce perymupoBanunsa cucTeMa MOj AelicTBHeM pac-
CMOTPEHHBIX CIJI HECKOJIBLKO IIOBOPAYUBACTCA OTHOCHTEIBHO
ocu GANIHNM M TeM CAMBIM IIOJICTABIAET XBOCT IMOX YroJa, H0Ib-
nifif, 4eM 0 peryanpoBaHnsa. baarogapd stomy m cospaérica
PaBHOBCCHE BCeX CHI, (QUKCHPYOLIUX 14 KaHA0il cropocTn
BeTPA TO HIM JPYroe IOJIOREeHHe CICTeMbI B BO3MYHIHOM IIO-
TOKe.

IIpy:kuna pgomsxHa ObITHL paccdnTaHa TAaK, YTOOB MOMEHT
OT €€ ycmaus, neifcTBYIOLMIEro ¢ IIEUOM 7y, OB PaBeH Mo-
MEHTY OT a3POJMHAMAYECKHX CHJI, JIeilcTBYIOI{AX Ha BETPO-
KOJIeco M JOoNarty, a HMeHHO:

ﬂ[np == ]‘/[a e
B ypaBHeHnsx B, I, I, € pacCTOAHUE @ IEHTPA napycHocTn

10 OCH BeTPOKoJeCA onmpeaenadercsa u3 COOTHOHIGHPIH —a,

R
a = aR, rje @ TPAHMMAETCA AIA MHOTOIOMIACTHH X BETPOKOIEC
mo pue. 103, a AnA MaNONCHACTHEIX BETPOKOJIEC TIO
puc. 104, mpuuéM 3HAK MHEHYC CTABUTCA AAA 3HaqermnR s

a
Jexalgyux BHIIIE OCH aocuncc, 1 IIJI0C, KOorjga FHPI?RG ocn

abeuuce. I10 oUBACHAETCA TeM, UTO IIPU IEPEXOAe I(EHTPA
HapyCHOCTH BJEBO OT OCH BpAIEHAA BETPOKOJIECA IIJIEYO
¢nIE X yOLIBAeT, IPH Mepexofe e [MeHTpa NapyCHOCTH BIpPa-
BO ITIJIEY0 YBEAUWYABAETCH HA BEIUYMHY @. DTO OTHOCATCA K
TOMy Caydal, KOTAA OCh BETPOROJECA CMeIleHa BIIPABO
OTHOCHUTEIBHO ocu Oamrnm. HanmpuMmep, aaa MHOTOMOmMAacTHHIX

. a
BETPOKOIEC, KOTAA Y<<27°, OTHOLIeHUe & MOIKHO oparnca
€ ITI0COM, a Iph GONbWIAX yIJaxX | KPABAA NPOXOAAT HAf
a
OCBI0 abcumce, CIe0BATENbHO, B 3TOM ciaydae | HYEHO
Oparb ¢ MpoHycoM. DTO B3HAYHT, YTO IPH GOIBUIMX yraax y
UEHTD IIapyCHOCTH IlepeMemaeTcs Ha JAPYryH CTOPOHY OCH
BpallleHna BeTpOKOJeca, T. €, BJIeBO oT ero ocm. Cuan X n

Y Gepyrca mo rpadmmam puc. 101 m 102 cupasa.
Cuaur X, Y u P, uamenaorea I PONI0 PIAOHATBHO KEAAPATy

CKOpOCTH BeTpa u KODYHUUEHTOB X, y, C, u Cg, Onpepease-
MbIX 110 rpaduxaM pumc. 101, 102 o 105.
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XaparTepECTHEE BeTPOKONeca TPH PABAAYHBIX yriax 7
OTEAOHEHHSA eT0 OCH BpalNennsl OT HANPABIEHHS BeTPa, CKo-
pOCTH KOoTOpOro He M3Menderca [33]. Ha pme. 121 mpnaseae-

Hbl KPHABBIC N3MEHEHHUA KOBQ)I/IHHGHTa ACIOIB30BAHUA JHO)-

E°|6
0,5
0,4 -
1=0° Y=10°
0.2 P Y: 20°
) P ——
T T T~ T 300
0:2 L =452
L] /J ; Yz60°
0,t N ~759
, o /1-> i-—""'—) ;WY5
0.0 > \ wR
0 0,2 0,4 0,6 6,8 1,0 1,2 1,4 1,6 1,8 2,0 2,2 y

Puc. 121. XapaxTepacTHka 48-momacrHoro BeTporoieca
B 3aBACHMOCTH OT YIJIa Y OTKJOHEHHA OCH BPameHHS OT
HANPaBIeHAN BETpa.

3
0,5
04 A Y =00
Y=10°
NN e
0,2 ) \ ; YL
Y=s50°

0,1 // ; N V=750
0,0 L T\/&\\ wr

0 1 2 3 6 1w

Puc. 122. XapakTepacTHKA 4—nonacmoro BeTPAKA B 3a-
BHCAMOCTH OT YI.Ia 7 OTKIOHEHHA OCH BeTPAKA OT Hampas-
JIeHHAA BeTpa.

YU BeTpa & B B3aBHCAMOCTA OT Z MpH Pa3HHX yriaax THXO-
xopHOTO 18-70mMacTHOrO BeTpAka, a Ha pmc. 122 — Kpusne
GHICTPOXOAHOTO 4-TIOTTACTHOFO BeTpAKa. K pABHE TOKA3EIBAIOT
YTO0  KOIQUIMEHT MHCIOJL30BAHASA SHEPrAA  BETpa
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npn yraax Yy ot 0 go 20° mamaer He3HAYMTeNBHO, IPA yTIax
me peime 20° on peswo yOmBaer. Mamenenme § B 3aBmcumo-
¢cT@ OT Yyria | OTKIOHEHAS BETPOKOJEcA OT HANPABIEHWH
BeTpa MOKA3aHO Ha pnc. 123, rae TpoBefeHH KPHBHE wepe:
TOYKHN, IOCTPOEHHLIe NIA OTHOHIEHAS § K §y—g JeTHIPEX Mo-
Aenaeii BeTporoadéc: 18-momacTHOTO, /4-KpLUIOK MelBHHINLI,
4-7100aCTHOTO M 2-JIOTACTHOTO.

y/. 4

043 L

0.2

v

04 S
6.0

“0° 10° 20° 30° 40° 0° 60° 70° 80° 90°Y

a v g
Pgc. 123. XapaxkTepAcTHKA ;— B 3aBUCHMOCTH

So=0

OT VI10B BCTPOHOIECA.

Jas mpartmyeckux Legeii BIOJHE IONYCTAMO CYHTATD,
970 MONHOCTHB BETpPAKA OPH B HEXOJE
€r0 W3-TIOJ BeTpPa U3MeHAETCHA OIPOMO p-
UAOHAaAbBHO KYOYy KOCHMHYyCA yraa ort-
KIOHeHHWA BeTPOKOMEeCca OT HANPABJIe-
HnoA BeTpa, T.e: 5=75,-¢cos® y, 4T0 BAAHO M3 KpH-
Boli cos® Y ma puc. 123.

OBospauuM §—y —
Oyner pasHo:

& .
on?

N,—o=N,u 1. 1.; rorga N=f (7)

N=N_,cosY. (172)

Usmenenne cxopocTm BPALIEHAA BETPOKOGIECA MOKA3ANO
Harpadnre puc. 124. Kpusaa I otnocnTea K 18-momacrHOoMy
BetpAry; Il — ® 4-wpoaoit MeabHAue; [I1] —u 4-jomact-
HoMy wkomecy m IV ——x 2-nmomacrnomy. KpmBad cog Y mouru
COBMaflaeT ¢ KPMABOil BABACAMOCTA CHHXPOHHOW CKOPOCTH
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9TUX He BEeTPAKOB OT yrIJa Y , T. €. MOHHO CUYHATATh:

Zy .
-Z—;;Z—_- cos T,
aan.
ZO - ZOn cos Y'
H[)H IIOCTOAHHOIL CHOPOCTH BeTpa Z nm3MeHAeTcA npomop-
NUOHAJBHO yFJIOBOfI CKOPOCTH BeTpPOKOJIECA, T. €.:

, Lo ©==0,0087Y,
‘z“:?y-f" Yz OTKYAA:
1,0 \\(‘__w n==n, cos Y.
0,9 S
0,8 N CaegoBareasno,
NN N COHXpOHHBIE 000-
07 N\ 111 POTLI BETPOKOIeca
08 AN N U3MEHATCA IMPo-
0:5 it ) IOPUHMOHATBHO CO8Y
0,4 N npu V=Const.
g’f V=Cos Y N\ B IIpPAKTHIeCKAX
- pacdeérax peryxam-
g'[‘) ™ POBAHAA BHIBOZOM
)

0° 10° 20° 30° 40° 50° 60° 70° 80° 90°'¥ BeTpoxroJjeca n3-

. . IOJ BETPA BAHO
Puc. 124. Xapaxrepmcraka HOPMANLHOH U 37aTh, Ha KAaKOW
CHBXPOHHOH CKOpOCTH BPameHdud Be TPOKOEC,

YIoJX Y MOMKHO OT-
KIOHNTHCA BETPOKOJNECO UPH YBEINYECHUN CKOPOCTH BeTpa,
4TOOH COXPAaHATH OOOPOTH M MOWIHOCTH, PA3BABAEMEC MM
[IPH CKOPOCTA BeTpa, HMPHHATON B PacuéTe pPeryInpoBaHAS
HDOCTOAHHBIMA, T. ©. BA/KHO 3HATH 3aBUCHMOCTD, CBA3BIBAIO-
My yrisl H CKOPOCTH BeTPa, IpPM KOTOPHX OBOPOTH u
momuocrs Gyayr mnocrosmabiMu. U3 ypasmemmit (135) u
(172) myeem;

VB
N :an,_a 3
N=N_cos?y
OTKYyfa:
Vﬂ

3afaBaAch CKOPOCTRIO BeTpa ¥, mpm KoTopoit BeTPOABH-
raTes b JOIKeH HadaTh BHIXOANUTEL H3-IIOf BeTpa, m padodmmu
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ckopoctaMu BeTpa ¥V >V, HaXOMHUM KOCHHYCH yTIOB, a 3a-

TEM M YITH, COOTBETCTBYIOm(IE 9TnM cKopocray. Ilogcunrap

PAA TOYeR U HaHecA MX HA rpaduk (puc. 125), momy4yuM pwm-

BLIe YIUIOB, Ha KOTOPHE JOJHHO OTKJIOHATBCA BETPOKOJIECO

mpu  cxopoerax perpa V>V, urobst coxpamure N u @
Mfeex

30 l l
L]
/]
[/

v

[

22 / /

. /\/] }
v

16 —

) /}/ // |
o |

o=l //

op—=—

g (0 20 30 40 50 60 70 80 g0 y°

Prc. 123. Kpissie HN3MEHEHHS VIIOB B 3aBHCHMOCTH OT
CKOPOCTH BEeTpa, NPN KOTOPHIX JIO TLkH OnTe N =Const
H o=Const.

nocrogunpva, Hpusas [ mopcumrama gas V, =8 M/ceK.;
IT —gan V=10 mlcer.; II1—12 mjcer. m IV — 14 mfcer.
ITn KpUBLIC OTHOCATCA K JIOOHM BETPOKOIecaM.

[Ipowe onpegeasawoTcss yran Y Tpagudeckn (pme. 126).
Ha mpsawoit OB otxomuny B MacmTabe cropoctn Betpa V
Vi, Vo u 1. A.; mazec pamuycom V  omumem ayry CD; m3
KkoHNOB orpesros V, V,, V31 T. . IpoBoAuM KacaTedbHEIE,
Ransauit pagnye, npoBelérHbil 13 O NeprneHAURYIAPHO K
COOTRETCTBYIOMIeIl RACATEABHOIT, Oy/IeT OTKIOHEH OT I1PSAMO
OB na yrox {, KOTOpBIi Heo0XOAUM, 4TO0L MMCTH IOCTOAH-
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HE® 060POTEL W MOIIHOCTEH BETPOKOJECa NP PA3HHX CKOPO-
erax serpa V>V .
U3 noctpoenus puc, 126 myeem:

7 LV J——
V,=V,cos7,=V,cosy, u . 1.,
OTKYAa CICAYyeT!
vV
cosy="",
qT0 1 OBLIO MOJYYCHO BhIe — ypasHeHue (173).

B romeunoM cuéTe pacyér peryavMpoOBaHNs BHIBOJOM BET-
POKoJIeca H3-IOJ{ BETPa CBOLUTCA It TOMY, 9TOOH HAKTH 3a-

vV,
2 _J
Vy R
[:j—’———* Vs
e~ — Vg

Pac. 1235. 1'paduvecroc onpeieieHHEe yriaon <.

BHCHMOCTb U3MEIICHAA MOMEHTA IPY/KMHLI, o0ecHeunBaloLlei
MOJIOKEIINe BETPOKOJNeCa K HAIPaBJEIHI0 BeTpa IOX TeM
yriaoM Y, KOTODLIi COOTBETCTBYeT JaHHOW MolHOCTH N==
=Const m ©=~Const. g aToro CTPOUM CHaYaIa KPHUBLIC
aDPOIMHAMHUYECKHX MOMCHTOB B 3aBUCHMOCTH OT Y IFIA PA3HBIX
cropocreit serpa (puc. 127) mo ypasHeHusM:

Moy = Y14 PU 4= Xt — My (a)
A71A BETPAKA, OTKIOHAIIErocs 3a CUYéT 601{0801?‘[ JjlommaTel, U
A[a)p::Yl—!'—X(Eia) (i’)

BJA BETPAKA, OTWIIOHAIOWErocsa 3a CUeT IKCHEeHTpuCuTeTa 2.

210



Hanee, moaw3ysicy atuM rpadmeomM u KpuseMa V= f(y)
{pHEc. 125), Hamocmym ma pue. 127 TouUKM, cOOTBETCTBYKulde
HAHHONK CKOpOCTH BeTpa M yray Y, KOTOpHE JOMMKHBL HAX(-
AAThCH HA KPUBHIX a3pOANHAMHUYEeCKIX MOMEHTOR [PH JAaHHOIT
CKOpPOCTA BETPA NMPOTHE COOTBETCTBYIOMNX yriaoB Y {puc. 125).
CoenMHEB HaiileHHEe TOUKM JHHHef, OONYyIMM KpUBYIo

Ma3p kr.u.
900

//
800 4 \
A f/\\ hN
700// V. N \L
/)/ 7/"\\ \\ \ |
60 / N S
VA AN IN 1 1\
ook 1A INL INLL RN
| AN
> " /
s P \‘ \'\.L-// \ V\\ M\/
AT LA Nl N AN\ 7(/)“”"
300 |- 8
LA N 26
17 | -1 K 24
2001 I~ 22
N
1 P —— S e A
i e ~ 18
100f=—] —— e Ny
T-" — "'4 \T\‘\\:H
t
0 T T T T e
& 10 20 30 43 50 60 70  §0Yy°

Puc. 127, INpusale a3pO,(HIIAMHUECKAX MOMENTOB
serponsuratens TB-8.

A, woropasd IOKa3bIBaer, KaK [oJKeH W3MEHAThCH MOMeNT
Opy AR IIPA PA3AMIHBIX [TOJIOHEHAAX BETPOKOIECA OTHOCH-
TeIbHO HallpaBJeHus Betpa. BepTuranpHas WITPAXOEKA BHAZY
NoKa3pIBaeT BeAUYMHY pPeakTuBHOIO MoMeHTa M p.q, = Const,

Ppagnk pnc. 127 moctpoen pas BseTponsuratens TB-§;
MM MOMKHO IOJb30BAThCA IIPH pacyéTe PeryaHpoBaHAA BETPO-
Asuratesielf Takoro e Tuna # MouwHocTH. [laA apyroro
TUMa BeTpAKA MOJUKEH CTPOHTBCH IO HM3JI0MEIOMY CHOCO-
6y cBoit rpadus.

Haa  GesoTka3Horo neficTBMA CHCTEMBl peryinpoBaHAs
BLIBOXOM BeTpOKOJECa u3-0J] Berpa HeoOXomuMo, 9Tolbr
TpeHue B 0Mopax GbuIo Kak MoHO MeHbIne. Tpexue B omopax
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BINAeT Ha peryJnpOBaHAE B TOM CMbICIe, 9TO BETPOKO-
J1eco 3aI1a3IbIBaeT BHIITH M3-IIO] BETpa IpA BO3pAcTaHUU ero
CKOpOCTHA ¥ BO3BPAaTHTBCH Ha BeTep IIPH CHMMEHUM CKOPOCTH
serpa. Uem Oosblue TpeHne B oropax, TeM rpydee peryaupo-
paHie. Peryanposanne BLIBOZOM BeTpOKOJeca H3-IIOJ BeTpa
y OLICTPOXOJHHIX BETPOJBHTATENeil ABIsAETCH HEYAOOHHIM,
TaK K3K OHO IIOBHIII AT Jeilc TBIe Ip OCKOIIMYeCKOT'0 MOMEHT4 .
Hexo B TOM, 4TO BO BpeMst pery/JaNpOBaHUA IO BTOI cHcTe-
Me T'OIOBKA € BCTPOKOJECOM HAXOQATCHA B NMOCTOSHHOM ABU-
ACHUD OKOJIO BEPTHRAIBHOI OCH, ¢ OTHOH CTOPOHHI, 33 CUET
paGorsl xBOCTa, ¢ ApyToit — 3a CYBT OTKIOHEHUS BETPOKO-
Z1eca COOTBOTCTBOMHO YCIOBYMIO JIAHHOTO peryIHpOBaHNA. ITH
AEBa IBI/KEHU, COBIIAAAdA II0 HANpaBlelno, OyAyT 1aBaThB
pe3yabTate GOIBLIYIO YIIOBYIO CKOPOCTH ;. TaK KaK B ypas-
Henue (16D) rHpOCKOMUYIECKOTO MOMEHT3 BXOJUT eIé YIIo-
Bag CKOPOCTL BETPOKOJeC3, KOTOPast y OLICTPOXONHHX BeT-
poiBIIaTedel TaKMe BEIMKA, TO B pPe3yiAbTrare DPUPOCKOIN-
YeCKHUIT MOMEHT MOMET OKA3aThCH ONACHLIM JUIA NPOYHOCTH
seTpo;BuraTeas. Bor movyemy 8To pery.aIMposaHde B IPAKTH-
Xe NIpUMeHSI0T, INIaBHEM 00pa3oM, Yy THXOXONHBIX MIIOFOIO-
HMacTHHX BeTpojBuratedeii. Kemn se n Berpevaores OblCTpO-
XOJHEHe BCTPOJIBUI'aTeNd ¢ ITHM peryJadpoBaHHeM, TO KAK
HCKAIOYeHNe, BEMAY MPOCTOTH YCTPOIICTBAa ITOH CHCTEMH.

§ 34, PYETYJAUPOBAHUE VYMEHLIIEHHOEM TOBEPXHOCTR
LKIrLIJIBEB

ITOT CIOCOD PEryNnpOBaNUA MPHMEHAETCA B CTAPLIX L1aT-
POBHIX BeTPAHLIX MeJabHUNAx. Ilpm ciaaloM BeTpe KpPHIBA
paloTaioT Bceil cBOeil MOBEPXIOCTHIO; €CaN Hie BeTeP yCUIi-
BaeTCH HACTOMABKO, YTO 4NCIO 0{OPOTOB BETPOKOJIECA HAYU-
HaeT CHIBHO BO3PACTATH, YMEHBUIAWT IIOBEPXHOCTH JOIa-
creif. ¥V mpocTelilinX KyCTapHBX KPHUIBEB 9TO yMeH bllleHe
qeTal0T BPYYHYIO ITYyTEM CHATHA ¢ KPLIIA HEeKOTOpOIil JacTH
JIOCOK, COCTABIAKNINUX er'0 NOBePXHOCTb. ¥ IMAPYCHHX
KPRIIBEB CBCPTHBAIOT BPYYHYIO Napyc, KOTOPHM OOTAHYTA
peméTskad EpHIa. IloHATHO, Takoil cHOCO0 peryaNMpoBaHNA
I1ipaliHe HecoBeplleHeH H B TO ;Ke BpCMs cONpPAKEH ¢ 6oab-
mIIMI  TPYAHOCTAMH.

IIpn OwicTpoM M3MeleHAN CKOPOCTH BCTPA TPYAHO VCIETh
BO-BpeMfl TIpON3BecTM HeOOXOJHMMbe OlepauluH, M BETPHK
MoeT OHTB CJAOMAH Ipe:sie, Yem OyeT YMeHbIIeHa HOBepX-
HOCTH KDBIIBOB.
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B 6oslee HOBHIX KOHCTPYKIUAX BeTPAHHIX MEJBHHL, pery-
NMApYOMAXCA MO PAaCCMATPABAEMOMY NMPHUHIMAINY, MOBEPXHO-
CTH KPHIIbEB H3TOTOBIAITCA N3 CTBOPOK JHO0 JOJEBHX, Ji-

°$:

( I
X %
X b
1,
Y la
A DR
/< e
4%
qO
4
N
7|
==L W Wz o
— /‘\_:_--_-h_‘ — = _'_"-E
-:d__‘g::’, = e e

Puc. {28. Bertpo;surateds, peryndpyoiAica yMeRpineHIeM ToBepX-
HOCTH KPBLIBEB.

60 monmepevHLIX, HyeMUX BUX ka3, Korga serporoaeco
HAa4YM[HaeT passHBaTh O0OPOTH BEIIE, 4eM HYKHO sl ero
HOpMaIbHOIl pafoThl, OTKPHBAIOTCH CTBOPKM I ‘RATION,
B B padouell MOBEPXHOCTH K PBIbEB 00pa3yloTCA OTBEPCTAA,
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DTYCTO AEHCTBHE CHIbI BETPA HA KpHIIbSA YMEHBIIACTCA M
veitqac me 000poTH Kojeca yGnisaioT. CTBOPKH, a Takwke
7KJII03H OTKPHBAIOTCH BPYYHYIO IIapHUPHHIM MEXAHH3MOM,
a y Goxee COBEpUICHHHIX — 3BTOM3THYECKH, LCHTpOGEIMK-
IBIME TPY3aMH, TOMEUIAeMAIMH Ha KPBLABAX, X IPHA IHOMO-
H{d CHEeIMAJbHOTO LeHTPpOoOemHOro peryrsiopa.

Ha puc. 128 mokasaH BeTpogBHIaTedb ¢ aBTOMATHYECKAM
peryjMpOBaHMeM: @ — BeTPOJBHIATENTb 10 pPeryaupOBaHUA,
6 — ¢ OTKDHITEHIMA 3K3JIO3U BO BpeMA OCTAHOBKH. Y CTAHOB
Ha BCTEp OCYNIECTBIHAETCS BUHIPO3AMH.

OcHOBHOIi HEAOCTATOR DTOTO PETYIHPOBAHUA B3KIOIACTCH
B TOM, YTO KPBLIY € KAJI03d HEAb3A HPHAATH 00TeKaeMH i
npodUIb; BTO TPRBONAT K 60FBLIIOMY CONpOTUBICHHIO U 00Y-
CTOBIMBAET HNBKIA KOBQUIMEHT NCIOJNb30BAUNA BHEPTUH
rerpa. INpome TOro, MHOTOYMCACHHbBIE MIAPHEPHI, HA KOTOPBIX
BPAUIAIOTCA JKAJIO3M, YCIHOMHAIOT W3FOTOBICHNC KPHLIA,
YV coBpeMeHHLIX BETPOABHTATC/ICH 3TO peryJadpoBaHHe He
YIpUMEeHHCTCH.

§ 85, PEI'VIHPOBAHHE HIOBOPOTOM JIOTIACTH
HJIH YACTH EE O0IX0JI0 OCH MAXA

C usmeneHueM HAKJTOHA JOIMACTI 10 OTHOIMEHHIO K BETPY
MeHfIeTCS MOJBEéMHAA CHJIA, A CJAeI0BATEIBLHO, M €8 COCTaB-
JA0IAA, NeMcTBYOWAA B HANpaBIeHNH BpalleHHsA BETpO-
KoJeca. JTa 3aKOHOMEPHOCTH HOJNOKEHA B OCHOBY pery.n-
pOBaHMA MOBOPOTOM JONACTH HIIM YACTH €€ 0KOJO OCH Maxa.

ITosopoT OmacTeifl OKOIO OCH Maxa COBEpIIAETCA JBYMA
cnocoGanmu, Bo-mepsrix, HemocpeicTReHHAIM AefiCTBIEM BETPA
Ha KpHA0, KoTopoe, OymydM cEOGOAHO HACameHO Ha OCH
Maxa, IPOXOAAIell y HOCKA KPHJIA, OTKAOHACTCS 1 BICHICM
BeTpa H, Ylep:RABAACh NOCPEACTBOM TpPy3a B PABHOBECHM,
JIONIyCKaeT BO3MOKHOCTb peryamposaHuaa oGoporos. Bo-
BTOPLIX, MOBOPOT JONACTH OCYINEcTBIACTCH neficTBHeM IeH-
TPOOE;KHLIX CUJI, PA3BHBAEMLIX JINOO HOPMAIBHBIM LEHTpO-
OeRHHM PErYIATOPOM, JIU00 TPy3aMH, IMOMEIACMBIMHU Ha
KPBLIBAX KOJeca. B MOMeHT yBeianyeHHA o{OPOTOB Kodeca
rpy3H acHcTBAEM NCHTPOOCKHEIX CHJI IEepeMeIIaloTCs BIOJIb
OCH M3XOB N IpABOAAT B ABHAREHUE TATH, COSANHEHHEIC [Iap-
FAPHBIM MEXaHH3MOM ¢ JONACTAMI M IIOBOPAYABAIONUIAC HX
B HANIPABJICHNM, yMeHBIIAKmey yroa aTakd. Beuaex 3a atum
ceitqac Pie yMeHBIIAETCHA MOJBEMHAH CHIA HA HPBUIBAX, a
CJER0RATEIbHO, HOHMKAITCH KPYTAIMA MOMEHT I 060pOTH

214



peTporoseca. Bo Bpemsa perynsposaHns mojiep:Rusaercs
aBHOBeCHEe MEeKIy peryadpyiomeil npysuHod u UeHTpo-

Gesuno# cmioif rpya3os.
Mpogp. TI. X. Cabuunu
(APeNIOIRAT CICTeMY peryman-
pOBaHUA, IPU KOTOPOUA MOBO-
PpOT JIOIACTU COBEPLIALTC ST Jeii-
CTBUCM CHJH BeTpa HA OTKPHI-
JOK, BaKpeIAgeMblil Ha ocH
y 3ajHeil KpOMKH Kphlua.
ITOT OTHKPAHUIOK HABHBACTCA
craluan3aTopos, a peryiH-
pOBaHHe — CTaOMAH33TOPHLIM
(pmc. 129). H. B. Kpacockuii
AOTIONHIJ 3TO PeTYANpOBAlIle
TACOH, MPONYIEHHOH IO LeH-
TPY MaxoBoil TpYOH.
Ilponece  peryaupoBaHuA
NPOTEKaeT CACAYIOIHM o0pa-
3oM. B mepaGouem cocToannn
aonacth I u crabunmsarop 2
CTOAT 110 JIMHUY HAIPABICHAA
setpa (moaosenne I, puc. 130).
IIpu 3amycke seTpogBHTaTeNA
B paloTy ocBoBomTaeTcH 3a-
TAHYTAA 10 BTOrO MpYKUHA 3,
KOTOpasa, AeMCTBYH Yepe3 phi-
yar 4 ¥ TATY 9, nOBOpaYUBaLY
¢Tabnansarop £ Ha HeKOTOPLIH
¥roJ  OTHOCHTEIBHO  XOPALI
nppuia (momoswenme I1, puc,
130) 1 TeM caMLIM CTaBIT €10
7107 HeKOTOPLIM Yroa K Ha-
upasJeHUuI0 BeTpa. B pesyns-
TaTe 3TOTO Ha IIOBEpPXHOCTH
crabnausaropa BO3HHKAET
NOABCMHAA CNJTa, KOTOPAA I10-
BOpayHBAET KPbLIO OTIOCH-
TCIHBAO OCH MAXA, ¢ MOMEHTOM:

A’cm = C

1
N
6
5 4w
’ Y
[aN

3

Pue. 129. Cxema peryiutposa-
1A IOBOPOTOM :IQUACTH OKO.10
OCll Maxd ¢ U0MOMEK crabH|-

<1A3aTopa:
1 — 10UACTD; 2 — cTabuus3arop;
g ~— NPYIKKHA, €— DbIUr, 5— THrA,
/2
!
A5, (174)

e f— NOBPPXHOETL CTAOUIIHBATOPY B M,
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r — PaccTOAHMC NEeHTpPA [AapyCHOCTH CTaGAIA3ATODa
OT OCH MaXa;
C, — KOQUIHEHT HONBEMHON CIIHL.

JlomacTs moyx aefficTsieM »Toro MomeHTa Oymer MOBOpa-
9UBATBCHA OKOIO OCH MAXa JI0 TeX IIOp, HOKAa He HaCTYIHT
PaBHOBECHE MEKAY MOMEHTAaMH OT adpOjMIaMHYeCKHX CHJ,
JIeHCTBYIONMX HA HOBEpPXIOCTh CTAOMIII3ATOPa M JIOMACTH
KpBUIA; NIPH DTOM XOpJIa JMOMACTI OyjeT cOCTaBIATh ¢ Ha-

Puc. 130, ITolomenna Kpsiia UPH pery.1HPOBanHA
CTA0H.1E3a10PaNIL.

OpaBileHHeM OTHOCHTEIbHOI0 MMOTOKA HEKOTOPHUI yroa a.
Ha somactax celfyac se BO3HHKHYT IO BEMHBIE CHIBI, KOTO-
pHle mpuBeNyT BETPOKOJECO BO BpallleHne (moaomxseime I17,
puc. 130). BosnymHueiit moTox B oTOM ciaydae Gyaer HaderaTnb
Ha KPBUTO U cTalmIn3aTop ¢ OTHOCHTEJabIION CropocTsio W,
KOTOpas pasHa:

W=V V2Ie

Ilpa aTOM BCIEACTBHEe yBEIMYEHUH VLA 3 OTHOCHTEdb-
HOT'O IIOTOKA MOMEHT CTa0IIN33aTopa VeeYNTCA U JONacTh
NMOBEpHeTCH eile, MOKA He HaCTYIINT CHOBA PaBHOBECHe MEKAY
a9pOAMHAMMYCCKHAMHA CHIAMU Ha Kpblle M CTAadHIU3aTope,
a yroJa d He cTaHeT papHBIM IepBOHA4adbHOMY. TaxnM odpa-
30M, J0macTb OyJCT COXPAHATH MOCTOAHHLII YIo.I aTaRki ¢
HAMpaBJeHNEeM IMOTOKA NPH MOCTOAMHOM YIjge IIOBOPOTA CTa-
GuamsaTopa f§ ma BCEX peKHMAX PAGOTBL BETPOJBArATEN
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R
( =917‘> RO TIpefiella peryJmpoOBaHAg; Ipn 9ToM crabm-

nu3aTop GYNET Me:waTh B INIOCKOCTH JIOTACTH.

IIpun yseauvennn o0GOpoTOB BHILIE PACYETHHX WO feil-
cTBHEM IeHTPOOeMHHX CUI Ppy3 6 HepeMecTHTCA IO OCH
KDHJIa U DHYAroM 7 IOBEPHOT CTAGHAN3ATOP 2 HA Apyroi
yroa 3’ (momosenwe III), Bumecte ¢ atim OynmeT HapyuieHO
AMeBIIeecHd O BTOTO paBHOBECUE MEKIY MOMEHTaMH cTalil-
AN3ATOPA ® JAOMACTH, T. €. MOMEHT CTa0WIM3aTOpa CTAHET
HeCKOABKO Oolpmie MOMEHTA JORACTH OTHOCMTENBHO OCIl

Pac. 131. Kpeno co ctalHIO3ATOPOM B KOMIEHCOpYIn-
UIHMH PPy 3amu;

1 — KOMIEHCHPYIIWE rpy3bl; 2 — cTablau3arcp.

Maxa H, CIep0BATEeIbHO, JIONACTh IOBEPHETCST B OOpaTHYI®
CTOPOHY, yMeHBIINB Yroa aTard . IIpu orom ceityac sme
YMEHBINNTCA NO{BLEMHAA CUIa KPBHUIA W BCTPOKOIECO COABUT
4ycI0 000POTOB O BOIMYHHBI, HECKOJNBKO MeHbINeil mepso-
Hag9aabHOIO 3HUYEHUS.

Hpome MOMEHTa OT aJdPOAMHAMNYCCKUX CHJI, JeliCTBYIOMUX
Ha JIONAcTh OTHOCATENbHO OCH Maxa, mpH jBHEeHHI! BeTpoO-
KOJeca BO3HIKAIOT HEHTPOOe:KHLIEe CHJILI MAcC JIONACTH I
crabmau3atopa. CocTaBadode TAX CII TAKKC AT MO-
MEHT OTHOCHUTENBHO OCH MaXa IIPH BCeX NOJNOWeHHAX KpHaa,
KpOMe MOJ0KeHUs, COBIAAALEeTO Ml ¢ ILIOCKROCTBIO Bpa-
IEHUs BETPOKOJECA MJHU ¢ INIOCKOCTHIO, eff mepueHuKyIsp-
HOif. ITOT MOMEHT IPENATCTBYET IIOBOPOTY JOMACTH 3a CYOT
aspopnHaMpuecKux cia. [loaroMy nig kKommencaumu mo-
MEHTOB OT MAacCOBHIX CILJI, BICPeIH HOCKA KpHIA 3aKpell-
JIAIT COOTBETCTBCHHO DACCHHTAHUbIE NOMOJIHHUTEIBHLe TPY-
301 1 (puc. 431). HentpoGesknbie CHIBL 3THX IPY30B CO3AAOT
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MOMEHT OTHOCHUTC/IbHO OCI MaXa, 06paTHLIﬁ MOMEHTY Macco-
BLIX CHJ JOHACTH H CTa6unnsaTopa, obecmeynBast U1 CTATH-

132. Cxema cr1a-

OMIH3aTOPHOrO  pery-

JIHPOBAIIAA TOBOPOTOM
KOHLA JOHacTH:

Tac.

4 — NOBOPOTHAA  YACTb
Jgonacrt; 2 — siécTan
YacTb JONACTH; 3 — CTa-
OUIHBATOP; 4 -— LEHTPO-

DeruLlil Tpy3; § — npy-
MAHAPPTYAADOBARNA; 6—
pbLIYAT  peTYMHDOBAHUA;
7 — 1py06a Maxa wpHJa;
A — THT& OCTAIIOBA M pe-
I'vAMPOBAHUA; 9—- pulyar
c¢ralBIu3aropa; 10 —-
My$Tad  KHOEMaTuyecuioit
¢BA3KW; 1l-— Mydra oT-
BOAKD; 12 — pHigar myc-
153 M OcCra”oBma; 13—
TPO¢ IYCKAa H OUTAHOBA;
14 — NPyMHNA; 15 —
POTHK.

218

JecKOe M JNHaMIYecKoe PaBHOBECHe
KPBIJI3 OTHOCITEJBHO ero OcH Bpa-
HICHNA.

B nmoanmeimiux KOHCTPYROUAX 3TO
peryiupoBaHile L3MEHeHO TeM, 4Tro
II0BOpaYMBawIeiicsi cAenaHa lic BCH
JO0TACTH, 8 TOABKO YacTh HA BHEUIHECM
KOHIE KpLAA. JTO HO3BOIMIO 3HAYH-

TEILHO VMEHBIIUTH HCHTpOOeHIHke
Ppy3bl, peryaupyionme OpYAHIHL H

CTa0HAN3ATOP, W BMECTO ABYX KOM-
HCHCHADPYIOINX TPY30B, PaCHOTOMeH-
IILIX BHC KPLLIA, MOCTABATH OJHH I'py3
B ITOCKE IOBOPOTHONH 4YAacTH JOIIACTH.
IIpuHnun e H3IO0KeHHOIO peryid-
pPOBAaHAA COXPaHSCTCA.,

Cxeya craGHam3aTOPHOIO pery.aH-
pPOBaHUA ¢ HOBOPOTOM KOHLA JONACTA
moka3aHa 1a puc. 132. B o101t cxeme
peryaupoBaHUs KPHUIO 3aKPEIIeHO Ha
Maxe FKECTKO, IOX ONpPeETSHHHIM
YIJIOM 33KIMHCHHUS, U BO BpeMs pery-
JUPOBAHHA MOKeT II0BOPAUNBATHCA
TOMDbIKO JACTD JOMACTA HA KOHIE KPHI-
Ja, NpUMCPHO HA OANOIl Tpetd Jo
ORIIOt weTBepTM MAMHAL paguyca. U
T I Apyras cXeMma peryJdpOBaHHA
Ja0T XOpOouIyo pPaBHOMEPHOCTH 060-
POTOB BETPOKOJIECA

JKCTepUMEeHTATbHAE WCCIe0BAHISA
M DPAKTUKA YKCILIOATALIU BETpPOJBH-
raTeneit co c¢TabHIM3aTOPHHIM pery-
JUPOBANHAEM [10KA3HIBAIOT, YTO OTKIO-
HeHEA uncaa 00OpPOTOB B CTOPOHY
VBeJqddeHuA MIA yMeHbIICHASA OT HOp-
MAaJBHOTO ue mnpesocxoaaT -+3.5-—--
3,0%.

Ha pne. 133 pama xapaxTepneruma
060pOTOB CTAGMIN3ATOPHOTO pPeryin-
pPOBaHUA, 3aMACAHHAA PH NCHBITAHUA
BeTponBurarend. Kpnsas A noxasu-



BaeT, KaK M3MEeHNIach CKOPOCTHh BeTpa V 3a uccaenyeMuit
NpOMEYTOK BpeMeHd, 8 KpuBad b — KaK N3MCHAIHCL B
TO Ke BpeMa 000poTH Berpoxsurareas. Heemorps ma Gomas-
1Ii1e CKAYK} B CKOPOCTH BETpa, 06opoTn Koade0aI0Tes OYeHb
He3HAYATeNbHO; Kpusas b Oauska K ropw3oHTaIBHON TMpA-
MOIt, 9TO CBUJIETEJBLCTBYeT O BHICOKOIl YVBCTBUTECJIBHOCTI
JAHHON cHCTeMH perylnpoBaHUA,

Bonbmas pasHOMepHOCTH XOAa BeTpogBHrateleii co cra-
OHXA3ATOPILIM PeTyJUPOBAHUEM [103BONHCT NPHMEHATH HX
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Y'ac. 133. XapaxkTepHeTHRA 050PHIOL Beipoko leca co ¢rabmin-
3aTOPHWM Pery.JHpoBanuc),
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—
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AJA NpuBeIeHNA B ABMKEHNE MU, THeOyIouMX HOCTOAH-
crpa 060poTOB, B YACTHOCTH, NI BpANICHHA JIeKTpOTeHe-
paTopoB INEPeMeHHOTO TOKa.

HeobxoqaMbIM ycaoBHEM XOpoOWIero AciictBUA PErYAHPO-
BIHIA NMOBOPOTOM JIONACTCHt OKOJO OCH MAaXa HBAAETCA TOY-
Haf YCTAHOBKA WX IO OTHOCHTEABUOMY HOTOory. /A nroro
BCC CRJR, AeHCTBYIOUIME Ha JOHNACTb, KPOME aspORHHAM-
YCCKHUX, AOJKHH OBTh ypapHOBeweHs. CHIB Beca YpasHO-
BGUIMBAOTCA Pa3MellleHHCM LeHTpPa TAMKECTH KpLIJA3 HA ocH
BPAUIeHUs €ro, 4T0 MOMeT OBITh NOCTHIHYTO j1063 BOYHBIME
wourprpysamu. Ho »Tum jpocTuraercs craruyeckoe pasHO-
Becne, BO BpeMA e pabOTH AOIIKHO ObITh AOCTUTHYTO M
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RUHAMIYECKOe paBHOBECHE, TAK KAK, IHOMIMO CHJI TAMECTH,
HA KPHUIO elié JeiicTBYIOT IeHTPOOEKHBI® CHIIH.
Paccyotpny meroy paceéra upod. I'. X. Cabunnna guna-
MHYeCKOTO pasHoBecns souactu [31].
ITycTs MI0CKoe KPHIIO, MOTYIee ¢BOOOAIIO BPAI(ATHCHA HA
ocu OZ, coBmagamoueil ¢ reoMeTpMYecKOll ochl0 Maxa, Bpa-
maerca Ha saxy XX’ ¢ yrao-
Boii ckopocteio ® (puc. 134).
Boabuém TOuky A Ha KpblIe
¢ Maccoif m m HaiinéM MOMeEHT
HeHTpOGEeRHOIl CMIK OTHOCH-
teabHo ocn OZ, nosydaemori
or Bpameunsg Bama XX,
Onycrtuy us tourn A mepueH-
nukyasap 4D va OZ n mpyroit
nepneHguryiasgp AC Ha mwioc-
woetb XOZ., Coeguune C n D,
nosyynM npamoit yroa ACD.
OGo3naunm yepes () mpOeRIMIO
nedTpobemuoit cnub A Ha Ha-
npasreHne AC; TOrxa MOMeHT
HeHTpoOeskHOIT CHIBI OTHOCH-
y TeabHo ocn OZ BHPASUTCH TAK:

-

M =QCD. a
o Q ()
x I Tax xax TpeyronbHuRIAQ R
Prc. 134. Cmm, meiiersyioume B O'AC 1OMOOHEI, TO MBI MO-
Ha UOBOPOTHYIO JIOUACTE. JKeM Hauncarthb:
Q@ __AC |
R 40" ©)
HO:
R=me?40’ (8)
n:
AC=ADsin g, (r)
CD=AD cos a, (n)

rie da— yroa, obpasosadunii AD u CD.
Hopcrasasaa sHavennda Q n CD n3 (6), (), (r) w (1) B
(a), MoXyYAM pocJe COKpaleHHi:

aM =dmae? AD%in acosa; (e)
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aneck AD paccroaune toukn A or ocn OZ. Ilpegnonaras xo-
MacTh AOCTATOYHO TONKOI M IJIOCKOI, MHl MOMeM CUUTATh
Yroa d NOCTOAHHHIM [JIA BCeX TOYeK JouacTH. MOMEHT IeHT-
POUCH{HEIX CHI, IOBOPAadNBAINHX JONACTh, OymeT pasch:

M =0w?sina cosz { AD*Im, ()

o

HO!:
{AD2m=1, (3)

v

rge ] — MOMEHT mHepI{1W JIONAcTH OTHOCHTexsHO ocn OZ.
Caeposaren pHO:

M =1I0?sinqcosa, (u)
no:
M=TIor¥3220 (175)

ITOT MOMEUT CTPEMHTCH HOBEPHYTH JIOHACTH 110 HANpas-
JIeHNIO CTPEJKU TAK, ITOOHI JIOXACTD CTAJIA HePIeHANKYIAp-
HO K BaJIy, KQK II0KA3aHO MyHKTHpoM HA puc. 134. MomeHTH
mpespamaored B Hyab upn a==0°u upn  a=90°, npugém
HepBoe NOJIOKEHNe fIBJIAETCA HeycTOHYMmBEHIM., MaKcHMMasb-
HOoe 3HaYeHIe MOMEHT moayyaeT upn a=45° m sin 2a=1,
CJIe[0BATEI BHO:

M nax = 5 T0?. (176)

Orcoga BupgnM: 9To0K UOJYIHTH BO3MOMHO MeHBIDEC AI-
HaMIyecKoe HepaBHOBecHe, HeO0XORNMO, IO BO3MOMKHOCTH,
cTpeMuThcH K YMelbIIeHNIO MOMEHTA HHepIa / KpEJIa OTHO-
CHTEIBHO OCH Maxa.

VY perpopsurare;ieif, peryJnpyomnNXcH IIOBOPOTOM JIO-
nacrn 1oj HmeificTBmeM CTA0MIM3ATOPOB, MOMEHT MHEpI[HH
cJIaraeTcsd 13 MOMEHTA WHepUHI Kputa ,, 0 MOMCHTA HIlep-
uuu crabuansaTopa ¢ ero kperreHuaMu [,

I=1p 4T (177)

Mosent nmepuun craduan3aropa JOXOAHT g0 759, or
MOJaOr0 MOMeHTA nHepuun kphaa. Iloaromy HeoGxoammo
CTpeMIITLCH K yMeHl bIIeHII0 NMEeHHO MOMEHTAa HHQPHVIH CTa-
Omimzaropa. 3TOro MOMHO JOCTHTHYTH 38 CYGT yMeHDbUEHUA
Beca cTaSmaINM3aTopa N ero KpeweHmii. [as Toro ske, yroGm
NOJyYnTh AMHAMAYeCKOe paBHOBecHe JONACTH OTHOCUTEIBHO
Ocu Maxa, YCTAHABJIMBAOTCH, KAK OHJIO CKA3aHO paHbe,
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KOMIIeHCHpYoline PPY3Ll BOepeAr HOcKa wphuta (puc. 131).
Y BerpopBnrareseil, peryIupylounxcsa TOBOPOTOM KOHI(a
JOMACTH ¢ [OMOM{BIO cTa0MIM3aTopa, MJafd AUHAMHYECKOr(
: paBHOBecHA CTABAT I'PY3HK, KO-
TOPHIT 3aJEMLIBAIOT B HOCKS 110 -
B)POTHOIf YacTH JIOMACTH.

Ecan ppunaArs Bec woMmen-
CHIPYOIEX I'Py308 HeMHOI'O 00T 1-
e Beca, HEOOXOZUMOI'O s
TMOJANOH KOMIEHCALMA, TO MOKHO
HOIYyYNTh  HepeKOMUEHCAIHIo.
lIpn arom somacts Oymer cTpe-
MHTBCA TOBEPHYTHCH B TOM i
flampaBiieduy, B KIKOM OH#
KOMKHA TIOBOPAYHMBATHCA  HO,1
AcifcTBIeM peryuadaropa, B [Jait-
HOM caydae cradmamsaropa.

OPPerT mepeKOMIEHCAMH HC -
noxn30BaH HMmkedepom B. C.
[HayaHuHbIM, KOTOpEIE upemmo
RN peryJIApOBaHHe, OCHOBAH-
HOG HA MpHHINNE {UHAMIYECKOrO
HCP aBHOBECHA MOBOPOTHOIO KPht
ga nad vacta ero. JMas roro
4TO0H JOMACTH MOIVIA TOBOPAYM
BATBCA B CTOpOHYy, OGpaTHyw
(elicTBII0 MOMEHTa HAHHAMMYEC -
Y kux cux gomactH, OH wpemo-
MU IITAHTY ¢ KOMIEHCHPYIO-
UM PY3aMH  OEpEeHecTH i
O0Ch [OBOPOTA Jowacta (pHe.
135). NeurpoGenmnie rpyse «.
PAaCIMONOHGGHHBIE  TO  (SOHHuM
Puc. 135, Cxowa poryaupo. UTAITH 6, npn BpAIEeHUH BETp -

naunst B. C. [amManuus, Koaeca, 1Mo isAcTBAEM HEHTPO-

fesKHBIX CMJI CTPEMATCA CTATh B
10ckocTh y—y. Ilpn 210N BO3HUHKAET MOMEHT, MOBOpaYil
BaIOMUIl J0MAacTbh B CTOPONY, MOKA3AHHYI cTpeawoii M.

Beuirymiza 9TOro MOMeHTa onpejenaercd ypasaeHnem (175).

Yrolpt moxywurs peryaupyiommit sdderr, gocrarowin
nMeTh MOMCIT HHCPUUHM KOMICHCUPYIOMHUX Ipy3os Ha 307,
BLIIIE MOMEHTA NHepUUH JOTacTH, T. C.:

rrmm —_ 1,31 ons
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B radecrBe peryampymoiero Gaxropa aBrop KHUTH TIpei-
JIOKIT HCIIOJ B30BATH CHIIK MHEP I JOMACTH, IOBOP AYNBAI0-
mue €€ B IJIOCKOCTH BpAaleHNA BeTpoKodeca. Beamumia
MOMCHTA JTHX CHJI MOMKET OBITH OIlpeIeIena ¢ HOMOUBI0 YpaR-
wenna (175).

Korxa gonacts pacmomsoneHa mojg yIIoM 9y I& IIOCKOCTL
BpaMeHNs BOTPOKOJIECA, HA Heii BO3HUKAET MOXBEMHAA CUlta

X

\ 26
Ww—ﬂ—
A

i a

wR

Puc. 135, HAcpwonnoe perymuposatue
E. M. ®arcesa.

Y, upoeknna roropoii na maocwocth X—X Hampasiewa
CTOpoHY BpameHua Berpokodeca (puc. 136,a). IIpoernusn
9T0il cnas Gyger yOHBATH MO MCpe YMEHBLIEHHA yTaa 2,
H KOIJA JIONAcTHh 3AMMET MOJ0eHNe, MOKA3aHHOEe NMYHKTH-
poy, upoeruns cuasl Y Oyger muHoMaabHoii. YToGnl npo-
ROJKUTH OTHIOHeHde JOTACTH A0 BAHATHA €0 IOIORCUNA ¢
OTPHUATEJ BHBHIM YIUIOM @, (puc. 136,6), meoGxoano ;jofasurs
Ipysux 4 ¢ Maccoit m, pacnonomeHHoll Ha uiaeve . Mosienr
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HHepIHN 9TOi Macen 6YNCT HOBOPAYMBATE JIONACTDh B TOM ke
HATpAaBJIeHNN, B KAKOM OHA IIOBOPAYABAJIACH 10 MOJOKEHNA,
nokasaHHoro Ha puc. (136,a) nyuxrupom. B pesyarrare cia-
rapomag noyseMuoil cuanl Y’ Gyger peitcreoBars B 00paTHYIO
CTOPOHY, BHISHIBAS TOPMOKeHIe BeTPOKoOJeca.

llpn HOpwMaJIBHEIX O00OPOTAX JIOMACTH YCTAHABINBACTCH
HOJ YTJIOM ¢ K ILTOCKOCTH BPAIeHN A BeTPOKOJIeca ¢ IIOMOIBIO
HPYKIHEL,

[lepBasg DHCUCPUMEHTAJIBHAR MPOBCPKA ITOTO PEryldmpo-
BaimnA 6blIa poBejeHa HA noaurone BIIMO, rkoropas noxa-
zajia, 9TO HTO PEryJaUpOBAHHe MO;KeT OHTBH IPUMEHeNO TAR
7te, KaK I ApyTie aHajorn4abie cucrems. Hegocrarrom aroro
PeTYIIPOBAIMA ABIAeTCA BbHlCOKOe J1000BOe [aBICHME, TAK
KaK mpll pery.;aupoBaNuy JONacTh yCTAHABIANBAETCA He pel-
pOM K BeTpY, @ ILTIOCKOCTBIO.

§ 36. PETYJAHNPOBAHUE BO3AYITHBIM TOPMO30M

[Ipu BpameHnn BETPOKOICCA, HA 0 JONACTAX BOJHIKAET
OO MHAS CUJIA M CHITR CONPOTUBIeHM . OfHA 13 COCTABIIAI-
IMAX OONBEMHOM CHJH Bpa-

maeT BeTpPOKOJeco, a Cmia

CONPOTUBICHHA  TOPMO3HUT

oro EpaimeHue, Ecam npn

IOMOIIM TOTO UJAH HMHOIO

yeTpoilicTBA BO3MOKHO TaK

Kaanas H3MCHUTh CIUIy COINpPOTHB-

TOPMOKEHUS ,
A JCHUA, 9TOGH OHA IPENAT-
/ cTBOBAJIA yBeJInyeHHIo 06o-
m pOTOB BETpPOKOJdeca, TO Ta-
KOe TOpMo3Aamee YCTpOIi-
E CTEO 1 MOKHO HZII0Jb30-

BaTh KAK peryJadrop.
Cxema  perymipomanns
Pne. 137. Cxema perymiposata  BOSIYIIHLIM TOPMO30M HO-
BOIymMHELM  TOpMo3oM cuetemm Ka3aHa Ha pre. 137. Ha
Gy JONACTAX BeTPOKOJeca 3a-
KpeIileHs  [10BOpa4HBaIO-
IMeCA KIANAHB, KOTOpPHIe NP HOPMAaTBHEIX 000pOTax BET-
pOIBUTATEIA HePHIATCH TNAPaAJIeNblio HanpaBIeHHI0 OKpY-
JHHOI CROPOCTH BETPOKOJECA W MOYTH HE OKA3HIBAIOT CONMPO-
THBICHHA NBHAeHII0. BoTOM HOpMaabHOM moOsoHeHMH Kia-
NaHsl yAep:kuBaTCcA npymunoil. [Ipn yseanyennn oGoporos
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feHTp 00eKHKe CUIE NOBOPATMBAIT €0 HepHeHINKYIAPHO
HAUPABIEHHI0 BpameHnd. B 2ToM mososeHUn KIauaHs,
siepeMeragch ¢ GOJBIIOE OKPYKHO CKOPOCTHIO, yBEINYH-
BAIOT COIPOTHBIEHUE HACTOJIBKO, YTO H3OHTOYHBI KDY TAIMAIA
MOMEHT BeTpOKOJIeca IPCOROJIeBAETCS COUPOTHBICHUEM R
BETPOKOIECO 3ATOP MAKIIBAETC A,

OTH sKe KIANAHLI MOJKHO IOCTABNTH Ha JIOMACTH U B APYTOM
mecre. Hampnmep, unmm. C. B. llepam y serpopsurarexs
¢Boell KOHCTPYRIJIIM PA3MCCTHJI MX 18 KOHIAX JOmacrei.

ABTOp KHIIU MPEIOMHI KOHCTPYKIMIO BO3TYUIHOTO
TOPMO32 B BHJe OMILTAHA WJIH TPUILIAHA, pasbus 00mYI0 o-
BEPXNOCTh H& PAR OTKPHLJIKOB. 9TO MO3BOJMIO NPUMEHUTE
BOBAYINHLIT TOPMO3 HA KPHIBAX Goabmoro pasmepa D=16

(puc. 297).

15 E. M. ®atees



I'I4B.1 X
ROHCTPYKRTUHN BETPOIBHIATEIEN

RoHcTpyrumMu coBpeMeHHBIX KDBIIBYATBIX BeTPOXBUTATE-
Jeft mpnoGpetasn Ty uMan HHylo QOpMY B COOTBETCTBHH ©
TeXHAYOCKUMI TPEOOBAaHHAMH, BRITCKAMUMHM M3 VCIOBH
DKCILIOATAIMH IIX B ceIBCKOXO3AMCTBEHHOM IPOH3BOACTSBE.
Tak, Hanpuvep, AJMA MOABEMA BOABI C [HOMOU{BIG BETPOMNBN-
raread u3 cwksamuy rayounoit 8 100 M u Gojee, mWHpOKO
npuMeHfAeTcd NOPIIHeBOil HACOC OJHOCTOPOHHErOo AcHCcTBUA,
XApaKTepHayOUUICA GOMBIIM MOMEHTOM IPH TPOI'aHOH B
Havaje padoThl W MAJABIM YMCIOM XONOB IOpPIUHA., B cooTser-
CTBUHA ¢ 9TAMU O(‘,Ol’)eHHOCTHMH 1 Ob1a co3gamna I\‘OHCprKHHH
MHOTOONACTHOI'O THXOXONHOTO BETP O BUTaTe I A,00:1aKa101e-
ro 6OTBIIHM MOMEHTOM TPOTAHNA 1 MAJIOI GHICTPOXOJHOCT BIO
(pme. 74) v BHOJIHE OTBEYAIOUIETO TCXHUYECKHNM TPeGOBAHMAM
BOXOMOABEMA M3 IMYGOKNX CKBAAKMH IOPUIHEBHIM HacOCOM.

C passuTneM MeXaHM3AIUI 11pOM3BOICTBEHHHIX IIPOLECCOR
R CeNILCKOM X03dlicTBe nmorpefoBazachk gBUraTedbllad CHIA
He TOXBKO J/IA [OMOJA M BOXOCHA0/KeHNd, HO M AJIA HOATO-
TOBKA KOPMOB, OpOIeHHA OTOPOJHH X KYJbTYp, ddeKTpUu-
RAUUK XO3AHCTBEHHMX I GBITOBHIX HY/KJ, PACIMIOBRY J€CO-
MaTepuaJIoB M T. . Paboune MammMusl 9THX NpONECCOB HpO-
M3BOACTBA TPeHVIOT GOJBIINX 050OPOTOB M He HYMKAAIOTCH B
G0.1BIIOM MOMEHTE TPOTAlNA, Tak KaK OHH HAYUHAKT pabo-
TaTh BX0s0¢TV10. 1A yHOBIETBOPCHAA HOBHIX TeXHAYECKHMX
TpefOBaHRI HHLIAM CO3MAaHH KOHCTPYRUUM OBICTPOXOXHEIX
BeTpOABHATaTelel, yioGHNe B padore ¢ MamuHamu, Tpebyio-
unve 607bIIMe YyHcia 06opoTOB.

Berpoasnratean OnicTpOXOJAHOTO THMA MAJIOJONACTHHE
006.1aial0T MaTBM HAYATBHHIM MOMEHTOM (puc. 79), m03TOMY
omut 6ojiee yAOOHE Ais pabOTH ¢ TEeMHI MAIIMHAMEI, KOTODHIO
OTANYAWTCA OOXBIAMA 06OPOTAMU M MAJBIM MOMEHTOM
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TPOTAHWA, KAK-TO: TIeHepaTOPH, NeHTPOOedHbe HACOCH
n T. I

B coorsercTBIM ¢ OCHOBHEIMI TGXHNYECKNMH TpeGoBaHUA-
MO IPOM3BONCTBEHHHX IIPOLECCOB B CEIhCHOM XO3fiicTse,
BHIpa00TaHB BOOOIIE [{BA THNA BETPOJBHIATeNell — GHCTPO-
XOMHbI{f 1 TUXOXOMIHI, HO PA3BHEIX TUNIOPA3MEPOB, KOHCTPYK-
uni nepeflaTOYHLIX MeXAHA3MOB U ¢moc0GOB peryJampoBa-
nud, Coraacao 'OCT 2656, serpogsuratenn pasmeiadoTcs
Hatpu rpynnb. K mepsoili rpynne orHOcATcs MHOrosomact-
HBI®, C AAaMeTPOM BeTpoxodeca 3,5 m 8 M; KO BrOopoil rpynm-
e — MaJIO0JOMACTHRIe, ¢ YHCIOM MOAyJIeii Z, or 2 10 3, ¢
AUAaMeTpOM BeTpOKOdeca OT 8 mo 16 M (BeTpsHble Med bHHIE),
u K TpeTheil Ipymnme— ObICTPOXOAHEIE, C YMCJIOM MOXYJIeit

~

Z, or 4,5 mo 7,5, ¢ nnaserpom Berporoieca 1,5; 3; 3;
10 12 m 18 w.

Tamst BETpPO/BUTaTe el OTeYeCTBEeHHOTO IIPON3BOACTBA pas-
pabarsieaanchk B lleHTpampHOM adpOTrUppORMHAMIIECKOM
nuctaTyTe v I{eHTpambHOM BeTpO-sHepreTHYECKOM HHCTHU-
TyTe, a mo3aHee BO Bcecoo3HOM HAYIHO-HCCIEL0BATEIBCKOM
NHCTUTYTE MEXAHH3AMUM M DIeKTPHPHKAIMH CeJbCKOIO
xosgitcrea (BIIM3), Bo Beecoosnom MHCTHTYTE CesIBCKOXO-
saiicrBeHHoro mamuHoctpoenus. (BUCXOM) n B Vkpann-
CKOM HAYYHO-KCCAOBATEIBCKOM MHCTATYTE MEXAHH33IMN
CceJBCKOTO XO03sHcTBA.

MHoroionacTHble TUXOXOQHble BeTpPOABATATENN BHIIYCKA-
auch mox mapramu TB-5 (rmxoxomHmit BerpojBHTATEdB ¢
auamMeTpoM BeTporoseca 5 M) u TB-8, 6uicTpoxontse — mox
mapkamn BUM9 [1-12, BUCXOM [I-3,5, BHUMOI-I'VCMII
J-18 (BIMO n T'nasioe yupasieHue CeBepHoro MOPCROT'0
uyma). YHIUM 11-10 u ap.

§ 37. MHOT'OJOHMACTHBIE BETPOABUTATEHA

MHorononacTHslil BeTpoasuratexs TB-5 (puc. 138) upen-
HA3HAYAETCH 1A PAGOTH TOJNBKO C MOPITHEBHM HACOCOM.

Berpoxoieco nmeet guaMerp 5 a1 u cocToMT U3 24 JomacTeit
¢ HepeMeHHHM YIJIOM 3aKJINHEHMA BAOJIB Joumactd. Xopja
JomacTH y BHYTPEHHEr0 KOHI[A COCTABIAET € INIOCKOCTBIO
BpameHus yroa B 45°, a y BHemHero — B 17°,

Il'omoera Berpomsmurarens (puc. 139) mpepcrasiaser auToif
IYTyHHBE Haprep, B KOTOPOM CMOHTHDPOBAH KpHBOINHIHKII
MexaHnaM. HKpmBomun AOmycKaer ycraHaBIMBATH IUTAHTY
Hacoca HA xo 300 m 400 My, xaisg wero Ha Goaswnx 3yOua-
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YTHIX KONEcax ceJaHB [ABA OTBEPCTHA MOX Iajer INATYHA:
oxHO — Ha paxmyce B 150 MM, gpyroe — Ha paguyce B
200 ».

VeraHos Ha Berep OCYMECTBIACTCH XBOCTOM, KOTODAL
OOCTpOeH B Blijie TPeyTOJIBHOI (QepMbl M3 YTJIOBOIO #esesa

4

“

N

N

% RN BN (").;\)!9;?

Prc. 138. MuoroilomacTHsiit BeTpogsmratens TB-5.

TpaueHeBUHOTO ONepeHid pasMepoM 2,82 M? U3 JNCTOBOTO
OLITHKROBAHHOTO KeJge3da. HOBerHOCTL XBOCTa uneerT BOI"Hy-
TOCTH B CTOPOHY peryinpymoileil HpYuHL, YyTO CAENAHO
1eJIBI0 KOMIICHCAIIUMN aapommamnqecxoro MOMEHTA BeTpOKO—
Jeca, BO3HIKAIOUICTO BCJIEACTBHME CMelleHUsl OCH BpalieHus
BOTPOKOJECA OTHOCATENBHO BEPTWKAJIBHOIL OCM UOBOpOTA
TOJIOBKN.

Berpopsuraresb ycTaHaBINBAETCA HA YOTHPEXHOTOM CTAN b-
YOIt 6alHe BhcOTOI 0K010 15 M. Y ocHOBaHUA OALIHMA CTABATCH
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aeféaKa ¢ KOHHBIM IIPMBOAOM, NDHBORANIAA B JBUkeHUE
gopUIHEeBO# Hacoc B GeaseTpue.

Peryinupopanue BeTpOiBITATENA OCYIIECTBIAETCA BLHBONOM
BeTpOKOJeca n3-moy serpa (puc. 118). Berpopsurareins sa-

nyckaerca B pabory n ocraHa-
BINBAEGTCA CHH3Y C IOMOI(BIO
PY4HON mebémkna, 3aKpemreH-
Holt Ha Hore GawHun, Tpoc or
Je6énKn UpPOTAHYT BBEPX M
IIPUCOeTUHEH K My({Te 0CTaHO-
Ba 13 (puc. 139), nepememaro-
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Prc. 139. TomosKa BeTPOIBHTATE Pnc. 140. Berpoasararens
TB-5: TB-8.

I — cTynuna BeTPOROJIECA;

2 — pan

BETPOKOJiECA; 3 — BEIVINHE I[HecTepEH-
KH; 4 — 0ObiIie WIECTEDHM C KPUBO-
WHANHBIM ~ MEXaHM3MOM; 5 — LIATYHH;
6 — poaMy; 7 — HAflpaBIsilag ayra
WA poauna; 8 — waprep; 9 — depva
XBOCTOB; [0 — HIOHUITEMH A INpy-
WUHBl  peryjMposadus; 11— Tpoc;
12 — Gydep; 13— MyQra oOCTaHoBa;
14 — onopnaa  Tpyba; 15 — KOBUO
Myprel  ocraHopa; {6 — KPOHWITENH,

meiica MpogOIBHO O OIOP-
Holt Tpybe I4. Ha wmydre
13 magero woapno 15, Ko-
TOpOe MOMKCT IOBOpauu-
BAThCHA OTHOCHTEJIBHO MY{-
TH M BMeCTe C Heil nepeme-
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mwarkca mpomoabHo. Hoaeio wumeer cGOKY mpopesb, B
KOTOPYIO BXOJIUT KpoHwTein 16 u3 KpYIIoro ikenesa,
3aKpeILIeHHAsE Ha TrojoBKe Berpopsurateid. lonosra mpu
NOBOPOTAX BOKPYI' BEPTHKANBHOH OCH INOBOPAYMBACT Ha-
npaBasgioweil CKOGOI M KOJABLO, B TO BpPeMA Kak My{ra
73 He Bpamaercd, Guarogapa IMMOUKe, IPHBAPEeHHON K ¢TeH-
1e onopHoil TpyOu I4.

MOWHOCTE BETPOJIBUTATENIA IIPU CKOPOCTH BeTpa 8 M/cek.
pasia 2,5 1. ¢.; 000pOTH BETPOKOJIECA NPM NOJHON HATPY 3Ke
40 o6/mun. IlpomsBopuTeqbHOCTH ITIPH TMOABEME BOEBL ¢
wanopom 10 m cocrasaser po 10 m* 8 yac mpn cxopocrn Bet-
pa 8 smfcer.

MHorononactanii perpopsurareas TB-8 npexnasnavaerca
IS PabOTHL ¢ e bCKOX03ANCTBEHHBMI MAIIMHAMA B 3KUBOT-
HOBOJYECKAX XO3iCTBAX KOJXO030B M COBXO30B.

OO0mmit  BRy 9TOro BEeTPOABUTraTeds NpeacTaBleH Ha
puc. 140,

Betporoieco pmamerpom 8 M ummeer 18 onacreit us
OLMHKOBAHHOI'O JIUCTOBOIO Kejieda TOJIMMHON 1,25 MM, 3a-
KPEIVIEHHBIX 11a TPéx 0601ax, CBA3AHHHX Meikay co0oii we-
CTHIO CIMIAMH W3 yriaosoro sxeixeda 45X45 mu. Jlomactu
VCTAHOBIEHB ¢ NepeMeHHLIM YIJIOM 33aKINHCHMA, 8 MMeHHO:
V BHEIIHero o0opfa yIroJl MEeJKILY XOpROil JIONAcTH M ILIOCKO-
¢THIO BpallleHud BeTpPOKOjgeca paseH 22°, a y BHYTpPEHHEIo
aror yroa pasent 47°, Janua aonacty 2 450 My, mupuHa Ha
BHellHeM Koabie 674 my, Ha BHyTpeHHeM 410 my. Cnuaust
gaKpenielbl Ha (IaHmax CTYIMILI BCTPOKOJeca gpyMA 0o
TaMu RaMjIad.

Nonoska serpopsurarens (puc. 141) nmeer Qurypuyio
BLITAHYTYIO 11O BEPTHKATIHM YYTYHHYI0 OTIMBRY 8, B CTEHRY
KOTOPOif BHpeccOBaHa ochb 2 10p yriaoM B 6,5° K ropu3oH-
TY. ITOT HAKIOH CHCJAH AJdA TOTO, YT00bI NIPUOIA3UTb BETPO-
KOJIeco K 0ainHe, He ONYCTUB 33[(CBAHUA JONACTAMU e HOT.
Ha oroif oclr mocaskeHB! JBa KOHHYCCKUX POAMFOBLIX HOJ-
ITNIHOKS, U Ha HAX HajeTa cTymsua setporonaeca. K 3aguemy
(GiaHLy CTYNMEH HpHUKpenyeH Ooatamm o0oj KONMYECKOro
3yovaToro kojeca J, KOTOpOe HAaXOAUTCH B 3aLeNdeHAH C
HOHUYECKOIf ImecTepEHKOI 4, nocaKeHHOI HA BEPTHKAIBHOM
sany 12 geurareas. Uucao 3yGbes Goabmoro koneca Z, =63,
y mecTepéurn Z,—=17. Hummuum ocHoBaHneM ro;10BKa Hagera
Ha Tpydy 6, Koropas cBOGORHO MOBOPAYMBACTCH B ABYX
vriopax. B BepxHeit omope 7 ona nmoBOpadYMBACTCA HA WAPH-
KAX, YIOEeHHbIX HA CAMOYCTaHaBINBaWIeiica cdepudyeckoi
23



Puc, 141. TotoBRa Berpojsarare;ia TB-8;

I — CTYNBA BETPOKOJIECA; 2 — 0Ch BETPOKOJECa; 3 — KoHMYecKoe 3y6-
JaTO€ KOJECO; 4 — KOHIMNECKAA HICCTEDPHA; § — KOHYC TOJIOBKM; 6 —

onopHaa TPy0a; 7 — BEPXHAA ONOPA TOJNIOBKH; 8 — HMMKHAA oOIopa

FOJIOBKH; 9— MY()Ta 0CTaHOBA; I0— HANPABJIAMAA IJA MyPTH 9; 11 —

¢epMa XBoCTa, I2 — BePTHHAJIbLHBIA BAN; I3—G6aliHA; I{ — TpoC OCTa-
HOBA,



gAre. YyryHHHE KOpnyc HMiKHEH omopnt § 3arpeied
pactasKkamu K Horam Gamwnu. CKBo3b Hero mo LEHTPY mpo-
XOAUT TOYEHEIH KOHen OnopHOit Tpy0Obl, KOTOpAA ¢ HACAKCH-
HOif Ha Heé rOJIOBKOI CBOOOJXHO NOBOPAYMBAETCA B OMOpAXx,
9TO TPOMCXOMUT MpPU IIyCKe, OCTAHOBe M pPEryIdpOBAHUN
Berpojsnraresd.

XBocT maIA yCTaHOBA BeTPOABUTATEJA HA BETEP COCTOMT
n3 Pepmur 17 gauniow B 7 370 mm. Honen aroit depmbr mmeer
fopmy Tpamenum, Ha KOTOPOIf 3aKpeIIcHA IOBEPXHOCTH N3
ONMHKOBAHHOIO ssesesa. [luomwanb moBepXHOCTH fr, paBHA

4,85 M%, yro cocrasadaeT &8:0,097, rpe F — overaemas
’ ? F

[IOBEPXHOCTh BETPOKOJecaA.

Berpoxsurarens cCMOHTUPOBAaH Ha MeTaaaHuyccxoi Qep-
MeHHoil xoHcTpyknun OammHe I3 Bricoroit B 14,85 M. ¥V ocHo-
BaHUA OamAm ycraHosdeHa dAeGégra (pue. 141 caesa), xo-
TOpadg BOCHPUHMMAeT paloTy BEPTHHAIBHOTO BAJA U mepe-
XaéT eé auGo HA MOPHIHEBOI HAacoC, AMG0 Ha CeJIBCKOXO3AIi-
CTBEHHBe MAIINHbi — COJIOMOPE3KY, MMBIXOAPOOHIKY, KOP-
HepesRy, 3epﬂonp06um«:y, MEPHOB U T. II.

Jdrolf me JeGEMKOIT TIPM OTCYTCTBUHM BETPA MOMKHO IPHBO-
AWTb B JBHKeHHe MOPIIHEBOH HACOC OT KOHHOTO NpH-
BOA MJM OT TPAKTOpa; NP BTOM BEPTUHAIBHHIL BAJ JBU-
raTeasa OTKIIOYAETCH OT JeGERKM padbeUHCHHEM KYJIadKo-
BHX Mydr, HafleThiX HA BepXHU N HIKHUII OTCEKU BEPTH-
KaJabHOIO Bada.

Berpoasurarerb peryaupyercs BHIBOJOM BeTpOKOIeCa
M3-II0JT BeTpa ¢ NOMOIIBI GoKROBOI domarht (puc. 117). ITo-
BepxHocTh jgomarel pasHa 1,95 Mm%, gro cocrasaser 3,9%, or
OMETaeMOIl TOBEPXHOCTH BETPOKOJECA.

OctaHOB M MyCK BETPONBUTATENA OCYLICCTBASCTCA CHHUBY
pyuHoli nedégKoil, KOTOpasA 3aKpeIIeHa Ha HOre (aHuy cé
ocHoBanua. Tpoc I4, naympmit or 1e6EKHU BBEPX, NPUCOEIH-
HEH JByMA KOHLAMHU kK MyPre 9, npofoabHO nepeseliaoumeii-
cA o onopuoii Tpybe. Ha mydre nmeerca aanka ¢ Bopesowm,
B KOTODBHIIT BXOANT kede3HHiT npyT 10, 3akpensé HHEIT OTHIA
KOHI[OM y BepXHeif Onopsr, Apyru#M y HmkHeil. 10T mpyT

CIYKHT HAnpaBIAoLe MyPTsl nIpu eé mepeMCIICHIU BBEPX
¥ BHH3.

Bepxuuit xoHer TPOcA OCTAHOBA 3aKPEIVIEH HA XBOCTE M
OT Hero yepe3 jJBA POJMKA NPOXOJUT BHYTPb OMOPHOM TPY-
6bl, rje TpUCOEIMHEH K TATe, KOTOpAaA HAa HIKHEM KOHIE
MMEeT BBICTYII, IPONYIEHHLIT B NpOJOabHEI pope3 omop-

232



HOI TPYOBl, 3TOT BHCTYN BHe TPYGB! NOAXBATHIBAET OCHOBA-
Hue MyQThl, Hajgeroil Ha omopHYyl Tpy0y. Tarum obpasom
AOCTHUTaeTCA CBA3b MOXBMKHOI TOJOBKM BETPOJBUrAaTeNd C
MEXaHM3MOM OCTAHOBA, WMEIOMUM BO3MOMHOCTE IIepeMe-
HIATBCA TOJABKO IGCTYMATEABHO BAOIbL ONOPHOI TpPyOwl.

MomsocTs BeTpOXBUTATENIA NpPU CKOPOCTH BeTpa 8 ai/cex.
pasHa 6,5 1. ¢, Ha BaJy BeTpoKoOJeca IpH 4Hceae erc 00opo-
TOB ¢ IIOJHOH Harpyswoif 25 of/muH.

§ 38. BBICTPOXOAHELIE {MAJO0IIACTHBIE)
BETPOJIBUTATEIA

Berpoasnratenxs BUM9 [-12 (puc. 142) umeer tpéxao-
. macTHOoe BeTpoxroaeco guamerpoM B 12 m. JlomacTn KphuIbeB
ofreraeMoro npoduaa u3 ge-
peBa H MeTajla 3aKpeIrIeHsl
Ha CTaZbHLIX Tpy0ax Maxos.

Fomoska  BerpoxBurarenst
(puc. 143) umeer QurypHoii
popMBl KapTep u3 TYTYHHOrO
AUThA, B KOTOPOM IOMCIICHH
OTIOPHl FOPU3OHTAIBHOTOC BAJA
2,a tagme 1napa KOHMIECKUX
3y0uarplx mecTepHOK J—4,
TICpeao X BpalleHne BeTpo-
Kojeca I BepTMKAIBHOMY Bi-
ay 9. Raprep roaosrn 3akpen-
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Prc. 142, Bucrtpoxoxusid Berpoisaratels BIMI [1-12.

n1éH Ha omopHoli Tpyde 6, KOTOPAA IOBOPAUIBICTCH OKOJIO
BEPTHKAJBHON OCH B jBYX OIOpax: BepxHell 7 — pouanko-
BOIt m HkHelt § — mapuKoBOIi.
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Pae. 143. Tonoska merpogsEraTers BIIMI H-12:

1 — KAapTep TFOJI0BKEM; 2 — BAJ BETPOKOJECA; J — KOHMYECKOE KOJIECo; 4 —
KOHNYECKAA WECTEPHA; §—BEPTHKAJILHHI Bajl; 6 — onopHasa Tpyba; 7 — BepX-
HAA ON0DA; 8§ — HIDKHAA 0H0pa; 9 — Mydra O0CTaHOBA; [0 — BTOpad My(1a
OCTanR0Ba; 11-— pHIYAr OCTAHOBA H PEryJIMPOBAHUA; 12 — TAra OCTAHOBA K pery-
JTHPOBAHAA; 13 — NpPYHKHHAA pEryJHpPOBAHNA; I4 — MyQTa IyCKA U OCTANOBA;
15— TATA IJIA NpupeNeHHA B AeicTBue MyQdTul 9; 16 — Tpo¢ OCTaHCBA; 17 —
pulgar Nycka n 0CTaHOBA BETpPOABHraTens; I8 — MECTI(AA YacCTb JONACTH; 1§ —
CTAGHIH3ATOP; 20 — MOBOPOTHAS YAC1b KPHAA; 21 — HeuMTpoOCKARY Ipys,



Cmaska BepXHeil mepejaan 3aJUMBAETCH B KapTep TOJOBKH
HO ONpPejeléHHOro YPOBHA.

s ocTAaHOBA U IIYCKA BETPOJBUIATEAA CIOY:KUT JdebCara
¢ BHHTOM, CMOHTHpOBalnHAad Ha Hore Oammum. Ot BuHTa OpoO-
rauyt Tpoc I6 w mydre I4 ocTanoBa.
Ilpm BarAmke Tpoca BUHTOM pBIYAr
orsofgkn 17 mepemeuiaeT Ha FOPH3OH-
TaxbHOM Baxy wmydry I0, wmoropasa
pelicrsyer Ha mydry § KBCMATHTEC KO
cBA3U. Jdra Mydra mocpegcTBOM KO-
senuathx puuaros 11 u rar 12, opo-
XONAMNX BHYTPbL MaxoB, jelicrByer
Ha crabuansaropn 19, ycTaHaBIWBasg
ux Ha 6oxbmoll OTpUIIaTeN bHEEH Yo,
bBaarogapa sroMy Ha IOBOpPOTHOIN
yacTu Jiogacti 20 BO3HMIiaeT OTpULA-
TeJIbHBIA ~ MOMEHT, fepefarimuiicH
I71aBHOMY Baly. OTOT MOMEHT YPAaBHO-
BENIMBAET  MOJOMMUTEIbHBI MOMEHT
IRECTRO 3aKPEIVIEHHOR 9acTh JIONAcTH
18, n BeTpAK OCTAHABINBACTCH.

IIpu 3amycxe BeTpOABHTATENS TPOC
16 ocBoGOMITAOT, WM CTAOMIN3ATOPLI
neiicreuem npymuH I3 u tarm IZ ¢
PLIMAGEHHIM MEXaHU3MOM aBTOMATHYEC-
KW YCTAHABIMBAIOTCA MO/, HEKOTOPHII
Yo aTakM, 33JaHHBUI NpuM MOHTaKe
LA ONpPEAEIEHHOr0 pemuMa padoThl
yeradosru, JeiictBrem Berpa crabu-
JU3ATOPH HAUMIRWT JepeMellaTbea
OTHOCHTENBHO ocell Maxos, yceraHa-
BIMBAsA KOHLH Jomacreil B pabodee  Pge. {44. Bucrpoxoi-
nomoseHne. Ilpn BeTpe CKOPOCTBIO HuE _BeTpOABHIATE1h
0KOTO & M/CCK. BeTpAK HAYWHAET BUMI II-5.
padorars.

Baaropapsa tomy uTO BeTpOABAIATENH ITOH KOHCTPYKLME
paboTawT MOUTH ¢ NOCTOAHHHIM 4HC.I0M 000POTOB, OHH NpHU-
ropHe! I A9 HeGOABIIAX BOTPOIICKTpOCTaHumii. B yaBHOII
CTEeNCHH HUX MOJRHO HCIOJB30BATh H JJIA IPHUBEAEHAA BO
BpameHite craHkoB B MacTepcknx MTC, a raxne pasanunbix
CenbCROXO3AUCTBEHHEX MAWMH M UEHTPOOCHKHHX HACOCOB
NpH OpOIEeHHH,

Berpogsurateas BIIMO [-12 nppm cropoctm Berpa
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535

Pac. 145. T'o10BKa BeTpo-
asHrareas BUMS [I-5:

1 — MAaxH BE€TpoKoJieca; 2 —
KApTEp; 3 — Badl BETpUKOJIE-
ca; 4 -— KOHMYeCHoe KoJe-
€0; 5 ~— KOHHYECKAA IlIecrep-
HA; 6 — BepPTUKAJbHLII BAJ;
7 — BEPXHAA omopa; & —
HW/KHAA ONOpa; 9—oNnopHAR
Tpyba; 10— MydTa oCTaHo-
Ba; 11— oCb XBocTa; 12 —
Tpy0Ga XBOCTA; 13 — Ralpas-
NAIOIWME  POJUKH I TPoC
0CTaHouna,

q
5 "
//
J fga-
ST 4” N
= .;T_- ‘ o
T NE= 5
| 2
N K -«
£1_ 4
:
)]
LY
A I Y
L)
Y
¥, !
\\_‘!
_¢ A\
=T ﬁ“w iy




8 M/cek. MOKeT pa3BUBATh MOITHOCTH OKOJI0 15 . ¢. Ha Baxy
perporoseca. HopmanbHoe umcmo o0opoTOB BeTpoOkozeca
cocrasiasgeT 55—60 of/vnH.

Berponpurarexs BIIM3 JI-5 mveer 3-momacTHOe BeTpPOKO-
aeco puameTpom D M (pnc. 144). BpameHne BeTpoxoieca

Pnac. 146. TooBka merpoasurarcasa IIJ-5:
1 — Ba7 BETPOKOTECA; 2 — HOUMNYECHOE KOIECO; 3 — HKOHIYEeCKAana Imec-
TepHi; 4 — KApTEp TrOJI0BKH; 5 — MMAPHRONONIINNHUK BePTHKAJILHOTO
BaJa; 6 — BepXHAA OHOpaA.

Yepe3 mapy KOHHYeCKUX ByOUATHIX LIECTePEH mepeRaéres
BEPTAKAMBHOMY BaLy, IPUCOCTUHEHHOMY y OCHOBaHNA Gam-
HM K peaykropy. Peryauposanne ocyuiecTBaseTca noBopo-
TOM Beceii Jomactu oxoxo ocu Maxa. MomHoers Berpomsura-
TeAA IpU CKopocTu serpa 8 M/cex.pasHa 2,7 a1, ¢c. HA Baxy
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perporoneca. HopmaabHOe dpcao 0GOpOTOB  BETPOKOMECA
n=180 o6/mua. Houcrpyknua romoskn (puc. 145) mmeer
TORe JUTOH KapTep, Kak y setpomsurarens BUMI -1z,
OTIHYAMUIWIICA b TeM, 4TO KpHINKa KapTepa Caeday
BBePXY U B Hell pasMelllefla ofopa BEePXHETC NOTMMIHAKA
BePTHKAIBHOTO BaJa,

PelYKTOp, cMGHTHUPOBAHIULI Y OCHOBAaHUA OAUIHH, WMeCT
ABA WKIBA, OT KOTOPHX MOAHO IPHRBOAUTHL B paGoTy IeH1-
podes il HacoC MM MATOMOIINING
¢EJ bCKOXO3AUCTBEHHBIE MAIIMUbL,
Tarke TeHEPaTop.

Berpogsmratear ITJ-5. 3ror Be-
TPOABHIaTe.1b NpPeTHA3HAYeH JJIA
paoTsl ¢ TOpIIHEBHIM HACOCOM.
JByxmonacTHOE BETpOROJICCO mEpe-
BO-METAAMYCCKOH  KOHCTPYKIUK
Bpaiaer IIABHDLIH BAJX, HMCIOUNIL
JABE OIIOPH € A PUKOTIONII NITHHKA M
{prc. 146). BpameHue BETPOROIECH -
nepenaéresa qepes Mapy KOHMIECKNX
KOJéc BepTMRaAbHOMY Baxy. Ile-
pellaToyHOe OTHOIIEHNe OGOPOTOB
BeTporodeca K o0oporaM BepTH-
raapHoro Baxa 1 :2,5. Peryampo-
BAHME OCYIOECTBIAETCH IOMOIILbIO
OOKOROIf JOTIATH U KJIAMAHAMM, I0-
MEMEHHLIMI HA KOHUAX JOmacTei
BeTpoxoneca. Huananer paGoramor
K3K BO3AYLIHEIE TOPMO3a ¥ NPEno-
Pame. 147. Ifentpoberknan  XPAHAIT BETPOKOJECO OT pasHoca
Myra K BeTPOIBEraTel PN ¢OpOCe HArPY3KH,

N1-5 e G B. Hepaw. Brnsy, Ha BepXHeMm oOTCeKe Bep-

THKAJIbHOT'O BAJIA YCTAHABINBACTCA
nenrpode:kHaa mydra (puc. 147), woropas mupm omnpepe-
NEHHBIX 4NMcsdax O0OpPOTOB BRIIOYACT HIMMKHUII OTCeR Baia,
COeIMHEHHOIO ¢ npHBOJHOM aeb6aKolt, mMelomeil 1epBAY-
Hyw nepegaazy. HpusomunHmi MexaHuam Ie66aKH TpH-
BOMNT B MOCTYIaTeJbHOE 1BU:KEHNE KOPOMBICIO, <OEJHHEH-
HOe CO IITAHTOIf Hacoca. ITA BETPOYCTAHOBKA ABAACTCA OIIBIT-
HOIl JJI5 BbIABICHWA BO3MOMHOCTH PabGOTLI GEHICTPOXOIHOIG
BETPOABUTATEIA ¢ NOPIIHEBEIM HACOCOM.

Berpoxsurareas HaumHaeT paGoTaTb BXOJIOCTYIO, HODTOMY
OH MOKeT TPOTaThCs ¢ MeCTa NPHU MAMBIX CKOPOCTAX BETpA,
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Puc. 148, Berpoisaravets BHAMD-UNCMIL (8.

Berpogpurarexr BHMI-IVCMII  I-18 Gorerpoxogmstid
OPeCTABIACT [(EIBHOMETANIMIACKY 0 KOHCTPYRIMIO ¢ farn-
Heii BeicoTON B 19 M (puc. 148).

Berporomero amamerpom I8 M mMeer Tpi KpeLIA ©
aomactamMu ofrexaemoil Qoparn {pme. 149). Peryomposa-
Hue O06OpOTOB BCTPOKOJECH OCVHICCTBIAGTCH 110 cHCTEMe
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npod. I'. X.. CaGuanna n H. B. Kpacosckoro mosoporoy kon-

IeBoii 9acTH Kphlaa, COCTABIAAWMeH !/, or gauHB KphIa.
[omoska BeTPOXBUTATEIs COCTOMT M3 METAJIMYECKOL pa-

ML, H& KOTOPON MOMEIAI0TCA PESYKTOP ¢ NepegaTOYHEIN OT-

Puc. 150. Onopnan tpyba:

1 — 010pa NOT PaMy TOJIOBHM; 2 — DOINKIL

Hotrennes 1 : 3, MexanugecKuil KOXOZOUNLIT TOPMO3 U MeXa-
HI3M YCTAaHOBA Ha BeTep ¢ IOMOUIBI0 PYYHOTO WITYypBaka M
BuHApPO3.['on0BKE yRpeIgeTc g Ha onopHOIi TpyGe 325 X9 mum
(puc. 150), roropad moBopaumBaeTcs Ha PONHKAX B ofoge,
BAKPEIVIEHHOM Ha BCPXHeM mofce OallHm, HIGKHOI KOHen
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TPYOBl HOBOPAdYNBAETCA B ONOpe ¢ IMAPUKOBRIM HONHATHM-
KOM.

IIycw M 0CTAaHOB BETPOABUTATES MPOM3BOAUTCH, TAK ke
KAk 1y BeTpogsuratens BUMI [1-12, pyuHnoit ne6éakoit, xo-
TOpafd 3aKpervieHa Ha Hore y OcHoBaHMA Gammm.

Bungposs, ycramasanmBalomiie BeTPOKOJECO IO BeTpy,
OpemcTaBAAT coGoif ABa 18-momacTHHIX BeTPOBHIX KoOTeCa
puamerpon 2,7 M. JlonacTH BHHAPO3 Jed3I0TCA U3 COCHOBLIX

Puc. 151. IIpmEaMaTHuecKas yacTu GamHi:

17— epMa; 2 — 000a ¢ IEBOYHOLL MIECTCPUEH; 4 — IITHPL K OMOPHON
TpyOC, N0Ka3audol "Ha pucynre 150,

mocor Toawnuon 10 mM. Bpawenne or pama BHHApO3 mne-
pefatTca yepe3 KOHHYCCKOE 3aLCTeHIe K 0CeBOMY TOPH30H-
TaIbHOMY BaJdy U fajee Yepe3 4epPBAUHYIO IepeAady K ue-
BOYHOMY 0001y, 3aKPeNICHHOMY Ha BepXHeM mosce Oamim.
Ioamnoe nepematouHoe otHomienne pasuo 1 : 500.

Bamna perpoasurarens naeer suicory okoao 19 s m co-
CTONT U3 HH:KHell Knémanoil mnpaMnaaapHoii 4acTu €O CTO-
poHoit KBagpara y OCHOBaHNA 4,8 M II BCpXHelt IIPH3MATH-
9ecroil nexbHOCBAPHOII KOHCTPYKUMII €O CTOPOHOH KBa-
apara 0,735 M (puc. 151). Baans noerpocna 13 yraonoro #ie-
aeza 100 100 x 14 my u 60 <60 X8 arwv.

BepruraapHeiii Bax umcer guamerp 70 MM 1 BpamtacTes B
TpEéx cepHYeckix NIAPUKONOAINNHIKAX, CMOHTIPOBAHMEX
N0 peHTPY GamlHi Ia POPU3OHTANBHBIX PACTAIKKAX. Bru3y
BePTURATBHLIL Bal NPHIVIOYEH K pemyKTopy (pmc. 152) ¢
nepenarounsM orHomeHneM 1 : 3. Ha ropnsonransHom Baay
Peaykropa Haca keHo gBa IMKHBA, Mo 800 MM B guamerpe, OT

16 E. M. ®areen 241



KOTOPHIX MO’KHO IIPUBOAATH B JIBMKEeHMAE FeHEPaTOpP A TPAHC-
MHCCHIO OJIA Hepefadd [BHKeHMA KOMINIOKCY MAIIWH,

Horn Samun 3agennsalorca Ha rayGnHy 2,4 M B $yupa-
MeHT U3 O0yToBOil KIagKy.

Texgnueeran xaparTepHCTARS

MompIocTy BerpojLHTaTeNs IpH cuopocm
BCTPA 8 MCOH. . . . v v . o s v . ... 380 ¢l
HopwyansHoe upeio oGopo,os ne'rpoxconeca 42 o6/mum.
OGOpPOTH MKAZa PEAVRTOPA « + » « » . » 3718 »
Beca oTIenbHEIX YRJICB BeTPOABHTATCIA!
BETPOKOICCO . « v + o o 4 o = o o « o » 2250 KD
rOJIOBKA, pEryImpcBanme, MeXanH3MEl
0CTaHOBA I IOBOPOTA na BeTep e o . 3025
Gamms . . . . . 0. o e ... .. 4825
peayKTOp ¢ neannanmmu BaTOM .o . 2400 »

OCuwmi Bec. . . 12500 »

Berpopurarens cucreMsl 8 gumnesa — Berannzana [1-10
(pue. 153). Aspoangayirgeckuii pacyeT NPOH3BeACH 11a OCHC-
Banun suxpesoii Teopun H. E. ¥Ryroscxoro mox pyrosoi-
erBoM npod. B. I1. BerTuunrnma; sackTpoobopymosanite o
apromaTnka paspadorans A. I'. Vnuresss.

Orananreapolt 0COGCHHOCTBIO KOHCTPYRINN BeTPOJBil-
rarejs ABIfeTCA Manblii Bec Ha 1 Kumosarr mowuoctu. Bert-
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pOKOJIeCO HMeeT TPH JIO-
macTH  J{epeBO-MeTaJIHYe-
CHKONl KOHCTPYKI[IN C adpo-
auHaMAdYecKAM mnpoduieM,
MOJOGHEIM  KPHAY  &3pO-
[IaHHOTO THIA, ¢ JYMKOL
nHBepcnn napaboisl, Ipex-
aosennoit H. E. Hywos-
ckny 1 C. A. Yanauiraueim,
JlomacTi KECTKO 3aKpeILIe-
Hel Ha TpyOuaTHX Maxax,
KOTOpBIe ¢BOOOJHO IOBO-
pauMBaTCA B MIAPUKOIOA-
[IANHAKAX, 3aKPelICHHLIX
HA CIenda; bHOM TpoitHuEKe,
HAJeTOM Ha TOPH3OHTAJb-
HEII BaJ BeTpoABHTAaTelAd.

Peryaunposannme MOMHO-
CTH OCYIIECTBIAETCA MOBO-
POTOM A0mAcTe OKOXO OCH
Max0B B HaIpaBJICHHUN BeT-
pa. Jlaa 9TOT0 MaXH OpOXO-
AAT BOIN3N HOCKA JONACTH
TaK, YTO LEHTP MAPYCHOCTH
CMelnéH OTHOCHTEIBHO OCH
[OBOPOTa& KpHAa K 3ajgHei
KpOMEe.

Bpamenne BeTporoIeca
IepenaéTca BepTIRAIBHOMY
Bajgy dcpes Iapy KOHHUe-
CKUX 3y04YaToK, ¢ Iepena-
TounsM oTHomeHuneMm 1:3,5.
Brusy na BepTHKagbHOM
Baxy HajgeT 00JbLIOH jiepe-
BAHHBII IIKIB, OT ROTOPOTO
IOCPeACTBOM PEeMHA ¢ Ha-
THMHEM ~POJHKOM Iepe-
Jaércsa BpaulcHNe BIeKTPO-
AUHAMO € IePeJaTOYHEIM OT-
Homenmey 1 : 10. Ha Baay
AMHaMO HACA/ReIl UWIKUEB ©O
CBOGOTHLLN

YA O R T

Prc. 153. BerpoasaraTeis CHCTENE

Vivuesa — Berunaruuna J1-10.

XOZOM Tag, 4TO OH MOMeT oTcTaBaTe IIpU

Bpamerinig Baga TCHEpaTopa Apyrolt ABAmymeil cHIOi.

16*
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310 BHLI3BAHO TeM, YTO Bad TelepaTopa CAYMHKAT IIPOROI-
deHreM Bajga NHEPUWOHHOTO AKKYMYJIATOPA  CHCTEMBI
A.T. Vpumuesa. [Tpn cHumeHnu 9ucsaa 060poTOB BETPOIBH-
raTeag MHePUMOHHHI aKKyMYaATop, OmaromapAa RaHHON
¢xeMe 1epegadd, BpallaerT 2-——3 MHHYTE TeHepaTop; OTCTa-
BaHMe BeTpOABUTaTeass HMpPI 9TOM Ia padoTe aKKYMYJIATOD:
He oTpaskaerca. Tawum oGpason, 3TO YCTPOIICTBO MO3BOIAET
CTIKUBATD 9NCIO 0JOPOTOB FeHEPATOPA B KOPOTKHE MPOMe-
JRYTEM BpeMeHI IpH NYyIbCHPYIOUIeM XapaKTepe BeTpa.

Juyaso #nvMeeT HOMHHAIBHYIO MOIMHOCTH 3,5 KBT mpn
1750 o6/vnu. Ha 220 Boust, 17 ammep. Ilpm yBenudennn
CKOPOCTH BeTpa HampsieHHe YJAaBaIOCh NOKHATH Ao 350
BOJBT.

Buarogaps Haau4mo HHEPUHOHHOTO ABKKYMYyJaATOpa,
YCTPaHAIWCTO0 OHCTPHC HepeX 0Bl OT OJFHOTO peatMa paboThl
VCTAaHOBKHN K JPYTOMY, BO3MOMIHO NPOHM3BOAWUTH pelyaupo-
BaHNe paboTbl BETPOITEKTPOCTAHHUM BPYYIYH OFHUM I3
Tpéx croco6oB, a UMeHHO: 1) H3MeHeHuHeM VIJIa aTaKH Jola-
cTelt pyyHoOIl e0enKroi 0cTaHoBa; 2) yMellbuleHACM HJIH Y Be-
JnYeHMeM TOKA BO3OYKAeHHMs B MarHuTaX IIYHTOBEIM peo-
cTaToM; 3) VBenMdeHneM MIX yMeHblieHAeM HalpY3KMA cTaH-
I OPHKIIOYeHUeM JOMOJTHUTENBIEX JaMI 1I MOTODOB.

YcTaHOB Ha BeTep BeTPOKOSIECA OCYIICCTBIAGTCS XBOCTOM
(epMeHHONI KOHCTPYKIIUA, HA KOHLEe KOTOPOro YCTaHOBIEHO
OUIIaHHOE omepeHNle (IOSTOMY TAKO XBOCT N I1a3bIBAeTCH
ONTITAHHBIM),

OnepeHtte XBocTa H30IHYTO IO HEKOTOPOH IyKKe C
ETBI0 KOMIEHCIDOBATH PEAKTUBHEII MOMEHT BepTUKAMb-
HOTI'O Baja, BOSHUKAIONNI] Ha 3anellJieHun BepxHeil mepenayu.
Bes aroro BerpAak He mor OH CTOATH TOYHO IO BETPY BO
BpeMsa eTo paborel. K TomMy e m3ormyTas noBepxXHOCTb HMeeT
GOMBIIYIO IIPOYHOCTH.

Bamna sbicotoif 40 » nveeT QepMeHHYI0 KOHCTPYKIUIO
¢ ONMHAKOBEIM KBajpaTHRIAM CeyeHHeM @0 Bcell BLICOTe; B
BePTHRAIBHOM HOJO/KCHHMH OHA YREP/KIBACTCH PacTAKRAMH.

Berpopsararear IAT'H J[-18. IIpoext aroro Berpopsu-
raTena (puc. 154) paspaforad 1oj PYKOBOACTBOM mpod.
B. I1. Berunnknna mo cuereMe BeTPOABUTaTedA ¥ QuUMIEBa —
Berunuroua J-10.

OTadyaTed BHEIMH 0COGeHHOCTSAMN BeTpoasnrarensa IJAI'M
J-18 apasioresa: 1) npnrialogcHNe K BEPTHRAIBHOMY BaXy
BeTPOJBATATENs MHEPUUOHHOTO aRRyMysiatopa GydepHoro
Tina éMrocThio A0 10 MunyT; 2) 3HaUMTeJabHas BHICOTA Gall-
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au — 40 M; 3) peryanposaHue HOBOPOTOM JIONACTH 1O CH-
creve Ydumnpesa.

Berporomeco myeer Tpn 1omacTi, moBopavHBanuUliecs Ia
0CAX MAXOB, OCH KOTOPEIX HPOXONAT B HOCKEe KPhLIa TaK, 9TO
PaBHOMEICTBYIOWAA CHJ  BO3IYMIHOIO IIOTOKA, MPOXOI
Oansse 1 UCHTPATBIION OCH JOMACTI, CO3JACT MOMEHT OTHO-
CHTEIBHO OCM MaX2.JTOT MOMEHT IOBOPATIBACT JONACTE ped-
POM K BeIpY, 4eMy HpOTUBOJeiicTByeT rpy3s, HmoJgBellenHAIil

Pac. (5%. Berposuraresas [{APII J-18 cuereMu npod. Berumiunmia,

K CHCTenMe PLIYaroB MeXaHu3ma peryxuposadms. Ilpu ocra-
HOBICHHOM BeTpsike I'PDY3 OPAMOAHHMAIOT, U KPLIJIBA CBOGO]-
HO yCTaHABIIBAIOTCS HOCKOM K BeTPY, Kak aorep, yrto ofy-
CIOBIMBAET He3HAYATEJIbHEHE HACPY3KHU IHa OCTaHOBIEHIIOE
BeTpOKROJIeCO,

Unepnnonuntii akkymyagrop(puc. 155)nocTpoer mo toii swe
cxewme, KAk H y BerpojBurateis Y Qusnesa — Berunnxkunia.
ONMCAHHOTO BhIE, M OTINYAETCA OT HEeTO UM b BecoM. JIuci
AKKYMYJIATOpa Becut oro.xo 1,25 1; uneao ooperos 2 500—
3 500 B MHHYyTY.

C ueapo yMeHbLCHNs CONPOTHBIENHA BO3XYXa JUCK Iio-
MewlCH BO BPAILAOUINIICH KOMYX. OTa MEpPa YMOHBUIAGT CO-
IporusneHne mpusepio 8 3'/, pasa,
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Bamug I1eIbHOMETANIMYECKAST, CBAPHON KOHCTPYKIHAN,
pucoroit 40 M. Ilpm crToap BhiCOKOH GamHe BeTpOJBHTATEN b
MoeT paborarh Godslle 4acoB B TOAY, 9eM OpPN HABKOIA
OamHe.

Puc. 155. VHepuHOHHKI aKKYMY.IATOP K BeTpo1sararesno AT 1-18.

VYeranos Ha BeTep OCYLIECTBIACTCA TPUILIAHHBIM XBOCTOM,
YTO CAENAHO C LEIBI0 YMeHBIICHNA YIIOBOII CKOPOCTH MOBO-
pora xBocTa mpm OOKOBHIX IOPEIBAX BETpa.

Bec uacreit BeTpopsurarensa: 6amHA — 7,5 T, TOd0BRA
BETpOABHTATeNA — 3,5 T, HHEPUMOHHLI aKKYMyIATOP —
1,6 1, o6umii sec — 12,5 1.
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Tlpn paspaloTie HPOCKTOB BETPOJBUTaTeleil OCHOBHCE BHU-
MAaHIle FOMMKHO GHTh YAeNeHO KOHCTPYRIUH BeTpOKodeca u

neperaToyHoOTo MeXaHu3Ma.

HaunGoasmaM  pasHooGpasieM

KOHCTPYKTHBHEIX CXeM OTJINYAIOTCS Mepe;(aTOUIEe MeXatd3Mbl
n1a paloTH EeTpojBHIATeds Ha MOpIIHeBOI macoc.

ST el

Puc. 137. O6mAii BILT TOTOBKYH Be-
TpoaBHIaTe st «ACE».

Ha puc. 156 morasansl
BOCEMB CXeM THIOBBLIX IIe-
PeRATOYHHIX  MEXaHN3MOB,
npeo0pasyonix  Bpalla-
TeJNbHOC JBMiReHHe BeTpo-
Kodeca B IOCTYIATeIbHIoe
ABMKEHNE WITAHTH Hacoca,
[Tepegadum 3ampoexrtiipoBa-
HBH Tak, 9To0H 4lecI0 pado-
yux vacTeil ux OmI0 Hal-
MEHBUINM M 9YTODB BO Brex
TPYMAXCA dacTAX Mexa-
HA3MA TOAYUIIOCH M-
KOCTHOe TpenNe, odeceyu-
BAIOU[Ce  Madnle IoTepH
SHepTHHI ¥  YyMembHlele
U3HOCA TPYUIUXCHA dacTeil.

Ha puc. 157 norasanm
oGuit BHJ TOJIOBRI BETpO-
peurateas (ACE» ¢ orupei-
THIM TePETATOYHEIM MeXa-
HI3MOM, BBIOOTHEHHBIM IO
cxeme I (puc. 156).

ITepenaTounpiit MeXaHNI 3M
no cxeme Il (pue. 156)
BHITONHACTCA Y BOTPOABI-
rarexeit «@puman» (puc.
158). 3yGuaTeic mecTepéH-
KA 37ech Taxike padoraiT
B Macuadgnoil saHHe; Ha-
OpaBIfALie MATYHHOTIO
MEXaHU3Ma  CMa3bplBAITCH

MaCJIOM, KOTOpOe 3aXBAaThBaeTcg H3 KapTepa mpH CHiaTHH
NPY/RIH, HAaBHTHX HAQ HAIPaBIAOUIHX.

Ha puc. 159 1ana rogaoBra ¢ mepegaTOYHBIM MEXAHH3MOM
serpoasuratesnsa «Crosep». llepegarouHsiil mexaHN3M JBII-
rareas BHmosHeH rmo cxeme [[] (puc. 156); miasa cimaskm Ha-
NpaBAARIINX CAYKAT TTYH/KePHHI HAcOC, BLIIOJIHEHHBIH
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158. T'oiosra serpoasaraTens ((DpEMaHy,

Puec. 153, OOuui B15 10.10BKE BeTpojBAraTesd «CToBeps.



Pnec. 160.
Tl'onoBra Be-
TPOJI B HT aTe~
a «@ep-~

Genxcy.

Pac. 161. T'onoska
BeTPOABHIraTelN A
«Aapomoropy.



PRy,

i il

Pac. 162. TomoBka BerpolsErareis «[epKyiecs.



B ofHOIf M3 Hampasagwomux. Macao 3abupaerca Hacocox
M3 MACJAHOM BaHHBH KapTepa. Berpojsmrartens mMeeT po-
JAHKOBBIC IMONIIHIHIKI [ aBTOMATHYECKYIO CMA3KY,
HepeuaTovmmi MEXAaHHM3M KOMIAKTHOI KOHCTPYKUUH BeT-
porsurateneit «Depbelkc» BBHIOIHAeTeA mo cxeme [V
(puc. 156). Ha Bauay serpo-
roxeca (puc. 160) nacasxen
YepBAK, HaxXOAAluUIicA B
3ANEINTIEHUW ¢ YepBAYHBIM
KOJIecOM, Ia 000je KOTO-
pOro CMOHTHPOBAN LIATYH-
Hpifi MeXanusu,
TlepenaTounniii Mexaunax
MHOTOJIONIACTHEIX BETp OfiBH-
rateneil «AapoMOTOpPY BHI-
HomHAeTed mo cxeme VI
(pmc. 156). Ilo oroil ke
cxeMe H3TOTOB/IACTCA KpH-
BOIIMIHEI MeXaHU3M MHO-
FOJIOMACTHEIX  BeTPOJBHTA-
teneil «l'eprymecy u «Koanm-
mMake» B AHrauun, YcTpoit-
CTBO TOJIOBKH BeTPOJBH-
rarend «AppoMOTOp» MOKA-
3ano Ha pne. 161, a «lepry-
adec» — Ha puc. 162. O1au-
Yde UX BARIIOYACTCA JHUID
B MeXaHH3Me IIyCKA I OCTA-
HOBA. ¥ mepsoro ITOT Me-
XaHUI3M COCTONUT M3 PpPAAA
PHIYAr0B, COENMHEMNIIBIX ¢
myTOif, OBOpaYNBAKOLIEIT-
¢ Ha OIIOPHOII Tpybe
Pme. 163. Toiosra BeTpogBHra- nepetelalouieiica Ha, et
Teas «UHrauTy. upojoasHo (pme. 161), y
BTOPOTO BMECTO pHIYATOB
MMEITCA J{BA HANPABIAIMBX POIUKA, YePe3 KOTOphe mepe-
KHHYTA LeNb, 3ARPEIVICHHAA BepPXHIM KOHLOM K XBOCTY, a
HARHHAM, NPOXOAAILINM BHYTPM OIIOPHOH TPyOH, R My(Te,
KOTOPAA MORET CKOJIB3UTD IO OHOPHOIT TPpySe TOTBRO BBEPX
n suu3 (puc. 162).
Becrva mpocTa KOHCTPYRLHA NePEAATOUHONO MeXaHH3MA
y serpoasurareneit «I'mraum (puc. 163). TlocrynatemspHoe
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ABM;KeHUe IMTAHre HACOCA COOGIiaeTCA IMATYHOM, MPUCOeAH-
HEHHBIM K KODOMEICIY, Y KOTOPOI'O OJMH KOHeI[ COejiHEH
IAPHHPHO ¢ HemojBMKHON omopoit (cxema VII, pnc. 156).

Berpogsnrarens «M13U» mveeT mepesaTod9HBIN MeXaHU3M C
BHYTpeHHHM 3aueluieHnem 3ybyaroli nepegaun (cxema VIII,
prc. 156). O6umit Bna FOIOBKI ATOrO IBATNAaTeIA B [AJIMHPH-
4ecKad Iepefada ¢ BHYTPEHHNM 3allellTeHmeM IMOKa3aHol HA

puc. 164,

Pnc. 164. Toxoska Berpoasuratedst «iH3I»
H HepeiaTOIHHA MeXaHM3M.

Cpean OHICTPOXOAHBIX BeTpojBUTATENEll NIA DAEKTPO-
YCTaHOBOK, OTMETHM HIeCTUIONACTHLIE BETPOJBUTATENN ¢ ANA-
MeTpoM BeTpoKogeca oT 5 o 12,5 M rarckoit upmet «Arpnroy»
(puc. 165). Kpeirea sTux BETpOJBHIaTelell MMEIOT Mmaxn
n3 cTaaeHbLIX Tpy6. Peryamposanye gocTHraercs moBOPOTOM
JomacTeil KPHIBEB OKOIO ocll MaxoB. Bee mecTs momacreit
RITHEMATHYeCKH CBA3AHB MEHAY cOOOM TaK, YTO MOBOPOT UX
B Ipouecce pelyJIMpPOBAHUA MPOUCXONHUT OJHOBpPEeMEHHO.

253



BerpoasrEraT2ie «Arpuros.

Pre. 165.



Jasa HeGOXBIIAX BETPOITCKTIPOYCTAHOBOK AMEPHKAHCKAA
Pupma «Popanaiity srimycraet moaens «1000» ¢ Tpéxaonact-
HEIM BETPOKOIECOM AMaMeTpoM 3,4D M.

OrpaHuueHHe 060POTOB POHIBOIUTCA

TOBOPOTOM JIOMACTH ¢ MOMOMULBIO IeHT-

po6eHOTO peTyIATOPA, CMOHTHPOBAH-

HOI'0 Ha BAIY BeTpoKomeca (puc. 166).

Mompnoers — 1 BT npn 300 06/MuH.

Prc. 166. BerpodaexTpaueckui ABMTateds «Popamaiity.

YeTepéxmoaocHLit IyHTOBOT reHepatop 1 BT, mpm 32—
40 BompTax, ¢ MARCHMATBHBIM FHCI0M 060poToB 1 200 06/ M,
Pa3MelEH mo3ajgu BeTPOKOIeca.

§ 39. BECA BETPOJBUTATEIEL

OCHOBHHIM MOMEHTOM mpI pas3paloTKe KOHCTPYRINHA Bet-
POJBATATEIS ABAAETCA BOIPOC COBMAHUA TAROI'O BETPOIBIITA-
Tesd, KOTOPSIif, IPH BBICOKAX DKCIIOATAINOHHLIX KAUeCTBAX,
oTaHgadcA Ob HAaNMEHbIUMM BECOM. OTO TpeGoBaHIe BHITe-
KaeT M3 HeOOXONNMOCTH DKOHOMIM METAJLIA, 4 TAKKE 9KO-
HOMMH TPAHCIOPTHLIX CPENCTB IO MepeBO3KE H3JINIUIHE THA-
MEABIX BeTPOABHIAaTelell Ha MecTa NX dxcrmoarTannu. Berpo-
ABUTaTe N BOOGINE YPe3BHYAIIIIO MeTaXI08MEN, Bec GneTpo-
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XOAHH X BeTpOpBUraTedelt B cpegrem pasen oT 300 mo 400 wr
na 1 x. ¢., a Tuxoxoganx — ot 500 mo 800 wr na 1 a. c.

B Tabunme 10 mpuseseHnt Beca BeTpOxBHTaTeTIeli COBCT-
CKOrO U 3arpaHMYHOTIO WPOHM3BOJACTBA,

B sroit Tabanue ormeTM 3Hauenus rpadel 10 Becos ABm-
rateneil, OTHecfHHHIX K eRlIHIHe OMeTaeMOIl MOBepXHOCTH
Berporogeca, OKa3plBaeTCs, 4TO MHOIOJOIIACTHHIC BETpPO-

10000 z %
Kr

/
4

/

+f
/
/
4
7500

5000 / 100

Beca meipoapurateneit

2500 A s ot 50

3 5 ) 12 M
[naMerpu serpoKoaeca

Puc. 167. Kpnbue ofuwero neca Berpogsurarerefi:

1 —BeC THUX X LIHLIX BETPIA3Arartelieli; 2 — Be¢ GbICTPOX )ARBIX
BCTPOJBUTATEIEl; § — KPIIBAA NpeBLINI2IUA Beca TUXOXOXINIX
BETpOABUTATCIEH HAMN BCCOM ObICTPOXO[ILIX B Y.

NBUTATETH, OTHOCAUECA K PA3pARy THXOXOJIHBIX, IOYTH
B JBA PA3a TAeIee MATOJONACTHHX OBICTPOXOAUBIX.

Ha puec. 167 1 168 meuel kpisble Ajd CpABHEHHA BOCOB
BeTpojBHraTeell OTeyecTBeHHOro mpoussogcrsa. Ha pme.
167 manpl Beca TMXOXOZHOLIX It GBICTPOXOAHLIX BETPONBHTA-
Temeif ¢ yuéroMm Beca Gaurten, a Ha puc. 168 jaus! kpusble
BecOB BeTpOpxBHIarexell 6e3 yuyéta Beca GameH. JTI KpIIBhIe
HOKA3bIBAIT, 4YTO THUXOXONHBIC BETPOABUTATENH THAMKENEE
ouicTpoxoaEnix oT 30 po 659, ¢ vuérom Beca GameH u or 80
no 120%, 6e3 yuéra Beca Gamew.
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JduameTpb 8eTPOKOAEC3

Puc. 168. Kpunree seca BerpojBuraresneil Gez Gammm:
1 — peC TUXOX.jIHBIX BeTpoapuraTedeil; 2 — Be¢ OLICTP OXOAHBIX

BeTpoABLTaTeNICI,

Ha pnuc. 169 moctpoena rpusas m3MeHeHHS OTIOCHTETb-
HOr'0 Beca A GBICTPOXOAHBIX BeTpoasurareneit BUIM9 -5,
BUMD JI-12, BUM3 I1-3 u IIBOU I-50 ¢ opamEAaKOBHIMA
A9POAMHAMUIECKAME IIAPAMETPAaMH, HOCTPOEHHHX U IIPOeK-
THPYeMEIX AJA 11ocTpoiikm Ha sasopax CCCP.
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0 & 10 t5 20 25 30 35 40 45 50
AnaveTp seTpokoaec B M.

Pmc. 169. XapaxTepHCTHKA BeCa BETPOKOJIEC HAa
OJlFH KB. MeTp oMeTaeMOH INIOMAaNH GRCTPOXOIHAIX
BeTpoaBArarenei,

17 L. M. ®artees
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Hamuble 0 Becax

HamMeHODanue BeTpoXBHIATETEl Beﬁlnoame'rp n'g“gg;’eﬁ ?,g‘ng%'_
?B };Sneca u BEDPXHOCTH
(3 m?)
1 2 3 4
I pouie0d-meo CCCP
Mroroaomaerumir TB-5. . . . . . . 5 18 19,6
» TB-8. . ... - 8 18 50,3
Buctpoxoawmid BUMY 012 . . . . 12 3 113,0
» BUMD O-5 .. .. 5 3 19,6
» BUM3 [1-30 . . . . 30 3 707
» BUMD [-3, KPhI-

Jipfl H3 ABHANMOHLOIO MaTepmaia . 3 3 7,07
Buctpoxonsmi UBBU 11-12 . . . . 12 3 113
Kpumcumid TATH 11-30 . . . . . . 30 3 707
Ceepx»owun I[B3U [1-50 (mpo-

RT) v v v v v v e e e e e e 50 3 1 960
Potopun# IIB3U F=13 =2 M| Pasmax 2+2 13

H=65............. poTopa
Betpoasuratenr A. I'. VorMucsa m i

B. IT. Berugpnkaua. . . ., . N 10 3 78,5
Berpoasmratenr [1]1-3 (m3 miopans) 3 2 7,07

Muozoaonacmuvie sa2panuurozo

npouagodcmea l
3,05 18 7,3 |
«Cavecom» (CIIA) . . . .. ... { 49 % 18’8 i
«CroBep» . . . . .. ... 3,05 18 7,3
«Crap» (COIA) . . . . . . .. ... 4,3 18 14,5 l
«Aspomotop» (CHIA) . . . . .. { 2’9)5 ig 1;’2 '

[ 3,05 18 — 7.3

«Teprynecy (Aurmma) . . . . . ., . 4,9 18 —18,8

5,5 18 23,7
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Tabangua 10

peTpojBErareneii

Bec oTaeIbHHIX qacTelf Bec maBuraTe-

BeTpopBuTareneil (B Kr) Bec per- | 5g) oriecén- Bhico-
T o POABUTA~ | "gi i g emil- Bec T4
Ber- Tomo Teni 823 | muge omerae- ?3“}1{’:‘;" B‘J\mi)lll

- o X- B M
%%}ég- XBoCT | gka Peayurop (B ur) g’gc“mo(‘;e{ir) (
5 6 1 8 9 10 it 12
3441 92 535 320 1291 66 1198 |15
8201 160 590 380 1950 38,8 1900 | 15
796( 195 | 1220 2364-pan 2755 24,3 1682 | 16
308
135 65 165 210 575 23,4 1300 |15
7526 — {10125 7 949 25 600 36,2 16134 | 24

7! 2,4 35 — 44,4 6,25 15,3 4

1129 794 {1021 — 2 944 26,0 2553 112
- — — 33900 48 15170 | 25
37317 — {73000| Bxoxar B | 108000 55 52000 | 50
BeC roJ10B-
KH
850 — — — 850 65 1763 | 13,5
4201 250 960 | Bepr. Ban 1958 25 — 40
328
Tpyba
9 4 13 — 26 2,7 14 4
— - — — 267 35,6 - -
— — — — 1010 54 — —
— — — — 252 34,5 — -
— — — — 772 53,0 — —
— — — — 262 36,0 495 | 16,2
— — — — 950 50,5 1090 | 16,2
- — 254 35 640 | 15,2
— — — 920 49 980 | 15,2
— —_ — 1000 42 1040 | 15,2
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Orcwaa BOAUM, YTO Y/eABHHUIT Bec BeTpOmBUTATeNlel,
T. €. Be¢, OTHECCIIBHT K efIHIIe OMETaeMOoil BeTpOKOIecoM
HOBCPXHOCTH, CIIBHO PACTET ¢ YBOAINYCHIICM JIIaMeTpa BeTpo-
KoJiecd. JT0 YKAZkBAET HA TO, UTO HE CJEAYeT CIMINKOM Y Bie-
RATBCA GOJBIINIMU PA3MEPaMI  BeTPONBHTATeJe]T.

Ha pnc. 170 nocTpoemnsl KpUBEe Be¢A B 3aBHCHMOCTH OT
AOMETpPa BETPOKOJCCA 3ATPAILYIIBIX BeTpOXBUTATE el MHO-
TOTONACTHHIX

} — naa anrmuiicroro Berpopsuratens «Ceprymecy;
IT — g avepuxraiexoro serpopsnrarcas «CaMcOHY;

111 — pnst aMepuKAICKOTO BETPOABNIATCAS «ABDOMOTODPY;
Kr 4 £
1000 1 /

MA/AW,
. !
/ /
/
750
71/ 4
K A%
'/
Ry
¥
590 =
%l
25 ZZ8 = /u?
=SNG VLT
30
o
== 20
10
0 i 0
1,5 2 3 4 5 M

Pne. 170. XapaxTepucTaxa BecoB BeTPOABHraTeNell.

IV — gpusas cpexHero seca BeTpOABUTATENA B 38 BACHMO-
¢TH OT AMAMETPA BETPOKOIECA, IOCTPOCHHAR, HUCXOAA U3
kpmenx 1, 11 n I11;

V — kpuBas cpepHero Beca BeTpPORBHIATeNs, OPMXOAs-
masgess ua 1 M? omeraemoif DOBEPXHOCTH BeTpOKOJECA,

Hocaeguas Kpusasg MOKRA3BIBAET, YTO MUHUMAJBHLIM OTHO-
CHTENBHEIM BecoM OOJaxaoT MHOTOJONACTHHIE BeTpOXBUIA-
TeNn ¢ FUAMETpoM OT 3 g0 3,5 .



IJJABA X1
PACYET BETPOJBHIATEJEIl HA MMPOYHOCTH

Pacuér Ha npouyHOCTH MEXAHHMAMA HJN COOPYIREHHA Ompe-
AejaseTcAd BeJMYNHAMH HATPY30K W JONYCKAeMBIMH HAmps-
meHuAMu. l3maraeMeie Hume npuéMsl JAIOT BO3MOMKHOCT b
YCTAHOBUTH BEJINYHHEI HAPPY30K, HOPMUPOBAHNE e HANpPH-
MEeHUil NPUMEHUTeNIBHO K PAacyeTy BeTpojBsuraresneil, %3-32
MAJIOTO OILITA MO 3TOMY BONpOCY, B HACTOALUIUWI MOMEHT elle
KpatiHe 3aTPYRXHUTEN HHO.

§ 40. BETPOBHIE HATPY3KH HA KPBUIBSA WM PACUET HX
HA IIPOYHOCTH

Harpyska Ha 37€MeHTAPHYI0 ILIOM[AAKY JTONACTH IIADU-
HOW0 b m mumHOW dr, cormacHo ypasHeHmo (85), pasHa:
we
dP=Cbdro -,
rae: €, — KOBQUINEHT NOABEMHOI CHIBI KPBLIA;
05— MAaccoBas IZIOTHOCTH BO3AYXAQ;
W — oTHocmTeJpHAsA CKOPOCTh BOBNYLIHOTO IIOTOKA,
Haferamomero Ha 9JeMEHT JONACTH;
r — pAacCTOAHNe YIEMEHTA JOMACTH OT OCH BpAMCHAH
BeTp OKOJIECA.
OrnocuTeNBHAA CKOPOCTH BO3AYMHOTO IOTOKA:

W=V %% V2,

Ije: @r — OKPYKHAA CKOPOCTH DJeMeHTa JOMAcTH:
V — cropocTh BeTpA.
CaexoBaTenbHO:

dP=Cpbdr & (0?2412, (a)
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Tipunumas C,b nOCTOAHHBIME TO JUTHHE KPHIA M WHTErpu-
pysd, HOAYYAM NOJHYIO HATPY3KY U2 KPHJIO:
R

P=Cyp 5 S (@2r2 12 dr=

»2 2 s 0
=Cb Y (‘3 (R —r)) 41 -(R—ro)] : ©)

Buuocs 3a ckoORy (H—r,), noayunm:

R2 +Rro+r0

P=C,§b(R—r |0 @
BroguM 0003HAUCHUA:
b(R—r,)=35 — naomwaxp JIOMACTH,
R4 Rro4-r3
———*———;ﬂ =r2 YCIOBHLII pPajiyc RpHLIA. (178)
Mopcraraaa § n r, B ypasHeHHe (B), MOXYYAM HONHYIO
HAIPY3KY HA KpPHJIO:

P=C, % 5 (u¥r2 4- V). (179)

B MOMEHTH mOpHBOB BeTpa ¢ GONBINUMHA CKOPOCTAMHE, K
KOTOPHM BETPOKOJECO He cpasy MOKeT NPHUCIOCOOUThCH,
KPBIBA MOFYT GHTH Neperpy:xeHsl. OTHomenne BO3MOMKIOlM
MaKCHMANBHON Harpyskm kpeia P, .. Boanpkawomeit opn
NOPHIBAX BeTpa, K pafoueill HATpY3RKe OPH pacyYETHOH CKO-
pocrn BeTpa P, Ha3pBaeTCA KOXYUUUEHTOM meperpyswu.

n=="Lpe (180)
P

OGo3Ha4MM cKOpPOCTH BETpa NmpH mophise gepes V. u Ha-

nueM ypasHeHusA HAUPY3KN Ha Kpbiao opm Vou V :

P=C,S & (o2 V), (179)
_ P 9 -
Prax= Cy“S 5 ((Uzl‘gn + Vn)’ (1 /98)

rae C,,— KoduNUeHT MONBEMHON CHJIE OpPH TOpHIBe BeTpa.
Basas orHomenue ypasuennii (179a) x (17C), noayunm
BEHDAa#eHAe KO3(UIHeHTA NepelPy3KN B CJeAyloMeM BHe:
2
. Pox . Cyn (02ryy 4+ V)
== = 2
P Cy (o 12+ 73)
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Tar rar cunsl P u P, THONCUNTHBAIOTCA IPH MAKCEMATb-
HOM BHawenwmn C, = TO MOKeM NPWHATH:

yn?
Cyn
<=1, caepopareabuo:
¥
2 2
Wrm+Va ()
= —~.
wry - V3
O6osmaunm:
P
=3
Wr,,
B Z,=-p " —YCIOBHOE YNCIO MOXYIeH mpm r=r,

Iloncrarus arm 3HAaYeHNA B PaBeHCTBO (I') W pasgeaus
9UCINTeNb W 3HAMeHAaTea b OpaBoll gacTé Ha V2, momyuma:
2,2 2
2r
n
Ve Ty 224k
3 = 5 y
w2ry Iff zZ: 41
V2 + Ve
npa sromM B ypasHenun (179) neobxommmo C, mpunmmarsb
MAKCHMAJ bHEIM.
Iasa onpejeneHus YCHINH HA DOAIINNHHUKE, 8 TAKMKE HA
6aman HeobxoauMO 3HATH P, moadoe jg0060Boe XaBileHHE HA
BeTPOKOJIECO. Beaumuuny DToro jasieHns IOTYYNM, YMHOMKIB

ypasuerue (179) #a uncao monacreil £ u Ha Ko?PULAEHT ne-
perpyskm n, T. e.:

n—

(181)

Py=C,SL(wtr2 +V?) in. (182)
MakcumanpHasds Harpys3Ka Ha KpPHLIO:
Py =" (183)
l

Pacemorpuy nma cxywasa padoTe Betporoseca: 1) mox Ha-
rpyskoii 1 2) Ges Harpysku. B of6oux caydasx Hanpasjienne
BOTPA MePHelNKYISPHO IICCKNCTH BPAMEHII BETPOKOTeca.

Cayuaii 1. Berpaxr moj marpyanoii. YpasieHue RaBreHAs
Ha JI0nacTh:

P=C,S & (622 V2, (179)

e C’u——- MARCHMAJBHLI KODPHONEHT nogséMHON CHIIH,
BHAYCHNA KOTOPOTO YKA3AHH B HIUKeNPHBCAEHHOM Tabanie
AJA MHOIOJOIACTHLIX BETPHKOB:
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MupuH
JI00ACTIH

b
7= “smcora 8 10 14 16

RYHKI

20 25 Y] w

Cy MakcpMans-
HBHIC 3HAa-
wenua . . |1,56(1,4611,36 (1,26 1,12 | 0,98 { 0,80 | 0,74

|

€y A1 GEIETPOXOJHOTO BeTPAKA ¢ IPOPUIEM «denmepoy npu-
HuMAeM 10 rpadury (puc. 171), woropnit gaérea maa C,,
nogvyeHHplX npu yrae artarn a=—=10, Hdasa apyrnx npoqm—

Cy tnax
1,4

/”“‘\\

/ a=10° \'\__

U,8l r—— -6
ot 0,3 0,3 0,4 05

Puc. 17{. 'padux C, B 3aBHCHMOCTH OT 2 pan npogurei «Jcepos
8

qeit €, HaZo BHOUPATH MO UX MpogyBKaM. XapaKTePHCTHK
}{eKOTopmx opoduieli Opin npusegens Ha puc., 35 I, I1.
11 n IV B raase 11.

Caywait II. BeTporomeco CTOHT [IOCKOCTHIO BpawmeHuUd
NePNeHANKYAAPHO MOTOKY BeTpa mpn paboueil cropoctn V:
Harpyska paboueil MANIMHE OTHIIOYEHA:

Pruw =, (184)

3

rae: X — 7000Boe gaBieHle Ha BEeTPOKOJIECO MO MPOXYBRAM
8 Kywmucroit aspogunamnueckoii tpybe;
{ — 4YNCJ0 JOHACTell.

X =R, (154)

SHauenua = — wooduUUeHTA JO6OBOTO JABICHUA, KOT/a Be-
TpAR 0e3 HATpPYSKU;
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MHOrOI0NACTIOE EETPOKOMIECO ¢ IMIUEAPHIeCKOH Ty KKo i z=0,642
YeTnipé xjlonacTHOe Rodeco «Ciopy ¢ aspoampaMaiecKuM

OPOQETIEM . v v 4 o v s o s o o s o o o s o o o o+ ;=O,412

IIpamep 1. Onpepeaurs n000BOe AaBIeHHe U HArpy3Ky
HA KPBLIO BCTPOJBHTATE]S IIPI CKOPOCTH BeTpa

V' =10 m/cexr.

Berpokoaeco umeeT: guamerp D=16 m; r=—0,1 D=1,6 »;
IMAPUHA JONACTA Ha GaMsKajineM K LIEHTPY BeTPOROJIeCA cede-
mnn b;—1,8 M n Ha BHemHeM KoHne b,=0,8 M; T:O,i 5.
Yucao mopyaeidt Z,=3 u ymeno gomacteii i=4.

JloGosoe pasmerne mo ypasHeHmwo (182) pasHo:

2
P v 2,2 _ 2\ y
P_QM_CyTS(m rmTV )in.

C,=1,2 — maxcuManpHpif KOIQUIUEHT NOABEMHON CHIEE
)

HaxoguMm no rpadury puc. 171 npu 7:0,15.

p=0,125 — maccosas miaorHocTs BO3ayxa npn 15° 1 760 mm

pT. CT.
1
§= —%0—8 (8—1,6)=28,3 M*—naomagp MOMACTH.
Z,V  3.10 -
O="p-=—-=3, 75— yraopasi CKOPOCT: BeTPOKOIEcA.

R 824-8.1,641,6
7‘,,,:1/__—3—_‘: ——3——:5’14_4

VCIOBHHI pajnyc KphuIa.

ZE 4k 1,9324-1,52 5,97

n= — = =-—=1,26
Z% 41 1,98241 4,72
3necs
-
k: -I/_j}: 1,5,
wr 3,75.5,14
Zm - Vm: ——E—- pamd 1,93.

Ilogcrapnaa undpomsle 3Ha4YeHuss B ypaeHenne (182), mo-
Ay YAM:

P, =1,2.272.8,3(3,752.5,142 1-10%) 1,26 4 =1 990 wr.
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Harpysry ma kpuao HaxoxuM mo ypasuenmo (183):

P ==

mazx

—= 498 rkr.

Pacupeexenne BeTpoBoil Harpyssm mo kpeiry. Harpyska
10 AJHHE J0nmacTn pacnpenenﬂeTCH HpOIIOle/IOHaJII)HO pac~

fet— T ()~

Puc. 172, Harpyska mo padHe H xopfie

JIoIIaCTH.

CTOAHNSAM COYOHMI I0-
macTi OT Och  Bpa-
IEHNs BeTPOROIECA,
IlpunaTo aTy Harpys-
Ky NpeACcTasIATh rpa-
fnyeckn B BHAe Ha-
HJIOHHOI npaAmoit mox
HEROTOPBIM YTIOM K
ocrn maxa. Harpyska
IO XOp/le KPHJIA& pac-
npejeaseTcda mo Tpe-
yroasHuURY (puc. 172).

Harpysky ma do-
macTh ONpeleJuM MO
metony A. WU. Mara-
pPeBCKROTO,  KOTODPBIA
OpeAcCTaBIAeT ee B

pujc o0Béma TPEXrpaHHoil ycedéHHoll nupamuasl, obpamwen-
HOII cBOEil BepmUHOH K IeHTPY BeTpoxoxeca (puc. 173).

O0BEM TarO#i mMUpaMUAH pPaBeH:

V==2(+F+VTF)

cornacHo oOosnaveHnaM pnc. 173, mmeem:

h=— R —r,— BHCOTA NOUpPaMIALI;

bz w
j:-‘i— OCHOBAHNE NUpAaMHABI, OAnAAiinee K NOUTPY BETPO-

Koueca;
R
bz.‘vT
F= 3 ’— OcHOBAHUe IMPAaMHAH, YAAJEIHOe OT LeNTpa.

[ogcrapaaa 9TH BHPAKEHNA, NOIYYUM:

/

__R—rokb
V"*B 2

Y )

2

e °’(b1~} bR ) b 2.
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‘qrgeror ra uMeAdden HPHWATNQ) QLT COI]




3aveHnM B NOJKOPeHHOM BEIDAKCHIN b]_ ero 3HaveHuen,
NONY4YeHHBIM I13 COOTHOIIEHNA :

by Ty
b, R’

Ty
2R
HO,IICTaBJIHH 8 (o)1 }\‘Opeﬂb, HOII}"{HM:

(R --r1 . R re 5 R
y =2 d 8 0)< 1‘T‘bz‘,“0+ ‘/bznn‘be'ru':"

=y, 4o, (1) .

/-

OTRYA& b, =

Mpunnmaa opgunary =1 wu, moayuum:
v=R0 {b +b, \"' )J M, (185)

Ecau e paccMaTpuBaTh 0058M Harpysku B Bujie IpH3Ma-
TOMAA C JABYMA NAPAJIENBHBIMM TpDAHAMHA, TO AJIA TAKOTO
00BEMA MOMHO NPEMEHHTH QOpMymTy:

V= (f 4 F -+ 4M),

rge, coraacHo puc. 173, nmeem:
h= R —7ry,— BHUOTA TNPU3MATOUIA;

f__—— NAOWAAL TEepPBOF0 OCHOBAHMA NpU3MATOMAR;
b 2 R
t — ; . ;‘— — IJOIAagb BTOPOPO OCHOBAHUA, napaﬂﬂeﬂb'
o

HOTO [EepBOMY;

ro 1 — nuowags cpegHero  CeveHHA,
2 2 2

NpOXOAAIETO HA OJHHAKOBOM PACCTOAHNM OT [apalesb:
HBIX OCHOBAHMIL.
Moxcrapasaa 3Havenns A, f, F u M B ypapHeHme 00BEMA
NpPU3MATONAR, HOTYINM:
/ R R 5
V:ﬁ?lﬂ(”lx+bzz’—o+/ 110 z+zf—o 1)_
) 2 2 2

Ilocite npeoGpasosamus 3Toro ypaeHeHng npy ¥==1 noxyumm:

(i ) (8] o
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VYpaegenue  (185)  peroMengyeTes g4I KpPHIBEB
¢ TpamenuenngHoi PopMoil JOMACTH, CYAAWMELIHCA K LEHTPY
BETPOKOECA, KOTOPHE HPUMEHAITCA Yy MHOUOJTONACTHHIX
BerpopBuraresneii. Ypasuenne (186) Gonee moaxomut muam
KpHLABEB ¢ TpaneLte BIITHOIT (bop MOIT TonacT, VIIupswelic s
K ILIeHTPY BETPOKOJECA, KOTOpLIe HOPUMEUMIOTCH Y OBICTPO-
XOAHBEIX BeTpOABHTAaTeNe,

Ypensnas uarpyska. OTHomeHne HATPY3KM HAa RDBLIO K
00BEMHOIT Harpy3ke HA3BBAIOT YAeABHOH HAIpY3KOIl, Be-
JUYAHA KOTOpOil pasiia:

_Pmaw — Pmn.): Inx 3
p="It = R KF/M (187)
—Toly 4 1,2< +1)
[§] ' ry .

RAA Jomacteil, cyapulixed 1’ TeHTPY, I

.P:Ilril'aac:ﬁ;:b[zl <1+jilsb+b (‘ | ﬁ)}AHF/Ma 1e

IAA JomacTeld. YIMHPAIOWNXCA K TEHTpY.

ITono:xeRme HEHTDPA MAPYCHBOCTH UM PaBHOjelicTBYOLIel
Harpys3kn P, npuvenasa oGosmavenus puc. 173, maxomum
cACRYIOMUM 00pasoi.

Xopna karoro-aubo cevenNA Ha paccTOAHMM [ OT ocHOBa-
HOfl JIONACTA BEIPA3ATCA PABEHCTBOM:

by by — 0 ()

HanGonbmasa Harpy3ka y HOCHKA JONMACTH B BTOM Ke Ce-
YeHAN pasHa:

l
n=z(1l4+--7. G
1 ( r ) (6)
JneMeHTAPHBLI 00B6M HATPY3KE

@V =UAd0=3 (b, —B=20) (14 La. ()

Hannmewm oGulee BripaikeHne mid NMOMOKeHHA HEHTpPA Ha-
pPycHoOCTH:

R—r,
g vl

b
Lyn=ry-+ 7
rge V — Bes o0n8MHAA HaPpysKa HA KPEUIO.
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Pemus nnrerpas » pasgeanms pesyabrar Ha V, @3BECTHRIA

a3 ypasmeHna (186), momyduum Lyn.
R—‘To R-—m

) n

| avi= S b gy —

= | =zt ra=

5 (g Bora? (bbb (Rerg)s (b)) (Rerot
'7[17 2 T r: I;—r‘,) 3 _(ﬁ—ro)ro' A
: b, b, by—b, by — b,

=5 (B—r1 o ga(R—r) =32~ Br R —r) | =

oz (R—r)2 R R
=5 C ™ (bbb 430,

PagnenuB 910 BEIpa/KeHNe HA NPAaByI0 9aCTh ypaBHEHHHA
(186) n npmruMag x=1, nmoxydum:
L'yn OT OCHOBAHMSA JOMACTH:

bR R

R—r, <b1+”2+r—0+3b2r;>
PR R Ky
(zb1+b2+blr_o+2b2)

ro

L’un:

(189)

IpuGasns clofa 7y, moayunM Ly, OT OCH BpalljeHUs BETpO-
Rozeca:

(Bt s R o)

<2b1—{—b,+b1§—{—2b2f§>. (190

R — 0
Lyn=r, +( 2 ’

OGrIunO KPHLIO NMeeT pa3Mep no paguycy 7,=0,2 R nourn

IIA BceX KPEUIBEB, & 0O IupuHe b, = T b, —y GrcTpoxon-

HEX} by==b; — y KPHLIBEB BeTPAHHIX MeIAbHHI{ U by > 2b —
y MHoTosomacTHeiX BeTpoasmratexeli. Ilogcraparaa orn
sliadeHnsa B ypaeaeHnsa (186) m (190), moayuny npocTiie Boi-
paKeHNA AIA OBHICTPOrO mojcuéra o6néMHol Harpyskn V u
L,» 1mojIOMennaA [eHTPa NapyCHOCTH PA3HBIX KpPBLITBEB.
Jlaa GHCTPOXOAHLIX KPLIABEB C Y3KUM KOHLOM JOMACTH:

V =0,833Rb, (a)
Lun: O,64.8R. (6)
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19 MHOTOJIODACTHEIX:

V =1,74Rb,, (8)
Lyn="0,724R,. (r)
JNaa KpeUIBeB BETPAHBIX MeJ BHUIL
V=1,2Rb,, (n)
L= 0,688R. ()

Harpyska Ha HeppXpy Epsuia. llpmammaeM paccrodnne
MeRIYy HepBIOpaMH PAaBHHIM @, CIeJOBATEeNIBHO, HArpys3kKa
HA DTOM DaccTOAHAN DAcUpefieIAeTcA HA JBe HEPBIODH TaK,

. a
qT0 OJHA e¢ 9acCThb HAa pacCcTOAHHUU 3 OTHOCHTCA K OJHOI

HepBIOpe, APYrad 9YacTh HA ydYacTke % — K Jpyroii.

BeanunHy HArpy3KM HA HepBIODY HAHgéM, YMHOKHB yAedb-

HyI0 Harpysry [cm. ypasHenus (187) u (188)] Ha oOsém AV

aBpOIIHAMNYEeCKON HArpy3KH, NPUXOAAINeiicA HA HePBIOPY.
Onpepennm o6pém AV mHTErpHpOoBaHmEM:

1 1 b, —b
AV =1badr,=17 (bl —Rl_r:> (rg— 7o) 2-dr, =
1
==y (byR—byro—byry +byry -+ byr,—byro)r dr, =
1
= % (B —=r4) ((bs R — byrg)-rp— (by—by) il dr,.

Ecan ofo3naumm paccTOsAHMe OT LEHTPA BeTPOKOJIeCa A0
HEepBIODH depe3 'y, TO NCKOMBIT 00B€M HAligéM B Ipefeaax:

a a .
OT 7, — 5 A0 T, -+ ~ » & UMEHHO:

Iloxcrasus ciofa 3nagenne dV m mpopexas nHTerpapoBa-
Hne, moxy4nM o0BEM HATPY3KH, OPUXOAAWMNNCA HA ONHY

HepBIOpY:
2
AV = gt (2R — byr) 7y — (b — by (72 )]
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VMHOKUB YAEIBHYI0 HAIPYS3KY P HA DTOT 00BEM, HOAYInM
HATPY 3Ky, NPUXOQAIMIYIOCA HA OJHY HEpBIOPY:

P
=p AV = (R‘L ~ [(bIR — by, —

—(br—ba) (1253 | w0 (to1)

rie: a — pacCTOAHNe MEIKAY HEePBIOPAMI;
r, — paccTogHme HEPBIOPHI OT OCH BETPOKOIECA;
b;— IHpHHA JONACTH Ha KoHIle, OGP AIEHHOM K LIEHTPY
BETPOKROJIECA;
b,— mvpuHA TOMACTH HA BHOUIHEM KOHIE;
p— yAeldbHag HATPY3Ka HA JONACTH, YIIHPAOIIYIOCA K
IEeHTPY BeTpokroieca [ypasHenue (188)].

Jlomactn, ymunpAomnecs R BHEIIHeft ORPYMRHOCTH, IpH-
MEHMIOTCA TOJBKO § MHOI'OJIONACTHHIX BETPOKOIEC MAIBIX
AMAMETDPOB W HEPBIOP OOHIUIO He UMEIsT.

Hpuamep 2. OnpeneanTs HArpY3KY Ha HOPBIOPY KPHIA Ope-
ABIIYilero npuMepa 1, ecau paccrosinlie HEpBIOPH OT OCH
BETPOKOJeca 7, =5 M; paccToAHUe MejKAy HepBlOpaMMu
a—=>0,6 m,

ro—=1,6 v; R=28 »; b;—=14,8 m; b,—0,8 m (puc. 173).

Pemenne. Harpyska na rpouo, coraacno npumepy 1,
pasHa P, =498 wr.
Haxomum o06b8M  HarpyskM Ha KpPRJIO KO ypaBHe-
Hrio (186):
R

V=Rt (1) ) | =
18 (1) () =1t

VaeapHy0 HAarpy3ky p HAXOJNM COLIacHO ypaBHEHHIO
{188;:
— P oz 498
P=Rr= ro R

% [ (+2r> < +E,)J_“

Harpyama Ha HepBIOPY KPHIIA, pacnonome}mylo Ha paccrod-
COTVIacHO ypaBHEHMUIO

= 43,5 kr/m>,

(191), 6yneT paBHA:
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Q. m[(b R—byy)r, (1——b2)(rﬁ+f—;>]=

43,5.0,6
:m[(1,8-8—0,8.1,6)5_

2
—(1,8—0,8) (52 +95.§_>} — 51,7 xr.

Harpyska Ha RECTHO 3aKPeHASHAYI0 YACTH KPHLIA npm pe-
ryJiUpOBaHAHR ITOBOPOTOM KOHIA JONACTH,

sHécTro 3aKpennénnas 9acTh KPHIA NCORTHBACT HANGOX b~
nry1o Harpysry B 6ypio. [losTomy npn onpeneseHuu Barpy3Kn
HAa 3Ty YacTh KPHELIA NDHHUMAKIT MAKCAMAJIBHYIO CKOPOCTH
BeTpa Veyp paBHOIL 1A pAIOHOB cO cpejHeT OO BOIl CKOPOCTHIO
BeTpa

n0 5,5 Mjcek . . . . .. ., 40 m/cer.
oT 5,5 no 7 Mfcex. . . . . . 50 M/cex.
m Boure 7 M/CEK. . . . . . . 60 M/cex.

Jlo6oBoe naBmeHne HAa MECTHYIO 9acTh JOMACTH, IO yPaB-
wenuo (179), pasmo:

Poc="C,Sue t (0?24 V2 ),

rue: Cy = 1,28 — rRo3PUUHEUT NOXBEMHON CHIHI;

Sy — MIOWARb KECTKOW YACTH JONACTH;

7, — YCIOBHHII paxMyc KpHJIA, ONpefedaseTca ¢ Io-
Mo s10 ypasHennd (178),rpe R Hago cyATaTh OT IEHTPA BETPO-
KOJIeca 0 KOHIA KECTKOI 4acTH JOMAacTi.

Harpyska Ha HoBopOTHYW 4YacThs Jdoumacrd. Ilpum paGore
BeTpOXBATATeAA B Oyplo KpPYTAmMUII MOMEHT IOBOPOTHOLL
qacTH JOHACTA M 06 elicTBYET B OGPATHYIO CTOPONY M ypPasB-
HOBemMBaeT W30ORTOUHEIL MOMeHT My, pa3BuBaeMHil
MECTKOI TacTulo gomacTd My, T. e.:

Muad = ]”noe: ]”yem—lwmc;

rae M yem— MOMEHT, PAa3BHBAEMEIil JIOMACTHIO IIPH YCTAHOB-
JdeHHOI MOMHOCTH BeTpojxBHrareas [cum. ypaes. (193)).

Orciona ycmiame, NpMIOKeHHOe K IOBOPOTHOM wacTa Jo-
nactn, 6ymer paBHO:

Moy — M
_ Hyem e )
rge: Prios = R, ’ (192)
5.8
My =L (193)
75N,
Moo=, (194)
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R,— paccToAHNe TOYKE HPNIOKEHHT cMIR Pyrop OT OCH Bpa-
IeHNA BeTpOKOJeca.

MomHocTs BeTpOKONeca, nmelomero anametp D, B mpexe-
Jax OKRPYMKHOCTH, NPOXOAAIe] N0 KOHIaM KRECTKOI yacTn
aonacreii, coraacHo ypasaennio (137), pasna:

Noe =0,000654 D2 V3 £

auc O6yp "6yp’

(137a)

37ec b fgyp HAZIO ONPEeNIATh, HCXOAA M3 WMHMCIA MORYyJIeif, IO
a3pONNHAMHYECKOH XapaKTepACTHRe NTAHHOTO BeTpOKOIeca.

oR
| ..
6yp Vﬁyp'
e
D
Rac=—3.

Mo nanHOMY Zgyp HAXOABM &gyp IO XapAKTEPACTARE M IOJ-
craBageM B ypasuedne (137a). Hopmamepryo momuocts Nyep,
HAXOIAM OPH &yax. Umed nudposue 3HadeHUAN ye 1 Nyem, Ha-
xogum My m My, u, HavOHeN, Py [cM. ypaBuennsa (192),
(193) n (194)).

Onpenmenns pasiaenue Pr,, HA TOBOPOTHYIO YacTh JIOIA-
ctu, maxogum C, ¢ momomsio ypasHenus (179):

. N (195)
S noa? (02, +-V?)

. 3
[lomyuus C,, m1a ONpenemeHHOTO OTHOWIEHHA + , HaXo-

puM 1o rpaduky (pmc. 63) yrom ararm a, KOTODHIl, Hajxo
ORUIATh, OymeT OTPUNATETBHEIM,
Harpyska na cradmamsarop moBopoTHOIl JOMacTH paBHA:

Qcm - Cy% Sm (wz"czm + VZ)) (193)
roe Cy — MAKCHMAIBHEI KOBPHIMEHT IONBEMHOR CHIIK.
8
€,=0,9 npn ;= 0,17;

S,y —oaomazb crabuamaaTopa;

@ — yII0BasAg CKOPOCTH BETPOKOJECA;

Tem— Pamlyc crabuam3aTopa, paBHENI PACCTOAHAIO OT
IIeHTpA NapyCcHocTH CTAOMIN3AaTOPA 0 OCH BAJIA
BETPOKOICCA;

V — padouas cropocTh BeTpa B M/CER., OPHI KOTOpOI

ABUTATEADL PA3BMBACT MOIHYIO MOIIHOCTb.
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Pacnpepenenne Harpyskm mo NJIMHE IIOBOPOTHON 9acTd
KPHJTA paBHOMepHOe, IO XOpae — TpPeyroJbHIKOM.

Harpyska Ba max. Ilpu pacuére Ha npoynocTs Maxa pac-
CMATPHBAIOTCA [BA CIy4aA HATPY:eHId.

Cayuaif 1. Och Maxa 3aHUMaeT IOPH3OHTAIBHOE NOJIOKE-
ape; O u D — onopwt Mmaxa; £ u K — omopn Kphwta (pumc.
174)

Max mopgBepraercs geHCTBHIO MOMEHTA BECOBRIX CHII M
MOMEHTA a’pOAMHAMHAYECKHX chla M, nm pacTAKeHNIO S
meHTpOoGEeRHEIX cna ('

Mng(Lum——l), 0 \,' EE 9

K
rge G — Bec KphuIA, /-‘ TRy
" - /
onpefeasAeMuil 1m0 ero !
YepTeRY; Ly,
Lym — paccrosHne .
gm P Pac. 174. Cxema KpEuTa K pacuéTy

HEHTpA TUIRCCTH KPRUIA  yiayn gpu ropmaoNTAIBHOM €ro NO:10-
OT OCH BpAIUEHUA; OpPH- FKCHHH.

nnmaemoe Lym—=—0,48 R;
l—paCCTOﬂHHe OT OocH; BpameHnsa g0 OIlacHOTO CeYeHn;
1=0,2 10 0,25 R.
MOMeHT B OACHOM CEeYeHIIN paBeH:
=G-(0,48R—0,25R) =G0,23R. (197)
]”a:Pnuw(Lu'ﬂ_z))

me: Ly, — paccTofHme ueHTpa mapyCHOCTA KPHIA OT OCH
BpallleNnsa BeTPOROJECA;
P, .,— HAIDYBKA HA KPHJIO, KOTOPAas ONpeeIseTca ¢
nomoitslo ypasrennit (182) n (183); pacuérnmit
MOMEHT:

M=y MM (198)

OentpobermHasa cmiia:

C = mo?r = o o Lum:

9,81
=58 81 020,48R=0,049Gp0*R.  (199)
Hanpswenne B omacnoM ceueHMm Maxa:
M c

rge: F — nuomans cedyeHIA Maxa;
M — cymMapHmil MOMeHT, HM3rmbarmommil Max.
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Caywait 2. Och Maxa 3aHNMAeT BePTHKAIbHOE IIOIO3He-
HHe; KPRJIO ONYIeHO BHU3,

Max mnoggepraerca peiictemio: 1) momeHTa aspoaMHAaMH-
decKHX cuar M ,; 2) MOMeHTA OT IMpOCKOnMdecKnx cma M, ;
3) MomeHTa ueHTpoOe:HEHX cua My m 4) BecOBHX cuI
kpata G,

Ma:P,},%M(L,m —1)

R
M,= Sdmrz—l \ dmr ]23)(01, (201)
i I
Ie pasHOCTh MHTErpPajoB B KBAAPATHHX CKOOKAX paBHa:
I — MOMeHTY MHepLHMH JIOIACTH OTHOCHTEIBLHO OCH Bpa-
IIEHNS BeTPOROJecA;
® — YIMOBaA CKOPOCTh BpAIieHHA KPHUIA;
©; — YTI0BAA CKOPOCTH IIOBOPOTA I'OJIOBRH ¢ BETPOKOIECOM
OTHOCHTEJIBHO OCHM OaluHM.

CiaexoBareapHO:
M, = I200,. (201a)

Hanpﬂme}me B OacHoM CceYeHHII Maxa:
M, 4+M, C+G

k= W T I «

(202)

IIpm pacuere JIOH;KePOHOB KpPHIA THPOCKOMMYECRUIT MO-
MeHT NX He YYHTHIBAeTCH, TAK KaK Macca CaMHX JIOHKepo-
HOB IpexcTaBafeT coboif ouens HeGousmylo pennunny. Ilpn
pacuéTe Maxa IMPOCKONIMYeCKNM MOMEHTOM IpeHebperars
Heab3d, TAK KAaK 3TOT MOMEHT ONpefeiaseTcd Bcell Maccoit
KDHIA (JTOHFKePOHRI, IIep BIOPH , ONOPH, peryIupylonine rpy-
3ul B T. 1.).

K nanpsxenmio B omacHoM cedeHun Maxa HeoOXOTUMO J0-
6aBUTH HANp A7KeHHe, BO3HUKAKIIee 38 C46T MOMEHTA LEHTPO-
OemHEX cui. Beananuy sroro MoMeHTa HaXOIMM ¢ IIOMOILBK
ypasaenna (175):

w2 sin 2
Mye =TIp—5=,

rae I, — MOMEHT MHEepIMM KPHIIA O CTabHIAN3ATOPOM OTHO-
CHTeIIbHO OCH Maxa,
¢ — Yrox B3aKINHeHHA.
CooTHOMIEHNA MOMEHTOB WHepIAN JOMAcTH M cTabmiamaa-
TOpa npuGAA3NTeTBHO pPABHH,

Iy=0,75Ixp; I, =0,251,,.
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PacuéT Ha mPOYHOCTH KPHUJIBEB CO CTA0MIU3ATOPAMH BHI-
NOJNHAETCA B CIeLYIOMeM IOpsANKe.

Bo-mepBHX, NTONCYNTHIBAIOT pACYETHYI0 HATDY3Ky Ha
KpHJTO N0 ypasrenuio (179);

BO-BTODHIX, PACCUHTEIBAIOT HA MPOYHOCTHL MAX II0 ypaBHe-
ano (202) n

B-TpeTHUX, Ha OCHOBe IOJyYeHHHX PasMepoB Maxa ycra-

HABINBAOT o NPOYUIA, MCXONA W3 YCIAOBHUI paszMenieHus

B HEM MaXa, IOcJe 9ero BeqyT IIOCTPOeHHe KPHAA; BRIYCPUN-
BAaKOT er0 COBMeIEHHKE CCUYOHNA N PAaclodaraloT B HEM JIOH-
7%ep OMHL,

R -
i fo 8 Jlonkeponu
5.4 4 ya pava’ —
L —] Xrg N 4
q
7 ' 2 4
| / E K

I

b= _epsiopy
L—; Lun

Pme. 175. Cxema ABYX/JOHKEpPOHHOrO KPHIIA.

MoayauB ROHCTPYRTABHYI0 (OpMY KDPHIA, APHACTYHAIOT K
pacyéry IOHAePOHOB,

Ilpmeeném pacuér miIA KBYXJTOHKepPOHHOTO KpHUJIA (pme.
175 n 176). BerpoBas Harpysxa Ha JOHACTH BEH3KBAET CHJIBL
P, u P,, npuxogamueca Ha JIOHKepOHE:

Plz%c (m—}-%—% b) y Pp=F [%b — (m———i«)] .

Ot dopmyar mocTpoeHm corsiacHo puc. 176. Cnuay Qp —
HAaTpy3Ky HA HepBIODY, ONMPENeNAIT ¢ MOMONIBI0 ypaBHe-
nusa  (191).

JIoH#epOHRI pacCUNTH BAIOTCA KAK KOHCOJbHEE CaIRn Ha
aeyx omopax E m K (puc. 175). Cocpegorouennme cu-
A Py u P, mpwiomeHR B MecTaX KpelllleHWA HepBIiop

(pmc. 176).
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Pacuér crabmamsatopa. Harpyska Ha crabummsarop 6mi-
CTPOXOAHEIX BETPOABUrATeJIel ONpeqesIAeTCA MO ypaBHe-
HHUIO:

L Qx
— p 2 2
Q _Cymamf 7(") Te +Vp)'
L dTa Harpyska, pacnpefesafaschb pa-
BHOMEDHO IO JJIHWHe JOHKepOHa N
w1y B BUfle TPeyrodBHNKA IO ero XoOpphe,
Pt P u3rubaeT JOHKEPOH MOMEHTOM:
" aw
. !
Mu:Qﬂ ’ (203)
Puc. 176. Ceuenme 8
ABYXIIOHKEPOHHOIO
Kpuaa. rpe !, — AmuHA cTAbMAM3ATOPA

(puc. 177).

Kpome ToOro, Ha aoumepoH crabuamaaropa peificTeyer
RpyTAmME MOoMeHT M,, BOBHHMKAINOIIMIT BeieJcTBHe cMelme-
HUs LEHTpPa NAapYCHOCTH OTHOCHTEIBHO OCH JIOHIKepOHa.

Ceuerde no a~-s

| = —=>
.. |

Hepsiops Bl Jlonxkepon

\
RN I By NDNE S .

S T A T A

N N
. N\
N \‘B
N\, . { N \S
3 N\ \i

2 ,
ley J
Puc. 177. Harpyska Ha c¢rafmamaarop.

Tar Kag Harpyska 0O Xopde pacipejecJasercs B BUIE Tpe-
YJrOJBHAKA, TO UEHTP MAPYCHOCTH HAXOQUTCA HA PAacCTosA-
HOH !/, XOpmm OT Hocka craluansaropa, caegoBaTeldbHO:

1
]l[t =Q (—3— bcm - Tncm) ’ (204)

Tie b, 0 M, faun Ha puc. 177,
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IIpn OTHOIIEHMH AONYCKAeMHX Halpd:keHMr m3ruba Ays

u k, Kpyuemma —— 21,3, IOTHOe HAUpsMKEHHE HA KpY-

ks
YeHMe JIOHepPOHA PpAaBHO:
6 =0,353u; 0,65 J/ 02, T 432, (205)
rne
M M
Sua ———Wu—a 4 Gt=‘ﬁ;tt i Wusm Wt—MOMeHI’H

ua

usruba nkpydenns.Harpysra Ha mepslopy crabmmmsaropa
paBHa:
— Q (206)

nT p—1"'

rge N — 4Ynuca0 HepBIOp.

- )?
=3

Puac. 178. [leiicreae cai Ha crafmamsaTop.

Hepsropa paccunteiBaeTca Ha m3rm0, Kar Oaxka ¢ 3age-
TaHHEMA RoHpamm. Msrubaroimuii MOMeHT:

M= Qo5 bon—Men) - (207)

Croiiekn crabuam3aTopa mojBepraiorcd u3ruby OT CHJIH
Q un nerrpoGesHoii cutst C (pue. 178). Ilpn sTom croiira I

nopgsepraeTca n3rnby aspoanHaMUYECKOL CHION % u pacrsa-

. Cs
JReHNI0 — cltoli =~ ,

&

Q

Croitra II. Ilogsepraerca H3rHSy OT CHIK ) CHRATHIO
cwioii S, Moay4yeHHAOl OT pasaoxennd cuan C,, Ha Hanpas-
nenne ortaakm a3 u croitru IT, u PacTaReHN IO cnnoﬁ%e-
(pmc. 178).
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Orramka aB paccunThBaeTcA Ha pacTakeHnne cuaoi T,
KOTOPYI0 IMOJYYHM KaK COCTABJAAMYI0 MOpH Pa3I0/KeHAH
cuan C, Ha HampaBsaeume croifikd II m orramkn ab.

Harpyska Ha KDHIO BeTDOABATATENA OBICTPOXOXHOIO THIA
063 peryanpoBaHAf, padoTAIOWEr0 MAPAJIEIBLHO HA CETh,

onpepenfercA, HCXOAH W3
N ero pabogeit xapaxTepy-
CTAKHU.

PaGouas xapaxrepuctu-
Ka BeTpAka Z==0 u Belle
np#  ycaoBuu A=~Const;
N=f(V) nana na pnec. 179,

Vo VoV pae: V, — cropocts Berpa,
Puc. 179. XapakTepHcTHKA BeTps- IpA ROTOpOK BETPOKOTECH

-~ . . a
ka, pabotalomicro bes peryampo- PADOTAET ¢ MARCHMAILHOL
BaHHSA. MOIIHOCTBIO;

Vpp — TpejenbHag CKO-
POCTH BeTpa, Iociae KOTOpOil ABAraTedb OCTAHABIAHBAETCH.
Pacubtone ciyyam pafa kpmaa.,
a) Jisuratens paGoraer npn ckopocr#t Berpa V ,. Harpys-
K3 HA KpRIJIO:

P=C, s S (022 -+ V2); (208)

Yy mar
npu aToM J0GoBOe NaBieHue GyHeT PaBHO:

Pi=Cy iy 5 S (02 +V2) in. (209)

Cy mazr Oepéres mo kpusoit (pmec. 171).

Harpysra mo pnMme Kpsura pacmpepeifsierca cOTACHO
puc. 173,

©6) dBurarens ocraHosaeH. BypeBas ckopocTh BeTpa:
V=40 — 50 m/cex.
Harpyssa Ha xpwiao:
P;=0,08SVE. (210)
Harpysra nmo puuse wpmiaa pachpegelsiercs OpONOpUHO-

HaubHo xopAam, Harpyska no xopjae pacupegeaserca pasno-
MepHO,
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§ 41. BETPOBAH HATPY3KA HA XBOCT H BOKOBYIO
JOIATY PETY/JAHPOBAHUA

Crnagsisaromuiiea xsoer (puc. 180) neobxonumo paccum-
THIBAT b, UCXO/A U3 YCUIHA HPYHIVHKN , pa3MepH KOTOPOii yera-
HAaBIKBAOTCA, KaK U3TI0-
seno B raase VIII o
peryauposanun (§ 33).

IIpoBens mepueH UKy~
aAp rp U3 TOYKH IOBO- Te
poTa XBOCTA HAa HALpAaB- "
neHue cuan P, npymsi- :
HEI, MOMeM Hamucarb | T
paBeHcTBA:

P .= Py b; (211)
Pnp";p Pm_

Pyy==—2" =

My, max
M o1

Puc. 180. Harpyska Ha XBOCT, 3aKpen-
Hanpamenne B xB8o- ACHERI WAPHEPHO ¢ UPYKAUOMH.

CTOBOM CTepHCI{e OT CH-
J16l qu:

(r<, a w b cv. puc. 180).
Hanpsmenne or Beca
XBOCTOBOrO onepeHus G: —_— —

Gb
klz'—‘ . ‘

W

Boropas nonara pery- || Pe

aupoagnA. M y=M ion;
a0n ~ B . I'pyska Ha XBOCT C CT—

kaIV - laomans Go- E:.\c( }1\'%13[[:11{9?11;:3}1\( l?ronom«eTueT;(:x:;,
KOBOIl JONaTH peryan-
posauisa odpryHo Gepéres B npegeaax or 0,04 go 0,03 F;
rge F — oMeraemasn HOBerﬂOCTb BETPOKOJIeCA.

XBoeT HeekIaIpIBawmumies (EeeTKHid) (puc. 181) He-
00X0xNMO PACCYNTHBATE HA OOKOBYIO CHIY, olpejedseMylo

ABHEeHHEM:
ypapten Pa=Ci %2, (214)

e C,=1,0 go 1,2;
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f — nmmomaxp xBocTa B M?, MpUHAMAaeMad Ha OCHOBAHUH
erarncruyecknx ganuex f 20,03 go 0,06F, rae F — omerae-
Masg TOBEpXHOCTh BETPOKOJecA.

HanpsaeHue oT asp ojHHAMUYECKON CHAR Pyq:

. M Pxel,
k=—r =57 (215)
Hanpsantenne o1 Beca onepeHusa xsocra G:
GL
ky =37 . (216)

§ 42. PACUET roj10BKH BETPOIBUIATELA

®epma ronoBed. [[as pacuéra gepmul rosoBKE HeOOXOQUMO
3HaTh clefyoiume peitcTBylomme Harpyssm (puc. 1832).
1. Jlo6oBoe maBiaeHue P HA
BETPOROJIECO, KOTOPOe MOMKeT
OHTH IOACYATAHO AIASA cTAbH-
AM3ATOPHHX BETPAKOB WO
p ypasuennio (182), a pra Be-
ﬂ}: TpAKOB (€3 pPeryJupOBaHAA C
nomombio ypaBHenus (209).
Gyo 2. Becoprie Harpysku, peii-
Gy crBylomEe Ha GepMy, a HMeH-
Ho: G, Bec BETPOBOTO KOJEcA
Puc. 182. Harpysxkamarotosry H Gy, Bec XBOCTA.
BCTPOBIraTeNsl. 3. MoMmeHT OT THpPOCKONHA-
YeCcKUX CHJT BCeTO BeTpOKoIeca
M, =I,00;, (§ 43) nmna BerpAka ¢ KOJINYECTBOM JIO-
nacreit 6onbine gByx: M, =21 00, A1 ZBYXJIONACTHOIO BET-
pAKa.
FopusonranbHeii Bax mojxBepraercd HJeiicTBHIO:

My

a) mpyrAmero moveHra M,=716,20= ],ll KIM;

©) m3rmfaomero MoMeHTa OT Beca BeTPOKOJeca H

B) MOMEHTA TMPOCKONMYECKMX CIUI BCETO BETPOROJeCA.

Onpegeaenne ¢nx TpeHHA B OMOPAX TOJIOBKH NIPI YCTAHOBE
BeTPOKOIeca HA BeTep BHHIpo3aMH. CocTaBiaseM ypaBHeHIE
CYMMBI MOMEHTOB H IIPOCKLMI CHJI COIIACHO 00O03HAYCHUAM,
npuseaéunsy ga puc. 183, [Ipu sToM 1A onpenedeHus peak-
muii B, u B, moxyyaem paBeHcTBa:

—Gya— By -1 Ph-1-G,b =0;
P1-B,—B,=0.
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Orryna:

BI:P__._“G];”—GI“, (217)
nnn
By,=B,—P,
B,=fhtGb—Ge p (218)

by

MowmenTtnr TpeHdaa or cua G — Beca roxoskm, B; u B,
OGoszHaunM:
M ,— MOMeNT TpeHHA OT Becd TOJOBKH;
M ,— wmowmeHT TpeHns ot cux B, m B,;
My =pGry; M,==p(Byri+ Byry);
M, +M,=Mpy, con

—

fme—

Puc. 183. CxeMa roIoBKH JJs olpefesleHAA CHVT TPEHRA.

Buuaposm 5 MX OCHOBHEIC pa3MepHl OOpefedalor IIo
XapamTepucTHKAaM pasi BerpaukoB (puc. 184). Xapawre-
PUCTHRM YKA3LBAIOT, YTO IIauboiee BHIIOAHK BETPAYKU
C TPameHUOAANLHEIMH JIOHACTAMI C YIVIOM 3AKINHEHHA:

=20 n I0°,
MOMGHT Tpemm B NOAIIUIIHNKAX BHHHpO3:
My=pG, %,
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ree: p'= 0,10 — xoadunnenT TperuMA Meraiia WO Me-
TAIIY,

G, — Bec BHHIpPO3;

d — puaMeTp Baga BHHJPO3.

OJTH MOMEHTH TPEeHHA NPH yCTAHOBE BeTPOKOJECA HA BeTep
AOMAHH ONTH TPEeOoNONeHH adpOJUHAMHICCKHIM MOMEHTOM
BHHADO3, KOTOPHI HAXOAHM C IIOMOIIBIO XapaKTePHCTHE
(pme. 184).

MoMeHT, pa3BUBAeMEII BHHAPO3AMH, paBeH:

My=M,p(0,4V )2 D3, (219)

rae: M, Gepém mo xapawxrepucrure (puc. 184), mpu yruac
1=75°n Z=0;
p=0,125 — MaccoBag IIOTHOCTH BO3AYXA;
V,— cpenHsas TofoBas CKOpOCTh BeTpa AAHHOTO paitoHa;
0,4 — koopunmeHT, KOTOPEIl YIATHIBAET NOHUKEHIE

CKODOCTH BeTpa 3& BETPOKOJICCOM;
D — guamerp BHHApPO3.
ilo cokpamennn mMeeM: JAJIA OXHON BHHAPOS3H:

M, =0,02 M, VD3, (220)
Ilepenarounoe umcao BHHApPO3:
, Mmp. 20.1
Hua asByx BHHAPOS:
3 _ﬂ’i’i‘L (222)

T (M, =My’

rae v Gepérca paBupiM 0,9 1IA KOHHYECKMX M LHJINHApU-
vyecknx mepepnay u 0,45 —pqns wepssuHsIX mepegad. Ilepe-
Aadya JONAHA COOTBETCTBOBATh ©; (¢M. § 43).

§ 43. THPOCKOIMNYECKUN MOMEHT BETPOKOJECA

Bo Bpems moBopora romoBknm okoao ocn Gamne z'—2z’
(pmc. 185) Ha KpPRIBAX BpamAIONMEIOCA BeTPOBOTO Kojeca
BO3BHUKAIOT, IOMAMO a3pOXNHAMHYECKHUX CHJ, IeHTP 00erHuIe
CHJIEL U CHIIH rMpockonmnyeckue. Bags rouxy A ¢ maccoit m
Ha JONACTH, HANMIIeM BHPAMEHNH OTHX CRI:

(@ ==mw?r — neHTpobenHAA cNIA, BOSHHKAJOWAA BCHACLCTBHE
BpalmeHHsA BeTPOKOJEeca OKOJO cBoeii OcH;
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Q=muw,* — nenTpobemHan cRJIA, BOBHAKANIAA IPH HOBO-
poTe TONOBKH OKOJO OcH z'—z’. Cmaa or MOBOPOTHOIO
yeropenua Kopnommcca:

P =2mue, Usin }§,,

rae ! — paccrosiaume Toukn A ot ocn z'—2z’, Cuaa Q, Hanpas-
JeHa or ocu z'—z’ mapaanensHo!l; U=wr — oTHOCHATE I LHAA
CKOPOCTb, B JAaHHOM CJydYae PaBHAfd OKPYMKHOH CKOpOCTH
Bpamenns Toukn 4 Borpyr
ocn X—X, HanpaBnenue cniau
P nepnenguryispHO OTHOCH-
y,  reabHon cropoctn U u ocu Bpa-
L [eHNA Bceil CHCTEeMHE 2 —2Z'.
, Yrou §; cocTaBIeH CKOPOCTHIO
s U n ocoo 2'—z’, 9 cuam
BHIBHIBAIOT OTHOCHTENBHO Ocelf
0X, 0Y u OZ moMentu M,
M, uw M,
OJHBIA MOMEHT, JOMalo-
it Max y BTYAKH, paseH [34]

M. =2]wv,sinwt, (223)

v

(]

z'

Pac. 185. TeiicTBAEe rHpPOCKOIH-
9eCKOID0 MOMEHTA Ha BETPOKO-

Téca. rae I — MoMeHT nHep GUI KpHI-

aa orHocureabHo ocu OX.
PacuéTuiiit MomeHT, marmfaroumii Max (MaKcHMAJ bHE),
KOT3a Max CTOHT BepTHKAILHO:

M, =2Ivo,. (224)

Ban uarubaerca IMpOCKONMYECKAM MOMEHTOM BCerO BeT-
poroseca. OH mOTy4YaeTcd CYMMHpOBAHIEM MOMEHTOB OT
BCeX MAaxoB (AIA JomacTeit Tpéx u Goablie)

M, = I wo,, (225)
rge [, — MOMEHT HHEDINH BCeIo BeTPOBOIO KOJECa OTHO-
0

carenso ocun OX,
Jna AByXJOomacTHOIO BeTPAKRA

M, ==2I wo,. (226)
YraoBylo ckopocTh © HAXOAHNM C IOMOIIBI0 YpaBHEHHIL:
©— wn
=57

rge n — 4ucio oGOpOTOB BeTp AHOIO KOoaecd B MHEYTY.
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I'onoBka BerpoABAraTeA IOBOpAYNBAETCA ¢ YIVIOBO CKO-
pOCThIO, PABHOIA:

zy
0, = i;?., ) (227)
rge:
Zozu—"’&’— CHHXPOHHO® WHCJ0 MORYJIell BHHApO3 (228)

HAXOJUM IO XapakTepHcTHKe puc. 184;
{ — mepejaroyHOoe YHCIO TPAHCMHCCHHE OT BAHAPO3
K HlecTepHe Ha Gamille;
R, — paguyc BHHApO3;
0, — YTJIOBAA CKOPOCTh BUHAPO3.
Ha ocuoBannm ypaBHennmii (224) m (227) Moment, u3rm-
falolnit Max, paBeH:

M=41"22, (229)
Hanpsxenne B maxe
M100 421V Z,
= 717‘ —_— —]/I_,ELL (KI‘/CMz), (230)

rpe: W — MoMeHT cOIpOTHBIEHHA Maxa y BTYJIKH;
D — nuamerp BHHApPOS3;
V — cropoerh Berpa B M/cek.;
Z,— 4uca0 CHHXPOHHHX MOAYJdel BHHAPO3.
Hanpamerne Ha BaJy MHOTOJOHMACTHOTO BeTpAKa
241V Zygn
c= 75;,1/1)7‘3— Kr/cM?, (231)
Onpefcaende yrioBoii cKOPOCTH MOBOPOTA ®, BETPAKA 0THO-
eaTelsno ocu Gampd. [Ipu moBopoTe BMHAPO3aMH yIIOBad
CKOPOCTL ©; ONpeRedAeTcs IOpH CAEAYOMHUX YCIOBHAX:
a) cropocth Berpa 20 M/cek.;
6) HanpaBieHne NepHIeHANKYIAPHO K INIOCKOCTH BpaeHnA
BaHAposn (7 ==0);
B) BUHPO3H CYHTATE paboTa0UMI HA CHHXPOHHOM YHCIIQ
Monyeii:
=Y (232)

rpe Z, — CHHXPOHHOE YHCIO MORYJIeit GepéTca m3 mpoxyBOR
(puc. 184);
V — cropocts Botpa Gepércsi pasHoit 20 M/cer, B 100;
D — gmamerp BHHIpOSEHL.
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rje ¢ — MepeflaTOYHOe dHUCIO TPAHCMHCCHH OT BeTPSYKOB
K WecrepHe Ha Gamue,

Pasmep BHHIIpO(-!H Ha HpO‘IHOCTB JedlalnT Opu TeX e ycJao-
BUAX, IPM KOTOPHX OHUIO OIpepeleHo 3HAYEHHE .

§ +4. BAIIHA BETPOJIBHTATEJIEN

BerpopBuraredab cOCTOMT I3 JBYX OCHOBHEIX dyacTeif: ro-
JOBKY BeTPOXBATATENA CO BCEMU MEXAHN3MAMU M GAUIHU, Ha
KOTOPOX MOMTHPYETCHA TOJIOBKA,

Baman y KPRJIBYATHX BETPOJBUTATENell HIPAOT Ipe3BH-
A HO BAJKHYIO POJIb: OHN MO3BOJAIT BEIHOCHTH BeTPOKOIeCO
Ha 100y10 BHCOTY, YTO Tpedyercs ycaoBuaMu pexbeda Mect-
HocTH. PasnndHoro poga MpenAaTCTBUA HA MOBEPXHOCTH 3eM-
SN HApYIMAIT DPAMONHHEHHOEe ABWIKEHHE BO3NYUIHOTO IO-
TOKA, BR3KHBAA BHXpN. BalllHA no3BOAAET BHIECTH BETPOKO-
Jeco 3a Opefeln OTHX BAXpeif,

Tak Kak MOmMHBOCTH BeTPOABATATENH M3MeHseTcA NPOMOp-
nnoHanwsHO KyOy ckopoern Berpa, T. e. N=0N, % %
T0, HPpAHAMAA Bo BHUMaHHMe ypasuenne (248) (§ 46), momenm
HaoucaTh ypaBHeHNWe MONIHOCTH BeTPOXBHTATeNA B QyHRUMI
BHICOTBI:

N=N, (%)06 (233)

rac: Ny — momgocTs Ha BricoTe H;

N — mowmHOCTL Ha BricOoTe H.,
TTpubauanrenbHas XapaKTepHCTHKA MOIIHOCTH BeTPORBU-
rareiasi B 3aBUCHMOCTH OT BHICOTH! HOJIOMEHHA BEeTpPOROJIeca
oT 3emau jaHa Ha puc. 186a.

Opmnaxo, npn BHOOpe BRCOTH (amAM, HeoOXOAMMO IIpH-
HAMATh BO BHIMAaHUe eIl8 TeXHMYeCKNe BO3MOKHOCTI H YCI0-
BHA DKCIJIOATAIUIH BETPOYCTAHOBKII,

Muunmanbrag BeicOTa (aumlHO JOJ#HA OBITH pPaBHOIM
(puc. 18606)

H=htc4R, (234)

roe: £ — Brcora OpenATcTBUil BOIN3N  BeTpOYCTAHOBRW;
€ — paccToAHNe OT BEpXYIIKM HNPenATCTBHA [0 HHMIK-
Heifl TOYKY OKPYIKHOCTA OMeTaeMoii MOBepXHOCTH
npusnMaercsa or 1,5 po 2 m;
R — paguyc BeTpoBOTO KoJeca.

288



PactBOp HOr 6amiur BeicoTolo Goxpmre 10 M
B=0,22H no 0.25H.

Tas Gament mmgre 10 s B= 0,30 H W,

- H

“Ho
d .
3 =
H=HHom 4
/
2
A
P —
N=NN01'\-£
1
=N
N=—
0 L No
05 L0 1.5 2.0 25

Pue, 186a. X apakTepHaCTHK A MOIMHOCT BETPOABAIATE. 151
B 3aBHCHMOCTH OT BBICOTHI €ro OaluHm.

Punc. 1866. OnpejieieHUe BHICOTHL OAIUMU.

PacceToAnne Meskiy COCCRHMMH BeTPOXBUTATOISAMH C OfH-
HAKOBLIMI BbICOTAMU GalleH M RHAMETPAMH BeTPOBBHIX KROJEC
npusnMaercs paBHuM 15D, rpe D — mnamerp BeTpowodeca.

KoucTpyrtnBHple cXeMul (allleH BeTpORBHTaTelded MOKaza-
Hu Ha pue, 187 n 188,

19 E. M. ®arces 289



'y BUML HOMRQ HMKOX0 oMHEAHIMAdIONOY] 18] ‘oud
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I—VIII — otnocarcsa k tany A,
IX — ortHocuress ® Tuny B,
X—XI — orHocarea w tanmy C.
Tlepsrie Tpu cxemul Gamen Tuna A oGKYHO NIPUMEHAWTCA ¥
seTpojBurarencit momuocrsw no 10 a. c.; apyrue cxemm

Pue. 138. Roucipyrrustpte cxemsl Gaured tima A, B u C.

fauieH YTOrO THIIA MPUMEHAKTCA y BETpOABUTaTesdeil Goab-
uieit MouwHocTn. BamiHn mo cxemay tana B n C npumensior-
€A B CAyYasAX KOHCTpYKLMi1 GaiuHu ¢ pactamramn. CoorHo-
UleHAe BecOB dTUX OallleH NpUBeJeHO Ha rpaduxe puc. 189,
Il MAlOTCHA KPUBple OTHOLIEHN S BECOB OAlleH B 3aBHCHMOCTH
or —.:
R

19+ 291



61X ormomenue Beca Gammn tana /X moBOpOTHOI K
Ga  pecy mo6oit n3 6auien rpynns A — HeIMOBOPOTHOI;
Gx1  oraowenme seca Garern rpynmsel C K Becy Gauwen
GA T rpymmn A:

GX  orHowenme Beca OammeH Tuna X — MOBOPOTHOM K
Ga 7 Becy Gawen rpymum 4,

ITH KPHBHE MOKABKIBAIOT, 9TO ¢ YBelWdeHUEM OTHOCHATEN b-

. H
HO{i BRICOTH ;- R Bec OaureH IIOBOPOTHBIX 3HAYNATEJBHO MCHBIIIE

Ge Gp
Ga Ga OX!
N \\
0,75 NS
0,5 Gx.

Ga
025 —Gx 7 K‘

_(J_a-/ H
0.0 =
0 1 2 3 4 5 R %

Prc. 189. I'padmk ortnocAte nBuiX Becos OGamen.

peca GauieH rpynnu A. Bammm ¢ pacTamuaMy Taxme UMEIOT
MeHbIit sec, yeM GamHn rpynne A. OQHAKO B 9KCIIOATALRN
pawmnn rpynnut A yaofHee n Gonce HaméHEL.

IlpepBapuTenblnlli Bec GameH THma A, BHITOJHEHHHX O
exemam [, [T, III w IV, MO#HO NONCYATHBATE ¢ HOMOILbIO
VpaBHEHHA, COCTABJICHHOTO aBTOPOM HA OCHOBAHWM CTATH-
CTHYCCKNX HAHHAHIX 110 METAJIMYECKAM OAINHAM HTOI'O THMA,
4 UMEHHO:

G= (16, 5HR*1-0,723H3 1 5,3R) -, (235)

rie: [T — BpicoTa GamIHu B M;:
R — papmyc BeTpoBOTO KOIECA B M;
K — xoaQuuuenT, yynTH BaomMii Bec KOHCTPYKIHA, Ge-
péres, B 3asucumoctr or D u H, no rpa(pm\y
(pme. 190).
3pecs supasenne 16,5 HR? yunTeiBacT N3ruoaoOmuit Mo-
MeHT OT HeifCTBUA CHJBl BeTPA HA I'OJIOBKY BeTPAKA; BEIpaske-
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mane 0,723 H3— usruGaomuii MOMEHT OT [aBlIeHHA BeTpa
Ha GamH©0 ¥ BHpameHde 5,3 R®— moMeHT OT Beca xBocTA.

Ecan peTpHE BBIBONMTCA W3-TIOf BeTpa JONATOi, TO B
ypasuenue (235) smecto BripaseHna 5,3 R* meodxopumo mo-
crasuTh 6,4 R?,

K 77
5, // %/ ,L///
/A 7,
45 ,Li N /)
) S F AT T
\< Ii{/’z?\h/ ’/\b\}/,\%; /,Q]/ﬁ ; /
40 LAY RGN/
¢ /J/ 7707 7/
// // //,5\7‘
35 . / L/j RAVYLS
VAR, / ///
/ // vy
3,0 /J/ ay //
VEaEREZ
/// A
0z ya
;u P’ /// v
m/%}/ /7/
1,5 ///Ar/
o,o___——:‘::/
———
0,5 A J
2 3 4 5 6 7 8D

Puc. 190. Ipadux koapmuuenta K 17151 oNpeIeIellnd OpeIBapaTeIba0ro
seca Oaurmi.

Ipmyep. Onpegeants Bec Hauni sercotoit 1 = 15 a1 amo-
rosonacTHOro serpogsurareasa D==b> M.

Ilo rpaduky (puc. 190) naxonum sHavene k=2,6; mox-
cTaBIAA 3HAgeHUA APYTHX BeANUMH B ypasHentle (235), noxy-
yuM Bec Oauunn:

2,6

G=(16,5-15.2,52 1-0,723.15"5,3.2,5%) 5 =1050 rr.
BerpoBele HArpPYSEH HA Oallgm BeTpojiBArareneii ompepe-
nAI0TCA 1O ypaBHeHNw, moxydcHuonMy B HAI'M sxcnepumven-
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TANLHO JNIA Mopedieif, moka3aHumx wa pne. 191:
p:3w<7‘f—\,2w, (226)
MO0/
roe: V=40 w'cer. n1spailoHOB co CpeaHerog0Boii CKOPOCTHIO
BeTpa Ro 5,b M/cexn.;
R, — rooQnnment aoboBoro gapieHus, depéres mo Tas-
amie 114
H — vartypasbHag pHCOTA GallHM B M;
H oo— BricoTa momesu Gammnm B M.

i N {
(7] ( o

e B = 2 @ < g g
- - ]' jnd

—12— 1D 166, 137 1200 192
N 1 NP 23

X{;Q ﬁ»

31 26

Pac. 191. Taowr momesneii Gamen, poayTHX B a3POXAAAMINECK Ol Tpy€Ce.

Tabamma 11

P3CCTORHUE TOIHWA
. UPUJTOMHeHUA PAaBHO-
Haspanue mofean (puc. 191) I{?I%%éggﬁgr n“’%ﬂ;ﬂfﬁf{;’, ot
naBneiA Ry x :B %
H ()
Yerwpéxuoras gepmenmas , . , 0,00085 42.8
Hmamuapaveckan cwtomgas . 0,00105 —
KorpyecKan cojourHas . . . . ., 0,0013 41,2
Tpéxrpannas ciutomuas, pacmo-
JoxeHHas pebpom K Betpy . . 0,0017 321
Tpéxrpannas cmroWHang, pacno-
JaraeMaf IpaMbio K BeTpy . . 0,0029 28,5
YeTuipiéxrpannasg cnlomHan, pac-
nojaraeMast peGpoM mim rpa-
HBH) K BETPY . . . v . . . . . 0.,0024 20.8
Hnapdapnyeckan QepMonnand . . 0,0014 49,4
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Mpunuvan V=40 m/cer. u H,,,=0,486 M B mopcrasaasa
9TU 3HAUEHIA B VpapmeHme (230), moayuuu:

P—=6770R H>. (237)
Ina getnpéxHoroii epyenuoit Gammnm R —=0,00085, u
K P=5,75 H? kr. (233)
© \ Otclona  BAJHM, UTO HATpYy3Ka R KAJO-
\ rpavMMax 4a 1 M BHICOTH GAaJIHA COCTABAgET
9 5,7 H,
\ AHajoryno TNpeAHAyMeMY, IJIA LUJIAH-
8 \ ApHYeCKOIl CTUIOIIHOM (amiHn MoyIuM:
; \\ b —=71KH? gr. (239)
’6 ‘\
3 \\
3 \\
2
. P —
i L)
1 2 3 ¢ b6 & 7 8 9 10 14 12 12 K4 & D

Prc. 192. 3asmcavocts kodpuumerra K uwmimagpateckdx GameH or
OTHOWIEANA BHICOTH K RmaMerpy Oamnam.

K — nonpaBouBHil KOIPHIHAEHT NIA INUIMHIPRAYECKAX
coomieix GauweH, onpepedsemuii no rpagmxy puc, 192,

B 33BHCUMOCTH OT rge D — puaMeTp uMIMHIpHYC-

D
croii GammHm.

Huasa pacuéra GameH HeOGXOAUMO ONpeReNHTb JT060Boe
paBigeHNe Ha BeTporoideco. Ha OCHOBAaHNU YKCHEPUMEHTANb-
HHIX JAHHEX NveeM chefyloiiie (OPMYIK BETPOBHX HArpy-
30K HA MHOromomactHoe koixeco {puc. 193):

P =F" (240)
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1=90°

.‘ \“;A
a 6 8
Puc. 193. JcBoBoe TaBICHIE HPH pPaziuMULIX O, fO/KCHIHX
BCTPORO.18CE.

& M Y — KOOPUIMEHTH HATPY3IKA, NOTYUEHHHE DKoUepH-
MCHTAJIBHO, TIpABegeHH B Tabuanne 12;
TaGauiga 12

BHaueARHd » W y A MHOTOJOUACTHHIX BeTPOABHIATE.1e

3 roJa MOBOPOTA ¥ BCTPUBOLO LoJdeCH
X ananTep Kuaduaent ’] -
T . ALHY3HIT 01
G e 0 12 | 21 | 330 | 409
|
Pafora Bxo- { z 0,62510,6 10 0,575}0 uo:o 374
A1UeTY10 Yo .lo,ooo 0,075(0,130,0,180 0.220
R 10,7801 0,760|0,730| 0 625{0 4T3
A y 0,000|0,030/0,100|0 130‘ ,200
]
|
Yroa noeopoTa ¥ BETPORT ') Lo Iery
Xapartep B L ,
padoTH , beTpa 50 | 69> | 00 | 81> | 0
\
PaGora BxoO- { z 0,250 ' 0,15010,078 10,060 | —
10.TYI0 m 0,225]0,220(0,180!0.150 | 0 140
e | 0.330,0,2750,180|0,100| -
M AL HBL l‘y 0,180'01240 0,260 — —
r
|

p — MaccoBad ILIOTHOCTH BO3XyXa (IpH GapOoMeTpu-
YECKOM JARJICHIA 760 MM pT, cT, R 15°C »==0,125):
F ==nR? — oMeTaeMaa MOBEPXHOCTH BETPOBOLO KOJeca,
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V' — cropocTh BeTpa B M/ceR., IPHHAMAETCH, B 3aBACH-
MOCTI OT VIVIA 7, paBHOIl oT 8 10 30 sM/cex. MmO rpu-
Boit (puc. 125).

Ilpuvep. Onpepernrs cuast £, n P, peitcTsyomue na
BeTpokodeco D =5 s MHOrOTOHACTHOTO THIA HPH padore ¢
Harpysroif, ecan ¥V = 10 m/cexr., peryanposanne 1o Kpuson
I, puc. 125, Tlo puc. 125, BeTpOKOIecO TP CKOPOCTH BETpa
10 m'cer. HOIKHO OTKIOHATBLCA Ha yroa —40°. B Tabaune
12 s rpade 1=40° & HIKHAX ABYX CTPOYKAX HAXOZMM:
x=0,475; y=0,20. llopcramaaa undpossle 3HATEHNA NAH-
HBIX Be.uuuil 8 ypasenna (240) i (241), monxygaenm:

LoV o5 0,125 102
P o= 20,4757 20 59 g,
- Lo an oo? 0.125102 N
P, =gl ¥2=0,20 77 0080 g6 ke,

Tlpu oupejedeHun T000BOTO HABACHHA Y OBICTPOXOAHBIX
BeTpoaBUraTcieil HeOGXOTMMO IMOJB30BATHCA ypPaBHEHUMOM
(182), rar xawr B pat- ¢,
HOM cJIy4ae HMeeTcH pp3 -

B BUJY, 9TO BOSAYUL- o ]
HBlff IIoTOK HaOeraeT

"~
Ha BETPOROJIeCO mep- ,/
TeHJHUKVIHPHO IJI0C- 0,01 1
ROCTU Bpaiyeilnd Be-
TPOKOICCA.

Cuan P, y wmaao- O 0.1 %2 0.3 04
JOTMACTIBIX  OBICTPO-  Pue. 194, Juaucnusn woppuuentor
XOjHEIX BETPOJBHIA- 8
Teseii, a P, u P,y
MHOTOJIONIACTHRIX BeTPOABHraTeaell, peTy aupyIOIUXCA BEIBO~
[OM BETPOHOIECA M3-TIOJ BeTPA, CO3JAI0T MATHOamue Jau-
HI0 MOMCHTHL OTHOCHTEJBHO e€ OCHOBAHiIA, WIN MOACA, Ijie
3ampemieHs pacTakka y Gamen tana X n X7 (puc. 188).

BerpoBrie marpyskm BHa OamEHm HOJ CTAOHAH3ATODHBI®
BEeTPOABATATeIH OHPENENIAINTCH CICAYIOMMM HYyTEM.

1) MoGosoe paBmeitile Ha KPHUIBA U TONOBKY:

I
wl 9,1

8 3aBICHMOCTH OT—B‘

P —i(,S §V34-0,08FVE. (242)

€, — avpopmHaMugecKHit KOdPULHENT KPHIA NpH yIie arta-
kn, coorBerctsyiomen C,=0 (puc. 194);
Vs — Gypepan cropocts setpa (40 M/cex.);
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F — naomagps MupgeNd FOJOBREHA B M2,
2) Masmenne serpa Ha QepMy Gamum, corfiacHo dopmyie
{237), panno:
P;=14,25R H*V? (243)

(orHocures ko Beelt Gammne). Ieiietsue 2y Ps npunumaerca
Ha IepegH0l0 rpanb Gamnu; geiicrnue !/, Ps mpuxomntcn

Ha 33AHIOK TpaHb OauIHm.

o Bricote Gammn Harpys3ka NpHHMMAeTCH paBHOMepHOIA,
H — uicora Gamnm; Vs—= 40 m/cen; R,— nuaa deTmpéx-
rpansoi Gamun == 0,00085, naaA aouanuapuveckoil GauiHm
= 0,0014.

3) MomenT ot TUpOCKONMYeCKHX cUX, MaxcuManbHEf TU-
POCKONMYECKHIT MOMEHT OTHOCHTEIBHO OCH Y —Y AJIA TPEX-
JIOMACTHHX BETPOABATATeNell W MHOTOJONACTHHX, COTVIACHO
ypasrenmio (225):

M, = I00,.

Iaa AByX70macTHHX BeTpOXBUIaTeseif, COTACHO ypas-
Henuio (226):

M, =21 wo,.

PacyérHHt cyMMAapHEII MOMEHT:

M=M,+M,,

rge M ,— MOMEHT OT adpOJMHAMHYECKUX CHJI Ha BETPOKOIECe.,
MOMEHT OT BECOBHIX CHJI JIBETATEJNA, HONYYAIIMIACA OT
HecOaJaHCUPOBAHHOCTA YacTeil TOJTOBKM OTHOCHTENBHO OCH
Gamnu (puc. 195):
M, =RI.

Bampa mcoeITHBAaeT BecOBRe HATPY3HM:
a) Bec BETPOJBUIATENA:

Q:Qan + on —%‘Qmp.;

rae: Qe — BEc BeTpOKOIeca;
(xs — Bec XBOCTA;
nep —— BeC BepXHell nepefadu ¢ KIPTEpOM;
6) cobcrsennmtit sec Gamnu Qs .
DysERaMeAT moj 0alip BeTPOABUraTedd ROTKEH YHOB-
JAETBOPAThH CIEAYIOWHEM OCHOBHBIM ycCxoBuUAM: 1) 0H gommeH
IMeTh JOCTATOYHYI0 HpPOYHOCTL € YI6TOM CTATHYECKHX M
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RMHaMHUECKUX HArpy3ok; 2) JyHIaMeHT He AOMMEH [JaBaTh
3HAUATEIBHOI OCAfKA, B OCOOEHHOCTH HEpaBHOMepHOIf, KO-
TOpag MOKET BHI3BATH Hepekoc coopysxenus. Ocagrn Hanbo-
Jee BO3MOJKHEL TIPH COOPYHeHNU YHAAMEHTOB HOT GarinHy Ha
IecKax MaJIoif W cpejlHell IIOTHOCTH. [[JIs yeTpaHeHHA Tiepe-
KOoCca OGammHN HeoOXOLMMO
CTPEMHUTHLCA K TOMY, YTOOH
IIeHTP TAKECTA Beeil MacCw
$yHAAMEHTOB HOT O(alIHu ‘
HaxXomuics Ha ONHOI Bep-
THKAIH,

Honvckaemple yReTBHEE
AaBleHUA CcIa0BX IPYHTOB
(raupa U CYIVIMHOK B IJA-
CTHYHOM COCTOAHHUH, CY-
nech cpepHeii MJIOTHOCTH M
NHIeBATHI IecOH, HACH-
mMeHHHIT BOJOii, a Tawmxe
TPYHTH ¢ MPOCIORKAMIA UAA
nian topda) cOCTABIAKT M0
1,6 kr/cm?. [aa smix sue
rpyHTOB CpefHe# TMJIOTHO- =
CTH ZONMYyCKAGMAA YASABHAA  pge, 495, BecoBsle Rarpy3k# Ha
Harpyswka QojamHa HpHHI- GawmHio.
mareea ot 1,0 mo 3,0
Kr/ecM?, a QIA HOpOYHHX TIpyHToB OTf 3,5 o 6 EKrlem?,

Ilpn ompepeneHun jonyckaeMuX BaBTeHUIT Ha pas3ianuHue
rpyHTH Heo6xoxumo noabzosarsea OCT 90004-38 (raba. 13).

I'ny6una szamomenun ¢pynzamenTos GepéTcs GONBINE TTy-
6uHH ripoMep3aHud B faHHOM paitoHe Ha 0,1 5o 0,25 M. Menn
A TpefeT COOTBETCTBYET BJIAKHBIM [ECYAHBIM TPYHTAM,
60BN — IVIMHUCTEIM BOROHEIIPOHIIAEMEIM,

Fany6una npomepsanua B esponeiickoir gacty CCCP mpu-
HUMaeTCH:

YGon,

51 ceBepPHOTO W BOCTOYHOrO paiioroB . . . . , 2
» Cemepo-zanagBoro padona . . . . . . . . . 1
» IEUTPAJTBHOIO » [ I |
» Bamaiioro . » |
»  HKHOTO » P |

DynpaMeHTst nox HOrM OAamIHI BRIKJIAXHIBAIOTCA M3 KAP-
MAya MM KaMHA Ha OeMeHTHOM pacTsope. l3rudawomgie
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Tadnwua 13

Jomyckaedbie gaB.IeHAA (B KI/cMZ) HA TPYHTH OCHOBAHAA MpH
riybmime 3aiomennd mMOToIBE! yaNaMedTa Ha 2 M AnEe
MHEeBHOH HOBEPXHOCTH

fLiusenoBanee rpyHTa II roTHH{ Cpenani
{
L. ITecnauvie w 2paseaucmuie epyrmmu
1 Cymees CYXast . o v v v v o v o o s 2,5 2,0
» BITAKHA 2,0 1,5
3. lIurIeBaTLm HEeCOK (ymu .. 2,5 2,0
4. » »  BIA&GKNBHT . . . . 2,0 1,5
0. Menkwit mecor cyxod . . 3,0 2,0
6. » »  BIIAKBRIN . 2,5 1,5
7. Hecok cpenueit KPYMHOCTH ne;ann _
CHMO OT BIQMKHOCTH . o « o .« o o 3,5 2,5
8. Tlecor Kpyunmii o rpaBelHCTHI He-
- o -
3aBH.AMO OT BJIQHKIOCTH . . . . . 4,9 0,
9. I'paryii B Tanwka He3aBPACHMO OT
BAGKHOCTH o v v v v v v v v o s 6,0 5,0
B tréprom B naciw4yHoM
II. Tauiruemvie 2pyrinst COCTOMH!IN COCT: ALIHM
1oTumwma, o o o000 ... .. .| 8,025 2,5—1,0
2,C0VIOIIOR v o o, v v e e e . e o 4,025 2,5—1,0

HArpy3KM OF ;1060BOI0 jlaBIeHHSA BeTpa Ha GallHIO U BeTpO-
ABUTATEJNb NAIOT y OcHoBaHMA MovmeHT M =P, H4-PH; | rpe
H 1 Hs — paccroaHna Touex NPHIOKeHNA CHII OT OCHOBANKHA
dyumamenra (puc. 196).

CsxmMaromyie CHam: Bec BeTpojBurartend m Gamum (J; Bec
PyH1aMenta Gg, MakcumaabHbe YCHINMA IO HOTAM MMEIOT
MeCTO IIpH BeTpe II0 AUAroHaI GallHi; IPU BTOM HMeeM pa-
BEHCTBO:

M=P, 145,

OTKY A
M
P.n =17n
t,4B
rie 1,4B — paccroaume eIy (yHaaMeHTaMu IO Jylaro-
HaJu,
Ha nepeprmr nory pacuéTHOe ycuiane paBHO:

— %+ Gy — P (244%)
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Py
A
/40—t

l Py
Puc. 196. MyHmaMeHTH Mmojx HOrd Gauwrefl.
Ha 33 HI0I0 HOTY:

P,=% 4Gy Py (24%a)

3amaBasgchk IIOUIAABI0 TojomIBH yHZameHTa F B ¢A?,
OIIPEREIAIOT JaBileHHe Ha FPYHT:

P
k= F?Hr’cug.






YACTHh BTOPAA

BETPOCUJIOBRIE YCTAHOBEH



I'TABA XI1
BETEP KAK NHNCTOUYHHEK SHEPTHII

§ 45. IIOHSITHE O ITPOUCXOMIEHHIK BETPA

OcHOBHOI mpIYAKOl BO3NMKHOBEHUA BETPA ABIAETCH He-
paBHOMEepHOe HArpeBaHHe COIHIEM 3eMHOH [DOBEepPXHOCTH.

Homycram, 4ro, BCaeJcTBHG HepaBHOMEpPHOTO HAaTpeBaHUsA
COJTHEeYHBIMU JIy4aMu, TOPU3OHTANBHAA MOBEPXHOCTH 3eMIH
Ha yuactke A5 Harpeaach Gouaslle, dem Ha yvactxe BB
(puc. 197). Bmecte ¢ 8THM H BO3AYX, CONPHKACAIMIACH ¢
3emu6it, Hag yuacrrkom AL Harpeerca Gonblie, yeMm Haj yda-
crkom BB, Ilpn srom BosjywHblil cToab Hax yuacteom AB
pacmupures, a Hax ydactroMm 5B coskméres. OpHoBpeMeHHO
¢ aTUM Ha Hexortopom yposue C/] nasmeHne Ha yuactre CE
cTaHeT Goablle IpeskHero, a Ha yyactke EJ menbule. Ilo-
sroMy Bo3ayx moreudt B Hanpasiaenun CEJ[. Ha yposue
we ABB, 1. e. Ha 3eMHOI{ TOBEPXHOCTH, BCJISICTBIE [IPOUCXO-
AANIETO IepeMellieHuA BO3IyXa, Hajx yyacTkoMm AL gaBieHue
YMEHBIINTCA; JaBICHUe ke HAN 001ee XOJOTHBIM FYaCTKOM
LB Gyger 6oavme. [TosroMy BHHEBY BO3AYX MOTEUET OT yua-
ctxa BB x yuacruy A5, 1.e. B HanpaBiaeHIn, ofpaTHOM me-
peMeIieHII0 BBepXY. B pesyabrare mosydaercsa UMPRYIANNA
BO3AyXa, mokadaHHag Ha puc. 197 crpeaxam.

HepasHoMepHOe pacmpenmenenne Tema MeyRAy Pa3aNyHbI-
M1 obaacTaMu 3eMan ofyceaoBiIIBACT UNPKYIAIMOHIOe BN~
MEHUe BO3AyXa 3eMHOI aTimocdeprl.

3erHaa moBepXIIOCTE HEOMHOPOAHA: CYllA, OKeaHH , TOPH,
Jdeca OOYCJIOBINBAIOT Pa3IuyHoec HaTpeBalie IOBEPXHOCTH
IIOJX OI0fi 11 TOIf ke wIMpoOTOIl. Bpamenne 3eMIH TaK&e BLI-
3HBAET OTKIOHEHUA BO3AYIIHHX TeueHMiT. Bee aTu mpHunHHb
OCIOMHAIOT 00Iyl0 HUpRYIALMIO armocPepsi. BosHunaer
PAN OTIeNBHHX HOPRYIAUNII, B TO UM NHOH CTeIeHU CBA-
3aHHBIX APYT ¢ XPYTOM.

20 E. M. Datesn 305



Ha oxBarope y 3eMHOIl HOBEPXHOCTH JSHKHUT 30HA 3aTHI b
c0 caabnMH IepeMeHHBIMH BETpPaMu. B BepXHHX cJ0OAX Hag

—_
C D
E

= =
g El
o) =
o | x g x
AE %|e
S Berep 4
[en] ——— —

e

b
A e "/ /B

Fme. 197. Cxema ofpasoBanms BO3TYINHHX TeYeHHH.

BTOIl 30HOI AYIOT BOCTOUHbI® BETPL! 3HAYMTEIDbHOIT ¢HIbl. Ha
ceBep WM Ha IOT OT 30HBI 3aTHIIbA PACIIOJOHCHBl 30HbL IIACCA-
TOB, KOTOpbie BCJIEJCTBIE BpalleHnd 3ewmIn ¢ 3anaja e
BOCTOK NMEIOT OTWIOHeHHe K
gamagy. Tawum oGpasom, B ce-
BePHOM IOJYLIAPUH IIOCTOAHHbIE
BETPhI IIPIXONAT ¢ CEBEPO-BOCTO-
Ka, B I0/KHOM C I0T0-BOCTOKA, KAK
IIOKAa3aHO Ha cxeme puc. 198,
ITaccatsl mpOCTAPADTCA IpUMep-
HOo xo 30° ceBepHO M IGWRHOI
IIHPOT U OTJAMYATCH PaBHOMEp-
HOCTBI0 BO3AVIIHLIX TEYCHU mno
HampasiacHAK u cxkopocern. Cpep-
HAAL CKOpPOCTB  0TO-BOCTOYHKHIX
1acCaToOB CeBEPHOTO HOJIyIIapus
Y IIOBEPXHOCTH 3€MJIA JIOCTULAET
6—8 m/cex. ITH BeTph BOAN3I
GOXBIINX KOHTMHEHTOB HapylIa-
IOTCH CHABHEMU TOXOBHIMI KOJe-
GaHUAMH TeMIepaTypH M faBie-
Pmc. 198. Cxema ofmeit HHUA Hag MaTepuxamu., Bricora
UHPKYAALHR 3eMHOH aTyo-  CJIOA IIACCATOB HPOCTHPAETCH OT
cep. 1 mo 4 rm. Baume Hag maccarami
HAXOMUTCA CJ0f  IIepeMeHHBIX

BETPOB, a HajJ OTAM CJOEM HAXOAUTCA 30HA aHTUIIACCATOB,
AYOMUX B HAIPABISHAN, IPOTHBOIOIOMKIIOM HAIIPaBISHHIO
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naccaTos. BolcoTa cJI0A aHTHIACCATOB MeHAETCst OT 4 10 8 KM»
B 3aBMCHMOCTH OT BPEMeHH I'OAa W OT MeCTa,

B cy0rponmuyecknx MUPOTAX B IMOACAX BHICOKOLO AaBje-
HHA 30HH II1aCCATOB CMEHAITCA IMITMIeBEIMU obGiacramu. K
ceBepy u 0Ty or 3TuX obmacreil npubausureabro go 70° Ha
Bc@X BBICOTAX AVIOT BeTPHl MEKNY 3aMajHBIM M OT0-3amaj-
HBEIM pyM0aMA B ceBepHOM MOMYUIAPUM U MEMAY 3ama/HBIM
U CCBEPO-3aMa(HBLIM — B KHOM Ioaymapun. B sTux mupo-
Tax, Kpove Toro, B armocdepe HEIPepPHIBHO BO3HAKAKT H
3aTyX4I0T BUXPEBble [BWHEHNA, YCIOKHAOUIES IPOCTYIO
cxeMy OO0IUeit LMPKYJIALUN aTMocephi, IMOKA3aHHYI Ha
puc. 198.

MecTupre BeTpei, Ocolnie mMecTHLle YeaoBHA pedbeda 3eM-
HOI IOBCPXHOCTH (MOPA, TOPBI M T. II.) BLI3HIBAKT M2CTHLIE
BETPHI.

bpusei. BeaeneTsne nasMeHeHUA TeMIeparyp MHEM H HOUYDIO
BOZHHMKAKT GeperoBbie MOPCKHE BETPhI, KOTOPHIE HA3hiBaAKOT-
cqa Opusavu.

JHéM pu coTHedHOIl mOroge cyuia HarpeBaeTcA CHIbHee,
9eM [TOBEPXHOCTD MOPH, MO3TOMY HATPETHIH BO3NYX CTAHOBUT-
cA MeHee MVIOTHBIM U IIOHAMAeTCA BBepX. Bmecre ¢ aTuMm
folee XOIOMHBIE MOPCKOlN BO3AYX YCTPEMIAETCA HA Cyuly,
ofpasysa aopcroli Geperosoit Berep. Ilognnmaroumiica Hap
cyleif BO3AYX Te4eT B BEpPXHEM CJI0e B CTOPOHY MOPA U HA
HEeKOTOpPOM paccToaHAn oT Gepera OmMyCKaeTcHd BHU3.

Taxum o6pa3om BO3HNKAET MUPKYIALNA BO3IYXA ¢ HAIPas-
JeHNeM BHN3Y — Ha Geper Mops, BBEPXY — OT CYIIM K MO-
pio. Hounp Haj cymell BO3AyX OXIaKqaeTcsa CHIbHEe, ueM
HaJi MOpeM, II0DTOMY HallpaBieHUe LHpPKYIAIIA 3MeHseTCA:
BHA3Y BO3IyX Te4eT HA MOpe, a BBEPXY ¢ MOpA Ha cyury. 3o-
Ha pacipocTpaHeHus dpusa okoao 40 KM B cTOpOHY MopA m
40 ry B cropory cymu. Bricora pacmpocrpaneHns Gpusom
B Hamwux mwuporax gocraraer ot 200 xo 300 M. B Tponmyecknx
cTpaHax Opm3pl  HAGMIOQAOTCA IOYTH B TedeHHe Bcero
roga, a B yMCPeHHOM IIOsICe TOJDBKO JIETOM, IIPU APKOH mo-
roge. ¥ Hac GpuU3Ll MOSKHO HaBII0IaTh TeTOM Y Geperos Yép-
Horo n Nacmuiickoro »opeit.

Myceomvi. I'ogoBble n3veHeHNns TeMmepaTyphi B Geperosux
paitonax GoJBLINX MOpeil I OKEAHOB TaKKe BEI3LIBAIOT IHp-
KYJIAINIO, aHAJOTUYHYI0 OpU3aM, HO ¢ TOJOBBIM ITEPUOOM.
JdTa OMPRYJIALUA, GOlee KPYIHOTO pasyepa, ueM OpH3H,
Ha3plBACTCA MY ¢ ¢ 0 H a M H. DBo3HuramwT MyccoHe 1o
CAeNYIOUMM IIpUYnHaM. JleToM KOHTHHeHT HarpeBaerca
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cusIbHee, 9eM OKPY:Kalomue eT0 MopA u OKeaHEl; Ojaaromaps
9TOMY HAj KOHTHHEHTOM 00pa3yeTcd HOHM;KeHHOe [JaBlIeHUC,
E BOBIYX BHU3Y yCTpeMIseTCH K KOHTHHEHTY OT OKeaHOB, a
BBEpXy HAaoGOpPOT, T€YET OT KOHTHHEHTOB K OKPY/RAIOIIM
OKeaHaM. OTH BeTPbl HOCAT Ha3BaHAe M OP CKH X MY C-
¢ 0 HO B. 3MMOH KOHTMHEHTH 3HAYNMTEJBHO XOIO[HEE, UeM
MOBEPXHOCTH MOpA; Haj HumMn obpasyerca o6IacTh NOBRIIEH-
HOTO [ABJEeHHA; BCJIEACTBHE ITOTO HIGKHICG CJ0M BO3NYXa
HAUPABIAKTCA OT KOHTHHeHTa K OKeaHaM, a B BEDPXHHX
cnoax — HaoGopoTr, OT OKeAHOB K KOHTHMHEHTAaM. DTH BeTPH
HA3LIBATCA MATEPUKOBBMHIO MY CCOHAaMI,

CUIBHBE MYCCOHBI MOMKHO HAGIIJIATb Ha I0MHOM moGe-
pembe Azun — B MHnnitcxkom oxeade m ApasuiickoM Mope,
T/e JI6TOM OHU HMEIOT I0T0-3aI1aAHoe HaIIpaBeHne, a 3mMoif —
CeBEpO-BOCTOYHOe, ¥  BOCTOUHHX OeperoB Asmnm Tak-
7Re HAGTIOAAIOTCA MYCCOHBI. 3HMOKI HYIOT CYpOBBIE CeBepO-
samajgHble MATEePHKOBEE BETPHl; JeTOM HOTO-BOCTOYHBIE N
I07KHbIC MOPCKUe BJIA:KHBIE BETPHl. OTH BETPHl 3HAUNTENDLHO
BANAT HA Kamvar JladbHeBOCTOYHOTO Kpas.

§ 46. OCHOBHBIE BEJNUYNHBI, XAPARTEPH3YVIOMUE BETEP
¢ YHEPTETHYECKOIl CTOPOHBI

Cropocth perpa m eé mavMepenme. CKOPOCTBIO BeTpd lIA3EI-
BAaIOT paccTOAHNEe B MeTpaX, NPOXOQUMOe MAaccoii Bosgyxa B
TeucHue ONHOI cexkyHis. CKOpOCTDL BETpa IIOCTOAHHO Me-
HAeTCA IO BeJMdYnHe N HampasleHnio. IlpuunHolt aTux usme-
HeHIIl ABIACTCA HEepAaBHOMEpHOC HArpeBaHHe B3eMHOIT IIo-
BEPXHOCTH M HEPOBHOCTI peiabefja MECTHOCTH.

CropocTh BeTpa ABIAeTCA BaskHelimeii XapamrepucTHEOL
TeXHIUCCKUX cBoiicTB serpa. Mamepserca ckopocTh BeTpa
¢ IOMOINLBI0 OCOGHIX MPUSOPOB, Ha3blBAEMbIX AHEMOMETPAMH.
CyuiecTBYIOT Pa3I4Hbie Tl IPHOOPOB, ¢ IIOMOUIBI KOTO-
PHX OIpPeTedAI0T CKOPOCTh M HAampasieHue seTpa. Bee atn
IpUOOpH 1O cocoly ompededeHUsa BOIUYUH MOHSHO pasjie-
JUTh HA ABEe IPYIIIH:

1) mpnlopsl, mOKa3pBAIOWINE M 3aMUCBIBAIOTIHC MTHO-
BEHHbIE CIOPOCTH U HAITpaBiIeHIe BEIPA,;

2) mpudopPH! , HOKABBIBAKOLITIE ITH 3AMIICH BAIOIie CKOPOCTh
U HAmpaB/eHIic BeTpa 3a HEKOTODHII IIPOMERYTOKR Bpe-
MeHII.

awrep Buiabpa moxaspBaeT MIHOBeHHBIE CKOPOCTH M HA-
IpaBleHUe BeTpa. OITHM NpHOOPOM IOAb3YIOTCA MHOTHE
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MeTeoposornyeckne crapnuu. OOpjmit BUX ero mokasaH Ha

puc. 199.

DaoTep MMeeT METAMINYECKYI0 JOCKY, MOABELUICHHYH HA
OcH, NepmeHINKYIAPHON yxas3aTedl0 HaIpasleHWsA BeTpa

Tag, YTO IpM ImoBopoTax (urro-
repa oHa BcE BpeMA pacmoia-
raercd INIOCKOCTBIO K HAIpas-
JAeHMI0 BETPA, KOTOPHII OTRITO-
UAeT €6 la ILeKOTOPBIl yrod.
Bennuuza sToro yrua sasucur
oT ckxopoctd Berpa. Ilpm or-
KIOHCHHAX JIOCKA MIPOXOIINT
MHMO ceKTopa 6 ¢ BOCEMBIO
mrrdramn 3a Nee 1 mo 8, vra-
3BIBAIONIUMH  BEJIMYMHY CKO-
pocTH BeTpa B JAHHBII MO-
ment. [a1a darorepa ¢ gockoit,
nvemreil pasmep 150300 mum
n sec 200 r, BeANYMHA CKO-
pOCTU  BeTpa, COOTBETCTBYIO-
mag KaKIOMy HoMepy miTud-
Ta, IpnBegeHa B 1ada. 14.
Kpowme toro, ckopocTu BeTpa
mo  nokazaHuaM  Qurorepa
Buapga ¢ goekoii B 200 1 ymosk-
HO ONpemeJNTh ¢ IIOMOILBIO
CIeAYIOIMX PaBeHCTB, CIpa-
BOIMMBLIX 1 OTKIOHEeHM

HOCKH O 7 lwTudra: Prc.
V=2N,—1
V=2(-—1),

a

199. ®mwrep Buapia.

(5)

TaGamua 14

Oupegezeune ckopocTH Berpa mo ¢paorepy Baapla c jgockoif B 200 r

R R AN
wragrop £ 1 172 2 5-2731 8 o= 4!1.—5 5966 (6—7{ 708 s»BHsme
1 H ' . | | !

TR R
CroponTir ‘ | | ‘ 4 _—
BeTpa | !
5 wjcer. 0] 1]2] 3 I 415060 78] 910 12{14l 17200 20
B |
i {
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Tae: Ny — RoMep HIKHeTO MTH(TA U3 ABYX, MEHY KOTOPHI-
MH K34aeTcA OCKAa B MOMEHT HalMOeHUd;
N — HoMep mTUPTA, OKOTO KOTOPOTO KAYAETCSH AOCKA B
MOMEHT HalJopeHnd.
YpasHeHus (a) n (6) mpeosKeHB! aBTOPOM IJIA MOIb30BA-
HUA, KOIZA HeT IOf PYKAMA IepeBOJHON Tabamunl.
®morep ¢ mockoit B 200 r ycraHaBauBaercsa B paiioHax ¢
HeGompmuMu cxopocTAMH Betpa. Tam ke, e ckopoctn Gui-
BAIOT 3HAYATENLHEE, IIpAMeHAeTcs Qaorep ¢ mMOCKOH BecoM
800 r, paa xoropoir maérea rabamna 15,

Ta6anmma 15
Onpejenenne ckopocra BeTpa mo Qamorepy Boaspa ¢ gockoii B 800 r

L]

5 5—6 6 6—7 7‘7—818

| | l

8n
Bb 112

mng\rq:ron 1 1—?‘ 2 |27 3 3 ‘}3—5 4 ‘4~5

| l

|
!
Ckopocrn
EeTpa 40 n
B Mfcer.| 0] 2[4 6810 12' 14| 16 18 20| 24 28| 34 |40| BBime

| |

IIpeumymecrso ¢aworepa Bmabga cocrout B TOM, 4TO OH,
6paropapa mpocTOTe KOHCTPYKIUHA, AEIIEB B H3TOTOBIeHHA
7 OTJIUMYAeTCH [{OJTOBEYHOCTEIO.

OO6biuB0 moxras3aHuA QIOTepHHX HAOMONeHUIt CHAMAWTCH
3 wian 4 pasa B cyTku. IIpH cOmMOCTaBAGHAN MOMYYEHHBIX T10-
Ka3aHMi, BAMMCAHHBIX 4Yepe3 KamkMBIN Yac, ¢ OOLIYHLIMA
3-nam 4-xpaTHRIME HaGMIOXeHUAME, HalijleHo, 9TO IOCIeHue
RAWOT JIOCTATOYHO HANE/RHDIE NAHHEE /IS IpeJBAPUTE bHEX
pacuéros. Hampmmep:

V,=10,93V,,
V=109V,

rie V,, Vi 1V, — cOOTBETCTBEHHO CpejiHUe CKOPOCTA BeTpa,
IOJYYCHHEE IO 3aMUCAM HoxasaHmit diorepa Bmiabna Tpm,
YeTblpe W ABAANATH YeTHIpe Pa3a B CYTKHU.

Orcioma BUgUM, 4TO 3ammcy 4 pasa B CYTKA [ao0T cpelHe-
CYTOUHYH0 CKOPOCTH BeTpa ¢ MOTPeUIHOCTHI B 19, mporus
CPe/HeCYTOYHOI CKOPOCTH BeTpa, MOJY4eHHOI Ha OCHOBAHUA
samuceif 24 pasa B cyTkH.

Halmogenna MruoseHHEIX CKOpoCTeli BeTpa Ha pa3IW4HEIX
METCTAHIUAX MOTYT OBITH JAJ€KO HE TOYHLIMH, TAK KaR 3a-
nucn HaOmojeHHH HAJ CKOPOCTBIO BeTpa B MAHHOM clIydae
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NOJHOCTHIO 33BUCAT OT HAGJI01aTeNd, KOTOPHI, 10 RHCTPY K-
MUK, JO0IHEH OLleHNBATh CKOPOCTh BETPA 110 CPefHeMYy MOJIo-
EeHMI0 focky Qriorepa 3a 2 MHHYTH.

Afemomerprl. Bosce Touno cpefHue CKOpOCTH BeTpa MOM-
HO ompedennTth aHeMomeTpoM. [maBHOIf gacThio DToro mpu-
6opa ABIAETCA BeTPAHKA, COCTOAIIAA U3 KPECTOBHHH € IO-
aymapuAaMa Ha eé KOHLaX. BeTep BerpedaeT ¢ OHOIL cTOPOHDE
OCH BpAILEHHA BRIYKIOCTH, ¢ APYroi — BOTHYTOCTH IIOJIY-
miapuii. HeogunaxoBsble YopMbL TOBEPXHOCTeH BH3HIBAKT pas-
HOCThL JaBNeHMI Mo 00e cTOPOHBEI BCPTHKANBHON OCIH Kpe-
CTOBVWHBI, BCJAEJCTBHE YeT'0 OHA BPAIlldeTCHA; IpH 3TOM MOIY-
ApUA MCOBITHIBAIT CHEAYIONee NABIEHHE BeTpa:

, F
P, =0, (v 4 Uy, (a)
P,=0,% (Vv —Uy, (6)

rge: P u P,— paBienue BeTpa COOTBETCTBEHHO HA BHITYHJIbIL
nOoIylIap, MAYLUH IPOTAB BeTPA U BOTHYTHIN
B HANpaBIeHNU BeTPa;
C, n C,— roaduuyeHTH COMPOTABICHNA MOTYIIAPHII;
o — MAaccoBad IVIOTIOCThH BO3AYXA;
F — npoeknusA noeepXHOCTH TOTyIIapa Ha ILTOC-
KOCTh, MEPUeHUKYIAPHYI0 HAIPAaBIEHUIO
IBUKEHNA;
V — cropocrhb Berpa;
U — okpymHasa CKODOCTh IepeMeleHld IOoIy-
mapuii.
Tak Kak TpeHHWe IPHU BPAILGHII OCH KPeCTOBUHH ¢ MOy LIA-~
pUAMHA, B CPABHEHMH C IOICTBYIOIINMI CUJIAMHA, HO3HAYHTE b-
HO, TO OpABble YaCTH YPaBHEHMIT (a) U (0) MOMHO MPHPABHAT!

F F
C, 5 (V40U =0, 5 (V—U) (8)
ITo coxpamennn umeem:
GV +UR=C(V —U), (r)
nan: U2 U, 2
C, (1 +2)=c, (1 —7) - (n)

IlopcTasiad B 370 ypapHeHMe 3HAaYeHUA KOBQUUNEHTOB
COMPOTHBIEHMIl, NOTYYCHHLX ONbITHHM mytéMm, € ,=0,34 n
C,=1,32, Zaxoau, 4T0 OKPYHASI CKOPOCTH MOXyUIapuUii 6y-
AeT COCTABIATD NPUOANBATETBHO 1/, OT CROPOCTH BETPA, T. €.t

v=Lv. (245)
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BripaskeRne (1) IOKA3HIBAET, YTO OTHOLICHUE JINHEAHO’ CKO-
poCTH BeTpa HE 3aBHCHT OT ILTOTHOCTH BO3AYXA U, cJIej0Ba-
TeIbHO, YACIAO O0OPOTOB KPEeCcTOBUHBI ¢ MOTVUIAPHAMHA NIPO-
OPIMOHAIBHO CKOPOCTH BeTpa.

Odrta OpocTAfd 3ABHCHMOCTH MO3BOJAET JETKO ONpenesuTh
nepenaTouHbii MexaHuam amemomerpa. HyswHO zameruts,
0lHAKV, YTO U:S—V noJayuye-
HO M3 TOTO MpPEINONO/REHH, 9TO

Cy "
OTHOIIeHNe Z,—:Const Ha Bcém
2
ILYTH NepeMenieHnd 1By X JnaMeT-
PAIBHO 1P OTHBOMOTOHIILIX IOy -

urapuii anemomerpa. B azeitcrnu-
7

U
TCTHBHOUTI OTHOIICHNIE 4 te-

CROJIBKO M3MeHAeTcH ¢ i3MeHe-
HueM cropoctu Betpa V. Onnako
OTH M3MEHEHUA HACTONBKO He-
3HAYMTEABHB, UTO IIPARTHYECKH
UMH MOMHO mpeHcOpeus.
Hanbosee pacnpocTpaHEHHBINM
ABTIAETCH  PYUYHOIl aHeMoMerp
sagoga «(Mernpubop» (pue. 200),
COCTOAUIMII M3 KPECTOBUHH ¢
YAl KAMA-[OAYWAPNAME  HA c@
KOHLAX ¥ KOPOOKU CO CYETYMKOM,
YKA3BBAOIUM, KAKOH nyrh B
MeTpax MpPOXOAHUT BO3VIIHLI
HOTOK 3a [aHHBHI IIPOMERYTOK
ppeMenn. Orcuér BpeMeHI Je-
MAKT 10 CCRYHAOMEpY ILIm ¢
- IIOMOHIBI0 YACOB, MMCIOUTUX Ce-
Pmc. 200. AnesoMetp sapoga KYHAHYIO ctpeary. IlycTus ogHo-
«MetnpnGops. BpeMCHHO B pelicTBile ¢yCTUIK
aHeMOMeTpa Il CCKYHAOMep ILIu
3aMeTIIB B »TOT MOMEHT BPEMA Ha vacax, 10 MCTEYEHINI die-
I2eMOI0 TPOMEKYTKA BpPEMEHH OCTAIlABINBAIOT ONHOBpE-
MEHHO JeHCTBIC CYETIMHKA aHeMOMeTpa If CCRYHAOMepa I
3aMedYaloT BpeMA OKOHUYaHug HalIogeHHa no wacas. IIug-
pht Ha nudepbiaaTe aHeMOMETpA MOKAKYT YLICIO METPOB,
HA KOTOpGe 32 BpeMA HalJI0fedus mepeMecTHICA BO31YIl-
HElT woror. Pasneaus »To 4icmo Ha Icrerinee BpeMs Ha-
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6a101eHRSA B COKYHAX, IOXYYAM 3HAYeHNEe CPeXHell CKOPOCTR
BeTPA B MeTPAX B COKYHAY 33 NPOMEKYTOK BPeMeHM Ha-
6a0eHnA.

IIpu 3amepax ¢KOpoOCTH BeTpa HeOOXOAUMO YCTAHABINBATE
undepbirar aHeMOMeTpa IOX YrioM 45° K IOTOKY BeTpa, 4To
4pe3BLIYANHO BAKHO JeJaTh NPHU TapMpOBKe ITOTO mpudopa.
UccrepoBanua npod. I'. X. Cabunmna u 1. B. Cmupnosa
B Kyunmcroit aspogumamudeckoii Tpybe ycraHoBUIW HM3ve-

11010ACHNA  aHEMOMETDD

R e i

4%/,4

An Y

90° 180° 270° 60°
e}

-4

Hanpasnenne getpa

o
—

Pnc. 201. I3MeHenne IOKasaHAl aHeMOMETPA B 3aBHCUMOCTH
OT PaslAYHKX IOJIOMEHANR €ro B NOTOKE BeTpa.

HeHYe ero MmoKazaHuit, B 3aBHCHMOCTH OT MOJOMCHII aHe-
MOMETPA K NOTOKY, OT -+ 4,4 30 —9,49,, 410 BUAHO w3
puc. 201.

AHeMOMeTpH mepej MX IpUMEHeHHUeM JOJRHE Tapupo-
Batbesi. B pesyasrate momydqaroT Tadauie W TpaduKA LA
epeBnoja CROpocTeil BeTpa, MOJYYCHHBIX OO MNOKA3AHUK
aHeMOMeTpa, Ha JeficTBHTeaBHBIE CKOPOCTH BeTpa, ompeje-
JAsgeMple IIPH TAPHPOBKE MO APYTOMY TOYHOMY I IPOBePEHHO-
My npudopy.

Jlasa MTHOREHHBIX OTCYGTOB CHODOCTH BETPA IpPIMEHTIOT
BaeKTpoaHeMomeTp. KpecToBNHA ¢ MOTYIIADHMAMH BpaUiaer
MAJIeHBKYIO 3JIeKTPOgUHaMO0. BroipaboTanHHIl el daeKTpH-
YeCKHUIl TOK Mepe/aETcA BOJIBTMETPY, IIKAIa KOTOPOI'O IMeeT

313



Jie e, HeWOCPEACTBEHHO YKA3HBaKINKe BeINYMHY CKO-
pocTH BeTpa B NAHHLIT MOMEHT.

Anemorpagsl. AHeMOMeTP, NOKA3AaHHUA KOTOPOTO QUKCH-
pyoTcA caMonucueM, Has3pBaOT aHemorpadom. Iro HauGomee
YAOOHEIT mpubop AaA PermeTpanuMn CKOpocTeil BeTpa; ecan
OH XOpOIIO0 NMPOTAPMPOBAH, TO 3AMACAHHLIE UM BeJTNIUHH
CHOpOCTell, ecTeCTBEHHO, OyAyT 0O0lee TOUHBIMH, yei OIpe-
AesfeMble HAIIa3.

CyuwecrByer ABa THIA DIEKTPOAHEMOMETPOB € CAMOIUC-
namu: 1) ameMOMETp € dJEKTPOAMHAMKOR, y KOTOPOTO ca-
mMomauymuit npubop gelicrsyer
B 3aBUCHMOCTH OT HANpAMeHNd
TOKA, 1 2) KOHTAKTHHIT aHemo-
MeTp M caMOmucern K HeMy, OH-
I TAOIWMIICA OT BIIEKTPOAKKYMY-
P aaropa, B mepeBom caydae 3a-
OUCh TOAY4aeTcH
O4YeHb HAIJIAAHOI
B BUe HeIpepHB-
HOA KpUBOI TUHHM
A BO BTOPOM — B
BUEe MNPAMOH Jau-
HUU ¢ Y6PTOYKAMH.
DU Kouraxrasiii ane-
MOMETp ¢ CaMOIMC-
neM TNOKAa3aH Ha
Pmc. 202, Konraxtusii aBemoverp ¢ camo-  puc. 202. Ha Gyma-

TLHCUEM. re, HajeTolf Ha Ga-

pabaH camomucna,

BUIHA JHHAA ¢ IONEPeYHBIMII YépPTOUYKAMN, HANNCAHIIBIMA
[IEPOM CaMOMMCI{A B MOMEHT KoHTakTOB. Hapmoe paccroanue
MEeEAY MBYMA YEPTOYKAMHA Y BTOTO CAMOTMMCIIA COOTBETCTBYET
oupefenéHHoMy nyTi S, npoitaénromy Berponm. Ecan orpesor
JIHUM B/ MM COOTBETCTBYET ¢ CeKYHJAM, TO, MOACYATAB YH-
CJI0O 7 MIPOMEMRYTHOB Memly Y€PTOYKAMU HA JMHNU B [ MM,
JIeTKO OIpeJelNTh CPeIHIID CKOPOCTH BeTpa 3a ! CeryHj!

Sn
V= - M/Cex.

Boaee Tounoe ompenmesennme ckOpoOCTH BO3AYLIHOTO MOTOKA
MORHO ceiaTh TpyOxoit Iluro. 3ra rpylra yeranasaupaer-
cA OTKPHITHIM KOHHOM {aorepa nporus Berpa. Cropo-
CTHOH HAmop BeTPOBOTO IIOTOKA OKA3EIBAET [IABIEHIC
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Ha BO3IYX, HAXOgAmMuiica B kaHame TpyOru. CxemMa 1pyCxm
IInro mokasana Ha puec. 203. Ona cocTOHT U3 ABYX TPYOOK:
BHYTPeHHeIl — TOHKOIf ¢ OTKPHITHIM MepPejHUM KOHIIOM, B OT-
BepeINe KOTOPOro BO3MYNIHHII MOTOK OKA3LIBAET aBIEHRe, U
BHeLTHOH — TOIcTOlf, obpasyollelt 3aMKIyTOe BO3NYIDHOO
HpPOCTPAHCTBO, COeAUHEHHOe ¢ aTMOCdepoii DOKOBLIMH OTBep-

CTHAMII B [epeaHeil 9
qacTH TpYOKRA. 3agHNii L | B ev

H ORI ! ! 2
KOHell TOHKOI TpyOK I I/

qepe3 Ppe3UHOBLIIT [

IITaHT WIN Hemocpes- : )
CTBeHHO (B 33aBHCHMO- pv:; /l | ’
CTH OT HOHCTPYKHMM P+ — | |

npnfopa) mpucoexn- 2

HgercA K TpyOke

KEIKOCTHOTO  MAaHO-

MeTpa, APyroil KoHely T
KOTOPOI CoeguHAeTCA pv?
¢ BO3TYWIHLIM TIpO- h=-
CTPAaHCTBOM  TOICTOLR i
TpyOrn.  JlasreHne
BO3IYIIHOTO  IOTOKA =

0  TOHKOII TpyOme Pmc. 203. TpyOxa ITuto.
nepemaérea  MITKO-

crn, noMeménroit B U-o6pasnyro TpyOKRy MaHOMerpa, Giaro-
JapA 4eMy YPOBHHU ;RHIKOCTH B dTOI TpyOKe ycTaHABANBAIOT-
¢ HA PasHHIX BhlcOTaX. [ 8TOH Hean o0BIHO NpUMeHAeTCH
nopKpaweHHslit cnupt. IJo pasHOCTH BEICOT MeMIy YpPOBHA-
MH HAJKOCTH ONPeAeIA0T JaBAEHIe BO3TIYUIHOTO IOTOKA 1 ¢
HOMOIBI0 YpaBHeHNA BepHynam HaXOXAT CKOPOCTH BeTpa B
HaHHBIA MOMEHT.

B ceuennu I (puc. 203) nasienue Bo3gyXxa B TOHKOI TpyOKe
pasHo p; u cropocts V| ; B cedenun Il nveeM maBiaeHue p
B cKOpocTh V.

CrnegomarenbHo, A STHX ABYX CeYeHHil ypasHeHue Bep-
HyJIM Hanumiercd TaK:

¢V Vi

P+‘2_:P1+—2‘- ()

rl

SR EMLNDA

Tar rar ckopocTs B Tonkoif TpyOxe pasna mymo (V,=0),
TO MOmeM HaINcaTh:

V2
n=p+5, (6)
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HIn:
PI/".’.

Ph—pP= (B)

Ho ara pasHocTh JABIEHAA BI3BIBAET PABHOCTH IMOJO:ke-
HUA ypOBHelt wuAKocTH B TPYOKe manomerpa. CiegoBaTens-
HO, MOMEM HAMUCATh:

Orcoaa moaydaeM:

rje: §— MaccoBasg INIOTHOCTDH BO3|YXa;
Ji— BECOTA ¢TOA0A HMUAKOCTH B MM;
y— YOeABHBII BeC FRHJKOCTH B MaHOMETPC,
3aBucIMOCTh Me Ly MACCOBOIf IIOTHOCTBIO BO3AYXa 0.
TeMnepaTypoii ¢ 1 apoMeTpHYec KUM AABICHUCM AASTCH YPaR-
HenneM (3) (cm. 1-10 raamy).
3ayeHnB g B ypaBHeHUH (246) ero sHayeHueM I3 paBeH-
¢1Ba (3), MOTYydINM:

l / Y ‘/ 42,3hy (z73+z)

0,0474 —=— 273_*_!

VaenbHelt sec BogH Ys =1, a criupra =0,79. Buipakana
B MMJIUMETPAX BOXAHOI'O c¢TOMOA II mojcraBiadad LHPpOBLIE
3Ha4YeHUsA YHEABHOIO BECA, MMOAVIMM:

AJ8 BOAAHOLO MaHOMeTpa:

v 657/ TEEED,

181 - QT rmpTOBOI‘O'

I —6.5 ‘/o 7uh(> B0

Has nopmadbHbuX yeaosuit f=13 °C; B==760 My pr. croa-
6a. ITogcTaBiB BTY 3HAYCHIA, TIOTY YHNM TPOCTHC BBIP AMKEHIA:
A1 BOIAHOTO MAHOMETpA:

V=4 (247)
A (‘III/IPTOBOI‘O ,\Iawr):\le'rpa:
V=355 (2474)
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Auevmopymoorpag. Ilpubop, sanucbiBalOUUil He TOIBKO
CKOpPOCTH BeTpa, HO M ero HampasleHue, Ha3plBaeTCA aHe-
mopymGorpagon. 3Jamuck sroro npudopa gaéT HArIATHOe
npejcTaBIeHNe O XAPAKTePHBIX OCO0EHHOCTAX H3MEHEeHHs
CHOPOCTH 1 HANPABICHHA BeTpAa.

Odurnit By mpuésioil gactu aHemopymlOorpada moxasas
Ha puc. 204, rne 1 — 4yepBAYHAA Nepefada ¢ KOUTAKTOM A
OTMETOK CNOPOCTH BETPA;
2 — wopo0kKa ¢ DIEKTpU-
9eCKHM YCTPOICTBOM, BOC-
OpUMIMMAKINAM HAlpaBle-
Hud Berpa. OTMETRU 110 BJe-
KTPOIPOBORAM TMEPeRATCA
HAa caMOMUCel, YcTaHABIN-
BaeMbIfi B mosMenleHun
MeTCTAHIIH,

Mnrpomanomerp. Ilpu
MaJaBIX CKOPOCTSX BOJMYLI-
HOIO NOTOKA, 3aMepHAeMbIX
¢ momombio TpyOrn Iluro,
BHICOTA /i B HOPMAJIBHOM
MAaHOMeTpe CIMIIKOM Mama,
4TO 3aTpYAHACT  TOUHBIIT
orcuéT, Boiee uyBeTBITENB-
HplM NpHGOpPOM AaA TPYyOKH
Tluto memAercA MHUKpOMA-
HOMeTp [26].

Ha pue. 205 mana cxema
Haubomee pacmpocTpaHdi- Puc. 204. AnesopymGorpad.
HOLO MHKpOMAHOMETpa ¢
HAKIOHHOI TpyOKOIl. B HOBeiIIUX KOHCTPYRIUAX BO3MOWHO
U3MEHATH HAKJOL TPYORA, 4TO YMHOOHO N1A U3MEeHeHHd 4y B-
CTEUTEIBHOCTH MMKPOMAHOMETPa B 33BUCUMOCTH OT YCI0-
BUIT OmBITA,

B saxpuitsiii cocyn A, coepuHEéHHBIL wranrom B ¢ Tpybioit
[uro, HamnpaoT 06puHo cnupT. IIpn pasHOCTH naBaeHMI —
CHOPOCTHOTO Hamopa co croponbl TpYOkH IluTo u crarive-
CKOTO {aBJICHIIA CO CTOPOHBI OTRPHITOI HaKRIOHHOI TpySru (',
YpOBeHb B TpYOKe 3aliMET HEKOTOPOE MOTOkKeHIe BHllle yPOoR-
Ha B cocyle A ma Bucory k. lI3vepus / ganmy cromba smui-
KOCTH B HAKJIOHHOII TpyOKe IPHU M3BeCTHHIX yIie & Ha-
KIOHA TPYORN W YAEIBHOM Bece Y RKUIKOCTH, IOXYyYHM:

h=1[sinay. (a)
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Haxmor 1py0xm B MHKpOMAHOMETPAX JTOTO THHA Jie-
JAI0T TaK, 4YToOBl SIN a OpPEeJCTAaBIAT IPABNJIBHYIO Apols:
1, 1
-é—’ —4— nrT. O.

~ . 1
IMpayep. Tlpu maraode TpySrm sin a==5; n  nepesere-

HUU MEHHCKA B HAKJIOHHOI TPYOwe HA Beadanuy [ =5 Mm u
yacabHOM Bece cuupTa paBHOM Y=0,8, momyum:

1 4
k:f)-m-OS:O,é MM BOXAHOIO ¢T0J04.
M
B

Pme. 205. Cxema MOKpOMaHOMETpA.

Tar KaK MBI IPUBEJH BLICOTY CIUPTOBOIO ¢TOXGA K BOJH-
HOMY, TO IIOJYYeHHOE 3HAYCHIe £ MORHO MOACTABUTDH B BbI-
pamenne (247); npyu 5TOM HOIYYUM CHOpOCTH:

V=4Y0,4=24.0,63=2,53 m/cex.

CpepnemecaAvHbIe M cpeiHerojloBpie cRopocTn BeTpa. Cpen-
Hell CROPOCTHI BETPA HA3HBAOT CPEIHION ApHPMETHYCCKYIO
BEIMYMHY, COCTABICHAYI0 M3 HECKOAbRUX HAOMONEHHBIX
CROpOcTell 33 panHLI IpoMeyTor Bpesenu. Hampmuep.
B TeyeHHe gaca yepes kaxgnle 10 muiyr OO mpom3BeeHO
6 3ayepoB cKOpOCTeit BeTpa, CIEZOBATENBHO, CPEAHAA CKO-
pPOCTH BETpA 3a HTOT MPOMEKYTOK BpeMeHH OyneT pasHa:

V=Y
cp— 5 *

ITOT MeTOX mOXCYETA CPelHeil cKopocTH Berpa gaér mpH-
OausurenbpHy0 Beamuuny. Boaee TouHo cpemHOl0 crOpOCTH
BETPA MOIKHO MOJYYUThb ¢ IOMOWIbI0 3HEMOMeTpa. LpeXHAA
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CKOPOCTb BETPA MO AHEMOMETPY Omnpejensercd AelieHUeM
91CIa METPOB, MOKA3bBAEMBIX AHEMOMETPOM, HA BpeMA B
CeXyHJaX, B TeYeHHe KOTOpOTo paforanx aHemomerp. Ha-
upuMep, B Havaae HaOmIOOeHHA CTPEIKI CUYETIHKA AHEeMO-
MeTpa yHassipamm 4uciao 425 M; mo merevennu 1 daca peii-
cTBAA aHeMoMerp mokazan uncio 18 784 m. Caepomarenbno,
cpelHAA 9YAcOBafg CKOpPOCTH BETPA B HTOT d9ac Oplaa:
187834 — 432 18382

I4 — I .
Ven wa ="5gu5 = o0 =01 mcer:

Ecan Mb mpocyMMEpYeM cpemHMe YacOBbie CKOPOCTH BET-
pa, Ha0mogaempie B TedeHWe KAa@JOTO 4aca CYTOK, N pasge-
UM Ha 24, TO MOTYYMM CPERHIOI CYTOUHYIO CKOPOCTH BETPA,

a UMEeHHO:
v __):Vrpv vac
cp. cym, — 5% .

AHajornyuo gua ompepeseHs cpegHell FogoBoli cropocTR
BeTpa uUMeeM BHpasKeHue:

2I’L‘}) Mec,
V(): 1'2 .

Ha ocnosanmn samuceit cpeiHIX cyTOYHBIX CKOpOCTEll BeT-
pa, NpOM3BOANMHX METCTAHUMAMN B TeYyeHUC PANA JIeT, ¢O-
CTABTAOTCA TA0AUIB] CPeIleMeCHYHBIX 1 CpefHerOMOBBIX
CKopocTeil Berpa. OTu TAGAMOEl HPEACTABIAIOT OO bUIOKH
NpaKTH4ecKUIl NHTepec He TONBKO IH BETPOTCXHIIKH, HO
H 1A APYTHX OoTpacJeif HapOGHOrO XO03Aii¢TBa.

ITo gannbiM MeTcTaHuuil 3a MHOTOXETHHIT mepuog Halmo-
OeHUIl MOMHO cHeaaTh OOIMe BBIBOJLlL O pacnpenoaeHni
cpegHnx cropocteit Berpa. CyTOYHHIT XOf cKOpOCTeif BeTpa
XApAKTCPUBYCTCHA TEM, YTO MAKCHMMANbIble CKOPOCTH OOHY-
Ho mabmiopaloTca B cepejpiHe faHs, or 11gac. o 15 wac., ¢
MakcumyMmoM B 13 wac. nHA. I'ogoBO#i X0x cpegHeMec AYHBIX
cropocreil etpa masd Gonbmnuersa paitonos CCCP xapaxre-
PU3yeTcA MHHUMY MOM B JIOTHITE MECHHb [ MAKCIMY MOM BECHOIT
A OCEHBIO.

Has Ceveproro Vpama u Cesepnoit Cnbupu, naoGopor,
MaKCUMAJBHEG CKOPOCTH BeTpa IIPUXOTATCA HaA JeTo.

B teuenne cyTom meroM B PaBHUHHBIX MECTHCCTAX CHO-
pPoctn perpa Hanbosdee CINIHHLL AHeM I HauMeHee CHIbLHEL
HOYBI0; B RAFOPHBIX e MECTHOCTAX — HAc0OpoT: HOYHBe
CKOpPOCTH FeTpa CHJbllee MHEBHHIX. 3HMOI0 CKODOCTH BETpa
ONMHAKOBbl HUYBIO U JHEM.
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Hax npasuno, palfoHs, pacnomaomeHnne y nobepesbi Mo-
peii, oriudarca Hanbollee CHIBHBLIMEM BeTpaMu, Kak. Ha-
npuvep, nobepemps Cepepnoro Jlegosuroro u Tuxoro oke-
anos, Yépuoro u Kacnoniickoro mopeif, osép Baiikax, Baa-
Xaml.

Ha xournnenre paifoHAMO €O CPABHUTEILHO GONBIIAMY
CKOPOCTAMI BETpA ABAAITCA HAIM IOJYy3acYLLIUBBIE 00-
JacTn 10ro-socrora esponeiicroit wactu CCCP.

HanmespuiuMy CKOPOCTAMI BeTPA  OTINYAITCI  paiiolsl
Henrpaabuoit qactu Axyrun., Cpasnureabno caabble cko-
pocrnn BeTpa HablIOZAIOTCA TAKIKE B CEBEPO-BOCTOYHHIX paii-
otax esponeiickoit vactu CCCP, rge ckasbBaercd BINAHOe
secublx MaccueoB. Hauloasuine crkopoern Berpa Halmioma-
I0TCH B UEHTPAJIbHBIX paifoHaXx cpejHeasmarcKoii gacrTu
CCCP.

o cpeanerogoBbM CKOPOCTAM BeTpa OOBIYHO IIPUHATO CY-
JNTH O BO3MOMKHOM KOJMYECTBe DHEPTUH BeTpa, HPOTeKAIO-
mell B TOM MM UHOM paifoHe B TeyeHme roga. Hymuo 3ame-
THTH, OJHAKO, YTO CpefHErOJOBHE CKOPOCTH BeTpa, Gymydn
ONNHAKOBHIMU 1A KarUX-1u00 paifoHOB, pPACIIONOMEHHHX
Gosee MM MCHee HA JAJCKOM pPaccTOAHMM APYT OT ApYTa,
MOTYT JaBaTh COBEPIICHHO PABIHYHbE KOIMYeCTBA BHepTHI.
OGbcHAETCA BTO TEM, YTO CPEJHETOXOBHE CKOPOCTY BETPa —
cpegHeapum@MCTHYECKIIe BEIMYMIB! UNCed B MEPBOIl cTEmeHI,
B TO BpeMH KaK BHEPIUA BeTPa — cyMMa KyOOB OTUX duced.
Pan uncen ¢ HeGoabnM Koleb anneM UX BeJUUMH JA10T MeHb-
Y0 cYyMMY KYGOB dTHX Yiicesd, YeM p AR YMCCI ¢ PE3KHM KO-
AefaHMeM MX BETUTHH, HO JAIOIIM B OEPBOfi CTENCHM Ty sKke
CYMMY, UTO It IIepBEIl PAX.

Bingaame ppendarersuii Ha ckropoeTs BerTpa. Yacrb BO3-
AYUIHOTO IIOTOKA Hpu OGTEeKAHUN MPenATCTBHI H3 IPIMOII-
HEI{HOT'0 ABWMKEHNA MePeXOAuT B GecropaaoYHOe, BUXpe-
soe. Bospgymase crpyu, HemocpeneTBeHHO 05 TEKAIOIN e KP A
OpensATCTBHN, CPHIBAIOTCA ¢ HNX M 33KPY4YUBAKTCH B BIIX-
pU, KOTOpble YHOCATCA B HAIPaBJIeHNI BO3AYIIHOrO MOTOKA.
Ha mecte yHCCEHHBIX NMOABIAIOTCA HOBble BUXPH M T, A. ITO
BIIXpeofpa30BaHNe, NpONCXOMA HA TpPaHAX MNpendATCTBUA,
AQIEKO 338 HHUM IIOCTENICHHO 3aTYXaeT M COBEPIIEHHO IIpeKpa-
IgeTCA HA PACCTOAHNM NPUSIMBIITEIBHO NATHANUATHRPAT-
HOH BHCOTH NPENATCTBUA.

HccnenoBaHuaMn B a9popMHaMIueckoll 1pybe ycTaHOB-
JEeHO, YTO CKOPOCTH BO3AYUIHOTO MOTOKA IPY IIPOXOHASHLUI
ero Haj KpHIIeil JoMa 3HAYNTENbHO MOBHIIAETCH, CIAegoBa-
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TeJBHO, AHEMOMCTp, MOMEIEHHBINA BOJUSH KOHBRA KPBHILMA
BIaHUA, €CIN MOCe[Hee CTOUT Ha COBEPUICHHO OTKDHTOM
MecTe, OYHeT JaBaTh AJA JaHHONO paifOHa mpeyBeaudeHHBIE
sHaueHNA cropocTH BeTpa. CROPOCTE BOZNYIIHOTO MHOTOKA
MO3a/(M HPEMATCTBUA YORBACT He TONHKO HR YpPOBHe CaMOro
HpenATCTBAA, HO Jaske HAa HECKOJNBKO OOJbuiell BECOTe.
Monygennsie B KyunmHckoif anpopmmammudeckoii Tpy6e
KAHHBIE O JIBH;KEHHH BOSIYILHOI'O IIOTOK2 OKOJO Mojgefeii OT-
HeNBHHX JOMOB, & TAK/Ke I'PYyNIb MX, IpABeieHH Ha puc. 206.
M3 pucynka BMIHO, 4TO aHeMOMeTp, MOCTaBIeHHHI BOIU3M
3naHnit, He Oy/leT AaBaTh MCTHHHBIX CKODOCTedl BeTpa.

Puc. 206. AopojiMHAMAYECKHH COCKTP BOKPYr MOjesieH J0MOB.

TIoficTHRA0MAS OBEPXHOCTh U pedne) MeCTHOCTH OKAa3hi-
BalOT OYeHb GOJBINOE BJIUAHUE HA CKOPOCTH BeTpa. AneMo-
Pa3BOAKAMU ycTaHoBJaeHo, 4To Ha BHcore 10—20 M B pas-
HUHHOM CTenm CHROpPOCTH BeTpa M3MeHAETCA B 33BUCHMOCTH
or peavepa MectHocTn. CKOpOCTH BETpa Haj BEPIIMHAMU
OTKPHTO PACIOI0sKeHHEX Xpe0T0B ¢ INPaBHIBHBIMA, XOPOLIO
00TeKaeMEIMI CHJIOHAMKM Oe3 PEe3KOr0 naMeHeHud peaneda,
yBesuunBaercd B 1,5—2 pasa. Eciau BossHmeHHoOCTs He
HpexcTaBldsieT NPaBMIBHOIO CKIOHA WIH pellbed) HCKaKEH
o0psIBOM, OBparoM u T. H., TO CKOPOCTH BeTpa OGBIYHO
MAJIH,

Bo3shiennocT#t ¢ KpyTHMH, O0PBIBACTHIMU, KaMEHUCTHIMU
CRIIOHAMI O0YCJIOBINBAIOT BechMa HU3KHE CKOPOCTH BETPA;
3mech pellapiliee BIMAHAE OPHHANISKUT BOCXORAMINM 1 HUC-
XONANMM IIOTOKAaM.

Peaved mecTHOCTH ¢03Ja6T TaK HA3hIBAacMble MeCTHBIE
BeTpHl. Ecim BO3AYMHHI MNOTOK BCTPEYAeT  OTAEIBHO
CTOANIYI0 BEPIIMHY, TO OH IPU HEKOTOPHIX YCJIOBUAX
Momer OGOfTu e€, HampasAAACh MO JoOdMHe, a He
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Hay eé rpeGHem. B cayuae pBussenuA BeTpa MemAY ABYMA
BO3BHILIEHHOCTAMUE €I'0 CHOpPOCTH 3HAUNTENBHO BO3PACTaer.
B pommme memTy BO3BHIIEHHOCTAMH 00pasyeTcsA poj Kopu-
Zopa, B KOTOpLL} ¢ CUIOH yeTpeMIfAeTcs BO3XYUIHHIA MOTOR,
Taxnm o6pa3oM, CO3NAOTCA MECTHEHE BETpH, JOCTUTAlOU(e
nHOrNa GOMBIIONH CHJIE IPU CPABHATENLHO MAJHX CKOPOCTAX
BETPa B COCETHUX OTKPHITHX YyvacTKax. (KOpPOCTH BeTpa
TaKKe MOBHIIAETCA NpH OOTEHAaHNH XOJMOB, MMEIIMUX 60-
Jee WJIH MeHee NpaBWIbHOe OdepTaHWe IOBEpXHOCTH,

AHemopasseixu. DBoasmmuceTBO MeTcTaluuit npomsBojAl
3amucl CKOpOCTeil BeTpa mo ImokasanmaMm Quorepa Buabgs
1 TOJBKO TpM pasa B JeHb: B 7, 13 u 21 wac mo MecTHOMY
BpeMeHH; TOYHOCTH DTHUX FAHHEIX HEFOCTATOYHA JJIA Cepbes-
HHIX TeXHH4YecKuX pacyéToB. [[oaToMy B TeX cayuasax, Korga
TpedyTca Gosee MOMHble CBeJeHHA O BETPOBHX pecypcax
KaKOoro-Inéo paifoHa, MOCHJIAIOT TYRa dKCIETANII0 TJIA aHe-
MoMeTpuYecKUX passegok. [Ipm stux passegkax msywaior
CTPYKTYPY BeTpa OJHOBpeMEHHHIMU HAOIIOXEHHAME CKOPO-
CTA U HANpaBJIeHUA BETPA HA HeCKOJNBKAX IIYHKTaX BHOpaH-
HOrO paiioHa.

AHeMOMeTpUYECKUME Pa3BeKaMi yeTaHABIUBATCA: ] )cTe-
HeHb OTHOPOIHOCTH BO3IYIIHOTO IOTOKA, 2) BINAHHE pelbe-
$a u pasnHX npenATCTBUIl TAHHOrO paioHA Ha CKOPOCTH N
HanpaBleHUe BeTpa, 3) 3aBACHMOCTH CKOPOCTH ¥ Hampasie-
HUA BeTpa OT BHICOTHI HAJ MYHKTAMH pasiddHofl KoHQUry-
panuu. Kpome rToro, mapanieibHile HaOXIONeHUA B pasiliry-
HEIX TOYK&X NAHHOrO paffoHa m Ha cocejpHeil MeTeopoJIoril-
YecKOIl CTAUNUEA IO3BOJAIT HAXOXUTHh IEpeBOAHLIE KOIPU-
OUeHTH  AJIA NPUGTUBUTENBHOTO ONpeleIeHUsa  CpPETHEero
BETPOBOIO pesitiiMa Ha KaZOM 13 NYHKTOR Pa3dBefKH UCXOAA
N3 TAKUX K€ CPENH4X TAHHBIX O CHOPOCTAX XPYIUX MeT-
cTaHnui.

JlaHHble aHeMOMEeTPMYECKAX Pas3BeJOK CIY/KAT OCHOBA-
HEeM K BRIOOpY MecTa NI MOCTPOHKI BeTPOCHIOBHX YCTaHO-
BOK, a TaK/Ke APYTUX COOpY#ReHMii, caymba KOTOpeX B 1O
MJId UHOI CTelleHN CBA3aHA ¢ BeTPOBEIM pEMHSMMOM JaHHOII
MECTHOCTH, K&K, HalpUMep: MeTeOpOJOrWYecKle CTAHUML.
appoNpOMHE, 03kl qUpHaldzeil, HOBEe Fopoja w T. II.

NntepecHrle cBegeHUA NmOXyYeHbl, HANpUMEp, aHEMOMET-
podeckolf passenroil B ropunx pationax Hprima., HaGmone-
HAOA IPOM3BONWINCE C IMOMOUIBI0 aHeMOMeTpa ¢ MoJyla-
pHUAME, YKPEIIEHHBIMU Ha IlecTaX giuHol B 4 M. IIpoxomxn-
TEJIBHOCTH OTCYETOB MO aHeMomerpaM Oma 30 m 60 MunyT.
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B reuenne 45 pueit 6r10 nponssegeno 1 400 ornenbunx HAG~
JIONeHAll; NpH JTOM BHABIEHO clexykoiee,

CropocTh BeTpa 10 JOJIUHAM, CPRBHUTETBHO ¢ OOIMUM 1O~
TOKOM, 3HRYMTeJbHO magaer. Tam, rge ROIUHA TepAeT CBOH
KpyThie CKJIOHEI, 3aTyXamluee BIUAHUE HCUe3aeT, U BETPHL
AOCTUIAIOT IOYTH HOpPMAIbHLIX CKOpocTeif. B momune pern
IOTOK BeTPA, HalNlpaBJIeHHHI MOMepér JOIMHEI, TEPACT CKO-
pocts or 50 o 609,

B HaropHoit nepeceYéHHOIl MECTHOCTH BHICOKME CHOPOCTH
BeTpa Habmioganuch Ha Haubolee oOTeKaeMbIX BETPOBEIM
NOTOKOM BepUIMHAX, HMEIOLIAX INpPaBUIBHHE OYePTAHNA,
BEPINUHE ¢ (ONBIINMUA KaMeHUCTLIMH OOpHIBAMH CKIOHOB
0caalJAI0T BETpH.

Pailtodpr BEICOKNX miIaro 00Jafal0T HAUOGOJBIIAMHE CHOPO-
CTAMM BETpR; NPH DTOM yBeIMYEHHEe CKOPOCTU NPOTUB HOP-
ManbHOro nmotora gocruraer 1009%. IIyHKTs: HA BOBBLILEH-
HOCTAX ¢ OGJecéHHHIMU CKJIOHAMH HMEIOT TIOHUKEHHEHO
CKROPOCTU BeTpa, HeCMOTpA HA Dolee BHICOKOE IOJOMEHRe uX
[0 OTHOIIEHMI0 K LEHTPAaJBHBIM ILIATO,

Ilopropaemocts BeTpa. IloBTOopAeMOCTBIO BeTpa HaBsHI-
BRIOT CYMMY 94COB, B Teuelllle KOTOPEIX B KarOM-nubo ompe-
ReJAEHHOM NYHKTE B Pa3sHOC BpeMA XY BeTep ¢ OpMHAKOBOI
CROPOCTBIO.

IoBTOpAEMOCTD ABIAETCA OCHOBHOI BeMIHYMHOIM, X8paKTe-
pu3yoIneil Betep ¢ dHepreTWdecKoil cTopons. Beugy Hemo-
CTOSHCTBA BeTpa, WU3yUeHUe €ro MOBTOPAEMOCTU IIpPEACTAE-
JseT BechMa TPYAHYIO 3agayy. OTHUM BONPOCOM HayKa 3aHO-
MaeTcs O9eHb HaBHO. Ha ocHOBaHNE piuTenbHEIX HCCIERO-
BaHUIl PsAg YYEHHX [JaJad MaTeMaTH4yecKNe 3aBHCHMOCTH,
KOTODHE IO3BOJAIT ¢ TOH MIM KHOII TOYHOCTBIO HAXOLUTh
TEOPEeTHYECKYIO BeJINYNHY NMOBTOPAEMOCTH BeTpR B JAHHOM
paifore. Ewe B 1889 r. npod. CpesHeBckuii BriBen Mare-
MaTHYeCKYI0 3aBUCHMOCTB, KOTOpasa xaéT mad JenuHrpaga
OTHOCHTEJBHO OJHM3KOE COBMAgeHUE TEOPeTHYecKoil MmoBTO-
praeMOCTH Berpa ¢ (arTuyecKoii.

M. M. Tlomopues Bmepsrie yCTaHOBIM 38BUCHMOCTH, KO-
Topas gaéT MOBTOPAEMOCTH BeTpOB, OJN3KINe K JelicTBUTENDb-
HEIM, B paiiOHaX cO CpeIHerojOBHMHI CKOPOCTAMM, He IpeBhi-
maomumMu 5 wm/cex. OB npumeéa K 3aKIOYEHHI0 O IOKAa3a-
TeJBHOM X&paKTepe 3TOif 3aBUCUMOCTH, NpHBOfAlelica K
By HOpMauabHOI KpuBoi BeposaTHOcTH ['aycca:

. dt . __B - 0y
___dV__A.g v Vo),
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rae napamerpst A u B MOEHO ompenedauts aHGO Crmocojoy
HAHMEHBIINX HKBAJpPAaTOB 1O (aKTWAUeCKUM HAOIIOJEeHRAN
maA nenux 3uavenuit Vo, auGo mo teopermdeckoit 3aBucm-
MOCTH, BHTeKaoHelt m3 npegmnoioxkenusa IlomopueBa o
NPUMEHMMOCTH K JaHHOMY cIy4alo 3akoHa ['aycca.

VB Vin—1 . B n—1

VR Ve VIT e S0 v

V — cropoctu Berpa;

V,— cpegHas CKOpPOCTh BeTpa 3a paccMaTpMBaeMlil
nepuon BPeMeHI;

n — 4UCIO CIaraeMblX.
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CKOpOGTL BETPa B “/ceh.

Pme. 207. KpuBwe nosropsaemocTH BeTpoB 1o M. [TomopueBy.

Iipusrie mosropaemoctu BeTpoB mo Ilomopnesy mpusene-
#bl Ha puc, 207, a B Tabaune 16 qaHa MOBTOpAEMOCTH B 4a-
cax [27].

Bomnee nosgume teopetudeckue NaHHBIE O IOBTOPAEMOCTH
BeTpa npegioensl [ymaenom,

324



g—“l(a 4acax)
1000
1500
1400
13090
120 N
1100
1000}
900
8
700 3
soofiitt t P
500} ) =
400)
300} >
200 s
100 R

3 < ] I S Ly ey

—4

==

~to—t-4—-

<
n
E
o

\
<
3

¢

S
V=1

,
T
)'
yals 4

0w/

£ ik ) B e = T gy

24 6 8 1012 l;\l({~182-02224'2628303‘234 36 38 40 V

Pac. 208. Kpueeie MmoBTOPAEMOCTH Berpon no [lyaseny.
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CKopoCTp BETP6 B "/cex.

Pre. 209. CpapueuEe KpHphIX MOoBTOPAeMoCTH no ITomopuesy m I'ya-
Jledy ¢ JeHCTBUTE]bEHIMM DOBTOPASMOCTAME B TIpHpOje:
1 — nosTopaemocts no Momopuesy; 2 — N0 I'yadeHy; 3 — no 3anncAM.

Kpuspie mosropsemoctu Berpos no I'yureny B o6paborke
C. JI. Posentyn npusegenn Ha puc. 208; B radanue 17 naér-
CH MOBTOPAEMOCTH COOTBETCTBEHHO BTHM KpUBHIM B 4acax.

Jaa cpasHenus TeOpeTHYECKHX IOBTOpAEMOCTell ¢ IOBTO-
PAEMOCTAMU BeTpoB, HAOMIOMaeMBIMU B IpUpoRe, Ha puc. 209
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n 210 galoTca kpusre moBTOp£eMicTu 10 I'yareny, Ilomop-
0eBy M 1o (aKTHYECKUM [JAHHELIM.

PaccmoTpenne 5TnX KpUBHIX NPUBOMAT K BaKINYEHNIO,
9TO JIIA OupefieJeHHA MOBTOPAeMOCTH Pa3IUIHEX CKOpOCTeil
BETPa BIIOJHE BO3MOMKHO MOXB30BATHCA KPUBHIMU M Tabuan-
namu I'yaxena u M. M. Homopuesa. Kpupsrivu I'ymrena nag-
JIERUT MO b30BATHCA IIPY ONpefeleHUH OBTOPAEMOCTH CHO~
pocTeil BeTpa AJA paiOHOB CO CPENHMMH CKOPOCTAMH OT
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CKODOCTL BETPA 8 Mook

Pac. 210. CpaBHenne KPEBBX NOBTOPAeMOCTH Mo ['yaireny
g [MoMopueny ¢ HeldcTBUTEILHRMH HOBTOPASMOCTAMU A
MockrBm:
{ — MOBTOPAEMOCTh B0 IToMOpNEBY; 2 — 1o I'yiuieHy; 3 — {10 3ARHCAM,

6 M/cex. u BHIe, kpuskle e [Tomopuesa pagyr Gonee TouHmIE
3HaYEHNA IMOBTOPAEMOCTH JAA PAlOHOB CO CPEHUMH CKOpPO-
CTAMH BeTpA MeHtIe 6 M/CeK,

Hsmenenne ckopocTH BeTpa ¢ BBICOTOH. Paznuunsie mpe-
NATCTBUA HA 3eMHON MOBEpXHOCTH CHJIBHO BIMAIOT HA CKO-
pPOCTH U HampaBleHHe BO3XYIIHHX TeUeHMI. DTO BIUAHUE IO
Mepe yBeINYeHNA BLICOTH Haj 36MHOM [IOBEPXHOCTBIO YMEHb-
MaeTcA ¥ HA HEKOTOPOI BHICOTE OHO IOYTH NpONAagaer.

Ha puc. 211 npneenenn Ipaduxn I3MeHeHUA CKOPOCTH
BeTpa, 3amucaHHbe CHEIUANIBHHIM NpPUGOpPOM, YCTaHOBJIEH-
HHM Ha BO3YUIHOM 3Mee, B AdpoJOrudecKoi obcepBaToput
B CCCP. KpuBas a moka3sBaeT W3MeHCHMe CKOPOCTH BETpA
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TaGamua 16
MoBropaeMocts Berpa mo M. M. IloMopmeny

CpegHeTuIOBHE CHOPOCTH BeTPa (B M'CEK.)

CKOPOCTIL
BeTPa

(B M/CEK.) 2 3 4 6 7 8 10

Yacw n osMmopAaesMociu gem pa

2230 876 500 307| 175 87| 52| 44| 18 0
3600202011030 630 376| 228 149| 88| 62] 18

2590170011070} 684 420| 262 187| 140| 70
2020 (1990 (14451 003| 700! 462| 334( 228} 180
17101 610]1 310 963) 700| 492] 350] 280

1050 (1 44511 445 (1 2101 930| 685| 500| 394
5251070 (1 310 |1 3201 4100{ 876 700( 520

1931 6401 050 1228 (118011 030 | 840 684
62| 315! 70011 00011 120|1100| 960| 788
152 376 700 963(1 0331 000 876

OIS WL = O
Do
R =T
N i RN

873

330

51
10 . — | = 521 183] 438) 720| 886] 960| 896
1 . — | — 26| 70| 262| 500[ 700| 850| 876
12 . — | — | - 521 13t 312| 516 700| 796
13 . — ] — | = 26| 52| 170| 350} 520} 688
14 . — = = — 26| 70| 220| 368| 520
15 . e R - = - 361 115 250| 420
16 . - = =] =] - 18| 61] 157| 290
17 . - =] = =1 - 16| 261 87| 193
18 . — - =1 = =1 — 171 52| 131
19 . - == === — 18] 79
20 - -1 =] —{ = =1 61

.33 KOpDOTHMe IIPOMEKYTKH BpeMeHH Ha BeicoTe 250 M, a
KpuBasg 6 — CKOPOCTH BETPR 3a DTH Ke [P OMEKYTKU BpeMeHH
BOIn3M mcBepxHOCTH 3eMan. V3 aTux rpaduMkoB BUIHO, 4TO
TeveHIe BO3AYLUIHHX IOTOKOB B BEPXHHUX CJOAX aTMocepsnr
NpONCXOAUT ¢ MEHBIINMM INYJBCAUUAME, 9eM BHU3Y , BOIU3N
semHOIi moBepxHocTn. Habmwomenus wusMeneHuit ckopoerm
BeTpa ¢ BRICOTOIf HAN P&3ANYHBIME BHEAMH MOJACTAJIAIOMUX
nopepxHocTeil IMOKa3BIBAIOT, UTo Haulodpllee CHUMEHHE
CKopoCTU BeTpa GJIM3 MOBEPXHOCTH B3EMIM BHI3BIBAETCA TIO-
Poxckoil 3acTpolfikoif, XoTA OBl I Ha paBHAHE. Korma e
MOACTHIAIONICH [TOBEPXHOCTHIO ABJIAETCA OTKRPHTAA PAaBHUHA,
3aMedaeTcA CHUM(EHUE CKOPOCTH BeTpa BOJA3W INOBEPXHO-
¢ty 3emad. MeHpmmit rpagueHT CHWIKEHUA CKOPOCTH BeTpa
HafmopaeTcd HAJg BHIOYKIONK IOBEPXHOCTHI0 ¢ ILIABHEIM
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Tabaama 17

TloTopnocts Berpa no UyiddeHy

CpelHervgoBhle CHOPOCT:I BeTPa (B M'Celi.)

Curopocrd

BETPA4 |

(B M cer ) 4 R S R A T T B T AT
lI(I col n nemop/( euormu eent P(Z

Mo 1, 365 245 172 [0 | 103 ] 83 | 65
1. 1 200 830 630 | 475 | 400 | 300 | 250
2. 1540 | 1200 93) | 750 | 620 | 520 | 450
3. 1450 | 1250 | 1040 | 870 [ 736 | 620 | 550
4. 1220 1150 1020 | 900 | 775 | 680 | 605
5. a30 950 930 | 860 | 770 | 700 | 630
6. 660 780 810 | 780 | 740 | 670 | 620
7. 470 630 680 | 700 | 675 | 650 | 00
8. 330 480 630 | 600 | 620 | 600 | 570
9. 220 350 450 | 520 | 530 | 530 | 540
10 . 150 260 360 | 480 | 475 | 490 | 490
11 . 90 200 280 350 | 410 | 440 | 450
12 50 140 220 | 280 | 345 | 380 | 400
13 36 100 170 | 230 | 290 | 330 | 360
14, . .1 20 60 140 | 190 | 240 | 280 | 320
.. .| A1 49 100 | 150 | 200 | 240 | 280
6. . .. 10 30 70 | 125 | 170 | 200 | 940
17. - 22 60 | 100 | 140 | 175 | 210
18, . . -- 13 40 75 | 120 | 150 | 180
19 . .1 — 10 30 58 1 99 | 130 | 150
20, .| - — 20 36 | 75 { 110 | 130
20, L - — 18 27| 60 | 85 | 110
2. .., - — 15 221 50 | 75 | 100
23. . .1 - — 10 174 35 60 | 80
2. .4 - — 5 151 25| 50| 70
P - - | - 101 22| 40| 60
26, . . — l - = 6 18 35 | 50
P e T 40 13| 30| 40
28 . e — i — — 12 1 22| 32
29, . .0 - | - - — | 1w ]| 18] 28
30. o= - - - = 12 | 22
S A BN B 10 | 17
32, . .1 - - — = 9| 15
3...] — N U 7] 14
. . . — — 1 - _— = 6 | 10
35. .., - . - — 31 6
... - R — = - 5
37. . .1 — — — = =1 = 4
8., .1 — — — = = 3
39. .. — — — — ] = 2
40 . . . 1 — } - — = - 2

328




ogepTaHdeM penbeda; 3mech HalIIONAETCA gaHe HEKOTOpOE
IOBBILEHHe CKopocTd Berpa Gans moeepxuoctu. Hampumep,
y Hosopoccnitcrp na MapxorckoM mnepesane Habawopaerca
yBelnYenHe CKOPOCTH Berpa BOJIM3M IIOBEPXHOCTH 3€MIL
mo 1!/, pasa mpotus ofmero IOTOKa, MPOTEKAalOUero Haj
nosepxuoctbio semau. Ha pue. 212 naorca wpushe,

M/cex,
— =TT~ r YT r— AT T e tm T r—p —~~—~——12
Rl S SR Epeeuyy (U o SIpY SRS L g PR ,’:-4— ’—---11
—ed ey Lot - 0

Puc. 211. XapaxkTepHeTHKI BeTpa: a — Ha BecoTe 250 M;
6 — Ha NOBEPXHOCTH 3€MJIH.

no nabmopennaM Aspomoruueckoii obcepsatopun 8 CCCP,
3HaYeHMIT CHOpDOCTH BeTpa 3MMOIl M JEeTOM, OTKyJZa Buj-~
HO, uro B cnoax Bume 1000 M HabmopaeTea caaGoe
H3MelleHNe CKOPOCTH BETpa € BBICOTOH, IMpH STOM HA BHI-
cote Gomee D00 M CKOpocTh BeTpa pgasme yMeHBIIaeTea ¢
YBeandeHNeM BBEICOTHI. JTO ABJIeHHe, MOBHEUMOMY, CIexyeT
IOCTAaBUTH B CBA3H C T€M O0CTOATEIBCTBOM, YTO B THXUE [THIH,
IpA JOCTATOYHO MHTEHCHBHOM HarpeBaHUN COJHIEM 3eMHOI
IIOBepXHOCTH, ¥ 3eMIA CO3XATCA BO3IYUIHLIE TeUCHUA MecT-
HOTO xapaxTepa, 0O Tumy OpM30B, yBeIUYHBAWILUe &
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JHeBHEIE YacH OOIee NBU;KeHHe Bo3xyxa. Ilpw caaldHX Cko-
pocTax obuleil NUPKYIANNUN, €CTeCTBEHHO, TAKUE MeCTHEe
BETPEl MOTYT 3aMeTHO YCHINTH BeTep BOIW3M, 3eMHOI mOBepx-
woctn. Ilpu yemmennn _BeTpa obmeit UUpRYIANMH  BIUAHUE
MEeCTHOr'0 BeTpa 3aTYMEBLIBAETCA M HA NEPBHUI ILIaH BHICTY-

H gm.
2,00
1,75
1,50}
1,25
1,00}
0,80+
0,604
0,50:
0,30+
0,10t el 44: n
0 1 2 3 4 [ 89l0|l]2l3l4l)
ek
H g, 6
2.00F
L, 75
1,50k
1,25)
1,00f
0‘801
0,60
0150_
0130:
0‘1041 il 1 I B
n 1 2 3 4 5 6 8910“1"13141
M/\e_‘;;

Prc. 212, XapaxkTepHCTHKA H3MeHEHHA CHOPOCTH
BeTpa OO BHICOTEe; @ — 3HMOK B 1 4ac; 6 — JeToMm
B 13 4acos.

naT ABNeHHsa odmero nopagka [23]. B 6omxee nusknx croax,
ot 3emHOft mosepxHocT! u 10 500 M, HaGmopaerca pesxoe
MOBBIIIeHNe CKOPOCTH BeTpa IO Mepe YXAJeHHA OT 3eMIH.
CpaBHeHHe XOja CKOpOCTeil B 3MMHeE W JeTHee BpEMA IOKa-
3BIBAET, YTO N3MEHEHAE CHKOPOCTUM BETPa ¢ BHICOTOM IETOM

330



3HAYNTEJIbHO MEHBIIEe, YeM 3HMON, 4To O0BACHAeTCA MeHb-
MMM 3HAYeHHAMU BePTHKAIBHOTO TeMIEpPAaTypHOro rpajad-
€HTa B 3UMHee BpeMA CPaBHUTeJbHO ¢ JEeTHHM.

Ha ocHoBaHMm JagHHIX HaOdIONEeHUs CKOpPOCTeil BeTpa Io
BHCOTe HeKOTOPHIMA MCCJIeOBAaTeJIAMHA BhIBeleHn 0000Iain-
mue POPMYIIbl 1A OnpefeldeHnda CKOPOCTU BETpa MO BHICOTE.

N3 Hux HanGomee mpocTasd 3aBHCHMOCTH IJIA BBICOTH OT
5 M § BHIIEe HMeerT CJefyiomee BhIpamelne:

{

h\g
V=V,(%), (248)
rge: V, o hy — COOTBETCTBEHHO CKOpPOCTH M BLICOTA, 3a-
MepeHHble BOIN3M 3eMIIH;
V — cropocts, onpependemMas JIA BBICOTHL A.
HemocrarroM sToil $opMyaB! ABIAETCA TO, 9TO OHa He
y4YuTHBaeT BIANSHHA INONCTHJIAIOMENl IOBEPXHOCTH Ha CKO-
pocTh BETpa, a Tarke TypOyMeHTHOCTH HOTOKa BOAM3M mo-
pepxHoctn semum, J. JI. Jlaitxtman yuén samsAnue sTmx
$aKTOpPOB MW, JONyCKAsd, 4TO Ha HEKOTOPOil BEcOTe A, cKHO-
pocts Berpa V=0, noayumr caexyiomyno ¢opMmyry:
"
ln h,

V: V1 iy B?
h

J

rae V — nmcromas ckopoerh BeTpa Ha BEicoTe h; |/ — n3Bect-
HasAg CHODOCTH BeTpa Ha Buicore hy; A, — BHICOTA, HA KOTO-
poit ckopocth Berpa pasHa 0. OGmuHO A, paccMarpuBaercs
KaK Mepa IIEPOXOBATOCTH NOACTHIAMUIeil IOBEPXHOCTH; €8
peJnuAHa paBHa 6,7 ¢M IpM CBeKIOBAYHOM Hode; 3,2 cM
upm mole ¢ Huskoil Tpasoit m 0,5 cv, ecam mopcrmIanmyIo
OOBEPXHOCTH IpeJICTaBIAeT CHEKHBII ITOKPOB.

CpaBHeHme 5TOT0 YPaBHEHHMA ¢ Pe3yIbTaTaMIl HOHOCpe.-
CTBEHHBIX Ha0MI0deHall, BKAIOYAIOMUX TPN3CMHEIN cxoif BO3-
Ayxa, HaYmHAfA OT HECKOJIBKMX CAHTAMETPOB, MOATBEPANJIO
OpMMEHHMOCTh YPABHEHHA JJIA pacuéTa M3MEHeHHf CKOPOCTH
Berpa ¢ BHICOTOIl mpH afgmabaTmueckoM rpaguente (JIaitxT-
maH, [popnrs Berpa m o6MEH B IpH3CMHOM CJO€ aTMO-
chepnl. Mseecrna Awxagemwn Hayxk CCCP, 1. VIII,
Ne 1, 1944).

WNavenenne cxopoctd Berpa B caoe oT 1 g0 5 M napg
IMOBEPXHOCTHIO 3eMan 1o Habmonennam Prxagena 3a 1917 r,,
OpuBeqSHHEM B cOopHuke «EcTecTBeHHHE IpPOM3BOJUTETh~
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e cuast Poceum», tom 1, dacrs 1, xapakrepusyerca cae-
AYOMNME CPeRHHMU BeAudnuaMu (8 M/cek.):

BricoTa (B M}
MoacTIaUNA TO0BEePXHOCTE ————— —

R \ 5
CHe;RuBIH MOKPOB . . .+ . . . . 4,31 l 251 5,48 | 5,50 ’
CuemuEll MOKPOB CcOmd ! 1
(ampeap-Mait) . . . . . . . . 4,65 5,50 5,80 ! 5,95 6,00
Cpejniee suaveule CKOPOCTH 34 ‘ [ |
RECh HPOMEKYTOR BpeMe- | ' ]
i ¢ 8/I1 mo 24/V 1917 r. 4,88 5,85 6,23 | 6,40 | 9.6

Berpnl Humiumx cioés caenylor peabedy MectHOcTH. Berpe-
Yajomtecsd NPH STOM HEPOBHOCTH BBI3HIBAIOT BHXpHM, Hebia-
ronpuATHbe AA padoTe BeTpoasmrareineit. Heycroitausocrs
BETPa KaK IO CKOPOCTM, TAK M IO HAIIPABIEHHMIO HPOCTHPACTCA
B BHICOTY OnoxMO 80 M Hap 3eMauéii.

§ 47. DHEPTUS BETPA

CoraacHo ypasseuunio (62), § 14, sHepTnA Berpa NM3MeHseT-
¢ NMPONOPIMOHANBHO KyOy ero CKOpOCTH:

my?: _ FoV?
20T 2T

[IpaxTideckMil UHTEpEC MPENCTABIACT BOLPOC, KAKOE KO-
NNYEeCTHO OHeprum BeTpa BooGIie BOBMOKHO HCIIONB3OBATDH
COBpeMEeHHBIMHA TeXHMIeCKAMU cpecTBaMu. McaepnsiBaomero
oTBeTa HA OTOT BONPOC COBPeMEeHHAsA BeTPOTEXHHUKA eI
e gata. HemocTosHeTBO cHOpOCTH BeTpa mO BpeMEHH M Bhi-
€OTe, OTCYTCTBH® ONIBITA DKCIJIOATAILMM TPYIO BETpOyCTa-
HOBOK, & TAK/Ke OTHeTbHLIX MOUIHEIX BeTpOABHTATeIEH ¢ BhiIe
200 4. c. He MO3BONAT ONpPefedNTh BedNYUHY OHEPTHUH
BUTPA, BO3MOKHYI0 K NPAKTMIECKOMY MCIIOIB30BAHMAIO.

Ilpuseném, ogHako, TeopeTHYecKe cOO0ParKEeHHAS 110 ITOMY
BOUDOCY.

Pacmpenesisifi serpogBaTaresu Ha I1OBePXHOCTU CYIOH B
DIAXMATHOM [MOpAAKe HA pPACCTOAHMHA NATHATNATAKPATHOI
BeJINYNHEl juamerpa Berporoixeca, H. B. Hpacoscknit na-
XOTMAT, 94T0 ¢ 1 KB. KM 3eMHOIl TOBEPXHOCTH MO;KHO HOTYYHTH
clenyiomee KOJAYECTBO BeTPOBOi sHeprmm {cu. rtaba. 18).

Ilpn arom cyMmapHas ycraHoBieHHas MouHocTb no CCCP
mosxeT cocraBath 10 701 Man. kBT coO cpepHeit ropoBOH OTAA-
veit sneprmm B 18 281 mapa. xeru [18].
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Tabuxnwua 18

CpeHeromoBLIe
CKODOCTIl BeTpa 3 4 5 [ 7 8
(B M.CeR.)

0

10

Vetragopaciryas
MOILHOCTE B KBT
TeHepAaToOpOB,
paborapompx or
BeTpoaBAraTe-
meir Ha 1 KB. KM | 2971 435) 618 790 11100 | 1480 | 1880|2400

l'omoBas supaGor-
K& B THcAYax
KBTY, HOJIyuae-
Masgc 1 KB. KM 445680114060 {1550 {2220 {3040 | 3950 | 5120

Hpuoam:xénnslii TeopeTHYeCKHIl MOACTET 9HEPTHH BeTpa.
HpﬂnepH{HBchb IIaXMaTHOT'O pacupejaeseHnsa BETPAKOB Ha
NOBEpXHOCTN 3€MJIH, MIOCYNTAeM KOTHYCCTBO 2HEPI'MN BeTpa
Ha 1 B, kM. Hoomans HOBEPXHOCTH IOJ OJMH BETPAK JMOJIH-

Ha OnTh paBHa: F=0,785 12, @)

A=15 D — puaMerp KpyTa IUTOMAXH MOX OAMUH BeT-
pAK;
D — gnameTp BeTpoKOIeca.

HanGoxee nIOTHO pAacHOMOKATCA BETPAKK, €GN IIpH-
HATH OJOMIaNh HON Kaselii BETPAK B BANE HPaBHIBHOTO
mecTuyroabHuka. [Inomaas TaKOTO MecTAYTOIbBHAKA OyneT
paBHa:

Fu=0,87 J*==0.87(15D)* =196 D*. (6)

Pasgeaus 1 kB, kM Ha 196 D?, noayuuM KOmM4ecTBO Ber-
poaBuraTeneif, KOTOpre BO3MOKHO pasMecTmTbHa 1 kB. KM,
a AMEHHO:

10002 5109

bl 2
96D T D2 (249)
MoIHOCTh Kamg0ro BeTPOABHTATENA paBHa [§ 22, ypasHe-
Hue (137)): )
N=0,000654 D?*V3; a. c.
5100
VMHOMAA 970 BHpaKeHHe HA —p;- ; MONYIHM YCTaHOB-

JneHHYI0 MomuocTh Ha 1 KB. HM:

P yon =0,000654D°V 55200 =3 345 m, ¢, (250)
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501858
Nyow, ==2,46 V33 k1. (250a)

pu §=0,30 noay4um npocroe BEpaskeHHe YCTAHOBICH-
HOIl MONIHOCTH:

Nyn=V3.,. @ c., (251)
rae Vyem=CKOpOCTb BeTpa, OpM KOTOPOl CYMTAIOT YCTAHOB-
JeHHYI0 WIN HOMHHAJIBIYI0 MOLIHOCTE BETpOJBATATENd (CM.
raasy 1X).

Hasa onpenmeneHuAa Trogosoli BupalOoTKU BeTPOJBHTATEN
HeOOXO/[MMO 3HATh er'0 XapaKTepUCTHKY M NOBTOPAEMOCTD
BeTpa B paiioHe BeTpOYCTAHOBKH.

ITo xapaxrepHCTHEKE BO3MOKHO OIpeNeJIATh KOIPUIMeHT
HCOOTB30BAHUA BeTPOBON BHEPTHHM IIPHM PA3HEIX CKOPOCTAX
Berpa. ITo KpUBOit MOBTOPAEGMOCTI MOHIHO OIpENETUTH TACTO
9acoB palOTH BETPOABHTATENs B TeYeHNe IOJa IPH KamAOIl
CKOPOCTH BeETpA.

Umesn oTn manHble, MOXCYET TOMOBOM BHPAGOTKA MOMHO
HPOM3BECTH ¢ NOMOILUBIO YPaBHeHHA:

SN = 0,000654D23V 33z, (252)

rae: D — amaMeTp BeTpOKOIecCa;

7 — MeXaHM4YCCKMH KOIPHUNUeHT NOJe3HOTO JeHCTBHA
BeTpPOJBUTATeNIA,

V — cKOpoOCTH BeTpa, P KOTOPSHIX BETPOXBUTATEd b MO-
#eT paborars;

& — KOIPUNMEHT MCIONB30BAHHA SHEepIHMU BeTpa;

!, — 9HCIO0 YaCOB NOBTOPAEMOCTH KAaMKA0H CKOPOCTH
BeTpa.

Koafnumenr & npu paGore ¢ ueHTpOGesHLIME HacocaMmn.
TeHeparopaMu, KepHOBAMH M HEKOTOPHIMII CeIbCKOXO3AIl-
CTBEHHBIMI MANIHHAMH MOMKHO HOPAHMMATH NOCTOSHHEIM, &
npn paboTe ¢ MOPIIHEBHIMH HACOCAMHU IEpeMeHHBIM.

Hpu mogcudre urcxa 4acoB IIOBTOPAEMOCTH BETpa 10 Vy,
UpA KOTOPOIl HATMHACTCH OrPAHHUCHHe MOIHOCTH BETPOXBH-
raTesis, HeOGXOAMMO K 4ICIYy YacOB ¢, NOBTOPAEMOCTH CHO-
pocTH Berpa pasuoit V, npnbasurs BGe wack HOBTOPAEMO-
CTH CHOPOCTel BHINE t T. €.:

tp=t, 1.
C nomomysio ypaBHeHHH
=0,000654D2V 3z,

A
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HOJCYUTHBAETCHA MOIIHOCTH BETPOJBHTATeNA NIPH CKOPOCTAX
petpa 3; 4; 5;6; 7 u 8 m/cer., ectu V=8 m/cer. (cropoeTn
peTpa 3 M/ceK. NPHMHHMAaeTcs B PACUET JMINb A BETpPOHA-
COCHBIX ycTaHOBOK). 13 rabanuu 16 uan 17 nmosropAemoctn
BETPOB HM3BECTHO, CKOJBKO 4acOB B FOAY AyeT BeTep ¢ Kamaoi
n3 orax cropocreil. CiIeoBaTedbHO, YMHOMMB MOIIHOCTH
BeTPOJBATATENA HA YHCIO 4acOB NOBTOPAEMOCTH JIAHHBEIX
CKOpOCTeli M IPOCYMMHPOBAB IIPOM3BEJeHNA, MH IOXYYAM
rogoBylo BHpabOTKY BeTpopBmrareias. Ilpm 9TOM BeTHYMHBL
KOBPUIUCHTA HCHOIb30BAHNUA dHepTMM BeTpPa M K. M. X. JA0J-
KHBl OPHHAMATHCA N3 XapaKTeDHCTHKA BeTPONBATATENA, Pa-
GoTanImero ¢ oupefeleHHOM Mamuion (45].

B rabanne 19 mogcyurana romosas BHpaboTKa B Jd. C. 4.
YCIOBHOTO BeTPOJBUTATENA ¢ {UAMETPOM BeTporodeca D=1 m
npu PA3HBEIX CPeJHEeTONOBHIX CKOPOCTAX Berpa. MomuOCTH
MOACAUTAaHA HAa Baxy BeTpokoxeca, Ijme: 1=1,0 mnpm
£=0,30 ==Const.

TaGawma 19

CpengeToN0PHEe CKODO-
CT.\l BeTpa (B M CEK.) 3 4 5 6 7 8 9

Tlomosan BrIpaloTka
BeTpoABHIaTeNdA
I=tm@mecu). | 87 196 314 | 435 | 544 | 628 | 692

Tak KaKk MOIHOCTH BeTpOgBHUTIaTejIell IPOIOPI{AOHATbHLI
KBa/ipaTaM AMaMeTpa BETPOKOJECA, TO BHIPAGOTKY AJIA ApY-
IHX er0 pa3MepoOB MOKHO NMOJACYATATH OPH MI1060i ¢cpemHero-
JKOBOIl CKOpPOCTH BeTPa ¢ NMOMOILIBIO yPaBHEHHS:

SN :l’%é N, =1—:§2N0 = DN, (253)

rge EN, — npuseneHs B rtabamue 19 ama cpegHeromoBmX
cKopocTeii Berpa oT 3 g0 9 M/cer.

§ 48. AKKYMY/JIUPOBAHUE SHEPTHH BETPA

Tlepuonsl KomeGaHNs pHepIMM BeTpa OBIBAIOT CEKYHAHHE,
MUHYTHHIE, 4aCOBEIe, MecsgYyHble W Jase TO/I0BhHIE.

Ha puc. 213 npnBepena JIA OpHMepa aHeMOI'paQuUecKas
samuch CKOpocTell Berpa 3a 20 ceryHR ma Bricote B 190 M.
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3 rpaduxa BugnM, 9T0 M3MEHEHAE CKOPOCTH BETPA 3@ MPo-
MeRYTOK BpeMeHH 0 2 ceryHpg pocturaior 10 m/cex. Ha-
npnvep, ¢ 13-ii go 16-% m ¢ 20-11 1o 21-if cekyHA cKOpOCTH
BeTpa M3MEHHmIach ¢ O g0 15 M/cer., T. e. yBeauumaIach B
3 pasa. CregoBarenbHO, DHEePTHS BeTpa B 9TOT MOMEHT YBe-
anunagack B 27 pa3. I1u KodeGaHNA SHEPTHM CIIasKABAITCH
Pa3IUYHBIMI PelyTUPYIOMMUMA YCTPOUCTBAMU BeTp O BATATe-
aeiif. HemocroaHeTBO Ke BeTpa moO BpeMeHM, C 4acTHIMHA IITU-
aavd of 1 1o 5 aueit, TpebyeT coopy:ReHNHA AKKYMYJIHPYIO-
MAX yCcTPOMCTB, I03BOJAIMNUX 33NAcaTh HHEPTHI HAa

NI ] H-‘]90M| .
01 2 3 456 7 8 91011121314 15 16 17 18 19 20 21 cex,
Pmc. 213. AneMorpajmieckas 3amHchp CKOPOCTH Berpa

3a 20 cex. Ha BmcoTe 190 M.

TepHOX IITUIEBHX AHell. B 1aHHHI MOMEHT 5TOT BONpOC npes-
¢TaBIAeT Ype3BHYAHO CIOKHYI0 33)a4y B NPAKTHKE BETPO-
UCIONB30BAHNAA.

THOp AKKYyMyAATOPoB. M3MeneHms cropocreif Berpa mo
peJqUyYiHe N 110 BpeMeHH 00yCa0BANBAIOT NPAMEHEHNE B NPAK-
THEKE KaK OyepHHIX, TaK # 6 MKOCTHE X aKKYMYIATOPOB DHEp-
rud.

Bydepunie arxymyaaropsl cnocoGHA 3a0acaTh 0 OTJAaBaTh
noTpeGHTeNI0 HAKOILIEHHYI0 SHEPTHIO B KOPOTKAE HPOMEMYT-
Kn BpPeMeHH, NCIMCIAEMbIe CeKYHAAMH, MAMYTAME X [0 Of-
HOTO Haca.

EMrocTHHE AKKYMyJIATOPH CcnocoOHH 3amacaTh N OTAA-
BaTh NOTPEOHMTENI0 HAKONJIEHHYIO SHepTHI0 B Te4eHHE Opo-
HOKUTEIBHOTO BpeMeHM — OT 1 10 HecKONBKHAX YacOB.

Tlo mpmEUMNY pReificTBHA HPUMEHFeMble B BeTPOTeXHHKE
AKKYMYJIATOPH MOMKHO IIOPA3MIEIUTH HA CAe[VIOUINe THIE:
1) mexagmueckme, 2) 3JNeKTpHdYecKHe, 3) I'MApPABIAYECKHE,
4) TemioBEle, H) MHEeBMATH4YECKHe M §) BONOpONHEE.

Mexalm'lecxue ARKYMYAATOPHl 3amacaior N30 TOK »HePTHA
4 OTRAIOT [PH e€ HeZOCTATKe ¢ MOMOIIbI0 MeXaHN3MOB, KAK-TO:
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MAXOBHKA, NPY/KAHH, NONBEMHNKA 0 T. 1. OTH MEXaHHU3MbI
OTRAI0T HAKOIIEHHYIO BHEPTMIO paGoueil mMaumHe Jaubo ceit-
yac e, KaK MAXOBUK, JA0O0 B OnpexeldCHHble MOMCHTH Bpe-
MeHd, KaK OPY/KUHA.

U3 cymecTBYIOLINX MeXaHHYEeCKUX AKKYMYyJIATOPOB H3Be-
cTeH aKKyMyadrop ¥ ¢nvueBa — BerynHKnMHA. JTOT aKKy-
MYJIATOP COCTOUT U3 CTATBHOIO UCKA € OCBIO, IO/ BelIeHHOIT
A3 MAPIKONOMIIANHAKAX; MICK BAKIIOYEH B TepMEeTHUYECHA
saKpeBalomuiica womyx. Ock AucKA Yepe3 creqUATIbHYIO
My)TYy OpNKIOYEHA K TeHepaTOpy U ABIAeTCA HPOXOJ:Ke-
HMEM OCH IOCIaexHero. OTOT TeHepaTOp HPHUBOMUTCA B JIBHIKe-
Hue OT BePTAKATBHOTO Balla BeTPONBUTATENHA MOCPE]CTBOM
peménHoit nepegaun. Mydra, npuKIOYan0Iad OCh AHCKA K
ocH TeHeparopa, NOCTPOCHA TaK, YTO NPH yBeJN4YeHHH 000po-
TOB, 4TO OLIBaeT B MOMEHT BO3DACTAHIA CKOPOCTH BETPa, (HCK
HAKOMJIAET JKABYI0 CHIIY HOJO0HO M3XOBHKY NapoOBOIl Ma-
muas. Hak Toabko Berep ynaaér n cHU3gTCA 0G0POTH BETpO-
ABHTATeld, TUCK NPOJOM:KaeT Bpawarbed ¢ TeMn ofopoTaMm,
KOTOpEle OH pa3BHBAJX B 9TOT MOMEHT, W My{Toii Bpauiaer
TeHepaTop y#e 3a CYET TOH HHEPTHH, KOTOPYI0 OH HAKOMUII
B MOMEHT BO3pacTanmdg cwWopoctd BeTpa. Takmm olpasou,
TeHepaTop paboTaeT TO HeNOCPEICTBEHHO OT BCTPOABATATENA,
TO OT HHEPUUOHHOTO aKKYMyJIATOpa. HacToTa nepekimovyeHni
My@THI 3aBACUT OT JMUTEIBHOCTA HOPHBOB Betpa. B pesyis-
Tare BeTPOYCTAHOBKA MaéT O HEKOTOPOIl cTeleHU DPOBHYIO
SHEPIWI0, HecMOTPA HA NYJAbCUPYIOLGUI XapaKTep BeTpa.
910 ecth THH OyepHOrO MHEPIUOHHOTD AKKYMYJATOPA.

CxeMa paGoOTH BeTPOJBHTATENA ¢ MHEPUUMOHHBIM AKKyMY-
JATOPOM NMpHBEJCHA Naxbiue, Ha piuc. 215,

Hauvenpmuy BecOM Ha eXMHANY BAM8CaeMOIl WHEPI[OH-
HHM aKKYMYJIATOPOM 9Heplmym o0JafadeT NMCK PaBHOTO CO-
opornBireHuda. Bee gucka Ha 1 m. c. paseH:

2100 Kl ¢, 4., (254)

Ijle 6 — HanpsKeHHe Ha pasme B KI/MM 2.

Husxe naéres radanua 20 npudanauTeTbHBIX BeCOB I OCHOB-
HbiX J3aHHBIX MHEPUUOHHBLIX AKKYMYJIATOPOB, COCTaBICHHAH
npod. B. II. BeTudHKHHEI.

OcHoBHBIM HETOCTATKOM NHEP LIHOHHLIX AKKYMYIATOPOB AB-
dfeTcA MOTepA Ha TpeHne Bo3pyxa. UTo ke Kacaercsa noreps
Ha TpeHMe B IOJAMMUNHAKAX, TO, IPM XOPOIIEeM HX BHLIIOJHeHUN
U npapuabHOIl CMa3Ke, STH HOTEPHM HPeACTABIAIT OueHb
MaJIEl OpomeHT OT HOTeph Ha TpeHHMe BO3AYXA,
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Tabnwya 20

1. Haspanwe nokasare- | Hoaeno ¢ Jnck mocTo- Jnck pag-
el RACKOM AHHOM TOJINU- | HOFO compeo-
BMecTo cudy | HH (0e3 oTBep- | THBJIEHHA
cTHil B cepe-
auie)
2, Teopermueckmil Bec 5700 4700 2850
poTopa Kr/d.c. 4. P s B
3. Monunil Bec AaKKYMy- _
nATopa (C KOMKYXOM, 8 000 6 000 4000
BAJIOM ¥ NONMATHE - z c s
KaM®) KI[aI. c. 4.
{ -
4. MaTepman poTopa Hemeso Crane o6mynas | Crann Bu-
COKOCOPT-
HaA
5, HampsmxeBHae poropa
KI/MM? 16 40 80
6. OKpYyxHAHA CKOPOCTH
M/CeK. 140 350 700
7. Bec arkymy.aATopa
Ha 1 KBTY 3apmacae-
MOH 3HEpI'HH KI/KBTY 500 150 50

C 1[eJ b0 CHHEeHNA NO0Tep b Ha TpeHue BO3AyXa, 3aKJII09310T

BpaIAOIIUIiACA JANCK B TepMETAYECKN 3AKPHIBAIOIMUICA KO-
HYX, B KOTOPOM JlellaeTcA HeKOTOP Oe pasperkeHue. ITOT CIO-
co6 Opir npumeHEéH maobperatemeM Y QUMUEBHM /JJIA MNO-
CTPOEHHOH MM BeTpOycTaHOBKH B I. Hypcke.

K mMexaHU4YecKNM aKKYMYJIATOPaM OTHOCATCHA TAaKMAE YIPY-
rie aKKYMyJIATOPH, B KOTOPDHX [JMA 3aNacaHMA 9Heprull
ACIONB3YIOTCA yopyTme csolictpa Tea. llpumepom mpocreii-
mero OyQepHOro aKKYMydAaTOpPa ABIANTCA PE3UHOBHC
aMOPTH3aTOpH, OpAMeHAeMEe B AaBUAIMH JJIA IHACCH Ca-
MOJETOB,
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JaexTpHIeCKHe AKKYMYAATOPLI — YCTPOICTBA, [103BOMAIO-
e HAKOILIATH U COXPaHATH BIEKTPUUYECKYIO DHEPTHIO B BAJE
NOCTOAHHOTO TOKa [JIA PAacXOMOBAaHMA eé mo Tpadmry mo-
TpebleHnd. OJeMeHT  DJIeKIPHYECKOTO  aKKyMYJIATOpa
COCTONT U3 cOCY A3, HANOJHeHHOT'0 pa3Belé HHOII cepHOi KuC/I0-
TOIf, U ONYLICHHEIX B HEerO 3JeKTPOAOB — CBHHI[OBLIX HJIa-
CTHHOK.

Hue10 ammep-9acoB, KOTOpPOe AKKYMYJIATOP MOMET OTHa-
BAaTh B CETh, MASHIBAIOT EMROCTBIO ARKYMYyJaATOpa. EmKrocTs
3aBHCHT OT YMCJA M Pa3MEPOB IIIACTHH KAKIOTO dIOMEHTA U
OT CHMJIIEl PA3pANHOTO TOKA NPH ONMHAKOBEIX pasMepax mia-
¢Tud. OIBIT NOKAa3pIBAET, YTO YeM Me[JIeHHee TIPOMCXOIUT
PaspARIa, TeM EMKOCTb AKKRYMYJIATOPa OKasbIBAETCA GO bliie,
T. ¢. TeM O0OJbHlee YACAO AMIIEP-9aCOB MOMT OH pas-
BHTH, NOKAa HampsskeHHe KAa#IOTO 2jIeMeHTa He YHaner ¢
2,05 no 1,8 Bossr. Hanpumep, ecan arkymyaaropuas Gara-
pefl crioco0Ha npH paspAke AaBaTh 70 ammep B TeyeHue 3 ya-
COB, TO OHa 00;ajaeT mpHu BTOM eMKOCTHI0 B 210 ammep-ga-
coB. IIpn cnme Towa aToil 7ke GaTapel TOMBKO B 28 aMuep, 115
eé paspsanku norpeGyercsa He 3, a 10 4acos, T. €. eé EMKOCTH
TIpU DTAX YCJIOBHAX BO3pacTaet a0 28><10—280 aMrep-da-
COB.

KoodunueHTOM 10/1€3HOT0 TCTBUA AKKYMYIATOPA HA3KI-
BYJOT OTHOLIEHIIE paboThl, IOXYYaeMoil Ipu HOMHOIf paspAgke,
g pabore, 3arpavelnHoit mpu 3apAge. Beamuuna sroro
roadmuucHra rouedaercsa B mpeperax or 70 mo 809%,.

JIeKTpUYECKAe AKKYMYJIATOPH PaloTAOT TOABKO HA MO-
cTOAHHOM Toke. 1JooTOMY B ceTAX nepeMCHHOI'O TOKa Iepej
3apAXKOIl IepeMenHHliT TOK Npeo0pa3oBrBAIOT B IIOCTOAHHELIT,
a Ipn paspAgKe INOCTOAHHBII TOK AaKKYMYJIATOpa TpaHcdoy -
MupyeTcA B IepeMeHHEi Tok ceTH. Takas gpolinas rpancdop-
MaIHA CHHKAeT KOBQHUUMEeHT IIOJMe3HOTO AeMCTBMA AKKyMY-
JATopHofl Garapenm M YyBeJAMUMBaeT KANHTATIBHBIC 3aTPATLI
YCTAHOBKM.

TaapoakkyMyaaTopsl. I'ijpOaKKyMyIATOp MpejacTaBiIserT
CHJIOBYI0 YCTAHOBKY, Iie SHoPTHMA BeTPa WIH ApYyTasd KaKaf-
aubo 3HeprusA mpeobpasyerca B NOTEHOUAJBHYIO 9HepTHUIO
B BUje NOJHATOIl Ha HEKOTOPYIO BEICOTY BOJEI, KOTOpasa mpu
¢BOEM O0paTHOM HajeHuH MO:KeT coBepmath padory. Cxema
BETPOYCTAHOBKA ¢ THAPOAKKYMYJATOPOM IIOKa3aHa Ha
puc. 214. Berpoasurarens pacnosIoskeH B HaNOO0Iee BHCOKOI
TOYKe, B OTKPHITOM JUIS BeTpa MecTe H paboraeT Ha TeHepa-
Top. MawmuHOe 31aHne £ THAPOAKKYMYAATOPA PACHOTOKEHO
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BOMM3M MCTOYHHKA BOAHW 3 — PeKH, NpyAa HIm oO3epa.
Ilomy4aeMbIii OT BETPOBIACKTPOYCTAHOBKH Bile KTPHYCCKILIT
TOK, IepeaBaeMulil 10 JINHUH 7, NPUBOAUT B ABUKEHIIE
BIeKTPOJBHTATENIb C LEHTPOGEHHM HACOCOM, TONAIOINM
BORy mo Tpybonposoxy B mamopHuulii Gacceiin 5. Ilpn orcyr-
CTBHMA BETPA BOJA MO BTOMY e TpyOONpOBOAY MOCTYNACT B

Pmc. 214. CxeMa BeTpoyCTaHOBKA C IH(POAKKYMYIATOPOM.

TypOuHy, KOTOpas NpPHBOAHT B [BH:KeHHe Texeparop. llpm
AOCTATOYHOM KOJHYEeCTBe BONEI, OHA MOKeT OHTH MylleHa B
opocarenbhyio cucremy {161,

Koxuuectnro BOsb, nmoTpeGHoe Ha 1 . ¢. 4. 3amacaemoii
®HepIUH, OmpejeaAeM MNCXOAA M3 ypaBHeHAA MOUHOCTH
ragpoTypOuHs:

__QHr1000
N= 753 60U =1,
OTKYHA:
1000QH7="75.3600 rrm.
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N3 57070 BhIpamkeHUA AMeeM:

Q:M:g@ M3/ ¢. 4. (255)
re: Hn-1000 — Hn ’
H — Bpicota OT HUKHEro ypoBHA [0 BEPXHero YPOBHA
Boael B DacceiiHe B M;
T, — KOY(QUIMEHT II0Je3HOTO [elicTBUA TUAPOAKKYMY -
Topa;
() — koaumyecTBO BOXBI B KY6. MeTpax.
KoodunueHT mnodae3Horo peiicTBHA THAPOAKKYMYJIATOP-
HOIl yCTAHOBRM ONpefedadeTCA Kak nponspegeHme K, M. 1.
arperaToB VCTAaHOBKH, a IIMEHIO:

T, = Yinep * Tuac * Ymp " Nimyps * Noace 1 (256)
NPUHAMAA: Tnp=0,95—K. 1. j, mepegauyu OT gBUTATEJA R
HaCcoCy,

fna,=0,8—k. n. g. Hacoca,
Nnp=0,9—K. 1. 1. Tpybomposoxa,
Tmyps=—0,35—K. 0. 1. TypOmHH,
ficae =0,9—x. . x. OacceifHa (menapeHue, mpo-
cavYHMBaHUe)
n nogctapafga LNPpPOBHE 3HAYeHNA B ypasHeHme (256), no-

JYIUM: q:0.950,80,90,850,9_——0,525

[Mogcrasasan, =0,525 B ypasHenue (255), moayanv o6bem
Boant Ha 1 a. ¢. y.

Q= _2710 515

= H.0,525 595 H

Hanlouee copbEé3HBIM COOPYHEHMEM I'BAPOAKKYMYIATOP-
HOIi yCTAHOBKM ABIAETCA HamopHBLA OacceilH naa 3amaca
BOJBL.

[Ipn Hamope =10 » na 1 a. c. u. TpeGyerca émrocTsb Gac-
ceitua B 51,5 . Tarum o0pasom, IUApPOAKKYMYIATOP ¢
yeranosrerHoft momuocThio V,=—10 a. ¢. ua 10 gacos paboral
BOJTAEH UMeThb Oaccelt &MKOCTBI0:

W—i’ N, 5110” 1010 = 5150 w8

Ctoas Goabmoil Gacceitnl HEBHTOJHO CTPONTH IIPU BETPO-
ycraHoBKe Magoir momuoctn. Ilostomy mas mocTpoitkm rup-
POAKKYMyIATOPHOI yCTAHOBKA HYHHO IOALICKMBATH ecTe-
CTBeHHBIE BOJOEMBI, PACHOIOKREHHbIE HA HEOOXOANMOI BHICO-
Te. MoskeT TaKIKe OKABATHCA MENECOOOPA3HBIM YCTpPOUCTBO
3anpyx B oBparax u Oamkax.

M3 a. c. 4. (255a)
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Ten:10BbHI6 AKEYMYIATOPH — COOpY:eHHAE, B KOTOPOM dHep-
THUA BeTpa NpeBpam@aeTcA B TEIIO0, 3amacaemoe anbo B Bifie
TopAYeil BOAE ONIA OOJOrpeBa [TOMEIISHHI], ando B BUge
mapa, UCIOXb3yeMOoro B MAapoBoil MammHe nan TypOiHe man
IS OTOILIEHHA.

TemIoakKyMyIsiTop, NpefHA3HAYCHHHIT AJId OTOMUTEN b-
HHX Iedell, cTpouTcA 1o ciepylouteil cxesme. B nmepuonw,
KOT/a MOIIAOCTh BETPOYCTAHOBKN IpeBHNaeT Harpysky,
Heo0X0AUMYI A7ia morpebuTedneit, N30HTOK BIEKTPOSHEPIAN
HalpaBIfgeTCA B 0JEKTPOKOTIB, B KOTOPHIX BOJA HArpeBaeTca
0 mnapoobpa3oBaHMA, a 3aTeM HCHOAB3YeTCS B OTONM-
TeabHHX cucreMaX. OIHT NPUMEHCHAA TEINIOBOTO AKKYMY-
JATOPA IJIA OTOIIeHnuA OblT ocyuectBaéH I'. A, VPumuesry
Ha BerposlexTpocranumm B . Hypcke.

ARKYMyAATOPH €:KATOr0 BO3JAYXA MCHOAB3YIOT ynpyrae
cBoffcta Bo3gyxa, HommpeccmposanHmif Bo3nyx B3amacaer-
cg noj 0oabmMM AaBldeHneM B GalIOHAX WIANM pe3epByapax.
Taxum 00pas3oM KmHeTMUYECKAA JHEPIHA BeTPA ¢ ITOMOLIBIO
BeTPOKOMIIPECCOPHOIT yCTaHOBKA MOKeT OBITH [IPEBpaleHa
B [OTEHNHAJBHYI0 DHEPIMIO C;KATOFO0 BO3AYXA, KOTOPYIO
MOKHO NCIIOB30BATh /1A padoTH An00 MAIIMH-OPYAUIf, -
60 posgymunx TypOmu. PaGora pacmmpennma Bospyxa R
asurarese cocraBuger He Gosee 609, or paGorsi, 3aTpadeH-
HOIf Ha cyRaTHE DTOrO BO3AYXa B KOMipeccope. Bec akkymy-
JATOPA C/KATOrO BO3AYXAa, HE3ABICAMO OT CTEIEHH €0 CiKa-
THA, paseH oxodo 18 kr Ha 1 Kr Bo3gyxa.

Bopmoponmetif akkymyaarop. I'. A. Vdumuer B 1918 r.
NPeI0KUT AKKYMYJIAPOBAT b 9HEPIWIO BETPA NMYTEM DJISKTPH-
YeCKOrO pAIOIKEHUA BOAB Ha KHcaopox m Bomopoxn. Hmemo-
poa BAéT ANA MPOMBILIIEHHHX TjeJelt, a BOXOPOM AJH CHUFA-
A B ABACATEJC BHYTPEHHErO cropaHnsa. Tak Kak BOLOPOL
MOJKHO 3amacatb B OaJIOHaX, TO IPEACTABIAETCH BO3MOM-
HOCTh @KKYMYJIUPOBATH JHEPTHIO B BHAE IOpPIOYeld BOXOPO-
Ma, KOTOPHIA, IO Mepe HeoOXOaMMOCTH, ROKEeH OBITh M3pa-
cxonoBaH Ha pabory renmosoro psmratenda. Cxema Tawoit
BETPOBONOPOIHON YCTAHOBKM MOKazaHa Ha puc. 210,

BerpoxBuratesqp TNPHBOANT B ABMKCHNE NH2DUOHHHIA
AKKYMYJATOP @, HACAMKEHHEIIT 1a OCh 6. JIEKTPOTOK MOCTY-
NaeT B AKKYMYJAATOPHYI0 0aTapero ¢ 1 B BJIEKTPOIM3ED 2,
Tjle TIPOMCXOAAT IPOIecC PA3MOKEHNA BOAH Ha KACJIOPOX
n Bogopoa. Kmcaopon cobupaercs B pesepsyape d m momer
OBTH MCIONB30BAH AJIA PA3nMUHEX neneil. Bogopox sama-
caeTcAl B pesepByape e, OTKyJAa pacxoxyerca Ha pabory Tem-
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AOBOTO [IBATATENA JC, NIPABOAAMICrO B ABUMKEHUE FEHEPaTOp

DTOT arperar 3amycKaeTcs B pA0OTY MiIA MOKPHITHA M30H-
TOUHON HArpyskn. J{JIst npmMepa Ha 9TOM e PHUCYHKE naét-
¢ CYTOUHEIT rpaduK HATPy3KM BeTpoddekTpocTannnu. Hak
M3MeHAeTCA BTa HArpyaka, nokasano xpusoit H—H. Cyrou-
Hulif IPUXOx 9HePraAMm 3a c49éT paboThl BETPOABHTATENA M1O-
kasan wpupoit K. Pacxon sneprun 3a Bpems ¢ 15 mo 21 4aca
HOKPHBAeTCA 8a CUCT DIGKTPHYECKON AKKYMYJIATOPHOI
6arapen.
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Poe. 215. Cxema BojopoiHoil ycTaHoBKR YdmMuesa.

Pesepsuntit BOAOpOAHHIT ABUrATEAb JHC ¢ FEHEPATOPOM
oyckaloTeAa B paboTy aBTOMATHYOCKHA BCAKMIT Pa3, KAK TOJb-
KO HCTOMWTCA 3arac 3apfAga AKKyMyJATOpHOIT Oarapen
A0 ONpefgeseéHHOro mpegenaa eé HanpAKeHHs.

ABromarmyecKHUl OyCK OCYNIECTBJIACTCA TOKOM, IIpOIy-
CKaeMbHIM dYepe3 pauHamMo pasurarteds. I'emepatop B aToM
cryyae obpaujaeTcd B MOTOp, PACKPYIABAOINA pe3ep BHEI
mBararesb pm ero samycke. HaKAX-amG0 mparTHYeCKUX
NaHHBEIX 110 dTOMY Bompocy cefigac eme Her, [lostomy
TPYAHO NOKA TOBOPUTH O MEPCHEKTUBAX AKKYMYJIApOBAHUA
PHEPTUN 3a CYET MOJYUeHUA BOAOPOAA.




I.TABA XIII
XAPAKTEPHCTHREH BETPOCHJIOBBIX ATPET'ATOB

Honcrpyruun setpopBuraTesiei paspadaTeBaloTcsa mpu-
MEHHTEJIBHO K YCIHOBHAM PalOTH TeX MIM HHEIX CCJHBCKOXO-
3aficTBensbIX MamuH, ['padur morpeGrenna snepruu 1 xapax-
TEPUCTHKR PACOUAX MAIIMH U ABIAITCA YCJIOBHAMM, OIpe-
MeJIAI0MNMA THII BETPOJBHIATEJNH.

B macrosimee BpeMs MBI pacrosaraeM BOOOIE ABYMSA Tn-
MaM# BETPOABHIATENe: THXOXOTHLIMHI — MHOTOJIOIACTHBINI
u  OplcTpoxopHBIMU — MadonomacTHHMH, Hoadunuents
MCII0Ib30BAHNA SHEDPIMY BeTpa BETPOABHIATENAMH 000HmX
TANOB, 3a MCKIIOYeHHUEM DOTOPHBIX, IIOYTH OfMHAKOBH(, IO
MOMEHTHI TPOTaHIA ¢ MECTA IIPHU HycKe BpaldoTy 3HAYMTEN BHO
oTamqaloTeA Apyr or gpyra. Uem Brime OBCTPOXOAHOCTD
BeTPOJBUTATEAA, TeM MEHBLUIe OTHOCHTEABHHI MOMEHT,

Ha pme. 216 npmsegeHbt adpOnuHaMAYECKUE XapaKTepH-
CTHKHM OCHOBHBIX THNOB BeTpOjBHrateeii, rie B BepXHeil
yacTH rpaduKa JaHsl Xap aKTEePUCTARHA KO9PNLINEHTOB NCIIONb-
30BaHMA ODHeprmm Berpa & = f(Z), a B HWKHel — xa-
PAKTePUCTAKH OTHOCATeNBHEIX MOMeHTOB M = f(Z).

Hpnpee pac. 216 mokassBaloT H3MEeHEHNE OCHOBHBIX BeJIil-
YMH XapPaKTePUCTRA BETPOIBUCATENA: HAYAIBHEIT 1 padounir
MOMEHTHI, OHCTPOXOAHOCTE BETPOKOIECA Z, ¢ RArpysKoi It
CUHXPOHHAYI0 Z,— 6e3 Harpy3Kd. OT! BEJHYMHBL [103BOJSIOT
NPABWIBHO CHENATh BHIOOP THma BeTpOXBUTATENd MIA pa-
0OTEL ¢ ONpeeTéHHON MALIMHON 1 SHIABITH IPENMYIIECTBA
TOTO WJA MHOTO THMA BETPOABHUTATE]H CPABHEHHMEM OCHOB-
HHX IapaMeTpoB adpOAMHAMMYECKNX XapaxTtepactHk. Ha-
npaMep, cpaBHUBAA KOIPUIMEHTH NCIIONB30BAHUA YHEPTHH
BeTpa &, HAXOAWM, 4TO KpHIIBYATHe BETPOXBHIATed: 0oJce
aPdextuBHE, ueMm poropHHe. CpapBHmBAA jKe HaYAIBHBIC
MOMEHTH ,, BAAUM, 9TO KPBLIBYATHE MAIOJONACTHLHE BOT-
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pOABATATEJN OTJIMYAIOTCHA OOJBIIOL OGHICTPOXOQHOCTHIO M
OUCHb MAJBIM HAYaJIbHEIM MOMEHTOM; MHOFOJOIACTHEIE
KPBITBYATEIC BETPOABUTATENN, & TAKAKe POTOPHHIC OTIMYAIOT-
¢ OOTBIINM HAYATHHBIM MOMEHTOM, HO OYEHB MAJIOl ObICTpPO-
XOQHOCTBIO, UTO M HYKHO 3HATH MPM BHIOOpe THIIA BETPORBI-
raTeusd.

[Ipnt mpoeKTUpOBaHHM BETPOCHMIOBON YCTAHOBKI IPUXO-
AMTC A OTHICKABATH AU BBITOjHeiimuit pabounit pemrnm BeTpo-

&
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Puc. 216. AjspolmlaMAdeckue XapPakTEPHACTHRHE  BETPOKOIHC
pas THUULX CHCTEM.

CHJIOBOr'O arperata JUIA OMpeileJéHHONO BUAA PadoThl M XOAa
BeTPOB B AsHHOM paftone. UToOH MpaBMIABHO pELIUTH ITY
3agavyy, HeOOXOXMMO 3HATh HE TONBKO AYPOAMHAMOYCCKHE,
HO U pafodde XapaKTepUCTHKN BeTpoaBHrarejeif, a Tawme
XapaKTePHCTHRN NPUBOJIUMBIX IMH B ABU/ReHUe padoymx
MaIllnH,

§ 49. PABOUUE XAPAKRTEPUCTHRUA BETPOABUTATEAEH
II IMTOPIIHEBBIX HACOCOB
Paboueii XapaKTepPUCTUROH BETPOABHATATEIA HA3HIBAIOT
3aBNCUMOCTH MOUIHOCTH BETPOABHUIAaTeafd NpW AaHHOH CKO-
pocTu BETpa OT YKCIA 060p0T0B BETPOKOeca:

N=f{ (n).
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JTH XapaKTepUCTHKMA CTPOATCA HA OCHOBAHMN AadpONMHA-
Mudeckoif xapakrepuctaru & = f(Z) nyrém eé nepecuéra
Ha pabogyw N = f (n).

U3z aspommmarmyeckoll XaparTepHUCTHKH BLINNCHBAKOT B
PAX 3HaYEHU A GbICTPOXOIHOCTY Z; Zy H T, A. ¥ COOTBETCTBYIO-
e UM KODQMOMEHTHl MCHOXB3OBAHMA IHEPTHU BeTpa.

Mo ypaBrenuwo (140) ompemeasior 4imesao 060poToB BeTpo-
KOJieca pN CKOPOCTAX BeTpa 3, 4, 5, 6 s/cer. m 1. 1.

)%

el B — xR

(/SX Hanee, mo ypasuennio (137)

0.12 7 N =0,000654D%V 3%
0,10 \

' ) nt

\ T 45

0.08 \ o 40 ™

0.06; 3 N
el AL, L1V 1\
0,04 0.2 / \ \ / s ‘\/0
LN T ATRE Y
\ 15 /}/ \d;__ N~ )
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Puc. 217. Aopoaanamuadeckas # pafo4adg XapaKkTepPHACTAKA
BetpoIsAraTesn BIIMI J1-16.

TOACYUTEIBAIOT MOIIHOCTA BETPOABUTATeNd NJIA TeX e CKO-
pocTeil BeTpa U COOTBCTCTBYIOIUNX UM Z, &1 1) pesyabTar
IIOACYETOB 3aHOCAT B TAGIUHY, 0 KOTOPOIl 3aTeM M CTPOUT-
ca rpadux paboueil XapaKTepHCTAKM.

IIpamep, Ha pmec. 217 caeBa gaHa aspOREHaMUYECKas
xapaxTepucTuka s = f (Z) BeTporoneca i BETPHAHEIX MEJdb-
#ng BUMD [I-16 yayumennoro tana. IIponssesém nepecwér
»TOI XapaKkTepHUCcTAKY Ha pabouylo xapakrepuctary N=F(n),
KaK YKa3aHO BHIIe; Pe3yJIbTAaTH NOJCYETOB CBOXMM B Tab-
angy 21, rae V — B mfcex., n — o6/mMuH., N — 1. ¢. Ha
BaJdy BeTpPOKOIECa,
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Ta6nmga 21

BuCTpOXOx~
HOCTBh BETPO-
KOJIeca Wi 0,5 1,0 I,
YUucio Momy-
Jelt Z

r

2,0 2,5 3,0 3,5 4,0

Roodmudent
HCIO0b30BA-
HUA 3UePrul
setpa §. . .0,050] 0,125 0,20 0,245 0,230| 0,175 0,110} 0,020

S n 11,80] 3,60 | 5,40 7,20 | 9,00 10,80 | 12,60 14,40
=3 - - {N'10.26| 0,56 | 0,90| 1.11 | 1,04 | 0,79 | 0,50| 0.05
n |2,40} 4,80 | 7,60] 9,60 (12,00 {14,40 [16,80| 19,20
N10/53| 1,36 | 2014|2062 | 2/47 | 1.87 { 1,19 012
n |3,00] 6,00 9,0012,00 (15,00 (18,00 [ 21,00 24,00
N{1,06] 2,66 | 424|520 4.90| 3,70 | 2.36] 0,24
n [3,60] 7,20 [10,80 (14,40 18,00 {21,60 | 25,20| 28,80
N |(1.83] 4,60 | 7,35] 9,00 | 8.50 | 6,40 | 4,10| 0.41
n |4,20] 8,40 (12,60 |16,80 21,00 (25,20 | 29,40 | 32,60
N |2.90] 7,30 |11.70]14.30 |13,50 |10.20 | 6.50]| 0.66
n [4,80] 9,60 {14,40(19,20 124,00 |28,80 | 33,60 38,20
N 4.32(14.30 [ 17,50 21,40 [20/20 {15.20 | 9.70| 0.93
n 5.4010,80 | 16,20 21,60 |27,00 132,40 | 37,80! 43,00
N |6.15(20,40 | 25,00 (30,50 (28780 {21.60 | 13.70| 1.38

n 6,00]12,00 }18,00|24,00 130,00 136,00 | 42,00| 48,00
N |8,40128,00 | 34,20 (42,00 {39,40 (29,80 }18,80( 1,89

[To papnsim Ta6auns 21 cTpOMy KpUBEIE MONIHOCTH BETPO-
JBUTATEJXA AJNA KAKIOL paboueli CKOPOCTU BeTpa B 3aBUCH-
MocTH OT uneya 060poTos Berpoasmurareds (puc. 217, cnpasa).

PaccmarpmBaa aTm KpmBme, 3aMedaeM, 4TO BETPOXBHIa-
TeJIb PA3BABAET MaKCHMAJBHYK MOMHOCTBH, COOTBETCTBYIO-
LYI0 KAjKAOH CKOPOCTH BETPA, TOJBKO IPH ONpPEefeeHHBIX
06opoTax BeTPOKOZECA. ITHUMH XAPAKTEPACTHKAMEA YHROOHO
II0MB30BATHECH NPA MOAGope palouuX MAmMAH K BOTDPOXBHIA-
TeJNo,

[logo6path pabouyld MAAHY K BETPOJBATATENIO 3HAUM-
TeNBHO CJAOMHEe, YeM K Tera0BOMY aBurarenio. Temnonoii
nBATaTexb paboTaeT [OYTH € IOCTOAHHBIMH MOINHOCTBIO I
oboporammn, mo3ITOMY OZGOP CBOAUTCA K ONPENENCHAID IO
®ATaJIOTy COOTBETCTBYIOIIEl MOuIHOCTH padoveil MAIIMHE
u eé oboporos. Berpogpurarens e mMeeT IE€peMeHHHIE X
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06OpOTEl 1 MOINHOCTH. 3afada moadopa pabodeil MAUHM K
PETPOABIIATENIO 3AKIIOYAETCA B TOM, 9T00B 10g06paTh Takoe
[1epe[aTouHOe OTHOLIEHNE 050POTOB BETPOABUTATENA K 060PO-
TaM MAUIMHBI, IIPII KOTOPOM arperar mor 0w paGorarh Hau-
00jiee UPOTOMKUTENBHOE BPEMA ¢ MAaKCHMAIBHEIMH KOI(U-
IQUEHTAMH (IC[10Jb30BaHNA dHeprau otpa. [lo xapakrepucri-
RaM BETPOABHTATEdA N PAGOUCH MALIAIE MOHO JerKO Ompe-
JEJIITH, IPH KAKOM I1epejaTOYHOM OTHOILIEHNI arperar oyiaer
padoTaTh ¢ HAMBLITONHEHIINM pPERAMOM. JTOT PERHM ML
[MOTYIUM B TOM CJyd9ae, ecJaH XapakTepHCTURA paGodeil Ma-

N
ac

[
~

S

= N~
- 0 06/MHH.

f're. 218, PaCovas xaparTepucTOKa BeTPOCH.I0BOTO
arperata ¢ pasIHYHEIME pe:RuMaMi paboTsl.

L AN

§Zz

AN

A

IIUHL IPY HATOAEHHUN eé Ha XapaKTePUCTUKY BETPORBHTIATE-
aa OyneT MpPOXOJNTH 4Yeped BepLIMHBl XAPAKTEPHCTHH BET-
POABUTATENIA, KAK ITOKa3aHOo KpuBOii A Ha pme. 218, Kpussie
B u B’ xapakTepn3yioT HEBHIOAHMIT PCIKAM, TAK KAK B HTOM
CIIydae 3aTPayuBaeMasd MOIIHOCTH HA PaboTy MAalUNHBl MEeHB-
¢ MOI{HOCTH BETPOABHTATEN, KOTOPY!O OH Pa3BHUBAeT LpH
RamAoit ckopoctn Berpa. Kpieaa B, kpome TOro, Xapawre-
pusyeT HeyCTOHUUBHII pesuiM. B 9TOM ciyuyae MOMHOCTD
paGoueit MamuHbK ¢ YyBeamdeHiieM OGOPOTOB  BO3pacTaeT
ObicTpee, 4eM MOLIHOCTh BeTPOJBUTATEIA; [I0dTOMY Harpy3xa
OymerT TOPMO3WTh BETPOXBHUTATEIb B KamIblif MOMEHT (pH
yBEIRUEHNIU NI YMEHBIUEHHN ODOpPOTOB ¢ H3MEHEHMAMM
CKOpOCTH BETpA.

Heodxoguniaa asowpoeTs NV gad UOgBEMA BORH  HACOCOM
ornpenenAeTcA YP3BHEHHCM: .

_Q :
N= 750 (257)
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rjge: @ — NIpom3BOONTEIBHOCTH, PACXON HMIW IOK34Ya BOAMI.
HACOCOM B JUTPAX B CEKYHAY;

H — nanop B M.

T, — IOJHBII K. 1. . Hacoca, KOTOPHIl cOCTaBIAeTCH N3
MeXaHHIYeCKOTO K. II. . Y, HAcO0CA, YUUTHIBAKIETO MeXaHM-
YyeCKNe IIOTepu Ha TPEHUEe ITOPIIHA O CTEHKN NUJANHApA, IITAH-
ra B NOAMIIIINUNKAX, B IIapHUpax U T. .; Y, — THAPaBIH-
YeCHOI'0 K. I1I. A. Hacoca, YIITh BAOIIEI'0 CTCHCHD coBepinen-
CTBAa HacoCa B TIApABINYECKOM OTHOMWICHNN, T. €., YYIIThiBalO-~
mero norepnd HAamopa nmpH gpoTeKaHHII pacxoga Mo HAcocy,
n, HaKoHeN, 7, — o0BEMHOIO K. m. 4. Hacoca.

0= TN Yo (258)

JLaa swpproctell, yae R BHEI BEC KOTOPHIX OTIANYEH OT YAEIb-
HOrO Beca BOAH, HeoGXOguMO B ypasHeHue (257) BBORUTH
MHORIITEIIb | — VACHBHEII BeCc AAHHOI smarocri. [Iponaso-
AATEIBHOCTH HACOCA IPOCTOTO AefiCTBU ONpefeaaeTcd ypas-
HeHAeM

n
Q=hf1, 35, (259)
rme: I — xop mopumHag nacoca B IM;
f=1"7- — naomagp CeYeHUA IOPHUIHA HACOCA B IB. AM;

4
Ty — OOBEMUBIIT KOIPUIUEHT IONE3HOTO JeHcTBHA
AT KOO(MOUEeHT HAMONHCHI; BEJIAYMHA ero
roaeb-ercs B mpegeaax ot 0.9 go 0,95;
n — 4UCJ0 ABOMHLIX XOJOB [OPWIHA HAcCOCA I
000pOTOB B MIIHYTY KPHBOMINIA HACOCA;
H— noxHBIT Hamop B M, ¢ KOTOPHIM padoTaer
HACOC MM MAHOMEGTPHYECKMI HAIOp.
Beanuuna H cumageiBacTesd 13 CTATHYECKOIO WM I'€OMET-
pHUecKOro Hamopa, oGosHauaemoro I, m cymusl Bcex
notephs Hamopa X2/, BO BCACHIBAOUICH O HArHETATEXbHBIX
Tpybax.

H=H,, 30w (260)

MoncraBns B ypasHenne (257) suavenne @ Teopermyeckoit
OpOM3BOJATEABHOCTH HACOCA, MONYUNM:

___hfnHn, __ 0,785d*hHnx,

N="5% ="15607 ° (261)
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B srom ypasmeHmn hf sBagioTca mocrogHHuiMz. [lpnuas
nHanop H rarme MOCTOAHHEIM M 06O3HAYAB 5TH BEJUYUHLI B
ypasHernn (261) gepes C, momyumm:

BTO ypaBHeHHe IIOHa?:LIB&GT, 4YTO MOIIHOCTB, Sana‘{HBae-
Masg Ha paloTy IOPIIHEBONO HAcoca IPH ONpPEeNedéHHLIX

BeTMYNHAX XOfa IOpwHA o u mamopa H Ges yuéra moreps
HArmopa NpM ABIKeHHY BOAE B TPYOONPOBOmE, UBMEHAETC S

Nnc Q-8-M/
RN

/¢

A .
/A N

/ om/e 4”7 -
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a oﬁ[mm BETPOABHUT:

Puc. 219. CoBMeméHHad XapakTeplcrHKa BeTPOJABMIATCIIS
U TIOPIUHEBHIX HACOCOB PA3NbIX MOMHOCTEH.

IPAMO IPONOPHUOHATBHO UACHY XOZOB 2 IOPINHA MIM 060-
poros kpumsommma, OTcioga BREIMM, 9TO XapPaKTEPUCTHKA
MOLIHOCTH HACOCA, IOCTPOEHHAA II0 72, MOIYYaeTCsA B BHAC
UPAMOI JIHUA, NPOXOAAIUEH Yepes HAYaI0 KOOPAMHAT IOJ
HEKOTOPLIM YIIOM K OCHM.

CopMemeHne pagounx xapakTePHCTHE NOPIIHEBOTO Hacoca
o BeTpofBEraTeldd. IIpn npOEKTHPOBAHUI BETPOHACOCHOTO
arperata HeOOGXOAMMO YCTRHOBHTH TY MOIMHOCTH BETPOJBH-
ratesst, Ha KOTOPYIO HOMkeH ObITh NPUKIIOYEH Hacoc. Ecau
IPUKTOYATE HOPIHEBOil HACOC HA MAKCHMAIbHYIO MOIIHOCTD
BETPOABUIATEN A, KOTOPYIO OH PA3BIBAET IPH CKOPOCTH BETPA
8 M/cer., TO XapaKTepACTAKA TAKOTO Hacoca (puc. 219, nynx-
THpHAs OPAMad), HaJoeHHAsA HA XapaKTepPHCTHKY BeTPO-
ABHTATEMs1, OyNeT mepecerkaTh €€ B TOUKE @. JTa HpAMadHe
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pepecedéT XApaKTePUCTUKN BeTPOABHTATENSA NPH CKOPOCTAX
BeTpa MeHee 6 M/ceK., CIEXOBATENBHO, TP DTAX CKOPOCTAX
BETPOABUraTexbOyaeT cTOATH N3-32 meperpysku. Mexay tem
13 TabauI MOBTOPAEMOCTH BeTPOB HAM H3BECTHO, YTO HaM-
Gonbuiee YMCTO 9ACOB B Iofy OLIBAIOT BETPH CO CKOPOCTAME
or 3 1o 6 m/cer. Taxum ofpasoM Hacoc, paccUMTAHHEIA Ha
[OJTHYI0 MOIHOCTH BETPOJBUTATENS, He HO3BOMUT eMy pabo-
TaTh GOMBITYI0 YAcTh ofa. X 03AiCTBY ke HYy#HA BOFA IO-
BCeHEBHO, MODTOMY BETPOABHTATed b AOMMeH paborarb Ha
TeX CKOPOCTAX BeTPa, KOTOPEe Hambosgee YacTO MOBTOPAIOT-
ca. Ws rtabanusr 16 moBTOpsAeMocTH BeTpOB HAXOAMM, 49TO
Hanbolee 4acTO MMOBTOPAIOTCA BETPHL €O CKOPOCTAMHI, PpaB-
HHIMH cpefHerogosbln cropoctaM. CirexoBareabHO, IogoGpas
Hacoc Ha Ty MOIQHOCTH, KOTOPYIO BETPOABHIATEN b Pa3BHBAET
IIpH CROPOCTH BeTpAa, paBHOM cpeAHeroq0BOIl, Mbl RaJM BO3-
MOFKHOCTH BETPOJBUIAaTeNI0 paboTaTh Ha MMPOKOM THALIABO-
He cKopocTeif BeTpa u Homee paBHOMEpHO obecIieYMBATh XO-
3CTBO BOAO0. OTO 3HAYMT, €CIAH CPEJHErOJOBAs CKOPOCTH
BeTpa B JaHHOM paifone paBHa 3 M/ceK., TO XapaKTepUCTHKA
HAcoca JO0JKHA NIePeCceKaTh BePIIMHY KPUBOIL MOWIHOCTA BET-
pOXBUTaTeNA HpPU CKOPOCTH BETPa 3 M/ceK., KAK NOKAa3aHO
ayuom [ Ha puc. 219. Ecan B paiioHe cpemHEeTOROBAas cKO-
pocTh BeTpa 4 M/cek., TO XapaKTepDHCTHKA HACOCA [IOJAKHA
moitru mo axydy II, m, HaKkOHel, ecaHm CPeAHETOLOBaAg CKO-
pocTh Berpa paBHa D M/ceK., TO XapaKTepHCTHKA HAacOCa
mpoukHa noitn mo ayvy {11,

Caenyer uMeTh B BUAY, YTO IPU YUéTe HOTepb B Tpydompo-

2

BOjie, KOTOPbe WIMEHOTCA HPONOPIMOHANLHO 5, MPA-
spie 1, 1] u I1] moxyyar B HekoTOpOl mOMOroil KpHBoiL,
MOKa3aHHON MYHRTHpOM Aaa ayua [I].

OnpejleleHHe NPOH3BOIHTEAIBHOCTH M pasMepos Hacoca.
JomycTumM, 410 AAA CpeiHEerOJOBBIX CKOpOCTeil BeTpa MaH-
HOTO paiioHa HaumBmIogHeitmmit pesus paboTsl BeTpoHacoc-
Horo arperarta OyjeT NPOTERATHh HPH XapaKTepPHCTHRE Ha-
coca, norasanHoit aywom /11 ma pnc. 219. Toura mepeceve-
HHA Jy4a ¢ BepUIMHON KPMBOI MOIIHOCTH IIPH CKOPOCTH BET-
pa 5 M/ceR. ompeaesseT MOIHOCTb BOTPOABUIATENA, PABHYI0
MOIXHOCTH, morromaemoir Hacocom. CrexoBaTenbHo, MBI MO-
sKeM U3 ypaBHeHudA (257) ompefenuTh mpomsBOLATETBHOCTD
Hacoca:

Q= 75;\;“ T/ceR. (263)
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Kpome roro, mpoussoguTed BHOCTHL Hacoca MPOCTOTO Jieii-
¢TBUA () NpH H3BECTHHIX: AMaMeTpe mopmHa d, ero xoxa 7
n 060poTax KpUBOIUMIA N, MOMKHO BHIPA3UTh YpaBHEHHeM:

Q=0,785d%h %"5—1 ) CeR. (264)
N3 ypapmennit (263) nm (2064) nyeem:
7547VT] . - T.olt
—H ~0,/85d211 5o
QTRYHA
I Ny <
d—l5,6 l/m (26-))

O0wuit MexaHugecRAl KOSQMUUEHT mmONe3HOTO MelicTBHA
[OPIIHEBKX HACOCOB, pABOTAMWNIX OT BETPOJBUrATEJ,
MORHO IPBHUMATH B cpepten paBuuy 7 = 0,60, a 00pE MBI
7= 0,95, Tlogcrapnaa ux sHavenud B ypasHeHne (265), mo-
JY9IRM !

N
=60 1/ -, (265a)

rge: H — noaHHi Hamop B MeTpax;
n — 4YuCJNO [BOMHLIX XOIOB HOPIUHA Hacoca Hau 060-
POTH B MHUHYTY KPMBOWINODHOTO MEXAHM3MA;
h — XoX TOPIIHA B jM;
N — MOUIHOCTE BETPOJBITATeNA B I. C., KOTOPAA OUpe-
REIAACTCH MO YPaBHEHUIO:

N =0,000 €54D%V 3%,

cKOpOCTh BeTpa V mpuHUMaeTca Ta, mpu KOTOpOil arperat
paboraeT ¢ MAKCHMMANBHBIM KOIPNUUMEHTOM WCIOAb30BAINA
oHeprmu Berpa (puc. 219).

Ilo ypapuenmo (265) oupenessioT quamMeTp HOPUIHA HACO-
ca; npn oToM Hanop H mopCYNTHBAIOT MCXOA U3 MIAHOBOTO
M BLHICOTHOTO pPACIOMOKEHHA HACOCHOI YCTAHOBKU, TOYCK
noTpeleHuA BOAMBI, NJIUHEI TpyGompoBosa u ero gacteii, Bol-
BBIBAIOLIX MECTIhIe MOTepH Hamopa. XOAOM MOpWHs A 3a-
RAI0TCA MCXONA M3 KOHCTP YKTHBHEIX YCJIOBUIl, a Tal/Ke cpej-
Heil CKOPOCTH JBU/ACHUA MOPLIHA U, KOTOPAsd KOJXeOIETCA OT
0,2 no 1,0 m/cer. CpepuAsa crOPOCTH MOPUINA HACOCA ONpe-
Jeldercs IO YypaBHEHHUIO:

__2kn__kn
6y T 30
Tae h — Xop mOpIIHA B METPAXx.
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Ipu pemennn ypasHenusa (265) ofopors Hacoca Gepyrca
no paboueit xapaKkTepucTUKe, IIOCTPOEHHOI, COTIACHO PHE.
219, DpoTHB TOYEK mepeceveHNA XapaKTepPUCTHE HAcoca ¢
BEPIIMHAMII KPHMBEIX MOLIHOCTEH BETPOJBUTATEIN.

UroGel xapanTepUCTHKN, NOKasaHHple Ha puc. 219, pan
KAHHOTO HAcOeca He M3MEeHAXNCh IpH U3MeHeHNAX ¢ TaTHIeCKO-
ro Ha;mopa, HeoHXOAMMO COOTBETC TBEHHO M3MEHATD XOJ[ MOpLI-
HA Tak, YToOB mpoussejenisa xona mopmHa h Ha Hamop i
OCTABaJUCh NOCTOAHHBIMI [JA JAHHOI'0 AMaMeTpa MIOpIIHA
Hacoca, T. e.:

hH = hH, = Const. (267)
9T0 npaBuio BLITEKAET U3 OCHOBHOIO yPAaBHEHMA MOLIHOCTH
] QL8_5'QDT& ¥ .

(261). Oboznauus 5en depes C, momyumM:
N =Cd?hH,

M a4 ApYTOTO Hamopa:
N=0Cd*h . H,,

OTKYJHa 11 HOJydYaeM paBeHCTBO (267).

Yrofm xapakTepucTHRA HACOCA He M3MEHANACH HPU U3Me-
HeHIU JHMAMEeTPA NOPILHNA, HeoG XORUMO COOTBETCTBEHHO H3Me-
Huts h n H pasa ganuoi XapaRTePUCTHHRU, T. €. HAOIKHO
OBIT B!

hHd? = hyH d3 = Const. (268)

CoBMeleRne XapaKTCPHCTHE MOMOHTOB BEeTPOIBHIATEIsN
H mopmiHeBoro Hacoca. lloxcunrriBas BeipaGoTKY BeTpoHa-
COCHOII yCTAHOBKM, HEOOXOIMMO 3HATD, IIPU KAKOH CROPOCTII
BeTpa BETPOABUIATEND TPOTAETCA I HPU KAKOE OCTAHABIMA-
Baerca. Haubomgee mpocto sroT Bompoc peluaercss coBMolue-
HUeM XapAaKTepUCTHKU MOMEHTOB HATPY3KH MOPIIHEBOI'O
HAcoca ¢ XAPAKTePUCTHHOW MOMEITOB BCTPOJBUIATE]A, MO~
CTPOeHHOIl JAA PasHuX CROpOCTell Berpa.

XaparTepHCTHKA OTHOCHTEIBHBIX MOMeHTOB M BeTpoxo-
Jeca B 3aBICHMOCTI OT OBICTPOXOJHOCTH Z MOKA33HA Ha
puc. 216. 9ra xapaKTepUCTHKA IePeCcYATHIBACTCA HA XapaK-
TePHCTUKY PasvepHHX MOMeHTOB M 10 MeTOpNy, usmomeH-
HOMY BHe (cTp. 340), MpPH 3TOM MOMEHTHI OIpejesiseM 1o
YpaBHEHHIO:

M=MrR &,
Ite R — pajgmyc BeTpOKOJeca.
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B rabaune 22 pgaéresa ofmuit mpmMep mepecdéTa OTHOCH-
TelXbHOr0 MOMeHTa M Ha pasMepHbIf MOMEHT M urv gaa
4-10MaCTHOTO BETPOKOIECA ANAaMETPOM 8 M.

Ilo aroit rabaune mocrpoen rpaduk (puc. 220), KOTOPEM
MOKHO MOJEB3OBATECA MPH CPaBHEHUU MOMEHTOB BETpPOKOJe-
ca D=8 M # MalINHB COOTBETCTBYIOMEH MOIHOCTH.

MomeHT mpopuIHeBOIO HacOca OjMHApHOIO JelicTBuA 3a
BpeMA HOJHOTO 000poTa KPHMBOIIMIHOTO MEXaHW3Ma H3Me-

|

90

60

30

(=1

80 n

0O60poTH geTpPOKONEGCaE

Pue. 220. XapawTepHCTHKA DPa3MEPHBIX MOMEHTOB
perpoxoleca BUMI [I-8.

HsgeTcsA HpOHOpIU/IOHaJIBHO CHHYyCYy YIJa IOBOPOTA KPHUBO-

mana (puc. 221). _
M= Prsing —, (269)

i
rae: P — cuaa, peliersywonmas 118 WTAHTY,
r —_—% — pajuyc HKpUBOIINMA;

@ — YTOJI IIOBOPOTA KPUBOWIMNA, M3MEUAOUMACH IpH
padoyem xoge or O jgo m;

28> 355



*DOOPH — ¢
— 5 ‘lIALPM — p ‘PWEWARYAW OJOHUHMmIOEHAH yudaldom — £ ‘eporonodidg Ared wn pHASLOAMM — 7

fe000PH eJHelm
-e002eH oJogenmdon oummognrdy ex eluowor eymiondarwedeX 1g7 -oRd

r

tov

Kithoo9T

d

——

——
YOX, HOLIOLUOY
4 X

i




{ — mepejaToYloe OTHONIeHMe MeMNy KPUBOLIANOM M
BETPOKOJIECOM;

7 — DOMiBf K. @. JI. HAcOca, OlpejeadeMslii IO ypaBHe-
Haw (2568).

Mpuuas P=1, r=1, /=1 u =1, noxyunv BHpa:KeHNe
A HOCTPOCHUS OTHOCHUTCNBHOII XapaKTepUCTHRH MOMEHTA
HArpy3KH:

M, =3siny. (270)

Haudonpinell BeIMYUHL MOMEHT JIOCTHTAET, KOTHA PAgUyc
KPHUBOIIMNIA 1 INTAHTA HACOCA GOCTABIAKLT yroa p=90°,
B arom cayuae sing =1, crexoBareabno, Mp,.x=1, a mpa
yraax 9=180° u ¢ =0 MOMEHT HATPY3KH PaBeH HYIO.

B npouecce paGoTe BeTpOKOICCO MPEOAOOBACT CPEAHMAIL
MOMEHT HArpY3KH, BeJIUINHA KOTOPOTO MOKET ORTDH ompeje-
JTeHa [eACHUEM IITOWaj, OTpaHUIeHHO KPUBOIT CIHYCOUAb!
3a 1 pabounit X0 Ha myTh Haxbila KPABOUIMOA IIpU pabodem
U XOJOCTOM XOde, T. €. Ha 2T,

Ipu namenennu yraa ¢ or 0 go T mMoMeHTHAsA piomanb
Gyjer paBHa:

Mp= (;sin odp=2. 27)

.

Beauanua ke OTHOCHTENBHOTO cpejHero MoMeHra Oyjer
paBHa:

Ha puc. 221 210T MOMEHT MOK23aH BATPAXOBAHHON MI0-

HIaaKoil.
i

Vvnomns M=1 m M,=— Ha BeJuvwuHpl, BXOJA-

wue B paBeHcTBO (269) pa3vepHOro MOMEHTa HArpy3kH,
TIOJTY UM

Almav:P”‘_} ’ (272)
Moy="Pri—, (273)
Te:
=d-H
p="1 (274}

ycmaume II0 mITAHTe Hacoca 3a CYET cTONGA BOAH;
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d — puamMerp HOPINHA B CM;
H — namop B M;
7 — DOMHME K. m. X. Hacoca [cM. ypasHenue (258)].
TNopcrapasana suaseHue P B ypapresusa (272) u (273), noxy-
THM: nd?Hri __ nd?Hhi ] -
M= Ty = m = 0,0392d*hH _Ln_ KM, (272a)

rd°Hri d2hH: L
M= om =110 5==001250%H =, (273a)

agech d — B cM; h — B MeTpax.

MaxrcmMaapHEINT MOMEHT NPEONONEeBACTCA MOMEHTOM BeT-
pOKOJeca NpW TPOTAHWH, €CJIM HAaNOPHKHI TpyGOmpoBox Ha-
IIOTHEH BOXOIi, a cpefHNil MOMEHT mpeoxodeBaeTcA pabouanmym
MOMEHTOM BeTpokoyeca. llpu coBmemennn xaparrepmeTmk
MOMEHTOB BETPOROJIECA U HACOCA, XAPAKTEPHUCTNRA CPEAHETO
MOMEHTa IIPeJICTaBUTCA B BUAe IIPAMOIl, mapasiesbHOIl ocu
agcnuce. MakcnManbHEH MOMEHT GyneT npu 060pOTax, pas-
HEIX HYJK, T. €. IpH TPOTaHNU BETPOKOIECA C MeCTa.

Karoft Tunm Berpopsurarensa, TUXOXOAHHIT lim OpicTpo-
XonHbit, Oyaer ayume paboTaTh ¢ HOPIIHCBHM HAcOCOM,
MOKHO YCTAHOBHTL IIPW CPaBHEHHM XapaKTepHCTHR HTHX
meurareneit. Ha puc. 222 npusenern kpusbie pabodux Mo-
MEHTOB! CINIOIIHBE — MHOTOJOMACTHOTO THXOXOFHOI'O BET-
pAKA M NOYHKTApHBIE — TPEXIONACTHOrO, OBICTPOXONHOIO.
Momenr moplHeBoro Hacoca, IPUKIIOYAEMOI0 K THXOXOJ-
HOMY BeTPARY, HOKA3aH BepxHelt npayoit I, u kK OpicTpo-
XOMHOMY ILkuell npasmoft 2, mapaldaeabHOI TOPU3OHTANb-
Hoit ocu. 13 pmcymka BuaumM, 49TO B Hayame palOTEI MOMEHT
THXOXOJHOrO BeTPAKa, KAK NOKABHIRAIOT CIIOUIHKIE KPUBHIE,
epile pabovero MOMEHTa Hacoca, MoMEHT GHICTPOXOXHOTO
BeTpAKa HpPU TPOTAaHAM, KAK JIOKA3BIBAIGT IIYHKTADHHIEC KDH-
BhIe, B HECKOJBKO Pa3 MEHbIIE MOMCHTA NOPIIHEBOIO Hacoca.
Beaencersue 3TOTO:

1) TnxoxonHwIt BeTpAK OyeT HaYMHATH PAabOTAaTh PN 3HA-
TUTENHLHO MEHBIIUX CHOPOCTAX BETPA, 9eM GLICTPOXONHBIA, H

2) Tar Kak mOpILIHEBOI HacOc Tpebyer Maloro yMcaa Kaya-
HU#, TO Iepejady OT BETPOKOJECAa K KPMBOUINIY Hacoca
mpOIHe OCYWIeCTBHTH Y THXOXOJAHOTO BETPAKA, 4 He y OLicT-
POXOIHOTO.

BricTpoxopHnlil BeTpOABUIATEN b TEOPETHIECKH MOKET pa-
0oraTh ¢ NGPIIHEBHIM HACOCOM, €CIHM OGCPYROBATEH €ro:

1) ueHrpobes#iHOI MyJQTOH, momyckamomeil pasber Berpo-
KOJIeca BXOJOCTYI M HPUKIIYAueHd MOpPIIHEeBON Hacoc,
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KOTJ[a MOMeHT 1IeHTPOGeKHEIX ¢ My§rhl 6yaeT B COCTOAHAN
npeofioseTh HAYaJbHEIII MOMEHT MOPIMHEBOrO Hacoca;
2) peayKTOpOM ¢ GONBILIMM MEPEeXATOYHEIM OTHOIIEHAeM
I CHH#eHNA OGOpPOTOB KPHBOLIMIHOIO MEXaHHM3MA,
OnpeneleHne moTeps Hamopa B TpyGompoBoxe. XapakTe-
pucruky I, II u 111 na pnc. 219 nocTpoeHs §ea yaéta morepb
Hamopa B Tpy0OmpoOBoje B HpepmoOJOKeHUH, YTO HAcoC pa-
§0oTaeT ¢ MangLiM 4YHCIOM XOXOB Ha KOpOTKNil rpybGomposog

M
K: H) — = —BuCTpoXoaHuUA 2=5, 153
————Tuxoxoanua Z=1.2; 1218
100>
N o
90 %
N
8 N
N
70) AN
N
S 60 \
g
Vs
3 '0\\L”.
2 FEMIpT | NE
b P
g4 AN
Z 30 \‘
< e 1/:441 N N,
£ 20 & ~ l
S T - - _—: g, 1T — r ~1
Mzp D — I
LU S s e ey REDE “ V=6 M/t vgh/;\ D)
—_’i.—%’ i iy R B, = [CE4 ~ P
— T T 1y=4 cﬁb "——L i i
TB-5 0 10 20 30 40 50 60 70 »n
Buerp D-5 0 40 80 120 160 200 240 280
Hacoc 0 3 6 9 12 15 18 2

Uncao ofivpoioB

Pumc. 222, CpaBHEenHG XaPaKTePHCTHK MOMEHTOB THXOXOZHOTO
7 GRICTPOXOJNOrO BeTPOJBAraresiel.

(70 30 »1), ¢ MAJEIM KOJUYECTBOM KOJeH u ez 3ajpuskex Ha
JUHKK pr6onposona Ecau me Hacoc Gyger paborarh Ha
JTMHHEIT TpyOOIpoOBOK, TO BTW HOTEPHA MOTYT CHIBHO IIO-
BINATH HA XAPAKTIEpPHCTHRY Hacoca,

Ilorepn Hamopa onpenenmoTcH CaeayomuM  00pasom:

v? -
sh= (117 +8)5, (275)
122
rae: )‘1?2_5’ — m@moTepm B MeTPAaX B HarHeTaTeJbHBIX H
BeachBamMUX TpyOax;
2
ﬁz—g — MECTHHE [OTEepM B KOJeHaxX, KIAHaHaX,
nepexogax u T. IL;
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{ — paupa tpyGompoBsoxa;
d — pnamerp Tpyo;
¢ — CKOPOCTH UBIGKEHNA BOJABI B TPYOax,
) — K0d(ULUeHT, 3aBACAIINN OT AnaMeTpa Tpys, mepoxo-
BaTOCTH HX CTEHOK M CKOPOCTH JABH/KeHIIA B HAX BOMLI.
Bennaunp sToro Kosduiyenra B 3aBHCIMOCTH OT JNAMETpA
AesIe3Hslx TpyO mpmBegens! B tabmnne 23, KoTOpas mojcyu-
raga mo gausHeM Hapen, Hyrrepa u Mannnnra. Sroii radan-
Heit MOMKHO [OJIB30BATHCA AN OPHOMN3UTETBHEIX ITOACUE-
ToB morepb B tpybax. Ilpu osrom rpada seanuns) mo Japen
6omee moaxojMT K HOBHIM Tpy0aM ¢ raagKuM#u CTEHKAMH,
h mo Kyrrepy Oozmee mogxonut K Tpy0aM ¢ CHIBHO HIEPOXOBA-
THIMA CTEHKAMHI ¢ KoaduuueHTOM mepoxosaroct H=0.25 u,
HAKOHeN, AaHHbe 00 MaHHUHTY , KOTOpPHII HpUHAMaeT KOdHH-
uuent mepoxonarocta =0,012, 6omee mogxomar k Tpydam,
AMCIOMNM CTeHKM MeHbmiell mepoxopatocTn [24].
Jdna Gonee TOUHLIX MOACYETOB mOTEph B TPYDAX MOMHO
nons3oBaThed Popmyaoil Jlanra
1,7 -
)‘z-o—%‘m, (276)
rae ), aaa raageax tpy6 Haxo 6Opark pasuem or 0,01 go
0,012, a pna mepoxoBaTHX Tpy0 UYrYHHHX U H(QIE3HHIX
.0: k)
Re —uncao Peitnoxpaca  ompepeaserca mo  $opmyse

. Vd
(29), B woropoitl BmecTo / Haxo nocraBurh d, T. 6. Re= 5

b

rfe kOdPUUMEeNT KMHEMATUYC KON BABKOCTH JJAA BOXH paBeH
v=1.10"¢ npn ¢=20°C.
Tabanmua 23
Eos@unmenTs 2 mo dapen, Kyrrepy m Manruwnry

llnagmp ) " A N [N
TDYG MM no Kyt no Marna
md " no apes npit KL(??QYS opu n:"t) ,1101‘32
40 0,0325 0,0962 0,0524
50 0,0300 0,0820 0,0488
75 0,0266 0,0625 0,0425
100 0,0250 0,0523 0,0386
125 0,0240 0,0458 0,0359
150 0,0233 0,0412 0,0338
175 0,0229 0,0378 0,0321
200 0,0224 0,0352 0,0307
225 0,0222 0,0331 0,0295
250 0,0220 0,0314 0,0285
300 0,0216 0,0287 0,0268
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Ilpu onpemeneHnn KO3QUIUEHTA § MECTHHIX IIOTEPb MOMKHO
NoNAb30BATECA  NPUONMKEHHHIMO — JAHHRIMM, TPUBeASH-

HeMD B Tabanue 24.

Tabnomua 24

Cpepume JasHLIe ! MeeTHBIX mOoTeps Hamopa [21]

1adMEeHO BaHile MECTHOI'O NPCHATCTRUA

Koaduyenr
CONPOTIIBICHIA

Bxox B 1pyGy Ce3 CkpyrieHms KPOMKA BXOAIO-
TO OTBEPCTHA o 4 v 4 v o 4 v v v 4 o o o o s

To e, HO NpPA XOPOIIO CKPYIIIGUHOH KPOMKE .
Buxoa u3 Tpy6u B 6ak Gonmplumx pasMepoB . .

Pearuit moBopor TpyOH Gea MepexORUOro 3aKpyr-
JIelllsT NpW VEMe moBopoTa okomo 90° . . . .

Koaeno ma tpyGe ¢ yrmoM B 90° npm pammyce
Kosena R,=2d, rme d—pmaMerp TpyOH . . .

Tome upm onTEMambuoM cooTHoweHmn R,
DOEB—Td . . v v e e e e e e e

Bagsm:kka Ma  Kpyraoi Tpybe mnpm cpenneM
OTKPHITHH « v « v o o o 0 o s« v v v v o o s

OTkpHTaA 33JBH/KKA Ha Kpyridofl TpyGe .
Kpan (10 BaXMeTeBY) + « + v v v v v v o v v W

Bxoa B 3aGopuyn BogompoBonHyio TPySy (mpe-
ROXPallHTeIbHAA CeTKa ¢ 3aNOPIBIM IIANAHOM)

£,.=0,50
Lox=0,10
Conx=1,00

Cnos =1,25—1,50

¢, =0,50
¢, =0,30
¢, =2,00
¢, =0,10
typ=5—T
Legs=3—10

Kak n3MeHAKTCA moTepu HAmopa B KiIamaHe U CeTKe B
3aBUCUMOCTH OT CKOPOCTH JBUKEHUA BOABL B TPYOAX pasHLIX
AuaMeTpOB, MOKA3aHO Ha rpadmke puc. 223. 91um rpadurom
MOM{HO TIONB30BATBHCA A ONpefelleHuA MOoTePh Hamopa

B KJamaHe d ceTKe JAHHOIO Tpybomposoaa.

XapakrepucTHKa Hacoca CTPOHTCA B 33aBUCHMOCTH OT
0GOpOTOB, HOITOMY H IOACYET MOTEPb Hamopa Heobxomnmo
npoussecTn /A pa3anyHbx 000poToB. [l pemennsa ypas-
HeHus (275) HeoGXoaUMO B IIEpPBYIO OYepeb ONpeleuTh pac-
Xox () B 3aBHCHUMOCTH OT YMCJIA XOJ0B MOPUWIHA Hacoca.

IlpoussopnTenpHOCTE HACOCR pAaBHA:

Q__

75N n
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rae N — MOImHOCTD, pa3BnBaeMas BeTPONBUTATeIeM IIPHU CKO-
poctu BeTpa or 3 o 4 m/cex.

Ha paGoueit xapaxre-
puctuke (puc. 219) sra
MOLIHOCTH OIIpeAeTAeTC s

S TOYKOIl nepeceyeHns ay-
3 ya ] unu I/ ¢ BepuruHoOil

j b,o‘a/ KPMBOIl MOIIHOCTH Be-
/ 4 TpOABUTATEIS.

y Y [pn nmopcuére mpous-
By E / ’ BOfUTENBHOCTH () 3aja-
. 7 I0TCA CTATUYOCKNM HAIO-

»

- 30 4

A
2
dz'ye
L

™~
N

a

&
\ T

T avi as] | pom H.

, //Tﬁ Tak Kak UpPOU3BOAM-

TEvn TeJIBHOCTH Hacoca u3Me-

— =d HAeTCcA NIPAMO NPOIOp-
i 2 3 4 5 Mee, IMOHAMBHO 00OpOTaM ero

Cropocrs  asrwen. BOAw B TpyGe KPpUBOUINIIA, TO IPOU3BO-

Puc. 223. rpaqu IR OUpefeeHus IUgTGJIbHOCTBIIpPI aApyrux
UoTeph B KjalaHaX X CETKe. oboporax Gymer pasHa

n n
Q1:Q ;"a Qz':Q'fJ

rge Q m n 0e3 WHIEKCOB OTHOCATCA K MOMIHOCTH HAcOca B
TOUKEe, TJe eT0 XapaKTePHCTUKA HEepeceKaeT BepIIMHY KpH-
BO¥ MOMIHOCTH BETPOABUIATCJIA.

C yseanueHueM OGOPOTOB WOTEPH PACTyT, BeIMYUHY HX
onpejeaseM 1o ypasHeHmo (275).

Beonsa atn motepu B ypasHerue (2061) momHocTu, 3arpa-
uyuBaeMoit Ha palory Hacoca, mpm apyrmx oGopoTax ng,
Oy YIM:

!

Moteps wHanopa & xaanawax W cerxe hy
w

<

0,785d2hr4ny (H - Zh,)

N]_ - 75.1-60 . (2613)
Ha ocnoBanmu ypasnermit (261) u (261a) momywaem:
ng (H 4 Thy) nl h,
Ny=NBETE —y (1 +)- 277)

[To sromy ypaBHeHuI0 HAZO ONmpemesaATh TOUKM NI KpH-
BOH MOIJHOCTH HACOCA B 3aBHCUMOCTH OT 00OPOTOB ero Kpu-
BOIIMITHOTO MEXAaHH3Ma.

Yem Gonbime cTaTYecKHii HANMOp, TeM MEHBUIC OTHOUICHHE
Zh,

— » BXOAsillee CIaraeMblM B MHOMUTeNb ypasHerus (277)
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MOIIHOCTH Hacoca.JIpn MaJIHX #e 000pOTax Kpu BOIANIA CPEX-
HAAA CKOPOCTh IIOPUIHA TaKke Maja, clefoBaTelbHO, Majua
B CKOPOCTDH [JBUMCHNA MRUAKOCTH B TpyGax, Kotopas oby-
CIIOBIMBAET MOTEPY HANOpA, TAK YTO KPHBAsg XapaKTepUCTH-
Ku Hacoca OymeT mpudamxarbes k npamoil. Ha npaxruxe,
¢ [EJNBI YOPOIEeHHA PACYETOB, XapAKTePUCTHKY HOPIIHCBHX
HACOCOB IIPHHUMAIOTCA B BUJE IIPAMHX JUEHIT, IPU 3TOM IIpH-
HUMAETCS HOCTOAHHHII HAIIOp ¢ YYETOM HOTeph HPU HOPMAlb-
HEX 000poTax KpHMBOIINMA.

Merox H3MeHeHAS XapaKTepHCTHEH NOpIIHeBOro Hacoca
B COOTBETCTBHH ¢ XapaKTepHCTHKoH BeTpompurareasi. Pac-
CMaTpUBAA COBMEIMEHHYIO XapaKTepUCTUKY BETPOHACOCHOTO
arperara (puc. 219), sugum, yroayun I, II u II] xapaxre-
PHCTHKI Hacoca MePeceKalnT KpHUBHE XAapaKTePUCTHK MOII-
HOCTH BCTPONBHTATENA B TOYKAX MAKCHMAIBHON MOUMIHOCTH
TOJBKO I[pH OHHON CKOpOCTH, COOTBETCTBYIOIIEii ompeme-
JEHHEM 000pOTaM, B TO BpeMsd KaK NIpH jApyrux, Goiee BH-
COKHMX CKOPOCTAX BETPA BTH JIyUM I€PECEKAIOT BeTBN KPHUBHIX
B TOYKAX MEHBIIIX MOMHOCTeil. OTO yKa3HBaeT Ha TO, 4TO
NOpIIHEBOH HACOC He MOMKET ITOJHOCTBIO 3arpyiKaTh BETPO-
ABATATENb COOTBETCTBCHHO PAa3BUBAEMOIl UM MOMIHOCTH IIpU
Ka 1011 ckopocTr BeTpa. OO0 BACHACTCH B3TO TEM, 4YTO MOMHOCT
BeTpAKA H3MEHAETCH NPONOPIHMOHANIBHO Ky0y CcKOpo-
CTH BETPA, B TO BpeMA KAK MOLIHOCTH HOPHIHEBOTO Hacoca
H3MCHACTCH NPONOPUMOHAIBHO IepBOil cTemeHu dmcaa ofo-
POTOB KPUBOIIUITHOTO MCX3HM3MA,

IIpoeepém uepe3 BepliMHLI XapaKTePHCTUK MOIHOCTH BeT-
poxBHIaTensd KpUBYIO A, COOTBETCTBYIOMYIO, OYeBUAHO, HaU-
OonbureMy KOBQUUHEHTY & MCHIONB3OBAHUA DHEPIUH BETPA
(puc. 218). Kpuraa noxaspiBaer, KaK NOMKHA HU3MEHATHCHA
MOmMHOCTh padoyell MAIIMHKE, B HAaleM CJIyYae MOPIIHEBOTO
Hacoca, ¢ W3MEeHeHUeM 00OpoOTOB, YTO0OH arperar Mor pado-
TaTh C MAKCHMAJBHBIM &,

ITocMoTpuM, HEIB3A JH 3ACTABHTH pafoTaTh NOPIIHEBOLL
HACcOC TaK, yTo0H moTpebiasgeMad MM MOLIHOCThL WU3MEHANACh
mo kpusoit A (puc. 218).

OGo3nauum B ypasHceHmom (261) IOCTOAHHHE BeNWYTHE
A ZaHHOrO Hacocd uepes C, MCKIIOYNB U3 NOCTOAHHBIX XOJ
NOpLIHA ¥ 0GOPOTH; TOTa MOUTHOCT b MOZKHO BRIPA3UTh IIPOMIC:

N = C}an.

Wavenas B aToM PAaBCHCTBE hunn n COOTBeTCTBEHHO M3MeE-~
HEeHWI0 MOUIHOCTH BeTPOABHIATENA, T. €. IPONOPIUOHAIBHO
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Ky0y CKOpOCTH BeTpa, MH MOKeM IHOAYIUThH He NPAMYI
JUHUI0 XapaKTepUCTHKN MOIHOCTH Hacoca, a KPHBYIO ——
Kybuueckyo mapabomy. 9Ta Kpubas, Oyayun coByelieHa c
XapaKTepHCTHKOI BeTPOABUTATENA, IPOIRET Yepes BepIlMHE
KPUBHIX MOMHOCTEHl BETpOABHIaTensi, KAK IOKA34aHO HA puc.
218 u, caenoBaTelbHO, AJIA HAHHON CKOPOCTH BETPA MOKEM
HANNCATH:

N=_Chn (278)
H Ipyroif CKOpOCTHA BeTpa:
N,=Chyn,. (278a)
Baas oTHomIeHne STHX YpapHeHHII, NONXYyUHM:
No oty
N ™= "hn?
OTKYAA:
h =nh J—V—El
z N ng'’

roe N, by U1 By — MOHIHOCTB, X0 ¥ OGOpOTH KpHBOLINMMA
HAcoca UpH NHHX CKOPOCTAX BETpA.

Tar rak:
Ny, v
N T yse
MOkeM HAINCaTh:
V_g n
I?w’::h 173 . NTD . (279)

910 ypaBHEHNE OKA3KBAET , 9YTO €CHHM N3MEHATD XO[ IOpII-
Hs HAcOCa IPAMO IPONOPIMOHAIBHO K0y CROpOCTel BETpa
1 00paTHO P OHOP IMOHATBHO YHCITY XOZ0B HOPIIHA,TO MOKHO
IOJIYYATH XapaKTepUCTUKY MOUIHOCTH HACOCA, COOTBETCTBYIO-
myio paGoTe BEeTPOXBUTATENA ¢ MAKCHMAIBHHIM KOI)UINEH-
TOM HCIOJAb30OBAHMA DHEPIHMU BETpA.

OcraBuasg B ypaBHEeHHAX

N=Chn n N,=Chp,

Xog IMOPmMHA NOCTOAHHHIM, MOMCM HAIIUCATH!

Nyt
N~ n’
OTKYAA:
n
N — N=Z,

364



uaun:
Ny V3
n_L_:nN‘:nr;g. (280)

OTtcioga caegyer, 9TO XapakTepUCTUKY Hacoca, COOTBET-
CTBYOINYI0 XAPAKTePUCTHKE BeTPOJBHTIATENA, MOMKHO IONY-
YUTH TAKKEe M3MEHEHHeM Yiclla XO40B NOPIIHA HACOCA IIPAMO
OpOLOPINOHATBHO Ky0y ckKOpocTeil Berpa.

Tarkum oGpa3oM, HMeeTCA ABA HNpuEMA, ¢ IOMON[BIO KOTO-
PHX MOKHO 3aCTaBUTh BeTpogBUTaTedb paboTaTh ¢ MOPLIHE-
BbIM HACOCOM HPH MAaKCUMAIBHHX 3HAUYCHHAX KODQUIMEHTA
ICITON B30BAHMA DHEPIHM BeTpa:

1) msmMeHeHNe JIMHB X0fa HOPUIHA Hacoca JOMNKHO OBITH
OpONOpIMOHANBHO Ky0y cKopocTeil Berpa u olparHo mpo-
NOPUMOHAMBHO YUCJIY XOJOB NOPIIHA Hacoca [ypaBHeHUe
279)];

2) m3MeHeHMe YCJIa XOMOB MOPHIHA HACOCA TOJKHO GHITh
UpAMO MPONOPIHNOHATBHO Ky0y cKOpocTeit Berpa [ypaBHeHUe
(280}1.

UcnwiTanusa BeTpOmBUTaTeNA ¢ HpHCHOCOOICHHeM, H3Me-
HAOUIMM Xop nopinHa, 6ern nposegers 6. IIBOU B8 1935 r.
[ToryyeHHass OMBITOM XapaKTEPUCTHKA OYeHBb OJM3KO IOJ-
XOOUT K Teoperuueckoii. OQHAKO 3TO npucmnocobaeHie He
OBIIIO [0BeAEHO QO NPAaKTHYCCKOIO MIpuMeHeHHHA.

§ 50. PABOTA BETPOJABUTATEJIEIl ¢ UEHTPOBERHBIMHA
HACOCAMU

OCHOBHEIM IPEUMYUIECTBOM IEHTPOOEKHEX HACOCOB Iepes
NOpIIHEBHIMH ABIACTCH OTCYTCTBUE IOPHIHA ¢ OBICTPO H3HA-
INMBAOMUMUCA MaHjKeTaMH, BHICOKAA IIPOM3BOAUTENBHOCTH
HpH MalXsX rafapHTHHX pa3Mepax Hacoca M GOdbIIAA Jl0JI-
POBEYHOCTh B ODKCINIOATAI[NHU.

Onnako pabora BeTpojBHIATe A HA HEHTPOOCIKHLIIL Hacoc
HMeeT HEKOTOPHle OTPHIATE]1BHEE CTOPOHBI: HEHTPOOeHHBIH
HAacoc padoTaeT ¢ BhHCOKHM KOPPHUIUCHTOM IOME3HOIO neii-
CTBHSA JINIb OPU ONpCACTEHHBIX 000POTaX, BETPOABUIATEIND
e padoTaeT ¢ IepeMeHHpIMH 000POTaMU, M TAK KaK Alama-
30H 060OpOTOB HEHTPOLEe;RHOr0 HACOCA, NMPU KOTOPEX OH MO-
1a8T BOLY C BEICOKHM KOD(PHI[MEHTOM II0JEe3HOTO jelicTBuUA,
HeBEJUK, a 000POTH BeTPORBUTATENA ¢ HATPY3KOI IpK U3Me-
HeHIM cKOpocCTeit BeTpa OT 3 L0 8 M/cer. MOTYT H3MEHATBCSH
IIOYTH BABOE, TO MOjAua Ilacoca IPH HEeTOYHOM moabope ero
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K BETPOJABUTATENI0 MOMKET OCYIHeCTBAATHCA d(PPeKTABHO
anmb B HeGoabmoM AmanasoHe paGounmx cKopocTeit Berpa,
Hosromy, gna npaBuabsHOrO mMogGopa NEHTPODEKHOTO Hacoca
K BeTPOABMTATeNl0, HEOGXOguMO 3HATh XaPAKTePHCTHKE
BTUX MAIIAH, MOCTPOEHHHE B 3aBHCHMOCTH OT 4Yucaa 06o-
POTOB.

MeTon nepecaéra OOLIYHBIX XAPAKTEPHCTHE LeHTPOOeKHBIX
HacocoB H — Q, N — () npa n=_Cons{ Ha xaparTepHCTHLRA
B 3aRACHMOCTH 0T i npa H==Const. OGLiyH0 XapaKTepHCTUKH

N eHue
a.c. N
10 50 - ——t =
9 Ny=1450 06/mun=Const. T
b
8 490 <[Np
yd \4 Hn
7 = 1 N
20 N
6 Z ] M 60
5 v / L | 50
-
4 20 . n—40
// ‘ \\\l
3 a H\ 30
\
2 10 20
1 / 10
[ 0

" 4 6 8 10 12 14 16 Qajex.

Puc. 224. Xapawtepueruka H—Q B N —Q
npa # = Const UeHTPOSeKHOro HACOCA.

NeHTpOoGe;RHBIX HACOCOB CTPOATCSA B 38BHCUMOCTH OT MOZAYH
(pacxoma) ¢}, OTKIafHBaeMOl na ropu3oHTAaABHO ocu rpa-
Pnka; Ha BePTHKAIBHON OCM OTKIANBIBAIOTCH MOMIMOCTDH Y,
wanop H w xosdumneHT nomesHoro  fgeificTHA 3
(pue. 224). Taroit opmoit xaparrepucrurn npu n=_Const,
AJA moxdopa HAcoca R BETPOMBUTATENIO HENb3sI HEIOCPEH-
CTBEHHO Bocnoixb3oBathcd. IloaToMy, 4YTO6H YCTAHOBHTH
COOTBETCTBUE peskuMa pPaboTH UEHTPODEeHOTO Hacoca pa-
GoTe BETPOJBHTATENA, HEOGXOAUMO JAHHYIO XaPaKTePUCTHKY
HepecTPONTh B 38BHCHMOCTH OT umcaa oGopoToB n *,
[Tepecuér xapakrepucTHk H—(Q uenTpobe;RHOTO HACOCA
Ha XapaKTepMCTHKM B 3ABUCHMOCTH OT YMCAd 0GOPOTOB OCHO-

* Crniocod nepecuéra npeiioxern mmn. C, C. Pyanensiy.
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BHIBAETCA HA 3aKOHE AUMHAMAYECKOIo moxobusA, ycTaHaBIH-
papouero 3asucumocth @, H m N or uucaa oGoporos n, a
UMEHHO:

1) pacxomu oTHOCATCA Kak 00OpPOTH,

2) HAHOpH OTHOCATCA KAaK KBagpaThl 000poTOB H

3) MOmHOCTH OTHOCATCA KakK KyOn 060poToB, T. €.!

&:nx H1

e 7, (281)
H;, [/n;\2
=) (252
N n.\3
=) (289

rge Q, H, N m n — cOOTBETCTBEHHO pacXOj, HAMOpP, MOMUI-
HOCTH M 4ucao ofopOTOB Hacoca.

Haa Toro yroOH yHpOCTHTH HepecyéT XapakTepHCTHK Ha
OpYTOM pesuM, IPUXONHUTCA ONMYCKATH, YTO HAIOD C H3Me-
HeHueM o0OpOTOB oOcTAGTCA IO-
CTOAHHBIM, T. €, Hacoc paGoTaer ).,
Ha KOpoTKMii Tpylomposon. Me-
Iy TeM yBelIuueHHe Hamopa
moxker gocturars 109, or crarm-
YeCKOTO fame WpH KOPOTKOM
Tpydonpogoge.

Hamenenne Hapopa mnpm pa-
Gore HeHTpPOOe;KHOTO HAcoca Io-
KazaHo Ha puc. 225, rpe Q, —
PACXOM; OPAMHATA d IIOKABHBAET
BeJIUYMHY CTATHYECKOTO HAIOPA;
orpesox H, maér upupamernne
Hamopa 3a cu4éT morepb B TpYGO-
npoeoae, Kpnpag H-—Q noxa-
3BIBaeT M3MEeHeHNe HAlopa B 3a-
BHCHMOCTH OT pacxona ( 1 Hagm- L 0o 2T25 Gg;lagg‘é'rep“cmm?
BaeTcA X AapaKTepHUuCTH- pyborporona
Kot rpyGonposBopga.

IIpu mepecuérax, KpoMe TOIO, NMPHHUMAT KOIPUIHUEHT
TOJIe3HOTO ACHCTBHA HAcOCA 7 MOCTOSHHEIM, UTO MU IpPaK-
THUECKHX PAcU8TaX MO/KHO NONYCTUTH, TAK KAaK OH H3Me-
HAeTcA He3HauMTedbHo. Paccmarpmsas, Hampumep, KpHBYIO
uU3MeHeHHA KOI(HMINeHTa Iode3Horo geficraus (puc. 226),
BUANM, 9T0, B mpegeaax n=900—1 300 1=77—787%, 1. e.
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Prc. 226. XapaxTeprncTHRa [eHTPOIeRHOTO HAcoca
B 3aBHCAMOCTH 0T ere qacida oGopoTos.

Pue. 227. YumsepcarTsr Hag XapakTepHCTHKA
UenTpOtesKaRIX HACOCOB.

R®OPPHIIEHT IONE3HOTO e CTBUHA MOUYTI NOCTOAHEH N TOJBKO
npu 600 u 1 500 of/unu. on magaer go 64—63%,.

B xarMX npefemax HM3MeHAeTCA KO3PUIUEHT IIOJe3HOTOo
neitcTBUA INEHTPOOEHOTO Hacoca ¢ W3MeHeHHeM 00oporos
I ApYyTHX BeJANYNH XAPAKTEPHUCTHRH YHOOHO NPOCHEIUTH
10 YHHBEPCAABHON XapaKTepUCTHKe LEHTPOOE;KHOTO Ha-
coca (puc. 227). Ha aroit xapaxkTepucTure JAIOTCA 3aBHCH-
soetat H—Q n N—Q gas 0,7n, 0,87, 09n, 1,in u 1,2 n.
Kpnpre oguHakoBHX K. 1. 7. Hacoca UMeIOT YOpMY BHTAHY-
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THIX KPHBBIX, 3aMKHYTEHX BHA3Y I« 3aMBIKAIOHIUXCA TAKMHO
ApH AOCTATOYHOM IIPOJOJIACHNHA BBEPXY.

YHnBepcaldbHasA XapaKTePUCTHKA HAcOca [IO3BOJNSACT yCTa-
HOBUTH Haumsuropseitmmne @, H, 7, a Takxke ompegeanTh
sHAYeHHNe 3TUX BEeJHMYMH, ecan Kakaa-1uo ogHA W3 HUX fAB-
JAeTCH 3ajaHHOIM,

Hanpumep, npn ~,—Const (cM. TOpU30HTATBHYI0 MYHKTHP-
Hyl0 aunmo) n padore Hacoca npu n ofoporax, paboueit
TOUKOH mpH XapawTepmcTnre Ttpydomposoga H-—Q Gymer
rouka A. Ilpu srom macoc morpebiaser momuoctTs N, =N,
u co3gaér nanop I , npu pacxone Q4 u K. 1. A. 7==1,,,,,.. Ecan
YCIOBUA CHCTeMH W3MEHATCA, manpmusmep, k. BO3pacTér RO
#’,, T0o mpu pabore Hacoca ¢ MOCTOAHHLIMA obopoTamu pabo-
gaa Toura A mepemectarca B A4,, a pacxog 6yaer Q' ,<Q,,
saTpaunBaeMan MOIHHOCTI)NG—_—‘N,F<NA, CO3JaBacMBlil 1ATIOP
H), npu k. m. a. Hacoca 0,7 7. YT00H cOXpaHATL Y Hacoca
IpeskHAlL pacxof, ol godsked paborars ¢ oSoporamm 1,09 r,
66abmumu, uem 7. [Ipn arom paloueit Touroil Oymer A, m
cooTBeTcTBeHHO Hamop Hy. 3aTpadmsaeMas MOUHOCTH Ha-
coca, cooreercTByOman o6oporam 1,09 n, Oymer nouru pasua
N n K. 1. #. Hacoca oroio 0,79 1. VHusepcanbHas xapax-
TEPUCTHKA [IOKA3BIBAET,YT0 paboTa Hacoca IpH NMePeMeHHHIX
YCaoBAAX B 001ACTH XOPOMIMX K. II. JI. BOBMOKHA IIPH H3IMe-
HeHuMu umcaa oboporoB [5i}.

TawaM ofpasom, uMes 5Ty XapaKTePUCTHKY A OIpefe-
AEHHOTO TUMA IEeHTPOOe;KHHIX HACOCOB MOKHO GRICTPO ycTa-
HOBMTH OCHOBHbI® BeJIUWYUHH XAPAKTePHMCTHRHM Hacoca misd
PA3IMYHEIX PeMUMOB ero paboTH.

[Ipu oTcyTCTBME YHHBepCAXbHOI XapaKTepUCTUKH Hacoca,
XapaKTepUCTAKN [JIA APYTAX PesKUMOB ONPeNeldsaloT pac-
9ETOM.

Ucxoms us coorHourenmit (281)—(284), manumem ypa-
BHEHMA IepecyéTa HOPMATBHOH XAPAKTCPNCTHUKM TPH N,—
Const Ha XapaxTepPHCTUKY ¢ IePEMEHHBIM 2 IPU IIOCTOSHHOM
nanope H —=Const, ynoGuywo AJas nopfopa Hacoca K BeTpo-
ABUTAaTeN0, 8 MMEHHO:

ne__ ‘/IZ
OTKYa ny H
H,
n,=n, i (284)
Qo_ma__ v/ Ha
Q n, H’
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OTRYHa Q‘L_—_— Q Vf'fi; ) (285)

—17' ]
e ¥l =V ()
N,=Ny/ (%)3 (286)

The Ry, Qr, Ny — nepemennbie semnunHn npn H,—=Const.

Pemasi 5TH ypaBHEHHUA OTHOCUATEN b0 BCIMYUH ¢ UHACKCOM
T, MBl MOMeM NIPONBBECTH MepecyéT HOPMANbLOH XapaKTepu-
ctukn H—(Q (U3BecTHYI0 MO 33BOACKOMY KATaJIOTy MIH 110
JAAHHEIM HCOBITAHNIT) 1 DOCTPOUTH KpuBLe Qg, Ny, 1 B 3aBu-
CHMOCTH OT Ny Opu H =Const.

Jasa npumepa ncpecanaeM X4PAKTePUCTUKY LEHTpODes-
HOTO Hacoca, MOKa3aHHYKW HA puc. 224 npwu n,-—Const, Ha
XapaKTePUCTUKY IpH NCpeMeHHHX 000poTax.

Jorst uepBoﬁ TOUKM 10 YpapHenuAMm (284)—(286) naxogum:

pmm g M=1450 1/ 25— 1450.0,006 =1390 06 s,
No=N(7)*310 (135)° =274 . c.

Hpyrue senuuuHnt pacuéra cBemeHnl B Tadd. 25.

Tabnmua 25
XapakTepHCTHRA UCHTPOOCIKHOTO HACOCH

Ii3BeCTHBIE BENHYIHE H3 X1DaKTe~ ITen 9 UTAHHbC BeNMIAHLL
“erarm H- ( ;
| M- isiecons | SDTRbCT U
INg ( pc. 224%)
TUMCIE - _—
Q H N T, Tx Qx Ny
RITORE (W M Jg. ¢ % (@I Jycen. a. ¢.
t e s | 4 | s 8 | 1 | 8
1 0 38,4 3,10 0 1399 0 2,74
2 2 40,1 3,85 27,8 1 360 1,88 3,19
3 4 40,6 5,05 | 42,9 1350 3,73 4,08
4 6 39,6 6,35 | 49,9 1370 5,67 5,35
5 8 37,9 7,60 93,2 1398 7,72 6,82
6 10 35,3 8,70 54,2 1450 10,00 8,70
7 12 31,4 9,55 | 952,6 1536 12,72 11,38
8 14 25,8 9.95 | 48,4 1692 16,35 15,88
9 16 18,2 1 10,10 [ 38,5 2018 22,26 27,20
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[lo pauumm tabauuu 25 Ha rpaduee puc, 228 nocTpoeHst
KpHBhIe HEHTPOOEH(HOTO Hacoca B 3aBECHMOCTH OT YHcJaa 060-
poror n npm H =353 m =Const, kak 370 OLIIO TPUHATO B
pacuére.

IIpu mepecuére HOpmanbHHIX XapaKTepHCTUK Ha Apyro#
pPeMEM BechbMa yA0OHO mombs3oBarhed 0e3pasMepHbIMA Xa-
PAKTEPHCTHKAMM HACOCOB ¢ PAasiMYHbBIMU KOd)HIUUCHTAMA
OBICTPOXONHOCTH,

Hanomuum, 9410 GLICTPOXOQHOCTHIO, MIH Y€1 BHEIM 9UCIOM
o6OpOTOB Hacoca, HA3KBaeTCH YKCJIO 00OpOTOB TAKOro HO-
BOrO KOJIeca, KOTOpoe BO BCEX JeTanAX PeOMeTpUYECKA IO-

N|Q —F

neJnfee — - Qx"—i
w2 pra e
35{17,% — < | ‘ 10
30| t5 -+ - _ e : 60
25[12,5 /"_“', ~—1= 1—~" H=35,3=Consi 50
20] 10 ~ - ©
5 7,5 L7 1 o] %
10] 5,0V el 0
5[ &3 & 10
(1] ] 6‘\

1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 230006
MHH.
Puc. 228. [lepecudATaudas xapakTePHCIMKa UeHTPOGEMHOro Hacooa
B 3apacumocra or n npm H—Const.

NOGHO paccMaTpMBaeMOMy Koxecy Hacoca. Pasmepsl Hosoro

KoJjieca TOROOPAHKN TAaK, YTO NPH BhicoTe B 1 M n nogesHoi

MomuocTH 1 x. c. Bemmumna mopavm pasHa 75 m/cex.
BricrpoxoplrocTs BrIpa:kaeTcs ypaBHCHHEM:

« VQ
n8:3,()5nm2 R (287)
r4e: n 06/MmEH. — 4mCIO 06OPOTOB AHHOrO LEHTPOOEKHOLO

nacoca;

() — m’/cer. ero mopava (HasA HACOCOB ¢ ABYCTO
poTHUM Bcack BaHueM HeoGxonnMo Q pas-
IenaTs Ha 2);

H — nanop B M, OpAXOUAMUIICA HA OJHY CTY -
meHb; CIe/{0OBATEABHO, eClIl HACOC HMeeT
HECKOJIbKO CTyNeHeil (roaéc), TO cosxa-
BaeMBIf UM HAnop HeoOXO{UMO pa3felddTh
Ha 4YUCJI0 CTYHOeHeH,
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Beanuran H, Q u n, nogcrasagemsie B ypasHeRne (287),
OTHOCATCA K HAuBHITOjHeillieMy pemMy paGorm Hacoca.
BoipasieHNd OTHOCHTENBHEIX BEJHYIHH Mb IOJYYHM, pasge-
JIAB IpaBble W JIeBhple 9acTH ypasHeHuit (284)—(286), a rak-
sKe PaBeHCTBO 1, =7 COOTBeTCTBeHHO Ha N, Q,, N, B 1, T.e.:

":: V/Hu. (988)
o _ o /B 289
oo, V (289)
Ny N H, 3/’.
= (7)) (2901
7}‘1)___1
Ty Tn
Ny O
rar N /
N,,/“ Ns=32 —
25 / — ///’
/ /‘N\T’IS:?G
4 7
20 /L=t
A7 T
T o
5 Z
1.0 £
05 I, Ne=76.7
1\,MNs782
\
0 \
08 0.9 1.0 T 1.2 33 14 1.5 1.6 Nx

N
Prc. 229. Bespa3veplile XapaKTepHCTHKE ]—v—x 51 Q B 3aBHCHMOCTHA
n

Qn

iy
oT ;_ JLJIA HACOCOB € Pal3unIMA 6HCTPOXO,’IHO0T§!MB.
u

Beanunnml, crofuye B IPaBLIX 9acTAX 9TUX HOpMYI, onpe-
ReNAOT IO HOPMATBHLIM XapaKTepHcTHRAM HacocoB H—(Q, a
sarem CTPOAT XapaKTePHCTHKMN B OTHOCATEJN BHBIX BeAMYHHEX

npa H —Const, B 3aBuCUMOCTR OT lnl” Ha pme. 229 panm
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xpuBHe 6e3pa3MepHBIX XapAKTEPUCTHK MOIJHOCTA M PacXofa
AJIA ABYX HacocoB ¢ GucrpoxoxHocThio 82,0 m 76,7, a B Tab-
augax 26 m 27 npusepeHn nudpoBble 3HaUeHAA OTHOCHTEN b~
HEIX BENUYUH JJA S9TAX XapaKTepHCTHH.

B atnx tabanuax gauer Oe3pasMepHble 3HAYCHUA XapaKTe-
puctug H—Q u N—Q npn ,~—Const (derrpe rpadu
ciesa) m 6espasMepHble 3HAaYeHHA XApaKTEPHCTHAK, Hepe-
cunTaHHLe 10 ypasHeHuaM (288), (289), (290) pua nepemex-
#px oGoporos npu H=H =Const (rpm rpadu cnpasa mog

antepamn B, C n D); rpada A gug rTn' OTHOCHTCA KAK K 1pa-
n
BOM, TAK M K JAeBOH yacTAM TAGIHIL.

Tabnmoa 26
BespasMepuad xapAKTePHCTHES HAcOCa ¢ GHICTPOXOXHOCTHIO

n;=82,0

DeapaosMepHan Xu- Beapa3MeDHIA XapaKTepPHCTIIKA OpA n mepe-
parTepHcTiiKa H—Q MeRHoM B H=H, =Const

N—Q Opu ng = —

=Ccnst A ‘ B l c I D

Q| B N |2 _Tx @z O Hal = Hn|No _ N (Hn\3/y
Qn Hy Ny 17 " 1Qn Qn H T,,=]/‘]I‘ Na Nn( IT)

] e | s & | 5 | 6 | 7
0,0 !1,08710,356 0 0 0,951 0,315
0,2 11,1360,4425| 0,513 0,188 0,939 0,366
0,4 11.150,0,580 | 0,7915 0,373 0,933 0,470
0,6 11,12210,730 | 0,921 0,567 0,945 0,615
0,8 1,07410,874 | 0,982 0,772 0,965 0,784
1,011,0 {1,0 1,0 1,0 1,0 1,0
1.2 0,889{1,098 | 0,970 1,272 1,060 1,380

Ananornunpe TaGiamnb JOIKHEBL OBITH IOXCYMTAHBl HIA
PAKa HACOCOB € PAa3HBIMA GHICTPOXOXHOCTAMM. ITH TAOIAIHL
6ynyT mOJe3Hhl B PACYETHOH FPAKTHMEHE.

Yro6Hn mokasarh, KaK MOJL3OBATECA 0e3pa3MEPHBIMM Xa-
PAKTEepPUCTHKAMH, CHexaeM B KayecTBe HPHMepa Iepecdct
xapakrepactTrEn (puc. 224) Ha Apyroe yucao 0GOpOTOB M
COOTBETCTBYIOIAe emMy Hampmirogueiimmme H, Q u N.

C momombi ypasHerHit (284)-—(286) maxopmM OCHOBHHE
BexmauMHE HOBOTO peswmma: H' ., @', N', npu n’,=Const.

Hanpuvep, aag mranopa H’, =22 M 3HayeHUs xpyrAX Be-
JUYNE HAMBHITOANCHIIEr0 pesmuMa Hacoca, XapaKrepHCTHKA
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TaGnmua 27
BespasMepHs1o XAPARTEPHCTHEH Hacoca ¢ GEICTPOXOHOCTHIO

ng="96,7

BeapasMepliaa Be3pagMepHag XaparTepHCTIIKA NpU

X1paKTe pucTKa n gepeMeHHoM H H=H,=Const

H-Q, N— 0 upn

ny=Const A I B l C l D

o | ] v n_mlea ol e/ T Ns 1 (13,
Qn Hy Nn Ym  Tn iQn Qn L™ H |Ng N,,( H)

1| 213 i | 5 ] 6 | 7
0 |1,1800,521| O 0 0,920 0,405
0,333]1,221)0,689] 0,586 0,303 0,908 0,516
0,555]1,200(0,800] 0,834 0,508 0,913 0.608
0,77711,122|0,905] 0,963 0,734 0,943 0,758
1,0 1.0 {1,0 | 1.0 1.0 1,0 1,0
1,11110,931[1,045] 0,992 1,153 1,037 1,165
1,333|0,779/1,120] 0,328 1,513 1,133 1,630

!
®OTOpOr'o KamHa ma puc. 224, Gyayr pasHLL:
LN
" — 1450 ‘/@‘;tg:: 50.0,792 =1 150 06/max.;
L —10- /22, —10.0792=7,02 wlcer.;
, 1150 0 792)3 ’
Ny =87 (52) =8,7:(0,792)2=8,7.0,492=4,27 . c.

Vamexas noJdydennRe 3WRYCHisA a COOTBETCTBYOUIme
OTHOLUEMA, MPHUBCACHIHDBIe JANA 1aHHOTO Hacoca B Tada. 26
(cm. rpadnt CJIeBd), MBI ITOIY YUM HOPMATBHYI0 XaPAKTeDUCTA-
gy H—(Q, N—Q, npn nosom uucae oboporos rn' — Const.
A yvnronias DTH mie 311AYEHNA HA COOTBETCTRYIOWNE OTHOIIe-
HEA Tada. 26 copasa, OJAY4MM XapaKTePUc ruKy AQHHOTO Ia-
coca 1ipn nepemetinon n u nocrogunom =M’ = Const, Hco6-
XoMuMylo 1A yeaopnfi palorsl Berpo,wnrarul;{ ¢ BTUM
1acocoM.

Peayawrate moicuéroB mpusegensl B Tadax. 28,

CpapHum [ONY4CHIIBIE X4DAKTEPHCTHRH € XapaKTepUCTR-
KaMl, DOKA3aHIIBIMK Ha puc. 224 u 228, Jlag ororo HanecéM
TOUKN #3 Ta0a. 28 gesoil wacTn Ha puc. 224, a Toykn upaBoi
qactn taba. 28 na puc. 228; B pesyavrare nonyunv rpadurn,
noxasadubie Ha puc. 230 m 231, koropele KAKT HATAALHOE
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Tabamuoa 28

IepecaéT GespasMepHoii xapakrepmernrd (talm. 26) BHa pasmepuyw

c ; X ¢ ! DU
Ne xa}::}??gﬁ(:ég?\;gp“ “,;'}C;f)‘_ u;geaw?;ggﬁ-r::“v? I;anCToo(‘:Hr;g“
TOUECK (ROoyurHa Oepecd(Tom) ca H, (monysena mepecasTom)
Q H I N 7 Q n. N
n/cen, M Ja. ¢ % JCeK. of6/Mil. J. C.
R 5 6 1 | s
i 0 23,9 1,52 4] 0 1100 1,35
2 1,584 25,0 1,89 27,8 1,49 1079 1,56
3 3,17 23,3 2,48 42,9 2,96 1070 2,01
4 475 24,6 3,12 49,9 4.5 1085 2,63
6 6,35 23,7 3,73 53,2 6,12 1110 3,35
1 7,92 22,0 4,27 54,2 7,92 1150 4,27
13 9,52 19,55 4,69 52,6 10,10 1220 5,60
N,
.c.
<150 ! N
Tp=1150 96 /uu=
9,0 1(/ . - consl_
6.0 40 T Nn
7 0’ Ny 1460 6/1511? LHI\ B,
! o | con 1 / , \ ) *
6,0 3 // qnﬁrl“ P 60
o =5 SR ANC o
y 3 > X o
a,0120 /;é ‘7“/\1,'1-\ .,\‘ \\ 40
3.0 <0 N No N j'] N 2 29
TN AT A W\ '
1057 - \ 20
2,0 7 NG 2
1,007 - 10
Qni Qq Q
v 2 4 6 10 12 14 16 18 20a/ex

Prmc. 230. Xapawrepnerava H —Q; N—Q; n—Q nua
aeyX pernMoB n = 1450 ob/umn. m n=1 450 ob/umH.
HeNTPOJEIKIOIO HACO Ca.

npexcTaBIenue o0 U3NEHEH!IH XapaKTCPHCTHKN UeHTpPOOerk-
HOro Hacoca ¢ W3MeHeHHMeM HAapaMeTpOB HAWBHITORHEIlmIEro

pemunya.

N3 arux pHCYNROB BIFHO, ¥TO GUPMA KPHBLIX COXpaHm-
JMach, HANBHIFOJHEIIINC e SHAYCHUA CMECTHINCH BIEBO
(cMm. Toux: @', N', m 1, Ha Beprmraxm puc. 230 m 231).
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Ha ocHopanum manoneHEOro nopAKOK mepecYETa HOP MaJ b-
HBLIX XapaKTepUCTUK Hacoca npa n—=Const Ha XapaKTepmCTH-
Ki B 3aBHCHMOCTH OT umcia oGoporos npu H —=Const nan
H’ —Const momHO KpaTKO POPMYIUPOBATH TAK.

1. Mo xaramory umm I'OCT 2545-46 HaxopxAT OCHOBHLIG
BCIMYKHB HAUBRITO{Heiimero pemnrma (cm. puc. 239 a u o).

2. Ilo ypasuenuno (287) nuu rpaduxy 239 onpenendioT KO3-
$unuent OBICTPOXONHOCTH N, B MO Hemy noabupaior 6e3pas-
MEPHYI0 XapaKTepUCTAKY, NMOCTPOeHHYIO no popme tabamumn
26 wam 27, ¢ oprOau3NTeNBNO TAaKUM e KODPUIUCHTOM
BricTpoxoanocTa.

:.‘C. Qﬂ};ex o QL‘

45[22,5 >4 1--

40{20 e i} "
35017,5 -1 _I- ”y;‘o’

RERIV 4 -~ -

who/T 5 1 A “-~KJ,Z H 50
15[7,50 T {1 [71% == W
10}5,0L 7T Y1 o T 20
5(2,50 (No LA ‘g
o__s¥n; Y 0 06 vun (l.)
1000 1200 1400 1600 1800 2000 2200

Puc. 231. [lepecuaTantsie XapakrepaCTHKE IEHTPODEKEOr0
HAcoCHd B 3aBUCHMOCTH OT n npd H,=235,3 m==Const,
a [l = 22x-=Coust.

oy

3. OcHosuble BeaMyuHsl Y, (,, n, 1 N, yMu0oKa0T Ha
uMdpoBble 3HAYEHUHS OTHOCHTENBHHX BEJIMYAH, NpABExEH-
HpIX B Tabnune nop smrepamu ABCD aid Hacoca ¢ Taroif ske
OLICTPOXOJHOCTBI0O M HAXORAT pasMepHLIO 3HaYeHHRA Ny, Oy,
H, n 7, XapaKTepUCTURN [PU HePeMCHHOM 7t ¥ HOCTOAHHOM
Harope f.

4. Ecnu ocnopune sexnuunn @, H,, N, n n, 13 xaragora
min xaparrepuctrka f—Q He COOTBETCTBYIOT YCIOBHAM
npegnosaraemoit paborer Hacoca, TO 9TH BEJHYMHBI ¢ IIO-
Mouisf0 ypapaeHnit (284), (285) m (286) mepecymThIBalTCH
Ha HOBBIf pedsnM, MCXOnA U3 Hamopa H' ¢ KoTOpEIM 1peX-

’ U
noaaraerca paGora Hacoca. Ilpu 31OM moaydyawt nn, Qn 1

L4 ! . ’ ’ ’ ’
Nn; 4a=n,. IHoacaér nepeMeHmHX Ny, Qx, Vi M 7y Aexa-
0T ¢ moMom bl Tabamiy Ge3pasMepHBIX BOMHYNH, a HMEHHO:

T = Tpd; (a)



Q,=Q,B; (6)
n,=n,C; (s)
N,=N,D. (r)

I{nPporsie sHaveHusas ABCD gadel B OpaBoil 9acTh dTHX
Tabany.

Mpamep nepecuéra XapaKTepPHCTHKM NEeHTPOOEMHOro Ha-
coca Ha xapakrepucTurRy B QyHEKIME ob6oporos [50].

Ilonycrtum, ato gaa serpojpuararens BIMO [1-12 mur mogo-
Gpaau neHTpobesxHLIL Hacoc, XapaKTepusyoINuiics ciaefyo-
UINMHA ZaHHBIMH:

Q,, =30 m3faac =0,00834 m3[cexr.;

N,=4,6 x. c;
n=—1450 o6/vun.;
a=24 M;

d =80 MM;
=2 cTynenu.

BrcTpoxoarocTh Hacoca, coraacuo ypapseBRmio (287),
pasHa:

n, = 3,651 450 L2 0,095

V0,0083%% .
_),/ =3,65.1450 72 =751,

2

Tloncuuranuasg OHCTPOXONHOCTHE n~75,1 Guusko mog-
XOJMT K OLICTPOXOHOCTH Hacoca, GespasMepHaA XapaKTepH-
cTUKA KOTOpoTo npupejeHa B tabuaune 27. G nmomonibio 21Ok
Ta0ANUbE NEeJaeM Mepecyer.

Hanpnmep, Bropas crpoka taGmuner 27 jpaer:

r,x—_—r."A::O,GOXO,F)SG:O,QB;
Q,=@,B=23500,303=9,1 m?

n,—n, C__1450>/0908:1410 06/mMuH.;

N :ND = 4,6 X0,516=2,38 x. c. a T .

Pesynbrathi moaceéros m3obpaskaeM rpadmuecknm Ha
puc. 232.

CoBMEWEHHE® XapaKTepMCTHRH 9TOI'0 HACOCA M BETpPOKBA-
ratenss BUIMD 1-12 norasanml Ha puc. 233, rae Xox onpepe-
JeHAA MOLIOCTH [V NIpousBOZUTENbHOCTA () M K. II. X. IO-
Ka3aH npAMOM (MYHKTAp € TOYKOIL).

XapakrTepHeTARA BeTPOBACOCHOTO arperaTa HpH pasHBIX
Hanopax. [TockoabKY B OpaKTHKe BO3MOiKHa pafora Berpo-
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Puc. 232. Tlepecumrannas XapaxkTepucTAKa UeNnTPOTesKAOro
Hacoca B 3aBHCHMOCTE OT n npm H=-=24 m =Const.

<

- «©
v T
G
z
FAPPN=A i e o
o 20)50¢=+-
e
b
% 1640
g 16 \1 o
a 12|30 , . 60
g Nj _ . e - —1) 50

820 4 40
s L4 \\ 20
2 4]0 L 20
- V//
g 77 Tdu7s 3 e 06/ un] 10
R L e Gy [ & N 1 g.kio
5 0 10 20 a0 40 50 &0 70 80 90 100 (10 120
= 0 280 560 840 1120 1400 1680 1360 2240 2520 2800 3080 3360 1 05/pum

nacoca

Prc. 233. ConMeménune XapakTepueTAKA BeTROIBAraTe
BIIM9 -12 1 ueutpolermuoio macoca.

HACOCHOTO arperata mpn ApyTux mamopax H, uanpmmep,
MpH N3veHellny YPOBHA BOALI HCTOMHMKA (TOJOBOALE) U T, 1.,
6uiBaer moOae3HO 3HATh, KAK OyAyT padorars mojobpaniLie
HaCOChl TIPA 3TUX HOBLIX YCIOBUAX, T.e€. APYTUX peskiiMax.,
OTO MO3BOMUT YCTAHOUHTH mpejcast Hanopoe H, B KOTOpHX
emé Ov-or Bosvomia sifexTiBHAA padoTa AAHHOIO BETpO-
HAcOCIIUI0 arperara.
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BHIABATE 9TH IpEeIH MOKHO ¢ TOMOMIBI0 YHABEPC A BIIOM
XapaKTepHCTHKY JAIHOIO Hacoca, Jub0 o XapaKrepucTAKe
Hacoca, mepecTpOeHHOH HA APYTHe HAIOpHl. JTOT HEepecyeT
;enaeM TaK, Kak OblIIO MOKA3aHO BHIIE, ¢ TOH JIMINL pasHA-
meii, 9TO B BTOM CIydYde Mbl MPHHMMAEM JUIH Iepecyera He
toT Hanop H , KOTOpHIH MaéTcA B KaTamore JUIA J[@HHOI'O
HAacoca, a 33J1aéMcA HoBbIM Harropom H' | 11 ¢ momomblo ypapme-
HOii (281)-—(283) 1maxoMM OCHOBHLIE BCAMYMHEL n'n,Q’" BN,
(cM. Tabamny 29).

Tafbamma 29

OcHoBNBIC BeTHYAPEI XAPAKTEPHCTARA HEHTPOJEBHOTO HACOCA
p
Hpa pa3unlx Romopax H

{ 2 3 4 5 6 T

Hamop upm pasuex pe-

mmmax H o om . . . . 6 12 18 24 30 36
Mongroers N, m.c.. .| 0,575 | 1,62 (2,98 |4,6 |6,42 |84
Hpoyanonmenbﬂocu

Q, Mifuac . . . .. 4,16 | 5.9 | 7,2 |8,33| 9,30 10,2
Ymeno ofopoTon n;l

ob/vmin. . . . . . . .| 725,6  [1025 1235 {1450 |1620 (1775

B 5 it rpade pawm wmopManbuEl peskUv DTOro Hacoca.

Hanee mo rabauuam 26, 27 wau amaJoTHYHLIM MM, HAXOXAM
BIAYCHN TAPAMCTPOB I NOCTPOCHNAA Pa3MePHLIX XapaKTe-
PUCTUK B 3aBHCUMOCTH OT yMcaa 06oporuB: T, =1n,4; Q,—
=QnB; n,=n, C; N,=N,D.

Peayaprar noacuéToB n3odparkens Ha pnc. 234, rre
mama xapawrepuctnka serpoasurateaa BUMI -12 ¢ nane-
CEHHLIMUI HA HGE XapaRTePHCTIRAMA HACOCA MPRA PU3HNHX Ha-
oopax.

Hpussle soumoeTn BEacoca mpH pasHmX HAMOPAX CXOAATCA
B OJUHIT HIYUOK, IPOXOAAIMNI Yepes BepIIiiHbl KPABLIX MOUE
Hoctn peTponsnratens. CaeoBaTes bHo, KOIQAUACHT eI b-
30BaHUA DICPLUY BeTpA NpH pabdoTe BeTPOHACOCHOTO arpe-
raTa NpaKTHYCCKI MOMKHO IPHHAMATE MOCTOANIIM N PABHLIM
MakcuMmaabHOMY. Jlamee 3aMedaes, YTO M3MCHCHMe Hamopa,
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T. €. mepexo[, Ha HOBHIH pafoumit pesKMM BeTPOHACOCHOIO
arperara He TpebyeT H3MeHeHHA NepenaToOYHOrO YHCIA
MeJKIy BeTpOKOXecoM i Hacocom. VsmeHeHmne Hamopa cKassi-
BaeTcA JULIb HA Hadasxe NOXAYd BOXB Hacocom. Yem MeHbine
HANOp, TeM NpPHA MeHbulell CKOpocTH BeTpa Hacoc (HpHM HaH-
HOM DepeaTOYHOM 4mcJe) HaYMHaeT mofaBaTh BOxy. Xapak-
TepHCTMRA HAYaJa [OJAadYM BOAH! HA BTEX Ipa@MKaX MOKA3aHA
BHM3Y OyHuTupHON mpusoli [50].

T T
= === JinHns wayany H=36m—~_ | |,
N AOAAYH BOA 5 4
e HE30M /
204
”‘P Hz24m. ?<‘/ e
1 L4 p/4 N ‘-9/
14 '/ /] (&
9 H=]8M / //’ / \\ A
e l P \\ I’.E"“
10 —} - O 2 N
8 H.:Vlz‘uw\l A />< / I~ 12 \'\
6 H=6M 2 8% Y ~F>) N
4 Cf, - By N « ]
s
2 z sfeu 74 v Vs, % ™N s
—3tq— A (9 \\ M B-IK.
0 10 20 30 40 50 60 70 80 90 100 110 120
280 560 840 1120 1400 (680 1960 2240 2520 2800 3080 3360
flepea.oTHow, i=1:28 ﬂ““/u.uac.

Puc. 234. Copmemennie xapakrepHCTEKE BeTpoxgsararens BUIM.) [{-12
A ({eHTPOOEKHOro HACOCA HMPH pPa3HLIX HAllOpax.

JIaf MOIHBIX BETPOHACOCHBIX YCTAHOBOK, MONHUMAIOIMMX
BOAY Ha Majyio BRICOTY (0 D M) yROOHH mOpomeamepHbie
HaCOCHl, OTIMYAIOU{KHEeCH BBHICOKON NPOM3BONHTENBHOCTHIO.
Kpome Toro, HeBhicOKme 4mCna 00OPOTOB ITHX HACOCOB I03-
BOJAIOT 60JIee IPOCTO PEIiATH 3a/(a¥y TP HOCTPOCHAR peny K-
Topa AJaA MeXaHWYeckoro npmeoxa. Ha puec. 235 npumeepena
GespasmepHas XapaKTePHCTHKA [POMEJJEPHOr0 HAcoca
N, =183 a. c., H =4 v, Q ,=2,6 w¥/cok., n,=500 o6/muH.,
7,=0,76. J1a XapakTepuacTKAa B pa3MEpHHX BeJHMYAHAX
MOKa3aHa Ha puc. 2.6,

XaparTepaeTHEA BeTPOHACOCHOIO Arperara IpPH PasHBIX
nepefaTouyHpIX YMeaax. [Ipu paccMOTpeHNE XapaKkTepUCTHKU
pac. 234 MBI BAIMM, 4TO, MOZOOPAB OpaBUIBHOE NEPENATOY-
HOE YUCIO0 MeANY BOTPOKOJECOM B HACOCOM, MOFKHO MOJYYUTH
HaUBHTOHEIlee MOJOKeHne XapAKTePHCTAKE HAcoca NpH
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Puc. 235. BespasMepHas XapakTepNCTHKA INpoUeIePHOro Hacoca

N=183 1. c., n=>500 ob/MmH., Q==2,6 m3/cex., H=4 M; 1, 0,76.
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Puec. 236. PasvepHas XapakTepHCTHKA MPONeTJIePHOr0 HacoCa
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Pa3sHHIX Hanopax, He u3MeHsas nepenaqn. [locmorpmm, Kak
Gymer HAKIaNEIBAaTBCA XapaKTepUCTHHKA HACOCA HA XapaKTe-
PHCTHKY BeTPONBHIATEJA NPH PA3HHIX [lepeJaTOYHLIX TACHAX.
Hamowum xapawrepuctury puc. 232 Ha XapaxTepHcTAKY
serpogsurareas BUMD JI-12 npu nepeparouumx amcaax or
BeTpPOKOJeca K Hacocy, pasHuix 1 :20;1:25;1:30;1:35
u 1 : 40. TloxomeHue oTON XapaKTepPNCTHKE NPH YKABAHHEX
nepefaTouHbIX YACAAX II0KAa3aHo Ha puc. 237. U3 neé sugno,
4TO NPH MAJOM IIePefaTOYHOM dYHclle MOA3Ya BONH HAYR-
Haercd npu 0ojlee BLICOKMX CKOPOCTAX BeTpa (CM. Xapawre-

N LU L] !
LG T2 400 1135014307128 1325 1120
P 1E1:40; /"35'[ 30,_11_8,} 5
0
z 7 L1 1/
AVDaw f
16 V 77/ ey
:‘; VIPV ‘/ 1/(‘0"
XX 1/ L L ™
10 4 4 7T 1 07 N
8 " A Yy -l 4 — y. \'L/,
P //// (/7 /] y. \‘l/\\):i oe’f.
A “
4 % - ,/ L V.:L,. [ & 6‘“’/ \(‘e,r o=
2 V:,,M/ 7 2 NP0 u.

‘0 10 20 3G 40 50 60 170 80 90 100 (10 120 130
Uucaa ofoporos serpokoneca

Puc. 237. CobMeméunre xapaKTepPACTAKA perpospAraresst BUMD 112
# uenTPOGEAHOro HaCoCa ODH DA3HAK NEPeJUTOYHHEIX OTHOMCHHESIX.

puctury i==1 : 20). Caeposarenbno, HanGojee YACTO MOBYO-
pADIUECH CKOPOCTA BeTpa OT &4 A0 5 M'cek. B DToMm ciaydae
He MOTYT OHTB Mcnonb3osaHu. Eciu sixe Mbl 3acTapum paGo-
Tarb Hacoc Ha (OablIeM IlepeaTOYHOM OTHOUICHUH (CM.
xapaxrepuctary npu (=1 :40), To cro MommocTs ¢ Bozpacra-
HUCM Y2 0G0POTOB COOTBETCTBEHHO CKOPOCTH BeTpa M3Me-
Haercs OncTpee, 4eM MOWHOCTH BETPOABUTATENH; XapaKTe-
PHCTHKA MOINHOCTH HACOCA BEHIXONUT 3a IpeNeJbl KPHBHX
MOLIHOCTH BeTpoArurareds. B orom cayuae paGoraserpoycra-
HOBKN Oyner HeycTolf4usa, M arperat 6ymeT paboTarhc Hu3-
KuM & XaparTepHCTHRN NpH NepesaToudHpx amcaax 1 : 30
g 1 : 28 3anAMaloT HauBhIrogHelilee MOoMkeHue. Ipu arom
3aMeyaeM, 4TO OpeJeJbl HaUBLIIOLHelllero NnepexaTodHoOro
qC8 HE3HATHTEN bHEl, YTO HEOOXOAMMO yYUTHIBATD IPHU €10
onpegeaeHun,
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MeTon mogdopa NeRTPOOEKHLIX HACOCOB K BETPONBHIATO-
aamM. Bpime Oblio 1nokasaHo, 4ro KO3(HIUEHT I10Je3HOTO
peifcTBUA UeHTpOoOeKHOro Hacoca ¢ IepeBOOM ero Ha Apyroh
pemuM paGoTH HM3MeHsileTcA BechMa He3HAYNTeNbHO. ITO
[O3BOAAET HCNOJAB30BATH LUCHTPOOEHKIILC HACOCH, HOPMAAb-
HAasl MOIIHOCTH KOTOPHX 10 KATAJOr'y B HECKOABKO pas fnpe-
BHIIAeT MOI{HOCTDL BETPOABACATENA.

Ilopbupas HYKHOe NepeiaTodioe YACIO, MLl MOKEM AATh
Hacocy moboe 4ucao o6OpOTOB, B TO BpeMs KAK JAHILE KATA-
JOTa OTHOCATCA K  9HCIAM O0OpPOTOB dJAEKTPOMOTOPOB,
1. e. 2 900; 2 000; 1 450; 960 u 1. ;m. 0G'MuH.

ITpn nopGope neHTPOGE:RHOTO HACOCA K BeTPONBHIATEIO,
B NEpBYI Ouyepe/lb NPHXOAUTCHA PemaTh BOIPOC O pesxUMe
paGorn Hacoca.dTOT pexsnM o0ycIOBANBAETCA TEM HAIOPOM,
KOTOpLIt Hacocy (axTMaecKd NPUEETCA Pa3BUBATL. SHAA
BTOT HAmOP, ¢ DOMOLbI0 ypaBHeHnit (281), (282) n (283) nerxo

’

ONpEAesATh OCHOBHBIE BEJINYUMHEI Q;, N, ¥ n, HOBOIO
pemuMa HAcocOB  pasHeIX pasm-pos. J[lamee mpuxo-
AUTCS pemarh BTOPOIl BONPOC: KaKOBA HOJIKHA ObITH COOTBET-
CTBEHHO MeficTBATEJbHOMY HAIOpPY MOLIHOCTH Hacoca, ¢ KO-
ropunM Gymer paGorarb Berpoasuraredb? Mnade rosopa: K
KAKOI CKOPOCTH BeTpa HYRHO OTHOCHUTb MOIIHOCTL BETPOJ(BA-
raTedA COOTBETCTBEHHO jpaHHOmy Hanopy Hy, 4robH mnomy-

9UTH HAWBHIPOJHEHIINI pesknM paboTl BCeTO BETPOHACOCHOTO
arperara?

Tak KaK KO3QUIHUEHT IIOJC3HOr0 AeHCTBAA PN OTKIOHCHAR
OT HOPMAJIBHOFO pC.KUMa eT'd OfOpPOTOB I B CTOPOHY YMEHb-
ureHns OsicTpO magaeT Xo Hyasa (pHc. 232), TO HeOOGXORHMO
HOAGMPATh K BeTPOJBUTATCII0 HACOC TAK, 4T00H €r0 HAMBHI-
rofieiimue MuHUMajJbHble O0OPOTHL COOTBETCTBOBAIM CKO-
pocTAM BeTpa, NpPH KOTOPHIX NOJy4YaeTcA MAKCUMYM IOXO-
BOH 2HepPTUHM, HPOTEKAILEA dYcpe3d BETPOKOJECO.

U3z ypasnenun {252), B KOTOPOM BCe BEJHYMHKI, KPOME BH-
pamennd V3, ABIAIOTCA MOCTOSHHBIMU, AOCTATOYHO MMONCYU~
TaTh V 3¢, mua kangoil paboueil cKopocT BeTPa M MoBTrOpAe-
MocTu eé ¢, n3 Tabauns M. M. Homopuesa, 4To0r BHIABATH,
IPH KaKOil CKOPOCTM BeTpa MOJydYaercs MAKCHMMYM FOJOBOL
BBIPAOOTKA. JTOT MOJCYCT CAeJaH JJIA CPefHEerOfOBLIX CKO-
pocteit Betpa ¥V, or 3 no 6 m'cex. Peayaprar nogcuira upn-
BexCH Ha rpadure puc., 238. OkasuiBaeTcs, 4TO QA KAHUOMR
CPeaHCrOA0BOIl CKOPOCTH BeTpa V| mmceTcd TaKag cKOPOCTH
V, (eM. cKOpoCTE Ha TOPH30HTANLHON IMKAaJIE NPOTHB TOYEK
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TiepecedeHdsl MYHKTHPHONH KPWMBOA ¢ KpHBmMA V3,), nupm
KOTOpOil mogy9aercd MaKCHMMAJbHasg IoJ0Bag HPOH3BOIH-
TCABHOCTH BETPOYCTAHOBKA. OTA HANBHITONHEHIAA CKOPOCTH

FT ;
50 —"_7’#\ N

400

300]

ERESy

N/
)
//?&_J_\L l’f {1 !
ZHy/Z/RNEREN
/ ”‘2,3& 3
N
| 0O 4 \({"" EN
4 (‘! 8 10 1 14 16
) 1 1 . i
pa0aiHe CROPOCPH BETP
V m/cex

Pme. 238. I'paduk o714 ompeacaeHdd oNTEMAJSLUOR
CLKOPOCTH BCTpA.

rerpa npubansurearno B 1,5—1,67 pasa Goabme V, a umen-
HO:

V,= 4 5 6
V,=6 6,5 7,5 8,6
vV
V—”:i,67 1,62 1,5 1,42
(]
CpenHee
Vy—
= 1,55,
OTRyAa:
V,=1,55V,. (291)

IMogobpas pesxuM paGoTEl Hacoca, COOTBETCTBYIOIAIN
OTO CKOPOCTHM BeTPa, MH MOJYYMM HauBsproguelilnee ycio-
Bue paboTH BeTPOHACOCHOTO arperara.

Hanpamep,11pn cpegHerogosoii ckopoctn Betpa V ;—3m/cex.
MAKCHMAJbIIad BHpPabOTKA noaydyaercd npH pabouux cKo-
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poctax serpa V,=>5wmfcex. CruemosaTenbno, HOpMaJibHAR
MOM{HOCTH HEHTPOGEIKIIOro HAacoca He MONMHA 3HAYATEIBHO
pacxoaMrheHd ¢ MOIHOCTBI0 BETPOABUIATCIHA, KOTOPYIO OH

passuBaer npm cropoctu Berpa V,=D5 M/cek., T. e.:

N, =N, =0,000654D%V 1,

Oas TB-8 npn £&=0,35, 1—=0,6b nmeem:
N,=N, =0,000654-82.5%.0,35-0,656—=1,19 x. c.

B paiione e co cpejjHeroaoBoii ckopocThio Berpa V =5 M/ cexr.
HOpMalbHasg MOMHOCTh Hacoca, paboraioniero ¢ 7B8-8,
moaxHa GBITH ONpefelneHa IIPH CKOPOCTH BeTpa

V,=1,5-5=175 mfcex.
N, =N, = 0,000654-8%.7,5%.0,35.0,66—=23,94 x. c.

IIpn BuGope nedTpobexsHoro Hacoca Heo0XOANMMO MOIH30~
Barbes I'OCT 2545-46, rne npuBegeHE XapaKTepUCTHKA pas-
JNYHHEIX THNIOB TeHTpobexHb X HacocoB, OueHb yno6HO MONb-
30BaThCA IpaduKRaMy, IPAJIOKEHHEIMA K JAHHOMY CTaHA3PTY
(puc. 239 a n 6), rae ouepueHH! TPAaHUNH POU3BOXATENHHO-
cru @ u nanopa H npn n=~Const. O6xacrs Q n H ranporo
Hacoca ouepueHa, ¥ BHYTPH STOH 06acT MOCTABICHA MapKa
Hacoca M eT0 HOpMAdbHEEe O0OPOTH B MUIYTY.,

Mapka (ofo3Hagenme) Hacoca COCTOUT M3:

a) OYKBH — THO HAacoca;

6) nngpun mepex GYKBoIf — KuameTp BXORIOro maTpyGKa
B MM, yMeHBEHHHI B 25 pas A ORpYIICHHLIT,

B) nundpn mociae TUpe — KOBGUIMEHT ORICTPOXONHOCTH,
ymenbménHpil B 10 pas u orpyracéHHLI;

r) undpsl nocide 311aKA YMHOMEHUHA B MHOTOCTYIEHYATH X
HAcOCaX — 4HCIO0 CTYMCHeIt.

Tunur gacocor o603Havennl OYKBaMuU:

«H» — oygnocryneHdarsie ¢ pabo9uM K0JIGCOM OXHOCTOPOII-
Hero BXOJa, KOHCOJBHLIE;

«l» — opHOCTyNEeHYaTHie, ¢ pafouuM KOIECOM JBYCTO-
POHHEr0 BXO/Ia;

«M» — MmIIOrocTyneH4aTiie, € POPH3OHTAABLNLIM PAa3béMOM
ropmyca u ¢ pafoummm KosaécaMu OjiHOCTOPOHHETO BXOJ3;

«M]J]» — MHoroctynendarsie ¢ TOPU30HTANBILIM PAa3BEMOM
Kopmyca, ¢ IepBuM paboduM KOJIECOM IBYCTOPOHHErO BXOJA
M ¢ ocranbHHMH pafoumMm KOJEcaMM OfHOCTOpPOIHETO
BXOHA;
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«MC» —»yHOTOCTYIIeHYATLIE CeRI[OHHEE, ¢ PalounMn Ko-
A6CaMu OJHOCTOPOHHETO BXOJA;

«Ilp» — ogRocTyneH4aTsle IPONENJIEPHLIC HACOCH.

TloaHLiit Hamop, ¢ KOTOPLIM QARTHYeCKH PadoTaeT LEeHTPOo-
GesHBIIT HACOC 1A MeCTe YCTAHOBKII, 11e00X0/IIMO ONIPE/CAATE
10 YPaBHEHIIO:

o

=

2
H:M—I,—V_l,-i"zg—?", (202)

rae: M uV — nokrasanus MaHOMETPA I1 BAKYYMMeTpa, mpIee-
AEHHble K OCH HAcoCa B MeTpax croada ;KHAKOCTH;

Ty W 1, — CKOPOCTH B HANOPHOM H BO BCACHIBAOIIEM IAT-
pyfrax Hacoca B MeCTax NMPUCOEJMHEHNA MaHOMETpa W Ba-
KyyMMCTpa B M/CeK.

ITpamep. Noanbaysck rpadnrom pite. 239a, mogoSpars Hacoc
bi By 4 pa60’1‘b1 ¢ HamopoM a0 10 M u mpou3BOAMTEN BHOCTHIO
no 20 m3/qac.

Obpawancs k rpaduky puc. 239a, HAXOANM BHU3Y B IIeEOM
yIIy KOHTYpP noOIA penomeﬂuyemmx npepenos Hanopa H u
npou3poauTeabHocTH (@ Hacocd, Mapka roroporo —2HK-13-
2900 pana B KOHTYpE MOasA. ITO — KOHCOJIBHHIIT OHOCTY IeH-
4aThiil Hacoc ¢ ZMAaMeTPOM BcachiBaomero narpyoxa 50 mwm,
rosPuimerroM SricrpoxopgnocTn n,—130, HopManbHOe YHCIO
oGoporos n,=2 900 06/mun. OH MokeT paGoTaTh ¢ XOP OLIMM
K. II. I. B Ipefeaax Hanopos oT 6 1o 15 M i mpouaBogUuTeN b-
HocThIo 0T 3 70 6,5 a/cex. HansrrogHeitmuii peskuM Hacoca
OTMeYeH TOACTON BepruranbHOl aunmeil. [lpn srom pemnme
H=11mn Q=5,5 x/cex. llo Tabanne I'OCT 2545-46 k. m. x.
aroro Hacoca pasen 1y=0,62. IIpu orom Mmomuocrs, noTped-~
Hag Ha paboTy Hacoca, mOJKHA ObITh papHa:

5,5-11

Ny=s05.6

=1,3a c.

Jdaa npoussopurenbHocTH — 4,5 J/cek. npm  Hamope
H=70 m rpelyeTca Hacoc ¢ APYTOl XapaKTEPHUCTHKOI,

ITo rpaduxy pucynra 23%9a 5THM YCIOBHAM COOTBETCTBYET
Hacoc yod mapkoil 2!/,MC 84—2900. 910 4-cryneHuarsiii
HAcoc ¢ JAMAaMeTPOM BcachiBalmero nmarpybka 62,5 mwu;

=83, n,=2 900 o6/mun. Ilo raduune I'OCT 2545-46
1=0,55. Moumocrs, mnorpebHas Ha pabory droro Hacoca,

pasHa:
-70

4,5 . .
no m—— 7,65 Jd. C.
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0 sajupRe NcHTPOOERAOIO HAcoea, PAGOTAIMEro ¢ BETPO-
pearatexem. Ojwoit M3 raasHeiimux onepagmit Mpu nycke
HeHTPoOCHIHOrO Hacoca B pafoTy HBIAETCA B3alUBKA ero
BOJOI0 I YAAJIEHUC W3 KaMepPhl HACOCA BO31YXA, B NPOTUBHOM
caydae Iojada BOAb He IIAYHETEA.

IfeHTpodeskHbIl Hacoc ¢ DaAeKTpoMOTOpOM Ml Hedrepsu-
raresieM paboTaeT IpH MOCTOAHHOM ditcae 060POTOB, IOBTOMY
HACOC 3aMUBAT JUIIb NPN ero nycke. [Ipu sTHX ycanosuax
jaske  PYydYHAaA  3aJMBKA He OPeICcTaBageT OOABHIONO
tpyaa. Unage pabotaer Hacoc ¢ BetpopsurareineM. B mepsom
ciydae IocTOAHHble 000POTH YAEPsRIBAIOTCA B TCYEHUE BCErO
mepuopa JeifcTeuss Hacoca, BO BTOPOM — Hacoc paboraer ¢
nepeMeHHnIMH 00opoTaMn, yOBIBAOINNMI B HEKOTODBIE MO-
MEMTEl 10 HYJA, COOTBCTCTBEHHO M3MEHEHUIO CKOPOCTH BCTPA.
Ilogaua e Bojhl Mo#teT HAUMHATHCA JMIOD MPH Ompeje-
JAEHHBLIX MUHHMAIBHEIX 000OpoTax.

Tax Kar MOMEHT TpPOTaHHMA Hacoca Bechva Mail, TO BeTpPO-
msurarens OyaeT Bpawars Hacoc 6e3 nogadu IpH BCEX BETPax
Hmwke 4—b5 m/cer. M ecin cKopocTh BeTpa He moBLICHTCHA IO
4—b5 M'cek. B TeueHme, cKakeM, 3—4 4acoB, TO BOa W3 Ha-
coca moxer yitu. HalGmoganouuii sxe 3a BETPOYCTAHOBKOIA,
BUJ1 BpAmeHHe BeTPOKOJIECA, MOKET He JIOTaJIaThCH, 4T0 BOAA
He IIOAABTC u3-3a OTCYTCTBHA €€ B Hacoce. OH MoweT npep-
110J1aTaTh, 9T0 BOJA He MONAETCA HACOCOM BCJEACTBUE HENO-
cratoguoro gmesaa oboporos. Iloatomy pyuHoit cmocol He
MO3KeT BIIOJIHe 00ecneunTh 3aJduBRY HeHTpobekHOro Hacoca,
paboTawugero ¢ BeTpojpBUrareieM. B »ToM cayuae HeoGxo-
AumO: mu60 MOHTHPOBATH HACOC HMKEe YPOBHA HCTOIHUHKA
BOJIBI TaK, 9T00H OH Beerga Opwr 3aaut (cM. cxemy puc.240 a),
au60 00OPYAOBATE YCTAHOBKY ABTOMATMYECKON 3amamBLKOil
xora Obl TaK, KaK MOKA3aHO HA puc. 240 6,

B mocneanem caydae Bo Bpems paboTsi Hacoca Boga n3
HanopHoii TpyGbt A no otsoay b wacruyno nocrynaer B 6ar B
¢ nonaaskosuiM 3anopom I'. Hawr toasko Gax HanmonHuTes,
nomnasok 3akpoer orsox. llpu yredxe Bogml M3 Hacoca u
BcachiBalomgeit TpyObr Boja u3 6ana mo Tpybke A noteuér
BO peackiBaomyio TpyOy u 3amoaHnT e€ u Hacoc. Ha tpyfke

nocrasiaeH oOpartunlif kranan K, KOTOpHII He pomyckaer
Bofry B fak npu padote Hacoca. Beatuns /H Bcé Bpema ot-
KDHT U 3aKPHIBAETCA JUIOb HA CJOYYAil JIHTeaBbHOIT octa-
HOBKu Hacoca. O0B6V GaKka 3aBUCHT OT EMKOCTH EBcachlBalo-
Weii TpySH M KOMRYXa HACOCA, 4 TAWKE OT BEIMYMHEL TOTEPH
BOxEl gepe3 mpméMHbl kiaamad, HyskHo noaararh, uro 6ax
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LlenTpobews

Puc. 240. a) CxeMa pu«clIOTOMEHHA Hacoca HIKe YPOBHA HMCTOTHHKA
Bo;ai. 6) Cxema apTOMATHYECKO 3ATHBKH NeHTPOOLKHOIO HACOCA.

émrocrbio B 0,0 M® ofecneduT 3anmBKY, ecil TONBKO HACOC
He 1npocToMT 00ee CYTOK.

P{pome TOro, Hacoc OYmeT IIOX MOCTOAHHOI 3aJMBKOII M B
TOM CJIy4ae, eClIl K BeTPOABUIATENI0 NPHCOEAUHNTHL BCIO-
Morared bHLIIL TOPINHEBOM HACOC 110 CXeMe,I0KA3AaHHOIt Ha puc.
241. B aToM ciaydae,KaK TOJBKO TPOHETCH BETPOXBHTATEdb,
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fOPIIHEe BOIT HACOC HAYHET IOABATH BOAY M BAMOJHNT HACOC,
dra e cxema paboThl BETPOHACOCHOIO ArperaTa BHILOAHA U ¢
Apyroii cropousl. IenTpobeskHblil HacOC HAYNHAET NOJABATH
BOXY IIPU CKOPOCTAX BeTpa OT 4 70 b M/cek., a Ipu MCHBINHNX
CKOPOCTAX BETPONBII-
raTesb BpaIaer Hacoc
6e3 mogaun Bojsl. Ilpu
pabore ke BOTPORBI-
ratenss ¢ HOIOJHH-
TeJBHBIM IIOPIIHEBHIM
HACOCOM II0/[a4d BOJHI
Gymer 1pONCXORUTS,
KAK TOJXBKO OH HAYHET
BpAIIATRECA, CJIEZOBA-
TeJIBHO, IIOTOK BOJbBI
Oynmer OecrpephlBHbIM
pame IpH CHKOPOCTH
Berpa 3 M/cex. Mom-
HOCTH IIOPUIHEBOT'O HA-
coca He HoJKHA OmTH
BHUIIC TOH MOL(HOCTH,
IIpH KOTOPOIii 1eHTPO-
OesruBII Hacoc HAUM- Puc. 241. Cxema mapamnensiiof pa6otsr
HAaeT II0jaBAThH BOAY. U,EHTPO69)¥(}IOFO ¥ NOPIIHEBOro HAaCOCOB.
CaenaB mpucmocob-

JeHWe s aBTOMATHYECHKOT'O BHIIOYEHNA B pabory UeHTpo-
BeswHOrO Hacoca 1PN ONpejeEHHEIX 4ucHax 000pOTOB BETpO-
KOJIeca, MOMHO u30eRaTh HAIpPACHOI 3aTpaTH BHepruu Ha
BpameHe NEeHTPOJerKHOTO HAcOca MpH MAXHX CKOpOCTAX
BeTpa.

§ 61. PABOTA BETPO[ABHIATEJER C KEPHOBLIMO
HOCTABAMI H CEJBCKOXO3SIACTBEHHBLIMII MAIIMHAMI

ITpumeHenne Berpopsurareneit a1 pafoThl ¢ CEIBCKOXO-
3AICTBEHHBIMII MAIIMHAMY HMeeT 0OabIIoe 3HAYCHUE A COB-
X030B I KOJIX030B. ITomoi, HOATOTOBKA KOPMOB, 06paboTKa
3epHa, 00pafoTKA MpeBecHHbi U T. II. MOTYT BHIIOJHATBHCH B
m000e BpeMs CYTOK, KOIJIa eCTh BeTep, 9TO ONpegendeT rud-
KM rpadur HarpyskM.

Xapaxrepueraka képnesa. Hpyramuit moment, coaga-
BaeMplif {BUraTesIeM, JOIKEH IPEONONETHh MOMEHT CHI TPeHNs
KEPHOBA, KOTOPHIH IMPOM3BOAMT PACTHPAHAE 3ePHA B MYRY.
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Cuel TpeHns MeRny paboumMy IOBEp XHOCTAMA FRePHOBOB
€O31310T MOMeHT M ., KOTOPBIL IpPEeJICTABIAAET CYMMY DIEMEH-
TapHBIX MOMCHTOB dM , BHIBHIBAEeMBIX KOJBIEBBIMI ILIOMIAR-
raMa dF, pacrnoiomeH-
HHIMII Ha pasHBX pac-
CTOSIHUAX 7' OT OCH Bpa-
nmednsa wépHoOBa (pHC.
242).

JueMeHTAapHAH KOXb-
eBasd IIONIAAKA paBHA:

dF = 2nrdr.

MomeHT cmx TpeHus
II0 3TOI KOIBIEBOIl IJI0-
IAKE MOMKHO BbIPABHUTH
TaK:

dM = pdFr= p2unrdr.r,

OTKYJa

Puc. 242, DueMenrapHasd ILIOWAIKa R
pafoyell IOBEPXHOCTH KEPHOBA. dM = p2nridr,

rge: p — cHJIa CONPOTHBIGHHA eXNHMUH Ppadoyeil moBepx-
HocTH meépHoBa. IIpu moxyweHnn Myss Auaa xmebomedeHus n
IOJHOH MOUHOCTA KEPHOBA:

p =500 xr/m?.

B3as cymMy MOMEHTOB KON BIEBHX ILIOMALOK 1O pabodei
TIOBEPXHOCTH KEPHOBA, MOJYINM IIOMHLIT MOMEHT COIIpOTUB-
JeHnaA JXAHHOI paboyeii MANWHEI, a HMeHHO:

R
. R3 3
M—_—s‘panzdr: p2rrj r2clr:p2n(§ — %) =

To

=2 pn(R®— 1. (203)

3rech: I — papmyc RepHOBA IO BHEIIHEN ORPYAHOCTH;
ro, — pajayc ABOpA KEpHOBA, Ije ewé HeT pa3mona, a mpo-
HCXOJUT TOXBKO MOABOJ 3ePHA K MENIOIEMY IOsACY.

B s1oM ypaBHeHNn HeuaBecTHA CHIA P, KOTOPAs 3ABHCHT
OT OCTPOTHI ;REPHOBA, TBEPAOCTH 0GP abaTE BAEMOT'0 MaTepuana
1 KOJIHMYeCcTBA NpPOIYyCKAeMOTO 3epHA,
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3Has paboumit MOMEHT REPHOBA, MBl MOKeM OIpeJelndTh
HeOOXOANMYI0 MOIHOCTD Jiisl er0 BPAaICHUA:

Mo
N:75.n ’

rge: 7 — MeXaHU4YecKUIil K. I. J. mepemadn,
® — YINIOBAA CHOPOCTH BpAIUeHNA 3KEPHOBA.
ITopcrasnas B ypaBHeHue (293) sHayeHnA MOMEHTa H yIIO-

BOIl CKOpOCTH w:%%, Ie 7 — 4Yuciao 0GOpOTOB B MUHYTY,
Oy YuM:
3
_ 2px(R®—ro) p n— 3 3 /
N—’W-—0,0029-.EP . (R 7‘0). (291)

JiA onpemenéHHBIX pasMepOB KAMHA U PO/JA 3ePHA BCe Be-
JMYUHBEL TpaBoil 4acTn ypaBHeHud (294) HOCTOAHHBEI, KPOMe
oGoporos n. OGo3HAYNB MOCTOAHHHC BEeJMYNHH dYeped A,

oIy unm:
N == An.

OJTO ypaBHeHHE IOKA3EBAET, YTO TEOPETHYeCKAs MOIIHOCTH
AMEpHOBA N TOROOHBIX €My CelIbCKOXO3SICTBeHHHX MALINH
N3MeHsIeTCH MPAMO NPONOPUHOHAIBLHO 0GOpPOTAM KEpHOBA,
CiegoBaTeabHO, XAPAKTEPHUCTHKA TEOPETHYECKON MOIHOCTN
rpadrmyeck? HOJKHA NPECcTABIATECH B BUle IIPAMON JINHAM,
npoXxosaLeil Yepe3 HAYANO KOOPAMHAT IIOJ HEKOTOPBIM YINIOM
K ocn abcmice,

IlpakTndeckas ke XAPAKTEPUCTHKA CHJIBHO OTIMYAETCH
or npAMoii. BuecTe ¢ mameHeHMEM momadn 3epHa MeHAETCHA
CHIIa CONMpOTHBIEHNA paloyeit mosep xHOCTH mEépHOBA. Kponme
TOTO, 3TA CHIIA MOMET U3MEHATHCA 38 CYET U3MEeHeHNA JaBJe-
HIA MexNY pabodnyHy MOBep XHOCTAMH RepHOBOB, B nnpocreii-
MHX TOCTABAX ITO JABIACHHE CO3MAETCA COGCTBEHHBIM BECOM
KEPHOBA; ¥ MEIBHHYHLHX IOCTABOB Tuna «fepmep» — clre-
UUAIBHOI Hpy:ruHOIT. Tariy 0Opa3om, naMeHsa NOfayy sepHa
W cremeHb ero ApcGaeHud, MOMKHO N3MEHATH XapPaKrepu-
CTHKY B KeIXAeMOM HANpABIEHNH. JTO MO3BOJIAET 33CTABATH
paborarh €eJIbCKOXO3ANCTBCHAYI0 MAIUHHY II0 Xapakrepll-
CTHURE, ONTIMAIBHOIl NIA €€ PaboTh ¢ BETpPOXBUIATEIEM.

OcofieHHOCTH pafOoTH BETPOBBIX arperaros TpeOywT MmO~
cTpoeluA XapaKTepHCcTHK pafOYnX MalllMH B BABICIMOCTI
or 06opoToB. OfHII N3 BTUX XAPAKRTepUCTUK MOHIIO IOCTPO-
UTH TEOPCTHYECKU (IOpIUHeBble M HEHTPOOe:kHble HACOCH,
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reHepaTOPH ), ApyIlie — JUIIb HA OCHOBAHHI AKCIIEPHMEHTAT b-
HBIX JaHHBIX (3KEpIIOBA, COTOMOPE3KH, APOCIIKN, 3epHOOYH-
CTUTENBHBE MAIIMHBI U T. H.). 9T XapaKTEPUCTHMKH IIOMO-
ralT ONpPEeReINTh HAaUBHIOAHEN Nl pe;KNM BETPOCILIIOBOTO
arperara U cgeJaTh pacyCT repefadH B COOTBETCTBUI ¢ 3THM
PEIMOM.

Hanprvep, k CymecTBYIONINM KCPHOBAM Pa3HBIX pa3Me-
POB B KATAJOTAaX JIAWTCA TOJIBKO UX MAKCHMAJbHBIE Mapa-
meTpsl. Cliez0BaTeN b0, KA HEPHOB ZOMAEH UMETh CBO
ABUTATEJE; 970 ObI0 Obl TPABNIBHO, U arperaT B BTOM Clyyae
pacorax 6u1 Hauboxee adPertnrno. OgHAKO B IPAKTHRE KOJ-
X03HOTO MYKOMONBS IPUXOAUTCH AeXATh P OTCTYMIeHI OT
nopoGHoro moxbopa arperaTa.

Ecau HOpMAIBHAH MONIHOCTH BETPOXBUIATEN A MEHBIE HO-
MUHAJ BHO MOITHOCTH #EPHOBA, TO Tpe0yeTcA OTHCKATH JH00
CKOpOCTH BETPA, IIPU KOTOPOIl BETPOJBHAIATEN b MOKET Pas-
BUBATh Tpe0yeMyld MOIHOCTE, IU00 IO XapaKTepHcTHKE
KEPHOBA HAIITH Te O0OpPOTH, IPH KOTOPHIX MOUTHOCTE HEp-
HOBA pPABHA MOIHOCTH BETPOABUIATEJ.

Mpamep. Hépuos 8/, apmmna — 1 067 mm B guameTpe Tpe-
fyer mpn mosHOI Harpyske mommocth N=16,8 x. ¢.; oGo-
POTHL ;REPHOBA IpHU TOM paBHH 176 06/muu. IIpu rakoit cxo-
pocTn Betpa, BeTpoasurarens J1-12, naomuit mpn V=8 m/cer.
28 oGopoToB B MHUITYTY W MomHCeTh 12 &. ¢., Mowmer pas-
BuTh moumioctk 16,8 ;. €.? DTy cropocTh HaXojum u3

COOTHOHWICHUI AL
N,_ Vi ]*/ N
— = —, otuypa: V,=V —
N, Vg ¥a 1 2 N:‘] 4
3 /16,8 3
V=8 5 =8}/15=81,12=9 w'cex.

Ypcao 0GOpPOTOB BETPOABUTATEIA IIPI CHOPOCTH BeTpa
9 mlcek., MOMHO HaliTH N3 COOTHOLICHUA:

M
ng Vy’
OTKYZAA:

n, =28 —Z,—: 32 of/mun,

CaepoBatenbHO, IepeaTOUHOEe OTHOWEHNEe 0GOPOTOB MHEP-
HOBAa K 000pOTaM BETPOKOJECA MOJKHO OHITh PABHO:

Toe 176 ¢ o
=55,

ng 32
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Eean ske 3agady pTy penrath ¢ MOMOIIBI0 XapaKTepHCTHKA
wéprosa N=f(n) (puc. 243), TO NETrKO BHHETH, YTO MOIL-
noctu 12 x. ¢. coorsercTByer 150 060pOTOB KEPHOBA B MU-
HyTy. Paagenus 150 oGoporos Ha 4micio 060POTOB BETPOKO-
Jeca, KOTopble OH PasBuBaeT mpu momuocern 12 m. c., moay-
quM 00ilee [MepefaTOYHOe OTHOUICHIC:

150

kg 4
= 28-—~5,L

10 // !
8
6 /

4 / l
2 1

0 i
0 20 40 60 80 100 120 140 160 no6/yy,,.

Puc. 243. XapakTepHCTHKA FKiDPHOBA B 3aBHCHMOCTH
ot 000POTOB.

Ha puc. 244 mana pazpaforanHasa aBrOpoM HOMOTpamma,
[0 KOTOpOIl JieTKO HaliTu obulue NepegaTOYHbe OTHOUICHUA
060pOTOB pa3HBIX KEPHOBOB K 000pOTaM BeTpOjJBUraTejei
PA3IUYHBEIX MOUIHOCTEId.

BepxHas 4acTb HOMOTPAMMBI CONEPIKUT MPUGIMIUTEN b-
HEe XapaKTepUCTUKA KePHOBOB (MOLIHOCTH B 33BHCHMOCTH
0T 060pOTOB), IOCTPOEHHEIE HA OCHOBAHNY BAINCEIl IPON3BO-
RUTEXHHOCTH MO 0GOpPOTaM, KOTOpPHE 3aTeM OBIIN epecyuTa-
Hpl Ha XApPAKTePHUCTHKY MOIIHocTH mo oGoporam. Humnas
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4yaCTh gUArpaMMBl HMeeT Jy4d JJIs BEeTpOjBHTarteneil, Mom-
HOCTHH 000pOTH KOTOPHIX U3BECTHH,a nmeHHo: BUMO I1-8—
N=5,3 xn. ¢. npu n—=40 o6/mun., J-10—N=28 x. ¢c. npnu
n=32 06, mMun., A-12— N=12 n. c. opn n==28 06/mun. n

e 25

+20

MowHocts y3aTpaynsaemas Ha
padory mephosa

/d=550m.\

/
/
//
1, /é e >

0 50 100 150 200 250 300 35

GbopoTh HepHoso

Al

22 425 AN

=3 \ D-10

¢ 3 \ <

g =

8 5 450 q <P~ )

x o D-16
.3': g — \\/‘—D_g
T z

g e \ \
o« ﬁ-; e — |- -

o= 115 N ~
S ' I\, D-12 N ™~

Puc. 244. Homorpamma E. M. ®@areesa mi1s mogfopa xepHOBOB
K BETpPO IBHAraTelAM.

H-16—N=20 x. ¢. mpn n—=20 o6,/ mun. J{as BeTpogBUTaTEICI]
C APYTUMA XapaRTEPUCTUKAMM MOKHO IIOJB30BATHCS TOABKO
BepXHeil 4aCThI0 HOMOT'PAMMSBIL,

Hpamep. Berpogsurarens BIIMO J-8 ¢ mépHoBoM
D=550 vm oGecreYnBaeT NONHYI MOUIHOCTH MEPHOBA TIPU
ero MarcUMAaIBHEX ofopoTax 350 06, muH. CaegoBaTenbHoO, B
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NaHHOM cay4yae obljee IepeyaTrodHoe OTHOINeHune OyAer
pPaBHO:

=t 30 __g 75,
n, 40 ’

Ecan e ® sToMy BeTpoxsnraTemo NPHKIOYHTEH REPHOB
8/,, TO HeOOXOINMMO Iepejayy CHeJaTh TAK, UTOOH OH MOT
nexrath Tonbro 100 060poTOB MpN MOMHON MOWHOCTA BETPO-
HBUIATENA, YTO MOIYYACM, ITPOBOJA JINHUIO OT HIKAJBl MO~
Hoctd B 5,3 &, ¢. 0 Ie-
pecedeHns ¢ KpUBOil xa- Bywkep
PAKTePHCTHKI KEPHOBA
6/,, 3atey BHWA RO Mepe-

floTpacor
ceqenna ¢ aydom D-8:
i==2,5. Obeuafka
AKepuos
Geryn
Taxum obpasom, Be- e R Buwxoa

TPOJBUTATENE MOMKET A3~ jrejmmsx
BATh IIOMOJ ¢ JIOOHM
MEPHOBOM, HYIKHO TOnp-  LlecTephs
KO IIPAaBINIBHO PACCYH- ) Ceserne a-6
TaTh nepepauy. Ecau e 35-40

7 Beryw, 2, h
MOUIHOCTH, HeoOxogumad S
A

A paborst #EpHOBA, 0Y- NN Jlewiak
eT MeHbIIe MOUIHOCTH \.
gaanunaeMoﬁ BeI;Ipommi H muw
g acedra PARN
raTejem, TO MOCHeTHUI Bopasam '
OynmeT HefOTpYIKeH, cje- Menoutad
JAOBAaTEJIBHO, HA BHICOKUX  NoOAC
cKOpOCTAX BeTpa Berpo-  ABOP
gBUrarexb Oymer pabo-
TaTh ¢ HU3BKUM KOBPN- Pme. 245. jHepHoBoi mocTas, pery-
ACHTOM HCIOJb3OBAHNA TApyeMiuu BPYIHYIO-
DHEPIHM BETpA.

Cmocod peryamposanns :képHOBa. Perymnposadme pagoTs
#EPHOBA 33KIIOYAETCH B U3MEHEHNU BHICOTHI Ieau A Merny
pabouumMiT TOBEPXHOCTHAMU JKePHOBOB OeryHa W JemHAKA
(puc. 245). V 00b1YHBIX BETPAHBIX MeJBHHAI 9TO JeJIAI0T BPYY-
HYH0 ITYyPBa;IOM A, YTO BIOJHE ZONYCTHMO A CTAPHIX CH-
CTeM BETPAHBIX MEJBHMI[, TAK KAK OHU MAJ0 YYBCTBATEJ BHEI
K Pe3RMM KojeGaHHAM CKOPOCTM BETPA M MENBHHK MOET
ycneBaTh HANAKIBATE TeXHOJIOTHIECKUIL IPOUECC MO CKOPO-
cta BeTpa. OpHako y BeTpoABHraTenNeif ObICTPOXONHBIX,
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MMeIONIX JETKHUE KPbLIbA, 4y BCTBUTEIBHEE K CIA0LIM MTOPHI-
BaM BeTpa, 8Ty ONEepanllio NPojieinBaTh OYeHb TPYAHO! MEIb-
HHUK OOYTH BcEé BpeMa 0y;ieT BLIMyikAeH CTOATH ¥ IMOCTABA I
PeryIapoBaTh KCPHOB. OTH TPYAHOCTH MOJKHO YCTPAaHATH

e ¢ aBTOMATHYECKIM pe-
[yJIHpOBaHHNEM, KOTO-
poe NPHMEHAIT Y

a 0oJee  COBEPILUEIHBIX
C c BeTPANHX  MeIBHHI.
Pasonska paboueit

TIOBEPXHOCTII 3KEPHO-
BOB Ha mosAca U Ha-
K0BKa 6oposy paboueit
MOBEePXHOCTH IIOKA33-
Ha Ha pHc. 245, BHUBY.

Ha puc. 246 mpuse-
JAeHa cXeMa aBTOMATH-
YeCKOTO pPeryilpoBa-
HAA  JOBYXIIOCTABHOI
BeTpARON MeIXBHUIIH,
HCIILITAHHOM aBTODOM.

C =
54 HeiicTaue uenTpolbesk-
= 2
R 8 J} l1p=3 MM HOro peryxaropa,
2o 3 ho=2MM X
52 o2 JCTAHOBJCHHOIO  Ha
Eg 2 \ Gaske mepex nocrasa-
o “;L NN MH, gepe3 KOpOMbICJa
sZ 2 ! N I I—1 n rarm 2—2
E B
235 ; ] HepesanTes phiYyaram
2% 3—3, Ha KOTOpHIe onu-

30 40 50 60 70 80 90100 06/1\mH

pawTcsa MOOAUATHHKO-
Q6opoTh uentpod. peryantopa

BBlE MOJIIIIIIMKYE Be-
Pac. 246. Cxema aBToMaTmveckoro pery- PeTéH skepuosos. Ilpu
AMpPOBANILI FREPHOLOB. yBeauueHun o5opoToB
HeHTpoOeRHbe IPYAL
C pacxopdrca U IOFHEMAKT MyPTy BBepX, a BMeCTe ¢ Helo
mangnpie Kouus!l L wopoyeicesr I—71. B ator moMenT kopoTKue
BHEIIHUe KOHIBI / ONYCKAIOTCA; ONHOBPEMEHHO OMYCKAITCS
BepeTéHA ¢ JKePHOBAMH; BBHICOTA MICIH A MeKXY KepHOBaMU
TIPU 9TOM COKP AINAETCs, 3 MOCTYILICHIE 36PHA Y BEU YN BACTCH,
Y10 [OCTHTAETCSH YBEJHYEHUOM HAKIOHA NOTPACKOB 4—4,
KOTOpHE ITHYPKAMH, MNEePEKHMHYThIMU dYeped OIOKH 5—F5,
CcOeUHEHBl ¢ Kopompicmamp I—I,
CooTtHomeHne MRy YIIIOBOII CKOPOCTBI0 BpAaIeHHA pe-
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IyasaTopa H yIVIOM 2 OTKIOHEHUA PHYAroB ¢ NEHTPOGeRHAIMM
rpysamu gacres ypasnennmem H. E. #ywroscroro:

_ 4/ ¢ Q oD
o=V oitess (15 6ar) (295)
Ifle: © — YIVIOBAA CKOPOCTH BPamieHUA PperynfaTopa;
g —=9,81 m/cer? — yckopeHue 3eMHOTO IPUTSHEHHA.

Hpyrue obo3Hayehusa pa-
HBl Ha puc. 247.

C moMmomei0 3TOTO YypaB-
HEHUA IEI'KO OIPefelNTh B
KaRME  MOMEHT BBICOTY
wenn A Mexuy pabdounmmu
IIOBEPXHOCTAMH JKEPHOBOB
B 3aBHCHMOCTH OT CKOPO-
C¢TH BeTpa.

Bricora meau & wusme-
HsIeTCH TIPONOPIHOHAIBHO
xony wmydrer H perymaro-
pa. Tar wak xox my¢ro H
u3MeHAeTCH  TIPOIOPUMO-
HAJBHO COS &, TO, 3a7aBASACH

MAKCHMAJNBHON HAYAIXBHOI "o

BEICOTOIT I[N MEIY Kep- | n.p.

HOBAMM pABHOIt A, mOXy- Y ==

SHM  H3MCHEHHe  BHICOTH ' /H*\B-k,b

meXn B BHAE: ITeopeTn-
/\_Yeckad

h=hycosa. (290)

l/,[
—
P

v

una (295).
cos a:&—gﬂ . (1 —+

Q0 0D - ) :
+15 “5ir) (297) 060poTH BETPOKOZECA g .
O60pOTEl KEPHOBA Ny,

L N =

CO0S 4 HAXOQUM U3 ypaBHe—
%)

Bce BeanuymHel  5TOTO - .

. Puc. 247. IlentpoGemunii pery:ia-

YpaBlieHUd, KpOMe O, U3~ r1op y pimsiHme ero Ha XapakTepH-
BeCTIIBI I3 KOHCTPYHRINI CTHKY KEPHOBA.

peryasaropa. iaa KpoiineB

¢ I3BECTHOIi XAaPAKTePHCTHHON © ABJIAETCA TaKiKe M3BECT-
HOIT g Kamaoil cropoctu BeTpa, Tawu 06pa30s, MOMHBLA
pacuéT peryiaAaropa JIA BEeTPAHLIX MeJdBHHI MOKHO CHENATh
¢ momoubl0 ypasHeHuit (295), (296) u (297).
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ITpu ompeselieHN N BeJuYdH, BXOAAIMX B ypaBsHexne (297),
HeoOXOAMMO IOMB30BATBCA PA3MEpaMIl CHCTeMB DPerydupo-
BAHUA, YCTAHABIUBAEMBIMI HCXORA U3 KOHCTPYKTHBHELIX
coobpamenuif. CorizacHo o0003HaveHnAM, NORIZAHHBIM Ha
puc. 245, umeeM:

OrrRyjga:

Q= 2m. {298)

Tlpumep. Jlaa meprosa 8/, Becom G=700 kr u npn pasme-
pax miey pmuaros (puc. 246): /=012 m; [,=0,10 »;
L=1)5 m; L,=1,3 M, Beanumna @ Oyper paBHa:

Q—2 700.0,122
—“T1,5(1,34+0,1)

HenrpoGemwune rpysst M Gepyrea Becom P orb no 8 wr
Kampablil,

TlogcraBass oTH 3HaYeHHA B paBeHcTBO (297) mpu KoHCT-
PYKTHBHHX pa3Mepax UeHTPOOEKHOIO PeryidTopa K BeT-
pauoit mexsunue BUMO O-16 (puc. 247), nmoxyumm cos
JJsi pasHEIX 0GOpPOTOB BETPOKOJECA U COOTBETCTBYWOINNE MM
ueau MemAy paboyMmMu IOBEP XHOCTHMH JKepHOBOB 8/,

Pacuyér npusepéu B Tabamue 30.

3aBHCHMOCTD BHCOTH 1€l A2 oT 000pOTOB NpHUBeieHa Ha
puc. 245, BHu3y.

Jdro npoc'roe ABTOMATHYECKOE YCTPOMCTBO HE TOJBKO MOJRET
peryauposarb pabory képHOBA, HO H MCIPABIATE pabounii
pesKuM BeTPOMeJBHUYHOTO arperara, T.e.aBaTh TAKYK Xa-
PARTepHCTHKY KEpHOBA, KOTOpadA OyaeT NPOXOANTH 4epe3
BePILMHB KPUBBIX MOUHOCTH BeTPOJBUTATENIA.

U3 mpepsitymero HaM H3BECTHO, YTO TeOpeTHYecKas Xa-
PAKTEPHCTHKA REPHOBA B (pymﬂum 0GOpOTOB U3MEHAETCH
O MpAMOI TIO HEKOTOPHM YTIIOM K TOPM3OHTANBHOIM OcH,
KPHBYIO K€ MBI monydaem 3a cY6T M3MeHeHHUA Harpy3Ku
BPYYHYIO, U, 4eM 0Oablle 9TA HarpysKa, TeM Kpyue IOJHMU-
Maercsi KpHBad.

ITpu Haam4umn jixe LeHTPOOEIKRHOTO PeryJisaTopa Xapawrep
HAKIOHA KPUBOIl MOXydaeTCA 33 CYET N3MeHEHUs HATPy3Ku
ABTOMATHYECKHU, B 3ABUCHMOCTH OT BeJHMYHHB IIePeAaTOY-
HOTO OTHOINGHHA ME:RIY O0OPOTAMM BeTpOKOJeCA H peryif-
topa. Yem Goablue IepenaroyHoe OTHOIIEHHE, TeM Kpyue
6yreT MOZHMMATHCH KPHBAA MOLIHOCTH HWEPHOBA.
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Ta6auua 30

Onpenenenye BEICOTHI U[eAM b MeEIY pAGOYHMA MOBPPXHOCTHAMH
&ePHOBOB BeTpHHoil Meannmnst BUMYI [I-16

Criopocty BeTPa (B M coKi.)

1Ia"veROBaKRNE pacyiT-

HLIX 03paMeTpoB i 5 6 7 8 9 10
O0opoTH BeTporoiteca 131 17 20 23 26 29 32
OGOpOTH  BepTHRANBHO-

rosana . .., ..., .39 ¥ 60 69 78 87 96
O6oporu nenrpolenyo-
ro perylaropa. . . . |39 51 | 60 69 78 87 96

YraoBas CKOPOCTh OEHT-
poberkIoro peryasTto-

pa o=+t .. .. .144]531625]7.2 188 |91 | 10

30 ,
COS a=
_ 9,81, ,Q 0D\ . NN
—W(1+F'O—AI} — 10,99} 0,71 | 0,535 0,36 | 0,33 | 0,278

(OD=0,37M;0M =0,61 M)
h=h, cos « npm

he=3mm . . . . 13,0

ho=2MM . 2,0

61 2,14]1,6 |1,08]1,0 {0,83
811,0710,8 {0,54(0,5 |0,41

YeraHaBiuBas pasiauyHbe DePelaTOYHble OTHOMEHN A MerH-
Ay BETPOKOJECOM M DeryaAToOpOM, NOIYyYMM PHX KpUBHIX,
OJIHA U3 KOTOPHIX OyAeT NPOXOANTEH Yyepe3 BepIIMHLI KPHBHIX
MOHIHOCTH BETPOJBUTATEJNS, KAK OKA3AHO KPUBOI [ HA puc.
247, sru3y. Otciofa BUXUM, YTO IIPU IIPABIIBHOM IEPESATOY-
HOM OTHOWIEHWHM [ IEHTPOOE:RHOTO Perynaropa M BeTpoO-
Kozeca sképHOB Oymer padoTaTh HAa HANBRIOHeHIIEM pessi-
M€, ecIM IPABMIBHO MOxXO0paHa Iepefadya Me:1y BETPOKO-
JIeCOM U KEPHOBOM.

Hanomuny, 4T0, Kak opi py¥HOM cII0c00e peryInpoBaHus,
TAK W TpPH aBTOMATHYECKOM, HPU OIpeJeleHNMH mepeja-
TOYHOTO OTHOWEHUH MCHILY 000pOTaMM BeTpOKOJeca u mép-
HOBA, HEOGXOAMMO PYKOBOJACTBOBATLCA HOMOTPAaMMOIlt, mgal-
noif Ha puc. 244.

PaGora perpoasurarens TB-8 ¢ 3eproipodmakoii 3. 3epuo-
apobuara-mromira 3/ (puc. 248)CNOMB3yeTCA B #HBOTHO-
BOJMCCKAX X03AlicTBAX AL APOOIEHNA Man MIIOUIEHUA 3ep-
Ha Ha KOpPM CKOTy. PuduéHble BaIblbl MalIUHBL JpOGAT
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36pHO NpI BPAmICHHM BeIYWIEr0 BAIBLA CO CROPOCTBIO
133—150 o06/mun, Ilpn BHKIIOUCHNH W3 mepegavu MAIINHI
OIHOIi 1IApEI WeCTepEHOR 00a BaablUa paboTaldT ¢ OJUHAKO-
BHMU oboporamu, paBHbiMU 400—450 06 MuH., n MamuHA B
9TOM ciaydae paboraer KaK INIIOUIIIKA,

OnpiTHEE DKCOIOATAUMONHEe XapaKTePUCTHRN 3epHOAPO-
Ounxn noxasausl Ha puc. 249. IlpoussoguTeNBHOCTE B 3aBH-

Puc. 248. 3epuoapobmika-mmwommnxa 3.

CHMOCTH OT CKOPOCTHM BeTpa M 060pOTOB MOTyueHa HpU mepe-
MEHHOI nogave 3epHa, yTO 00y CAOBUJIO HANBHTOXHEHINYIO pa-
00Ty BeTpOCHMIIOBOI'O arperara.

B radmune 31 mpmBexeHa npom3BOXUTEIBHOCTL BTON Ma-
IIMHL HA [pobieHne U IVIIOUIEHNE ¢ YKA3AIINeM KagecTBA Ipo-
AYKTa U YAeILHOI MpOWBBOAWTEJIBHOCTH, T. €. IPOH3BOAL-
TeNbHOCTH, OTHecEHHOM K 1 . ¢, 4.

Ionnyw nponssoauTeabHOCT b, IpUBeAC HAYIO B Tabanme 31,
3epHOIPOONIKA-IVIOMMIKA XABAJa NPH CKOPOCTH BETpa
8 »'cex. Ilpn srom eé o6oporw Grirm pasHE! ot 390 mo 400
B MHHYTY.

Pagora serpegpuraTens BUMI JI-12 ¢ «Depmepom» Ne 2.
«@epmepy Ne 2 (pue. 250) umeer GomblIce pacmpoCTpaHEHHE
B rpy0oro moMoaa B 3KMBOTHOBOXYECKMX XO3HICTBAX,
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Puc. 249. XapawTepucTARa APOIINOIUTCARHOCTA 3P0 TPOITLTKE
8 JABHCHMOCTH OT CHODOCTH BeTpa # 050poroB BCTPoxoIeCa.

TaGamiga 31

Yi0H3GORATEALROCTD seprionpofinakn 371, padoracmeil
¢ BeTpoxsurateaem TB-%

X"‘Dam'ep;:ﬁ?'l‘é’,‘]i‘l ApoGICHA Hpo6icsne L. toln:mise
oo IIpyu Haduy ur | 11poildBo- | <. ’
D OAMOJIE Ti- | juiTenn- | ¥ AENBUAA| [Tpopgpo- Y AILHAA
cTiLO 1) Recy HocTh | WPONBBO-1 " ypyreyp.  [OPOH3BO-
Haspagns Goace 51% ¢ | trac lll“ggi_”" HOCT 111}:3)‘;“2'
ToMerp i | opn V=8 10CTD (1raae) T
qieTing (B M) | (M/ceK.) (rracu) (sr/1.c.4.)
Tongoe Aposd-
merwe . . . 10,57 1,0 175 35 — —
Cpennee gpod-
Jjenge . . . |0,5 8 1,5 310 62 — —
'pyGoe  npob-
neHAe B 11I10- 1.5
) -
wexue . . . 1,0 20 500 100 823 117
=1
Ouenn rpyboe .
apo6neswe . |, o )20 800 160 1700 238
' 3,0
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B pesynnrare o6paboTKM MaTepmHaloOB NCOHTAHAA BETPO-
nsurarens ¢ «Depmeponm N2y, GHISIN MOy YeHE XapaKTEPACTH-
KNI nPOM3BOANTEIBHOCTN ArperaTa, npuBeféHHEe Ha puc. 251
n 252, rie cJIeBa XaHLl KPHUBHE IPOU3BOJNTEIBHOCTN pA3HOU
TOHKOCTM DOMOJA B 3aBUCHMOCTH OT CKOpPOCTH BeTpa, a
cIpaBa — B 3aBHCHMOCTH OT OGOPOTOB BeTpPOKOJECA.

Tar rar craéuamsaropHoe pe-
TyIMpPOBAHNO  BETPOXBULAUTEIA
obecnmeynBaeT MOCTOAHCTBO 000-
poToB mnpu AWOLIX CKOPOCTHX
BeTpa, IpeBHIMAWMX & M/cex.,
TO ¢ VyBeIWYEeHUWEM CKOPOCTH
BeTpa HAIrPY3KY MOMKHO yBEJIHYH-
BATh TAK, YTO KPHBAH HOUAET 1O
BEPTURAIN, NEPerpykas BETPO-
aAsurarensb Ge3 m3MeHeHUA 060poO-
TOB B CTOPOHY MX YBEJINYEHNA,
UTO He NO3BOJAAET HA IN1a3 ycTa-
HOBATH, HACKOJABKO  meperpy-
eH Berpoasurarenb. llooTomy
| DY CKOPOCTAX BETPA  BHINE
°8 M/ceK., He ciaelyeT yBeaMYd-

BaTh HArpy3Ky Goablne TOif, Ko-
TOpAsg COOTBETCTBYET MOUIHOCTH
BETPOIBUTATENA IPU CKOPOCTH
BeTpa or 8 1o 9 r/cew.

HyponssoanrenprocTs arperara B3aBncuMocTn OT KPYIHO-
CTU TIOMONa NpuBeJeHa B Tadamme 52,

Puc. 250. Mernumynuii mo-
craB «Depmep Ne 2».

TabGawma 32

HpouasoaareInocTh BeTPoOBATATE A BHMD I-12
¢ «®eprieponn Ne 2

Xaparrepic risia noMoIa
Ipouwasoau- | v
ViueabHam
JTaMerp gacTun TEJIBHOCTL np%ﬂaﬁonyf_
(B MM) NpH Ha- (1r;9ac) TEeNbHOCT b
Hagzsame unnmosa JMYAN HX B TO- npx (tr'm. c. )
MOJe mo mecy V=8 M/cek. T

Gonce 509

Tourui moMO.T. 0,5 7o t 320 24,5

0,5;1,0 no 1,5 600 46,0
T'pyOuii moMon 1,0, 1,5 510 2,0 910 70,0
Ouenr rpybmii moMo: 2,0; 2,5 no 3,0 1 400 107,0

Cpegumid momo.r . . !
o
l

402



PaGoune XapaKTePHCTHRE BeTPOABUTATENA H COXOMODE3RH.
Mennramns conomopesrn cucrems «Iommad» mokaspisalor,
4T0 MOL{HOCTH W IPOW3BOAUTEABHOCTL MAINHEL 33BUCAT OT
MHOTHX (AKTOpPOB, 8 UMEHHO: BJAMHOCTH COJOMBI, JIMHAE
peskm, OCTPOTH HOsmkeit m T. n. BamaHue ptux darTopos Ha

XapaKTepUCTUKY MALIMHBL N300 pakeHO I'pafuiecku Ha puec.
253 m 254.

kr/qac
2000
/
/
/
A
- (500 / /}
" / /
° /1 1/
z VTV
a
= {000 / f
v 2) !
" 7o E
: / /5
L / 3 / /
° ViV avd
T sn / A e D4
o A A LA Vind
2 A A ] AAX |
DAl SO AD%
A A ) 47
== ] ]
5,0 40 50. 60 7,0 80 90 20 30 49 50 60 70

M
CKOpoOCTb  setTpa Jeex. O60poTH BETPOKOA2CH B MuM,

Puc. 231. XapaxreprcTuxke npomssoin-  Pmc. 252. XapawrepHcin-
TEABHOCTA BETPOBUraTe.Ia BIIM3 JI-12 KH DpOH3BOIMTLIBNOCTH
¢ deprepoM UpE Paanoii TOHKOCTH HoMoTa  Betpoasurarend  BIMI

B 3aBECHMOCTH OT CKOPOCTH Berpa: JI-12 ¢ depvepom B 33BH-

CIMOCTH OT 00 . Ha-

J— ouenp rpyORil noMom; 2 — rpyGeld mo- 7 10CTH OT 600pPOTOB Ha

MON; 3 — CPCIHIIN I10MOJ; 4 — TOHUIIH HOMOJ. JBaHMEe KPHABLIX Hallo 10X
pucynkoM 231.

XapakTepucTura MoIHOCTH B PYHKUMI 0GOpOTOB mpei-
CTABIAETCH B BIge IPAMOIl; HAJIOSKUB €€ Ha XapaKIePUCTHRY
BETPOJBUTATEINA , Mbl IOy UM TAKOM 7Ke HEe BBIPONHELT N,
Kak 1 npu paboTe BeTPONBUTATENA ¢ NUPIIHEDLIM HACOCOM,
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4 MMEHHO! BeTPOABUYATEN b MOYRET paf)OTaTb ¢ MAKCHAMAJIbHbLIM
£ anwb BA MamHIX CHOpPOCTAX BeTpa. OJ.IHHKO, ecan aasa mno-

Nac,
1,70

1,60

LT b
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1,3

1,2
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1,00

0,80

(
6,80 Vi

0,70
0.66

0,50

0,40

0,30
0,20

p,t0

12

3 4

bl

1

B Yacu

Puc. 253. Pacxon MoOHOCTA HA CO-
HOVMOPR3KY B BaBHECHMOCTH OT BpeMelw
p‘dGOTH ¢ MOMEeHTa 34TQUKIO llO;h‘C‘ﬁ.

sumeHns  adertasuo-
CTII BETPOHACOCHOTO ar-
perara, paborapmero
C TMOpIIHEBHM HACOCOM,
Tpebyerca MeXaHH3M
CHOHOI KOHCTPYKLUR,
TO B JAaHHOM CJIy4ae,
4yT00H M3MOHUTH XApAaK-
TCPUCTHKY B JAYIUIYI0
CTOPOHY, HUKAKOTO Me-
xagn3Ma He Tpebyercs.

Tax rak zarpyska me-
pepadaTniBaeMOro Mare-
pHasa y COIOMOPCIKM
IIPON3BOJATCH BPYUHYIO,
TO NP MANBIX CKOPOCTHX
peTpa MOKHO MOXABATE
MeHbIee KOJIAYECTBO CO-
JIOMBI; TIPA DTOM YMEHB-
UINTCA  B3aTpavHBacMas
pafora cOIOMODE3KM, ,
CIIEJIOBATENIBHO, BOTPO-

RBATATeAb OyjAeT B COCTOAHMHMA IpCOJOIEBATH IATPY3KY.
Ilo Mepe yBesmueHUA CHOPOCTH BoTpA BATPYIKY  COIOMB
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MOHO yBeauauTh. Taxuy o6pasom, Ha quamasoHe cKOpoCTeit
BeTpa OF 410 8 M/ceK. MH MONYYHM XApAKTEPHCTUKY Ma-
WHHE, POXOJAAMYIO 4€pe3 TOYKM MAKCHMAJBHEX MONIIO-
¢Telf BeTPOXBMTATENA, T. 6, Mbl NOMYYNM TAKYI >Ke Xapak-
TePRCTHKY, KAK 1 A KEPHOBA, MOKA3AHHYIO Ha pHc. 247.
BHU3Y.

BooGme e kpnBbe XapaKTePHCTUK COJTOMOPE3KH, KOpHe-
Pe3KH, IILTH 1 T. I1. He NMEIOT OIIPeAeJIEHHOI (OpMBI, KOTOPYIO
MOKHO Ob110 OB noayuynts pacuétoMm. O6sACHASTCH BTO TeM,
YTO OCHOBHLI® IIAPAMCTPH: 00OPOTH M NMpPOM3IBOJAMTEJN BHOCTE,
XapaKTepHA3ynmne padory mogo0HEX MAIUNH, He TAK CTPOL®
CBA3AHH APYTr ¢ KPYrLoM, Kak, HANpAmep, 00OpOTH HACOCH
¥ €T0 IIPOM3IBOJUTEILHOCTD.

Y GoabpmuHCTBA BTNX MANH IOXaYa IepepalbaTuBaeMoro
MaTepNajIa OCYU(ECTBIACTCH BPYUYHYIO, A IPOU3BORHUTEN b-
HOCTH 3aBucur oT nogaun. [loaromy ecrecTBenHO, wTO COOT-
BETCTBHE HPON3BOANTENBHOCTI AAHHON MOMIHOCTH XBHIMATEXA
OypmeT 3aBHCETH OT MHAWBHMIYAXbHAIX HABEIKOB O0CIY:KRHABAK -
mero [epcoHada.

Hpyrum parropoM, CRIBHO BJABAKIINM HA XapaKTOPACTH-
Ky ©elqBbCHOXO3AHCTBeHHON MAIUMHDI, ABIAACTCA PaboUMit M-
CTPYMEHT, NpON3BOAALMII nepepaboTky Marepnana, y coxo-
MOpe3KM — HOJKH, § MCNBHUYHOIO HOCTABA ~— OCTPOT:
paboueii mosepxmocT MEpPHOBA, Y MLl — 3y6bA B T. A.
KavecrBo sTuX MHCTPYMEHTOB M3MeHSETCH ¢ TeueHUEM Bpe-
MeHN, CJAGAOBATEeALHO, M3MeHAEeTcA M KayecTBO NX paboru,
a BMecTe ¢ BTHM U (orpefllad MOmMUOCTH HAa X JBUHEHRE.

Hanpnmep, sarpagunaemas momuocth conomopesrn «[lo-
anad» 3a 8 yacos paGorn mocae 3aTOYKM HOkell BO3pacraeT
BgBoe (cM. puc. 253). C ocTphiMM HOH(AMR 3aTpPavydBacMaf
MOITHOCTE cocTaBagaa 0,8 . ¢., a B KOHIe BOCHMOTO 4aca
paboriy morpebaseMas MOWIHOCTL BO3poOcaa [0 1,6 5. «c.
npu ogHo M TOIl de NPON3BOANTEIBHOCTH.

Topdop ceapckoX03MicTBE BHLIX MAMITH K BeTPOBHTATERN0.
Ucxopumyn faHHLIMB Opu DOAGOPe CeslbCROXO3ANCTBEeHHH X
MAIIRH K BCTPOABNTATECHI0 ABAAWTCA UX MOMHOCTE V B uii-
ca0 ogoporos n. Hopmampas MOUIIOCTD MALIHHLL HOJIAKH)
COOTBETCTBOBATH TOH MOLIHOCTM BETPOIBUTATENSA, MPU KOTL-
polt oH B paifoHe ¢ onpeleaeéHHOIT cpeAHeroaOBOH CKOPOCTBIY
BOTpa AA6T MAKCHMAJBUYI0 BRIPAGOTKY B TeueHue roga. Ilo-
STOMY ¥ IpM NOA00PEe MALLIKH MBI KOT/KHbL PYKOBOACTBOBATEC A
rpauKoM, NPUBCAEHHLIM HA puc. 238, KOTOpHH YKa3bBaer,
HpH KaKAX CKOpocTAX Berpa V, BerpopsuraTead Rabt
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B TONY MAKCUMAJIBHYI0 BHPa0OTKY B palioHe ¢ ONpejesaéHHOI
<PENHErojoBoii cKOpocThIO BeTpa V.

B radaune 33 npuBejileHE MOIHOCTH HA BATY BETPOKOIECA
serpoxsuraresxeiit BUM9 [1-5; TB-8 u BUMO [I-12 nas cko-
pocteit Betpa V,, woTOpEHIE HOJIC‘IPITBHH ¢ TOMOHIBIO ypas-
mednda (291) n oxpymeﬂm. B 5710ii e TaGamne MAHBI TO MOLI-
HOCTH paldodiIX MAIINH, IPM KOTOPHIX OHM, OYAYYH IPHKIIO-
YeHLl K BeTPOXBHIATEII0, MOTYT AATh HAMOOIBILYID TOXOBYIO
BEIpaloTKY npu KaHHOI cpegHeroxoBoil ckopocTh BeTpa. nsa
oIpefeJeHIls IepPeIaTOYIOr0 OTHOLUIEHUSI 060POTOB MAUIMHL
K 000pOoTaM BeTPOKOJEcA NPUBEIEHE TAKMKe Y4nciaa 0GOpoOTOB
BETPOJBUTATENEHl COOTBETCTBCHHO MOH[HOCTH.

MomHOCTs CceanbCKOXO3AMCTBEHHNK MALINH  ONpefenaesa
%3 COOTHOIIEHNA: N.=Nn,

rae 7 OPUHAT paBHBIM 0,65 — MexaHnmgecKHit K. m. 1.
TaGanmua 33

MomuoeTH BeTPOBHIATENCH MPA OMTHMATEHBIX CKOPOCTHX BeTpa
V, B aBUCHMOCTI OT CPeIHErOMOBOil cEOPocTH Betpa ¥V,

CpejHET JNOBLIE CHOPOCTH
Berpa V, M/CeH.

3 ] 4 | 5 | 8
Hagpamue HapayMerpoo ONTHMATBHEC CHOPOCTH
BeTpa Vy
5 | 6 | s | o
BHUMO3 JI-5 buiempoxodimii
MougttocTh Ha Bamy serporoseca V (i, ¢.) | 0,5 1,2 2,21 2,7
MowmrocTs MAIUAHE, KOTOPAA COOTBET-
CTBYeT Aauuol \1oumocm BeTpomm-
rareasa {1.c¢.). . . ... 0,320 0,73 1,5 1,75
Ynrcao oboporon BeTpm\omca. ... . 1130 150 190 {200
TB-8 muzoxodnuit
Momuocte Berporemrareds (a.c.) ., .| 1,2 3,0 5,81 7,0
Momnocts Mamms (;1.¢.) . . .. . ., .[0,78] 2,0 3,81 4,5
Yuaciro ofopotos Berpoxoreca . . . . , 16 20 22 25
BHMD3 JJ-12 6biem poxodnuiii
MomriorTe BeTpoxpAraTena (I.c¢.) . . .| 2,5 6,1 112,0 |14
Momuocts Mamgy (vr.c.) . . . . .. .11,6 4,0 7,81 9,5
Ypcesao ofopotoB BeTpokoseca . . . . ., 40 50 60 70
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Tabanpa 33 mO3BONAET YCTAHOBATD, ¢ KAKIM BeTpOXBA-~
rareiaeM 6yaeT BHITOXHA paboTa TOII NN MHOH CeaBCROXO3HM-
CTBEHHOI MAIINHBL, €CIII H3BECTHA ¢ 110pMaJd bHAa g MOLIHOCTb,
4 TaK:Ke CHPENeNUTDH NCpPegaTO4HOC OTHOIIeHIle O06OpPOTOR
BCTPOKOJIECA K 000pOTAM MAIINHB, €CIU IMOCHeNHNC TaKM#e
M3BECTHE!.

Hpnmep 1. Ompeteants, ¢ KAKUM BETPOIBHTATENEN HANGO-
Jee BRrojHO Oyger paboraTh KOpPHepe3Ka MOHIHOCTEIO
N=0,75 1. ¢. npn n==80 00/MuH., U ompemeanTH mepexa-
TOYIt0E OTHOIIERNE,

Odpamascy k Tabanie 33. HAXOMMM, YTO 3TA MAlIAHA
MosxeT paboTars B paiioile cO CpPeXHeroaoBOI CKOPOCTBIO
Berpa V=4 a/cer. ¢ serpopsnrarenem BUMO J1-5, npuuém
nepegaToqYH 08 OTHOINEHNe OGOPOTOB BeTPOKOIeca K 060poTamM

MILUNHB paBHO: . n, 150
L :T == m: 1,9.
M

B paitote co cpeHerogoBoii CKOpoCcTHIo Berpa V==3 m/cex.
3Ty MAIIUHY NPHCOSAMHATL K Berpogsmrareato BUMI
J-5 HepaumoHaabHO, TAK KAk OHA GygeT padoraTh Majoe
KOJIN9ecTBO YacoB B rogy. bBymer Gouee shirogHo npm

V=3 m/cex. o1y mammHy npucoemunuts ¥ TB-8. Ilepexa-
TOYHOE OTHOUIEHNE B 9TOM CJIY4Yae HOMMKHO OHTB!

, 186

;~8—U~0,2.

Hpamep 2. Onpegesnnts THI BCTPOXBHTATENA, KOTOPBIIl
GymeT MOMHOCTHIO 3ATPYHEH HIMBIXOMPOOMIKOI, HOPMAIBHAsL
MOUIHOCTH KOTOPOIl pasHa b a. c. Ilo raGanue 33 Haxommm,
YTO 3TA MOIMHOCTH COOTBETCTBYET MOIU{HOCTH BETPOIBHTATEIA
TB-8, npm V =or b 10 6 M/cer. Ora ke MAINHA MOMKET Aa-
BATh YOBJETBOPUTENBHYIO 3aIPy3Ky U BETPOJBUTATENIO
BUMI J1-12, ycranosuernomy npu V, =4 11 b M/cekr.

[Ipu paSore BeTpoaBUTraTeNs HA HECKOIBKO COJIbCKOXOBHI-
CTBEHHBIX MAllIH HE 00HA3ATea IO, YTOOH MOUIHOCTE MAIUINHEL
COOTBETCTBOBANA MAKCINYMY TOZOBOIl BLPabOTKE BETpO-
ABAraTeJIfA, TAK KAK B 9TOM CJIydae BeTPOIBATATETh MOKET
padoTaTh OJUOBPEMCHHO HA HECKOJIbKO MALINH,

Urak, npu Dogdope MOUIHOCTH MAIINHBI K BETPOABUTA-
TemM, HeoOXoaumMo OGpAIaTh BHHMAHIE He TOJIBKO Ha TUIX
BETPOLBUTATENA, HO Il HA TY CPEIHETOLOBYI0 CKOPOCTE BETpA,
npu KOTOPOIf eMy npugércs paborars. Offaa n ra e MamLnHa
IpH PAasHLIX CPeJHCTOAOBEIX CKOPOCTAX BeTpa Tpedyer pas-
HHX pPa3MepoB BerpoaBUTaTenelf,



IVTABA X1V
BETPOHACOCHBIE VCTAHOBKH

g nogséma BOAs M3 KOMOXLEB, CKBUKAH B OYKPRITIIX
BOJOEMOB BETPOJBUTATEN HAXOAAT BecbMa IUMPOKOEe npu-
menenne kaxk B CCCP, tak m 3a rpamnueit.

BerponacocHsle YCTAHOBKE B 3aBUCHMOCTA OT HA3HAYSHWH
pasIensoTcy Ha:

1) BeTpOHACOCHHE YCTAaHOBKR AJA BOJocHAbReHdAH; onu
NOXHMMAIOT BOAY /IR MUTHEBHX M XO3HUCTBEHHHIX HYR:;

2) BeTPOOPOCUTENhHBIE YCTAHOBKY, IIOAHKEMAIONIAE BORY A H
OpOIIEHUS 3eMeNbHEIX YYaCTHOB,

3) BeTpoHacOCHHE YCTAHOBKH AJA OTKAYKA BOZH C OCY-
1MaeMHX 3300M0UEHHH X NN 3ATAIINBAEMBIX BHICOKMMMA BO-
JlAMB Y4YACTKOB.

§ 52. BETPOHACOCHBIE YCTAHOBRO
ANA BOTOCHABKEHAA

OCHOBAKIMHA HJISMEHTAMH, COCTABAAIMIMME BCTPOHACOC-
YK YCTAHOBKY, ABIAOTCAH:

1) BerpoaBuraresib, KOHCTPYKTMBHO NIPUCIOCOGJIEHIILI
Ao paboTH ¢ HOPUIHCBHIM JINGO ¢ UeHTPOOEKHEIM HACOCOM,
apXMMEIOBHIM BHMHTOM H JIp.;

2) HacocHOe o0OpYJOBaHHe, COCTOSMICE M3 HAcOCa, BCa-
CHIBAIOMIETO U HaTHeTATe I bHOTO TPpYGONpOBOIOB U PA3NM ML X
npucnocobaeHuil, oGecneyn BN NPABILIBHYIO I Haubodee
shperTunAyI0 padory HACOCHOTO YCTPOICTEA (BO3XYUIHLI
KOInax, GamaHcup , IPHCIOCOOIEHNHA 1A 3aANBKA M CHYCKA
BOJABL U T. II.);

3) BogotM Mim 6aK ANA 3amaca BOAL HA Ge3BeTpeHIbe A1l ;

4) cerb pacOpeemITeIbHbI X TP YOOI poBc0 3,0 MK Lo~
Iy K MecraM eé norpebiaeHuA.

Jas npoeKTHPOBAaHMA BETPOHACOCHOH YCTAHOBKM IE00-
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XOOMMO 3HATH KOJHYecTBO MNOTPeOHONU BOAR JJIA Y RAH-
HOTO XO3AMCTBA, XapaKTep HCTOYHMKA M €r0 JeOUT U, HAaKO-
Hell, peabe) MeCTHOCTH M BeTPOBOL DC:KUM, Tie Ipejrno-

YCTAQHOBKIH.

[«‘5«

eH

I
)Afg_‘\'é\
IR

Poc. 255. KoueTpykTnsuas cxeMa BeTpo-
HACOULIOH YCT#HOBHH.

JAraercs IOCTPOUKA BeTPOHACOCHOLT

HoucrpyxTuBnasa cxema wuambodee
pacopocTpaHeéHHOR BETPOHACOCHOR
YCTAHOBKU piist BOjOCHAGHeHNS KU-
BOTHOBOYECKUX XO3ANMCTB IOKA3aHA

Ha puc. 255.

I'nyGokoe 3apera-
HUe BOJL B KOJOHLAX
HIA CKBaMUHAX Tpe-
OyeT HOPLIHEBOIO Ha-
coca JIlIA mooBéMa eé
114 [OBEpPXHOCTH, a
MOABEM BOAK M3 OT-
KPBITH X BOJOSMOB AR
MEJIKAX KOJOLUEB, HO
¢ GoxbmuEM mebuTom
yaoOHee HpOM3BOJUTH
HEeHTpObeAHEIM HACO-
com. B nepBom ciryuae
TpefyeTcss MHOTOIO-
HACTHLIT THXOXOAHW X
BCTPOABHIATEND, OT-
sudawoimuiica  GO0Jdb-
1AM MOMEHTOM TI)OI‘H-
RIS 1 MajapiMu 060-
poTaMA, BO BTOPOM
cayyae rpebyerca ma-
JIONOMACTHLIT GRICTPO-
XO[4HBII BeTpoxBUra-
TECIb, OTHAYARIIRACA
SoabmuyMKu 0GopoTaMA
W MAJBIM MOMEHTOM
TPOT'aHIIA,

Berposoii pemtnm m penbed MecTHOCTU OGYCHOBIMBAKNT
CHCTEMY PeTyillip OBaH A BETPOCUIOBOT0 arperata u XapaKTep
ofopynoBaunsg {Bo03alop, ceThb TpyGonmpoBOAOB, IPUBOX

AT 1)

Cyrousmii pacxofi, a Tamsite ReGUT MCTOYHHMKA BOAH OM-

peaeIfioT MOUWLOCTE BETPOHACOCH oif

YCTaHOBKH,
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BerponacocHslit arperat foiseH ObTh TOKO0paH TaK, YTO-
OLl IPUTOR BOALL JAHHOTO HCTOYHMKA MOT TOKPHIBATb PACXOX.
He1ocTatok BOAW B MCTOYHHKE HAPYLIAeT HOPMAJBHYIO pa-
60Ty BeTPOABATATENA U MOeT IOCJIYIKHNTH NPHYITHOI 3aC0-
peHNd CKBAOKHHBL 33COCAHHBIM meckoM. FPacxom Bopu (J
Ao meH ObiTh PaBeH IJIM MeHbIIe JleGliTa HeTouHnKa @p T €.:

Q<Qo. (299)

Takum obpazom, noidyuaeM cIefyioulee NpPaBRAO:

a) mpn mopfope BETPOHACOCHOIO arperara K HCTOYHAKY
¢ OrpaHHYeHHBIM JeOUTOM CIeAYeT YCTAHABANBATD MOIIHOCTS
arperara HCXOAA N3 BeJIUUMHBI ge0HTA MCTOYHUKA BOJHI, H
OpH HeJAOCTATKe €€, OAA NOJHOro ofecmeveHHd xO3dAicTBa,
HAjOo TpefyCcMaTpUBATHL APYTHe HCTOYHUKH BOAH, IAe H
YCTAHABIMBATL APYIHe BETPOHACOCHKIC AaTpPEerarTsl;

6) npu mopfope BETPOHACOCHOTO Arperara K WUCTOYHUKY
BOJBL ¢ HEOTpAaHAYEHHHM Ne0HTOM caejyeT YCTaHABIMBATH
MOH[HOCTB arperara HCXoAf K3 NOTpeGHOTO KOJIMYECTBA BOJE!
ITA JTaHHOTO X03AMdcTBa.

13 oTepHTHEX BORoéMOB, obaanaomux Goapmmnm AedaToM,
OOBIYHO TIOJIHMMAIOT BOAY A IIPOM3BOJICTBEHHHX W OPOCH-
TeNbHBIX Heseit. I3 KoJIOfueB m CKBAaMUH ¢ OI'pAHAYCHHBIM
nebuToM OOBIYHO IIOJHIMAIT BOAY TOXBKO HJIHA MHUTHEBHIX
Hysx. VeTouHHKA BOME! IOCAEHETO THIIA Hanfoxee pacupo-
c¢TpaHEHH B CTeIHbIX palioHax. Mx oranmuurenasnasg ocobemn-
HocTh — mannii gebur, or 0,2 go 2,0 m3/qac. OgHako B He-
KROTOpHX paifoHax Hamero Coosa BCTPeYaOTCH CKBAKHHEL C
oueHb BEHCOKUM febmroM, mocryuratommym 30 m3/gac. M3 raknx
CHBAMUE MOKHO MOXHMMATDH BOAY He TONHKO A NHUTHA, HO
B A OpOIIeHU.

HoamuecTBO BOJBI, KOTOpPOE BETPOHACOCHASA YCTAHOBHA
JOJIRHA TIOAATH 32 CYTKA, ¢ YYéToM 3amaca Boast a 1—2 aua
0e3BeTpHf, ONPEACIAETCH 110 CYLECTBYIONINM HOPMAM BOMXO-
HOTped;IeHUs ¢ IATPOB B CYTKM. Y MHOIKAA HOPMY HA OJ[HOLO
TIOTpefMTENd HA UX WICIO N B CYMMUPYH, TOAYUNM CYTOIHEIR
pacxon Boxu Q:

Q=2Z2gn. (300)

Hanpumep, mo HopmaM MWHBCTepCTBA CEIBCKONO XO3il-
crsa CCCP cyrousslit pacxox BOMb! At UBOTHEIX, BRIIOYAA
BOJOIOli, TPATOTOBIEHAE KOPMOB M CAHUTAPHO-TUTHEHMYe-
CHKUe MepompuATud, omnpemesdercs ciaepyiomumu mudpamu
B Tabnuue 34.
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TaGanma 34
Pacxox Boxsl Ha HEnpoTHHIX [15]

CyTOUHRUL PacX)1 BOAL HA

I Toa0By (B JUTpax)
AusoTHRIC
npu BHYTPCH- 6e3 10,10~
HeM BO1O- 11poBoUnA
IpoBo;e
Joimas goposBa. . . . . . . . . ... 75—90 60
Tenstta o 6 MecANER . . . . . . . . .| 20 15
Tenstra ot 6 no 18 mecAwer. . . . . .| 24 20
Cyxozroitmas xoposa o« . . . . . . . . 45 35
BuK-nponsBoipmTeNs. . . . . . . . ov . 60 50
Boir paGoumit . . . . . . . ... ... 69 60
Jlomane paGogas . . . . Ce e 60 50
#epebénor ot 6 no 12 \wcnueB Ce e 40 30
CpuHOMATKA ¢ nopo ATAMB HO 2 Mecs-

les (merom). 70 54
To sxe, 3uMon . . . 64 38
Hopomra or 2 o 6 \1ecnuen (’leTO\I) . 17 12
To me, aaMoi. . . . . 14 9
OThopmoqﬂme cEABIT 9 \1ecnueB C . 35 20
XPAK v v v v v v v v e e e e e 59 40
OBma . ................ 12 8
OBUa ¢ ATHEHKOM . . . . . . . . . . . 15 10
KRoza . . . ... ... ... ..... 15 10
Kpomew . . . . .. ... ... ... 3 2

Hyppma . . .. .. .. ... . ... 1,5 0,75

Pacnpepenende pacxona BOXH B Te4eHNE CYTOR IORABAHO
Ha rpaduke (puc. 256) BogomoTpebneHHA B CKOTHOM JBOpe
[P HATHYIHY aBTONOMJIOK.

Urobp:  obecmeunrts morpeduTesneil BOLOI TOJHOCTHIO,
ACIOJIb3yA DHEPTUIO BEeTPa, MOIMHOCTEL BETPOHACOCHOIT yeTa-
HOBKH JO0MkHa OBITH PACCUMTAHA HE HA CYTOYHYI0 TIONAYy
BOJBI, 4 Ha TO KOJMYECTBO, KOTOpoe ofecmedusso 6B moTpe-
Omresneil B AHU BeTpa M B ITHIeBHle JHI., Berpoycranoska
IpH BeTPAHBIX [HAX JOJKHA 06eCneunBaTb Cy TOYHBLT pacxo
BOAH W 3aIACTH €€ HA MOCJASAYIOUINIE IIePHO] 3aTAIMNbA, [ITH-
TeJBHOCTh KOTOPOr0 MOKHO HIPUHMMaTh oT 1 go 2 mueil.

Ilepmogom 3aTnimba Ha3bIBAIOTCA JHU CO CPejHeil CHOpO-
CTBIO BETPA 2 M/CCK. H HH#AE, ¢ IPOJOIHINTEIBHOCTBI0 OJUH
Jens 1 Ooiee.

JonycTnM, 94T0 AiisA NAHHOTO pPaitoHA 33 HCKOTOpPHIL mpo-
MEKYTOK BpeMeHH KojeDaHue CpPejHeCYTOYHHX CKOpOCTeit
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BeTpA NPOUCXOANIIO, KAK IIOKA3aHO Ha rpaduke puc. 257, rie
3AINTPUXOBAHHBIE INIOLIANIKY HAIOT KAPTHHY KoaeGaHMA CKO-
poctefi BeTpa, T YMCJO AHEH ¢ BeTPaMH, CPEmHAA CKOPOCTH

—
16 % /

14 7

; % |

10 %

8

6 /

4 /// %

9 v 7.

Hacel cytok

Pue. 256. CyTounmit rpadui pacxofa BOIW AT HiHBOTHHK .

a
£g 2

v
Qo / 7
aF / /
5>
a
) 7
8 A /

Tl t
Berep 3atHulbe

Puc. 257. I'padur Bo3vOKHOro KoTebannd CPegHECYTOUHLIX
criopocieii BeTpa.

KOTOPH X Oplna Bpime 2 M/celc. MY ABYMA CMEKHBIMRA Me-

prOpaMM 3aTUIN LA, I — 4NCA0 pHEeil TIepuoia 3aTuil bA.
Taxroii rpa&bm& BIIOJHE BO3MOMi€H, TAK KAaK IOCIETOBA-

TeJIPHOCTD K IPOJOTAHUTENBHOCTH IICPIOJOB 3aTHMbA He
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DONURAAITCA ompefentHHol 3akoHomepHocTH. EcTh paii-
OHILI, TJ(e TePHOJK 3aTALIILA UMEIOT IPOAOJIKHTEABHOCTD OT
AABYX 10 TpéX AHell, HO 3jlech 7Ke MOTYT OHTb CIAYYAH, HOTHA
B TeUCHUe [EJOro MecAlla CPeyHAd CKOPOCTh BETPA He mpe-
phimaer 2 M/cek. flpnenne sro peproe, HO OHO ObIRaeT.

Ilo rpadmry Ha pnc. 257, Mel BOIKIE NOAATH BORY BETPU-
HACOCHOI{ yCTAallOBROU B KomirdecTse, 00eCHACUMBAIOIIEM I10-
Tpebuteseil Npn Hanbosce HEBHITOAHOM BCTPOBOM pesRuUMe,
KOT/Ia [epHOA LITHIEBEX HHeil ! HanOonee IPOJOHITCICH,
a 9ICcA0 BOTPSIHLIX AHellT ApaAetcd manveHbmuM, [pu vrom
KOJNYECTBO 3aI[acaeMoli B BOHOEMe BOJNBI [LOJRIIC ompe-
ACTAThCA CASTYIOKHM 00pazoM.

Berpoycranoskra aom:kHA ofecievuth ¢yTo4Hoe norpebie-
HUE BOMBI MJINM CYTOYHELNT pacxox @ m3/cyTru; Kpome TOTO,
34 MepHo/[ BETPAHLIX Jiliell HaKaYaTh BOLY B 34IAac HA BpeMs
IITUJICBLIX JCH; BEJILIYMHA DTOIO 3311aca OMPEICIINTCsT Bbipa-
MEHNCM:

Q X
% (01)

Takum o6pazon, ecan e IperycMaTpiuBaTh PacxXona BOJAK
Ha IOKPEIrie IUKOB rpadura BopomorpeliAeHNa, T0 MOMHOE
KOJIEIECTBO BORHL, HA KOTOpOE JOMAHA GBITH PaCCUUTAHA MO~
HOCTD BeTPUHACOCHO YCTALOBKH, paBHO:

Q=0+%=0(1+1). (302)

Lecnu me motpebireHue BOgsl B TCUEHNE CYTOR IIPOMCXORT
¢ OonpmnM KrojebaliiieM, TO YCTAHOBKA 3a T BETPAHLIX JHelt
BOMRIA eIHé NOAATE BOAY B 3aIac, KOTGPHIII IIPHMeM YCI0BIHo
PABHLIM CYTOYHOMY IOTpebNeHHIo, CIeA0BATENBHO, 3a O[IH

Q

AeHb Hapo 3amacTtu:. —.

B 9TOM CJliy4ae II0JIHO€ KOJIUYEeCTRBO BOALl COCTABUT:
[ l 0 .
Q=Q+%¥+2L=2 {1 +1). (20

MomgocTs BeTpomacocEoro arperara. MomuHocTh BeTpo-
HACOCHOTO arperaTa juIg NOJAYM CYTOUYHOIO PACXOa BO;(Li
onpegeasaeTcd ypaslelneM:

__ _Q-H-1000 .
N—75-35W, (304)
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rge: () — CYTOYHBIF pacXox BOAH B MP;
t, — €ICIO 4acoB paboTH BETPOABHTATENH 33 CYTKH;
H — wamop B M, KOTOpHI omnpepeisercd ¢ Y46TOM
TNOTEePb HATIOPA;
7~— ROOPUIEHT TOIesHoro meiicTsus Hacoca,
Ecan e arperar jojkeH, Kpome TOrO, TOJaTh BOAY B
3amac, KoTopasg Gymer pacxoaoBaThCAd B LUTHIEBHE J(HU, TO
MOLIHOCTB, cormacHo ypasHeHnAM (302) m (303) seipasured:

N, =N <1 +43, (205)
WIN, ¢ y4éTOM HepaBHOMepHocTH morpebieHnd:
., N
Ni==—(t41t-+1). (506)

BuecTe ¢ aTM 00580 6aKOB OIKEH COOTBETCTRBOBATE TOMY
00BEMY BOJIH, ROTOPHII IIOJAET BETPOYCTAHOBKA CBEPX CYTOY-
HOI'0 pacxoia.

Ecnmu xonmdecTBO mOgaBaeMoif BOALI OmpegesIeHo ¢
nomombe ypasreuns (302), 1o o0Bém GarOB 0MHeH OBITH
paseH:

W=(Q+%):—as

OTHY[a

W = Qt. (207)

Ecnu B 6arm pomkia OLITH MOAaHA BOXA M HA TOKDBITHE
UK rpaduKa pacxoxa BOARI, corstacHo ypasuewmo (303), To
00B6M JIOM7KEH OBITH PABCH:

w=(Q+¥+2) 0,

OTKYa

W=Q+-Qt=0Q (t-1-1). (:08)

HysrHno noxdepruyTh OJHAKO, YTO BeTPOHACOCHAA yCTa-
HOBKa, ofecmeunpanmad IOTPeGUTENA BOAOI0 IOXHOCTHIO
33 C4ET dHepIHM BeTPA, B PalloHAX ¢ 6O0JBITHMU IO HOAAME
3aTHIIbA NPAKTMYECKI He BHIIOAHA.

Jonycram, dro B paifode, Ijge HaMedaeTcd IOCTPOIiKa
BETPOHACOCHOII VCTAHOBKI, HPOXOMKHTEIBHOCTh NEpHOJA
3aTAMIBA B cpejHeM paBHAa D AHAM, 4 YHCIO BeTPAHBIX JHel
MEMHAY ABYMA IepmojaMu 3aTHWIbA T—2 gHaM. Oupeienss
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HEOOXOMUMYI0O MOIHOCTH ¢ HoMoiibio ypabHeHmit (305) wu
(306), momywaem:

N1_1V(1+ ):3,5N.
Yt 4-24-5)=4N.

TaguM o00pasoM, ajad TATAJHEBHOTO IUTHJIA, KOTOPOMY
[PeIIECTBOBANO ABA JHA C BETPAMH, MOMIHOCTb BeTPOHACOC-
HOI YCTAHOBKM JjoJizkHA ObTh B 3,5 pasza fonbime Toif, KO-
ropas Tpedyerca AnsA mopséMa BOA HA OAHN CYTKH, M B 4 pa-
3a 0O bIlle TIPM YCIOBHU HHKOBOrO IpafiiKa IOTpedesnd.

Bakn nna 3amaca Bogsl IpH STHX YCJAOBAAX ORI
AMETh EMKOCTH:

W =0Qt=5Q.
W=Q¢t+1)=Q(5{+1)=6Q.
Har ke Oyner paborarb BeTPOyCTAaHOBKA, ecim IIocae

ABYX BeTPAHBIX JHEH IOCHefyeT ITHAB, NOYCTHM, B 2 mHA.
B »toM caywae noTpeGosanach OB MOLIHOCTB:

N!

N, =N (1 +5=2N.
14-212)—2,5N.

PaccmMoTpenHble TpUMEPH IMOKA3HBAIOT, YTO BETPOYCTAHOB-
KA, pacCUMTAHHAA Ha D IITHIEBHIX JAHelt, 6yAeT IpoCTANBATH
OpH INTHIAAX, NIAMUAXCA MeHee 5 aHeil, u He olecneyur mo-
TpebuTenss BOAOIL, eciil OyAeT PACCUNTAHA HA MEHbIIEe 4HCJIO
mTRAeSHX AHeit. Orcioga pejaeM BEIBOX, 4TO TP AKTHYEC K
BoOOWE HeuenecoolpasHo B paoHax co cAA0BIME CKOPOCTAMIU
BeTpa pAaCCUMTHIBATH BETPOIIACOCHYI YCTAHOBKY Ha IOJHOe
oGecmeuenine NOTPeOUTENA BOJOO TOMBKO 33 CHCT PHEPIUN
BeTpa.

OueBnaHo, BeTPOHACOCHAH YCTAHOBKA MOJHOCTBIO MCIK2I
obecmeyuTs HoTpefuTeNsaA BOJOI0 TONBKO B TeX paitoHax, Tie
IepHoA 3aTMHIbS He mpespimaeT 2 mwrm 3 AHell M ¢ BeTpamu
Memy HiIMA He MeHee 1—2 nHeii.

Boaee Haagémuo Gyper paGoTaTh BETPONACOCHAA YCTAHOBRA
¢ pesepBHHM fisurarerem, He BerpoBeiM. Ilogxopstumis
pe3epBHLIM JABHrarejeM NPU BETPOHACOCHOM YCTAHOBHE
B CEJbCKHX YCHOBHAX ABIAETCH KOHHBIA IIPHBON.

B srom cayuae u Gaky AuA 3a1aca BoAsl IOTPelyOTCA 3HA-
4NTebHO MCHBUIIX Pa3mMepos, He §ojgee cyTOUHOIO pacxona
BOZHL.
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§ 53. BOAOPA3BOPHBIE BAKH W BOJOHAIOPHHBIE BAITHU
OPH BETPOHACOCHBIX YCTAHOBLAX

PaGora merpoHacocHoit ycTraHoskuM 0Oe3 pesepByapa niu
Gara qus samaca BogH HeBosmowuHa. Ilpm oTcyrerBam Oama
B TPOJBUTATEND JOJ7KeH paboTaTh JMIIb B MOMEHT €€ pacxo-
A9, wro OblBaeT ¢ mEePEpHIBAMM; ¢ TpeKpalyeHMeM pacXoaw
BORMLI  BETPOYCTAHOBKY
JOKHA OBITh OCTAHOE-
‘\;\” JIeHa, @ 3aTeM, HpPH BO-
300HORJIENNI, CHOBA 3d-
uyuena B pabory. Ho,
YTOGH 3N yCTUTD BETPAR,
HarpysRCHIbLE IIOpIiHe-
BpIM HAcocOoM, HE00XG-
AMMO HAJHMuHe BeTpa co
CHOPOCTBI0O IIe  MeHee
M/ceK., TOTJA KAaK OH
mor paGorarb mnpu 3
mfecer. Hauanenmi Ha-
IPYy304I6lH MOMEIT HPH-
Mepilo B 3 pasa BIILC
momenra padouero. Ta-
KiiM  o0pasoM, NpCpLIB
HOCTD padoTel  BETPO-
YCTANOBI, BCIASACTBIE
OiCYTCTBHA Gaia WIH 36 -
maca BOgel, Oyhger cay-
WATH ITPUIMHOIE YACTHX
UpOCTOER BETPONBUIATE-
JI51 He TOTIBKO B MOMEHTHI,
rorpa popa He Tpefyercs,
HO M TOIja, KOIJA OHa
HyrHa. Taras ycTaHOB-
— Ka IpaKThyeckn Oyner
MAJIO [OJIe3HOM.
Prc. 258. Berpoycranorka ¢ MeTALig-

< 4 Tx < R___«
geckad Oarkou na 20 MP B KHPIHYHOM BO}IOp:}BOOpHLIHﬁd
KJIagKe. OCHOBHOII 3JIEeMEeHT Be-

TPOHACOCHOH#  YCTAHOB
Ku. 3amacag B O0ame BOJAY HA IUTAJIEBHEC JHH, MOMKHO
AKKYMYJIUPOBATh dHePIUi0 BeTpa. Buarogaps sToMmy coxpa-
naTcd NPOCTOM BETPOYCTAHOBKM, & BMECTE € ITAM yJelie-
B1AeTCA BHPAOOTKA, YTO OKYMaeT ¢ JTMXBOH 3arpaTe Id
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nocTpoilky BomopasGopHoro Gaka. CyToumii pacxom Bogu
HpoTeKaeT, KAK NMOKA3aHO Ha puc. 256, ¢ 3HAYUTes] BHEIMA
Kone0aHUAMN; TAK, HAaIpUMep, pacxod BoAH oT 12 u. fo
14 u. nHA 3Ha4YMTeJbHO BBHIIEe pacxopa or 6 mo 10 4. yrpa.
DTOT MAKEMMAJBHHIL pac-
XO[ B KOPOTKMII [POMEIKY-
TOK BpeMEHN BETPOYCTAHOB-
R4, ecrecTBeHHO, ofecme-
unth He MmozkeT. Hamuuwe
e BOJBI, 3aracéHHoIl B Ha-
Ke, TO03BOJIIET MOKpPHTH
BTOT MMKOBLHLL pacxop, He-
3aBMCHMO OT TOro, pado-
TAET B JIAHHBI MOMEHT Be-
TPOYCTAHOBKA MIHM HeT.

Il pusenéM  HeKoOTOpHIC
TpUMEPH KO HC TP ¥ K-
qmit pesepByapos
udarKoB INpu BeTPpO-
HAaCOCHEBX YCTAHOB-
k a x. Ha puc. 258 noxra-
3aHa BETPOHACOCHAH ycTa- Paspes no h-5
HOBKA ¢ 0aKOM EMKOCTBIO
B 20 M. Umnuuppuyeckuil
0ar M3 JUCTOBOIO :Kele3a
AMeeT B AMAMETpPEe OKOIO
2,5 M u oxoi0 2,8 M BHICO-
e, OH 3aj1e1ad B KMPIHY-
7oit KJIAgKe HAa BHICOTE B
2 . Hupumuusie crTeHBl
OPeROXpaHAIT BOAY OT 3a-
MEpP3aHNA 3IMOI0.

Boasuioe pacmpocrpane- Prec. 239. iHenesoSerondnii
HUEe WMCIOT ’Kexe300eTOH- pesepByap Ha 30 .
Hble pesepByapnl, KOH-
CTPYKIMA KOTOpHX mokxasasa Ha puc. 239. Ha mocrpoiiry
Taroro pesepsyapa ommoctbio B 30 M® Tpefyerca uementa
OKOIO0 8 T 1 meaesa okono 600 KT; OHM OTAMYAIOTCA 3HAYM-
TedbHOIl NOJITOBevHOCTBI0. KOHCTPYMpoBaHme M pacuéTH
eNe300eTOHNBIX pe3epBYAPOB MW3IOMEHH, Hampumep, B
ruure B. A. UleGyesa «Kemesoberonnne pesepsyapsl, OyH-
Kepe M cmiocky, Mocksa, 1935 r.

KameHubte pesepsyapbl [OJITOBEYHH U MOTYT OHTH
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IOCTPOEHH B CelbCKUX ycmosuax. HoHeTpykuus pesepsyapa
ns 6y'ronoi7f KJIATKM Ha IeMEeHTHOM pacrBope, €MKOCTBIO B
50 M3, mokasaua Ha puc. 260. [Imamerp munnuygpa 6axa pa-
BeH 3,75 M, TosmuHa cTed 0,6 M. Taraa Tonmuna cTeH obecre-
YNBaeT INPOYHOCTh 0AKA U IpPefOXPaHAeT BOAY OT 3aMep-
3aHuA npr Mmoposax go 40° C mpm remuepaType mocTynaro-
weii Bogsl +2°C B Tevenne 20 4acoB €€ CHOROKHONO COCTOA-
und. IIpy yeranoBKe KaMeHHBIX pe3epBYapoOB B CEBEPHHEIX U
ceBepo-socrounbx paiffonax Cowoza CCP, rpe npomommum-
TeqbHOE BpeMa MOIyT OBITH Mopo3n B 40°C, creHruM Oaka
RoJuKHB OBITH HA 3UMy yremueHel. J{Ia sToro cHapymm
YCTpamBalOT BHICTYNEl, HA KOTOPHIX MOMHO B3aKpeIJIATb
o0lMBKYy, a4 B mnpome-
RYTHH MEKOY CTeHKOIL
< B o0muBKONW 3acHnIATH
I—‘ 2 ? WIN 33aKJAJBIBATH yTem-
Bytos. knaaka Agoumii MaTepmnai. B
/M3 uewpacTeop® 3oy caryyae Boga B Oare
npu Mopose B 40° mormer
noHusnTecH  go - 1°
JUIIL 33 JBOE CYTOK,.
Han6onee orsercrsen-
HOII 4acThi0 ABIAETCA
puaue 6ara. Ero genaror
_ _ €O 3HAYHMTENBHHIM 3ama-
Puc. 260. Pesepsyap m3 xaMemmofi CoM MPOIHOCTH. Iox Ga-
RIAJKA. KOM 1IpepycMmarpuBaeTca
IOMeIIeHe IJIA MOHTA-
#a TpyOOTPOBOMOB M aPMATYPHl, CIHENOBATEABHO, HO HECET
BCIO HArpy3Ky OT BOABI U OnMpaercd Ha PyHAaMEHT N0 Tepu-
MeTPy OKPYRHOCTH.

Cep bé3HEIM HEJIOCTATKOM Pe3ePBYapoOB M3 KAMEHHON KIaj-
kn 0e3 yTemsieHns ABIAETCA OIACHOCTh o6pa30BAHMA Tpe-
I[QH - BCJIEACTBHE 3aMep3allMA BOJBI, HACHINAIOMEH KIAARY
cred. llooToMy peMeHTHAA HITYRaTypra BHYTPEHHNX CTEH
pesepByapos AoKHA OBITH BHITONHEHA ¢ 0co6GOM TIATENb-
HOCTBIO.

Bojgomanopasie Sampu. Ilopaaryio BerpoHacocHoit yera-
HOBKOI BORY 4acTO TpefyeTcd HOAABATh B BO3BHIINEHHUEIE TOUKM
MECTHOCTH NH0O B TOYKM, PACIONOMEHHbIe HA MAaIeKOM pac-
croannm. B srom cayuae pesepByapm u Gamm mud 3amaca
BOJIbI YCTAHABINBAIOT HA OAIIHAX, OTKY 4 BOJIa CAMOTEKOM IO
pacupegeauTebHON ceTH TPYD mocTymaeT K IOTPEOHTEIAM.
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Prc. 261. Bojonauopuas Oamia KoucTpyxuma BIIMI.



B necnnix paiionax ceBepHOIl U cpefHeil IOIOCH eBponeii-
ckoif yacta CCCP n B Cubupn HanGosee JOCTYIIHBL K OCTPOIt-
Ke BOJIOHanopHbe GamHu M3 JgepeBa. Bricota stux Oaulen
OlpefesfeTcA B 3aBUCUMOCTH OT IIOTepb HAIIOpA B pacHpejie-
JANTENBHOI] ceTH 1 BHICOTH PACHOJOKEHNA TOYeK INOTpelie-
HuA BOxH. Ecan mpenycMaTpuBaeTca Taxsike M NOKAYA BOJbE

£:.3800 . © 3650 -

i . 1 T

£=3700 ": ' | ‘Ul U‘
sld \ it S Iﬂl[ﬂgﬂ
218 VA g LA
L o [WRERRRRSHEHIL ®3931 P L
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Cesenme kenok

Ceuetne wuenol
woMiy Haxka *

waHHap. Gaxa

Fﬁ}’

Conpsxenme IHAWA 00 CTeH. H
aponyck TPy6 vepes nuuma 6aka

Puc. 262. [lepeBamnne $akn WMIHHAPHYCCKN I KONAYECKHIT.

M3 BOAOHANOPHOI famHn AJIA TYUleHUA NOHAPOB, TO BHICOTA
€6 Geperca pasHoii ot 12 7o 18 M. Ecan e mpegycmarpu-
BRETCA MMO/1a4a BOJBL TOMBKO JAA MITHEBEIX HYRI, TO BHCOTA
BOJOHATIOpHOIT GaurHu mpuHUMaeTcA pasHoli ot 8 go 10 .

B rauectse mpumepa Ha puc. 261 npegcrtanmen obimit Bug
KOHCTPYRUMII fepeBAHHOl BojgonanopHoii Gawsn. Ha mogo6-
HpIX (AaHAX vame BCero YCTAHABIMBAKTCA JepeBAHHLIC
faxn. Tlpumep fepeBAHHOTO LMAMHAPHICCKOTO OaKa BHYT-
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peaunyM pmamerpom 3,7 M, obmeli BricoTol B 2,35 M 1 BbI-
coroit HanosHeHuA B 1,85 M nokazan Ha puc. 262. Bak co6n-
paeTcsa N3 JOCOK TONHMHON b cM I CTArEBaeTCA 0Gpyuamu
M3 KpyTJoro sxexe3a anaMerpoM 16 .

Ecan 6ak ckpemiderca HaGHBHHMH 00pydaMii, TO eMy
npugalresa KoHMYeckKasa §opya, Kak MOKA3aHO Ha pHc. 262,
cnpasa.

[Jaa npepoxpaHeHUA BOAB OT 3aMep3aHHA Gar IOMeIIEH
B Oy/KY KapKacHOIl KOHCTPYKUMU ¢ J(BOIHOM OOMIUBKOI U ¢

d=20cu
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Pac. 283. ®yxjJaMeHT N0 HOrd& BOJOUANOPHOH Sawuimu,

BACHITKOLN YTOIINTENeN U3 OIIIOR MM M3 APYTHX JeIuéBrX
TEILIOM30MANMOUHEX MATepUaJOB,

Bce pepeBaHHBIC 5@ MEHTH OCHOBHOII HECYWISH KOHCTPYK-
unu  amwmll  CcOoeINHAKTCH BpyOkamum n Goaramn, Buuzy
Horu GallHN OmMpAalTcsa Ha QyHAAMEHTH M3 OYTOBRIX M
GeTOHHEIX MACCHBOB I IPHKPEIVIeHb K HUM aHKepHHMH 00.1-
TAMH, IPOXOAAUIMA CKBO3b CBA3M, COCTOANMINE U3 ABYX Opé-
BeH Aas kanyroil mapu Hor (pue. 263).
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Bepxuasa maomanka 6aimHe nMeer JOCIATHIN HACTHI A 1TOJ-
INBKY, MEMAY KOTOPHIMU 3acCHIAH YTeNAAWINMii ciaoif, 3a-
mumaomuni 6ak or xonona chusy. Ilo ocm GawrHa or moxa
ByaKM 70 KOJOXNA NMPOXOAUT KOpoG, cocToAmMUIl N3 KapKaca
¢ XBOITHOI OOUIABKOI, MEH/Y CTOH KOTOPOI IOMEleHa yTen-

1
tau

Puc. 264. OcHoBune pa3vepw JepensH-

HoiXx Gaxop.

JAIAA 3ackIKa. Ho-
pob CAYRAT XAA yTEn-
JeHUs [OABOAALIETO 1
oTBOgAINer0  tpybo-
nposojgos. Tpydomnpo-
BOJ € BeHTHJIAMMA A
HepeRITIOUCHAsT  Ha-
paBiIedna BOTH B 6ax
MM HEIocpefcTBeHHO
K NOTpe0nTe 10 CMOH-
TAPOBAaH B OpeBeHYa-
TOM KOJOHALE ¥ OCHO-
BaHAA OamlHM MOR
KOpo6OM.
OpueHTHp O BOYHAA

IOTpeGHOCTH B MaTephanaX AJdsA AepeBAHHHIX GAKOB, MO-
Ka3aHHEIX Ha puc. 263, pasubix 06B6MOB, npuBegena B Tas-
aame 35 (eMm. Takme pue. 264). Tabauna cocraBieHa Mo gaH-
HHM naboparopnu BeTpoucmosib3oaHna BUIMD.

Tabanmua 35

OpreHTAPOBOYHAA HOTPeSHOCTE B MATePHANAX [ AePeBAHHEIX

08KOB

Ed 21 5,5 Lo - e o
Ifoxres- §§ gé Eéé EE 3 oo 5;’ ; =S é ] gb?iTipoegx-
HEI ;"E &A og RO 5 :L: 00pydeit ;‘ 2/2\ ES § €M muio-
oy BEEZ| £ | a2 | aEE| T | A9 g8 | Meron
D H | t | ty | a2 | owr | ow

10 | 2,94 (1,82 4,0 | 4,0 8 12 131,8 1,49
15 13,38 2,04 4,5 | 4,5 6 16 187,7 2,15
20 13,7012,201{ 5,0 } 5,0 7 16 225,9 2,74
25 (3,8 2,471 5,5 | 5,5 9 16 284,8 3,65
30 14,1012,61 6,01 6,0 8 19 376,3 4,40
35 1 4,3412,74{ 6,0 | 6,0 9 19 438,3 4,
40 | 4,52 12,8 6,5 | 6,5 9 19 494,6 5,93
50 | 4,881 3,03] 7,0 | 7,0 9 22 646,6 7,16
60 | 5,183,201 8,0 { 8,0 10 22 804,8 9,11




§ 54. THIOBBIE KOHCTPYKIHR BETPOHACOCHBIX
YCTAHOBOK

MaccoBoe pacnpocTpaHeHHe BEeTpOHACOCHHIX YCTAHOBOK B
CCCP otuocatca k 1936 r., xorna gis mogséMa BOXEL GBLIO
HOCTPOEHO B Pa3iMyYHHIX oGaacTaAX Okonao 1 300 ycramoBowr

S A0 —_—
- = pe B A =
™~ [ = N

gy = AN = »
—

e

e e gt

—— e A —

Puc. 265. Berponacocyas YCTAHOBKA © BETPO-
apurarenem TB-5.

¢ serpogsurarexsvu TB-5 u TB-8. Oxapaxrepuayem nmoapot-
Hee oTH ABe Haubogee pacHpoOCTPaHEHHLIE YCTAHOBKH.
BerponacocHas ycTaHoska ¢ BerpousurarTexem TB-5. Ber-
pOHAcOCHAS yCTAHOBKA ¢ BeTpopsuratesem TB-5 (pme. 265)
ABjisgerca ofgHoli u3 Hanbonee pacnpocrpanéuHnx B CCCP
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yeranoBoK. [lo cBoeff MOITHOCTH OHa OTBEYaeT OYEHb MHOTHM
KOJIXO3HBIM M COBXO3HBIM XOBFACTBAM.

Bertpoycranosra TB-5 nmmeer pacmpocrpaHeHue, TiraBHbBIM
o6pa3onM, B CTENHLIX paifoHaX A 06eCeYeHNn s BOFOI0 CKOTa
B I10JIe. OTH BeTPOHACOCHEE YCTAHOBKU LeJeco00pasHo Tak-
Ke CTPONTH B AN BOTHOBOJYECKHMX XO03AMCTBAX IPI PACIIOIO-
/KeHIH HCTOYHIKOB BOXBI HA CPABHATEABHO TATEKOM pPacCTOA-
HAU OT CKOTHOTO ABOpa. IlpomaBoguTenbHoOCTh HTOI yeTa-
HOBKU ¢ ITOPUIHEBEIM HACOCOM MOACYHTAHA ¢ MOMOUIBIO ypas-
HeHnA (264) 1 XapaKTepUCTUKM, TOCTPOEHHOIT COTJIACHO PHC.
219, ppu ycaoBmH, 9TO XapaKTepUCTMKA HAcOCA MPOXOAHT
mo aysy [. Pesyavrar nogcuéra mpupealn B radauue 36.

Tabamma 36

IIpon3BoXATENLHOCTE BeTPoHACOCHOi yerauorsr TB-3
¢ HOPIIHERLIM HacocoM d=33/,”

CropocTH BeTpa (M/cek)
O0m;:i | -
Hanop (M) 3 & 5 6 [ 1 8 u 6raer
Jarpu B uac

10 2121 4000 5600 7200 9000 10 250
20 1060 2000 2800 3600 4 500 5125
30 710 1330 1 860 2 400 3000 3 400
40 530 1000 1 400 1 800 2250 2 560
50 425 800 1120 1440 1800 2040
60 355 670 930 1200 1500 1710
70 303 570 800 1030 1285 1 460
80 266 500 700 900 1125 1280

HannranbHble pacxOmel Ha BeTPOHACOCHYIO YCTaHOBRY
ranna TB-5 caaraorca U3 caegyoIIHX 3aTpar:

1

1. Berpoasmrartens ¢ HacocnuM ofopynopatuem . . .
- 2

k
2. Baw aaa 3amacd BOJLE ¢ yTemiaérHOU Gymkod. . . k
3, Vcrpolicteo oronoBka B yHgaMedaTa 001 BETPO-
TBUTATEID o o« « o o o « o o » e e s e e e Ky
4. COopka B mOXBEM BETDPOIBHTATETA « o + o « o o + K

>

CymMa KaIMTATOBIOMKEHMI paBHA
K =3k

OKCITOATAUNOHHBEE TOJOBEIE PACXOHE COCTABIAITCH N3
CACAYIOLIAX 3IeMeHTOB:
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1. Amoprtu3anmmsa crpouTeNbHON YacTm
2, ==0,054 k,.
2. Amoprnzaumsa o6opynoBaHHA
2,==0,07 (k{ + £,).
3. Tewyumit pevoHT Gaka
2,==0,02 £,.
4. Terywnii peMOHT 0GopymOBaHMA
2,==0,05 (ky 4 k,).

5. O6caymuBaHue BEeTPOYCTAaHOBKRM . . . 2

6. Cmaska m OGTHpPOYHBIT MATepHAIL. . .2

CyMMa TOZOBEIX pacXogoB paBHa: Xe

Croumoctd 1 M® mogHATOI BOMB MOJYYNM, Pa3geaus rofo-
BBl€ QKCIIOATAIIMOHHDBIE PACXOJBl Ha KOJMHYeCTBO BOMbI, MOK-
HATOH B TedeHUe roga

b
C= EPy(’)/Ms‘- C':_—e, U T .
Q. Q. ’

rge:

¥z sABIAeTCS BeANMYMHON MOCTOAHHON, a ToxoBafg Mpo-
N3BOAUTENABHOCTE (Q, ) H3MEHAETCA ¢ M3MeHEHMeM CpefHe-
TOROBOIf CROPOCTA BeTpa.

CleqoBaTeNbHO, MOMEM HAIUCATb:

C_Q
c  Q

oTHecA cTouMMOcTh C K CpefiHeroi0BOil CKOPOCTH BeTpa 3 M/ceK.
n Hanopy H=10 M, HaxoguM JJIa OPYTUX CPeRHEIOJOBHIX
CKOpOCTeil BeTpa M HANOPOB CTOMMOCTH B OTHOCHTEJBHBIX
BeqnunHax (cM. tabanmy 37).

)

CTONMOCTH B pyOAAX MOTYIHM YMHOMKEHHEM C’:E—Z, mox-
CYNTAHHOW A CpegHerogoBoli CROpOcTH BeTpa 3 Mfcek. u
Hamopa H=10 m, Ha orBnewéuHHe 3HadeHuA rtabmmun 37.

Berpoyeramopra TB-8 naa popocHAG:KeENA H mOMOJIA.
PaGora Berpogsurarens Ha BogocHabsweHHEe U IOMOJ Ipej-
CTaBIsgET OJUH 113 HanGonee payqAOHATBHEIX CIIOCOG0B HCIIOT b-
30BaHHA DHEPTHH BeTpa.

Heo6xognmaa pabora Ha BogocHaO/ReHHE KOJIXO030B Cpei-
HUX pa3MepoB He MOzkeT IOJHOCTLIO 3aIpy3HUTh BeTPOABITA-
tenb TB-8; ocraérea cesbume 609, Henmcmoab3oBaHHOM
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Pme. 266. Berpoycranoska TB-8 ama BogocHaGxennst 0 10MO1A.,

Tabmnwmua 37

OTHOCHTEeAbHEIC BeIMYAHEI ¢ToHMoceTH 1 M3 MOIHATOH BOIBI
B 3ABHCHMOCTH OT CpeHEIOT0BHIX CRopocTeil BeTP2 M Hamopa

CpeaHerogosre CKOPOCTII BeTpa (M/CeK.)
O(Cmuil Hanop

(5 M) 3 4 5 6

10 1 0,62 0,46 0,37
20 2 1,24 0,92 0,74
30 3 1,86 1,38 1,11
40 4 2,48 1,84 1,48
50 5 3,10 2,30 1,85
60 6 3,70 2,76 2,22
70 7 4,35 3,22 2,58
80 8 4,95 3,70 2,96

426



TOOBOH MOLIHOCTH. JTOT U3OHITOK, ¢ NEJBI0 CHIKEHUA CTO-
HMOCTH efUHHIEl BRIpaboTkn, He0OX0QUMO HCIIONB30BATH HA
KaxoM-1m00 JpyroM Buge paboTH, AJS KOTOPOTO TeppHTO-
pUATBHOE PACIONOkeHNe BETPOYCTAHOBKA He CYINECTBEHHO.
IMoMox siBAsAETCA WMEHHO TeM BHOM paboT, KOTOPHUL MOHKHO
IpOM3BOANTL HA KOIX03HOIl ycanwvoe. Iloaromy Berpoycra-
HoBRY TB-8 maa koaxosHoro BogocHabeHnA uexecooGpas-
HO feiaThb ¢ IpUCTPOIKOIl MeJ BHIIIH. O0wuit BAg TaAKOIN
BETPOYCTAHOBKH IIOKa3aH Ha puc. 266. Berpogsurareas npu-
BOMNT B jBUKEHHe IOpIIHEBOIl HAcCOC, AMAMETpP KOTOPOTO
YCTAHABIMBAETCA B 3ABUCHMOCTH OT HAMOpPA, M MeJNbHUIHLIL
MOCTAB ¢ MEPHOBOM J\MAMETPOM 2 550 mam 710 mm. Boga
non,aeTcn B Gar émroctho B 20 M3, yeTaHOBIOHHEI HA Jepe-
BAHHOI GamHe BHCOTON OKOIO 8 M. llomemenne g mean-
HMYHOrO mocrasa pasmepom 6X6X3,5 M mpegcrasiser mo-
CTPOIiKY mpocTeiilero THIA; CTeHHL pyOneHble MIM KapKac-
HHle, & B 10'KHBIX CTENHHX pailoHaX CaMaHHEE.

Mpn paGore BeTpomBuraTead lia MOPIIHEBOi Hacoc ¢ Xa-
parTepucTAKOIL, mpoxoaAmeti mo aygy I (puc. 219), nponsso-
AUTEABHOCTD IMONYYATCSA CcOTAacHO Taba.

Ta6anua 38

IIponsBoAATENLHOCTH BeTpoHAacocnoil yeraHosrH TB-8
¢ MOPHIHEBRIM HACOCOM

CKROpOCTII BeTpa (M.CEK.)

O6muit
Hanop ‘

(M) 3 A 5 8 1 6osee

[

JaTpu B uac

10 7030 13100 20000 25 400 29000 33400
20 3500 6550 10 000 12700 14 500 16 700
30 2 340 4 350 6 700 8500 9700 11100
40 1750 3260 5000 6 340 7250 8350
50 1 400 2620 4000 5080 5800 6680
60 1170 2180 3340 4230 4820 5570
70 1000 1870 2860 3640 4140 4770
80 880 1630 2 500 3180 3630 4180

Berpoycranoska TB-8 mus paGoTsl 0 NPATOTOBICHAI0 KOP-
MoB. Berponeuratens TB-8 momeT gars 0OHepruio ¢ nabhITROM
Bt pafoTE KOPMOINpPHTOTOBHTENBHEX MAamuH Ha 160 ronos
poraroro ckora, 175 zowageit, 150 ceuneii u oroxo 50 osem.
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Berpogsurarents paGoTaer Ha Tpamcmuccmo (puc. 267), or
KOTOpOIl MOCPeACTBOM pPeMEeHHOH IepefadYdl NpHBOAATCA B
ABMeHNe JRMBIXOPOGHUIKA U 3epHOZPOOUIKA, PACIONOHKEH-
Hbleé B OTAEdbHOM HOMEUIEHAU IO OfHYy CTOpPOHY OCH TpaHc-
MUCCHH, I KOPHEPe3Ka ¢ KOPHeMOIKOi, pacnoomeHHbIe TAK-
Ke B OTAeJBHOM IIOMEIEeHUN 0 APYTYIO CTOPOHY OCll TpaHe-
muaccnn, Jpyrue ceabckOXO3AficTBeHHEIE MAUIMHBI PAaclo-
JIOREHBl B OTAEJTBHOM IOMEUIEHHY I IpHBOZATCA B JIBHHE-
HHue depe3 KOATPNPHBOA. (logomopeska yCTAHABIWBBAETCA

Pnc. 267. Berpoyctanoska TB-8 poa paforal Ha KOpMolex.

BHE 3J1aHMA IO HaBeCOM, IJie HPOXOJUT 9aCTh TpaHCMUCCHN
K KOTOpOil mpucOoegMHEH mocpencTBoM wapHupos I'yxa sax
KOHHOrO mpuBoaa. IlociegHnli ycTaHaBIMBAeTCA B KadecTse
pesepBa 1JA paboThl HA KOPHEPE3KY W KOPHEMOIKY B HU
De3BeTpHMA, TaK KAK Pe3KY KOPHENINOAOB B 3amac Aelarh
HeJb3A BBUAY WX BOBMOMKHON mopud. [{na mogaum Bognl He-
IIOCPeICTBEHHO B CTOHNA K ABTOIOMIKAM NOCTPOEHA BOJO-
HanopHas GawHA ¢ Gaxom g0 20 M3,

KonuyecTBO sHepruu, moTpedHoe AnA uexa HOpuaroToBIe-
HUSA KOpMOB, 0e3 moMmona 3epHa, coctasaseT & 940 n. ¢, u.
Mesay tem BerpoaBurarensd TB-8 Momer gaTh B TeueHHe roga
B paiioHe CO CPEHEr00BOI CKOpPOCThI) BeTpa Vy=—=4& M/cex.
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no 8 620 u B paitonax ¢ V=6 M/cex. g0 19 200 x. c.4, Tar
KaK M30LITOYHAA MOUIHOCTH BETPOJBNTATENA IPH eTo pabore
Ha ROpmomeX GyheT HAKOMIATLCA, TIABHLHIM 00pasom, 3a
CYéT HOYHHEIX YacOB CYTOK, TO, OYEBHIHO, DTy MOIHOCTH
nanbomee yao6HO GymeT mcrosnb3oBaTh Ha momoi. Ilosromy
K KOpMOUeXy HeOOXOAMMO INPHCTPAWBATH MEIBHUIY ¢ I0-
crasom muametpoM B 550 mam 710 mwm.

Tat6awna 39

XapasrepncTHRa padoThl BerpoyeTanoskn TB-8
B EHBOTHOBOIYECKOM Xo3aiicTse

Pacxo; sueprnya ra nepepador-
Ky KaOKI0TrQ poxa NpOxyKTa B 9
HaaBaHue Eg_l{‘p'gé: Komuy, | OT BCeit DHEPTHH, KOTOPYIO MO-
TPORYKTOR HOTO TIDO- | oneyioid |  SABHORMOCTA 01 CPOIRCEONO:
nepepagoTHR AYRTA | (1, ¢, 4.) BHIX CKOPOCTCI BETpa V,
(TOHH)
4 Mcen. \ 5 M/cex, | 6 M/cex,
HpoGnenme zepua | 158,4 2642 30,60 19,30 13,80
Jpobnesme KMuI-
X2 . . ... .| 185,8 920 10,70 6,80 4,80
Peska ropuen:io-
noB B moiwapx | 283,35 380 4,40 2,78 1,98
Peska COJOMEL . . 75,7 340 3,90 2.50 1,76
IlojséM Bomel . . |- 2920 658 7,50 4,75 3,40
!
Hroro. . 4 940 57,109, 36,13%! 23,74%
IMoMo1 3epna 3a
cYeT HEACIONb-
soBaHHoll 3Hep-
THH Ha KOPMO-
nex npn Vo=
==4 MjCeR. . . . 98 3680 42,90 — —
To ke opo V=
=5 M/cer., . . 238 8 889 — 63,87 —
To e npm Vo=
=6 M/CEK.. + . 390 14 464 — — 74,26
|
Hroro. . — .- 1009, 1009, 100%

BerpogBurateadb MoxeT pabOTaTh OHOBPEMEHHO HA KOP-
MOI[eX W HA MOPIIHEBOIl HACOC, ecl) HAMOp He Mpenbllaer
50 m. Ilpu paGoTe BeTpomBHraTeNd Ha MeJbHHIHEIE 1IOCTAB
TPAHCMUCCHA M MOPLUIHEBOI HACOC HOMKHE GLITb OTKIOYEHH!.
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Ilpu cnanHOM BeTpe, OT 7 M/CeK. M BHIUE, B JOTOIHEHH® K
MENBHAYHOMY IIOCTABY MOJKHO NPHKIIOYATE HOPLUIHEBOIl
Hacoc.

Kaxoe mommuecTBO momona MOmeT JaTh B 3aBHCHUMOCTH
OT cpefHerofoBHX cKOpocTeil BeTpa Berpoycranoska TB-8§,
paboTaioman B OCHOBHOM HAa KOpMOLEX CPEeJIHErO RHBOTHO-
BOJYECKOTO XOBAHCTBA, BHAHO 03 Tabamnn 39.

W3 »roit Tabanns MEL BUAMM, YTO TOMOJ 3epHA NMPH BETPO-
yeTaHOBRe, paboTalomeil Ha HECKOJIbKO MAUIWH, HE BIIOJHE
3arpy;RAIAX BETPOABHTATENs B TEUEHHe CYTOK, BHIIIOJ-
HAET POJIb AKKYMYJIATOPA BETPOBOIl DHEPTUH, 3aIIACaeMOL
B BHE TOTOBOH NPONYKIMA—MYKH.

§ 55. ONBIT SKCILIOATAIIHA BETPOHACOCHBIX YCTAHOBOK
I BONOCHABMKEHUA B CEJABCKOM X03AHCTBE

Berpoycranoskn, npaBRIbHO CMOHTHPOBAHHBIE H HMEK-
e HARJeKAMMA yX0ox, paboTanT J0IAT0BEYHO U ¢ BHCOKOIR
[IpON3BOJNATEN BHOCTBIO.

HanpnMep, B koxxose «Couctpoiiray, IlmacTyHoBckOro
paifoHa, Hpacrnogapckoro wpas, serpoycranoska TB-8,
paboTaioian Ha MOJOIHOTOBapHOH Pepme, umenmeit 250 ro-
70B KPYOHOTO CKOTA, CNOCOGCTBOBAJA MOBHINIEHHK YAOA
KOpOB Ha 25% m mana sxoHOMMIO Ha paboueii cmae 21 000
pybaeii.

Cosxoa Ne 612 B cramune [omckoii, Kpacnomapcroro
Kpad, ¢ yCTanHoBROIl Tpéx perpoasurateneii TB-8 nas sogo-
cHaOreHna u moaroroskn KopmoB Ha 3 000 roxos crota
nMeeT eHeTOAHYI0 YKOHOMHI0O HA COKPAIEHMA PACXONOB II0
paGoueit cure mo 32 400 pysaeii. [IpumepHO, Taras e dKo-
HOMHSA NIOJyYeHA W B APYTHX KOIXO03aX M COBX03aX, ycTa-
HOBUBIIMX B CBOMX X03fAlcTBaX BeTpojpBmrareran [46].

Ha puc. 268 noxasana BerpoHacocHas yCTaHOBKA ¢ BETPO-
neurarerem TB-5, mocrpoenHas B Koaxose cema Jleckn,
Kuepcrot obmact, ma crosmuke mnodesoii OGpuramel. 9ra
BeTPOYCTAHOBKA, OJaroapA NpaBMIBHOH SKCILIOATAIUH,
paboraeT s PerTuBHO B TedeHUe paga Jder. Berpopsurareas
¢ OpINHeBHIM Hacocoym 3% mpm xoge mopunsa 400 Mm mogHn-
MaeT BORY U3 Koxogna B Oax €mmxocteio B 19,5 M3, Koaopen
nyeet raryouny 51 M; U3 HEX 24 M cocTaBageT GOTOHHAS MIAX-
Ta 1 27 M ckBakmHa. BricoTa ctoaGa Bogwt pasHa 255 M,
BHCOTa nogsémMa — 30 M, camTag OT AMHAMHAYECKOTO ypoB-
HA, B pamrennHmle mepmMONE BeTPOBOTO 3aTHWIBA BOAA IIOJ-
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HEMaeTcH KOHHBIM IIPHBOROM HA ABe jomand. Bax roggoro
IPUBOJ A HemOCPeACTBEHHO COeNMHEN ¢ BAJIOM 6K map-
Hnpoum 'yra. Xon nopmua nacoca npu padote oT Ie6eaKA —
200 mm.

Bopa pacxonyerca
HA NATLeBble HYKIH
oroa0 700 roxxo3HN]-
KOB, paboraomux B
IIoAeBHX OpHrajgax, a
TaK:Ke [IA BOAOMOH
260 romoe ckoTa.
Kpome Toro, opmu
MECAI] B BECEeHHUII e~
: PUOL  MPOM3BOTUTCA

pacxojx BOAH Ha IO-
AOBKY Oropopga (nog-
KOPMKA).

o mocTpoHEKM KO-
JOAa W BETPOHACOC~
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Puc. 268. BerponacocHas ycrasmoska TB-5 B cene
e
Jlecka, Kmepckol obmacTi.

HOIf YCTAHOBKH HA MOXBO3e BOAH I NMOTpeOHTeNAM eme-
nHeBHO OblI0 3aHaATO 22 momanu, locae mocrpoiikn Berpo-
HAcOCHOIT YCTAHOBKH JJIA MOCTaBKM BOJHl IIOTpeSHTeNAM
CTAJIO XBATATh CEMU JOmajeil.

Berpocnnosas ngaGoparopus BUMO B Tedenme roga sexa
HabalogeHAA HA 9TOli ycTaHOBKe. lIpoM3BOTUTENBIOCTS.
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Pac. 269. I'pagmk romosoit pabotsr nerporacocnoi yeranoBka TB-5,
HOKa3aHHO#l Ha pHCyHKe 268.
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Puc. 269. Ipadur rogonoit padoret perpounaceenoil yerawonnu TB-5,

OOKa3aHnoid Ha pueyuxe 268 (opogosskeuue).



olpefenAaach MO CYETYUKY 9HMCIA XOAOB IUTAHPH HAcOCa, 8
CKOPOCTH BETPa-— ¢ IIOMOUIBIO aHEMOMETPa 4 Pa3a B CYTHKH.

HaGmogenns obpadotansl B Buje paUKoOB, INpHBeIéH-
HBIX Ha pluc. 269, KoTOphie IOCTpOEHHl 3a mepnoj ¢ 1 orTAG-
pa 1o 30 cenradpa — 3a 12 mecanen. Cyrounas mpousso-
MUTEABHOCTD VCTAHOBKA ITOKA33HA BAIITPHXOBAHILIME IIIO-
wagrami, Jlomamas aMHNA HAZ BAIUTPHXOBAHHLIMU  ILI0-
LAKAMI HOKA3hIBACT M3MCHOIe CPeTHCCYTOYHOH CROPOCTH
BeTpA.

Cpem{ecyfroqﬁaﬂ IIPOU3BOAUTEINBHOCTD HTOMH BeTpoycTa-
HOBKH cocTamiana oxkoxo 30 mM® mpu cpemHesecdyHONl cKO-
poctu Berpa B D u'cex. Pabora wommoro mpunsoga Ha pBe
JOIAamM COCTABIAIA OKOIO 7,5%
BpeMeHII OT TOXOBOTO WUCJA 4YACOB
paloTel  BeTpOABHTATENs; KOdPH-
UHeHT DRCIVIOATAIIMN  BETPOYCTa-
HOBKH ¢OCTABIAL 73%,.

i

TR

=g

e T e -

Puc. 270. BerpoycranoBrka TB-5 a7 HeperalkH ropiouero.

BeTpoHACOCHBe YCTAHOBKH NMPUMEHAIOTCA B CCIHCKOM XO-
3sificTBe MHOIYA AJA MEePeKAYKH ropiodero.

Hanpumep, ogta 113 MTC Cramnurpagckoii o6aacTit imveer
BeTpPOHACOCHYI0 YCTAHOBRY ¢ BerpogsmraTexeM TB-5 ana
IepeKayKu TOPIYEro B 3amacHue mucrepHnl (puc. 270). Xo-
3aiicrey Tpedyercs oxomxo 1 000 T roprooyero, TOTAA Kak BeT-
POJIBHTATCIb MOsKeT 3a rof neperadars io 15 000 1. Heemor-
PA Ha ¢TOIB Caabyio 3arpy3Ky BeTpOABHI'ATENA, XO3AlCTBY
BCE ske BLITOJHO DRCIZIOATIPOBATEH OTY yCTaHOBKY. Kpone
TOTO, BeTPOYCTAHOBKA (E30M4CHA B IOKAPHOM OTHOLIEHNH.

BeTpoHacOCHbIe YCTAHORKN NPIMEHAIOTCA | ITIA TTPOU3BO-

. ©TBEHHBEIX Ieieil B mecTnoii npomMuitiaennoctd. Hanpnvep,
B Kuepcroit 001acTu Ha OMHOM 113 RUPIUYIIHIX 32 BOTOB HACOT-
CA BeTPOHACOCHAA YCTAHOBRA IS MOAAUN BOJbl HA 33MCCKY
rmiael. O6mee KouamuecTno HOTPeGHoil Bojbl — 14 M3 B cyTHY,
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Berpogsuratens TB-5, npu magmumu ©Gaxa €MKOCTRIO B
30 M3, 10YTH IIOJIHOCTHI0 OGecneqnBaeT NPON3BOJACTBO BOJIOIO.,
Juaa momaun GOABUIONO KOJMYECTBA BOJH W3 KOJOLIEB €
BEHICOKHM 1e0HTOM KOJIX03hl NPHUMEHAIT BETPOABUTATEdb
TB-8. Ha puc. 271 nokasaHa BeTpOHACOCHAA YCTAaHOBKA
TB-8, mnocTpoenHaa B
ronxo3e  YecmeHcKOTro
paitona, Yexabunckoit
ofaacTn. JTa BETPOycTa-
HOBKA MOJHAMAET BOXY
TMOPIIHEBHIM HacocoM ' T
d=53/;, h=450 mum nu3 . < G|
ronogua ¢ gebmroMm go 88 :
11 wm’fuac B aBa pgepe-
BAHHHIX Gaka mo 28 m3
Rambiit, Ot 6aKu yera- |
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Pume. 271. Berponacocnaa ycranoska TB-8 B Koixosze YecmeHCKOro
paitona, Yennbmucron ofaacra.

HOBJIeHB] Ha INecTH Xeac300eTOHHBIX CT0a04aX BEICOTOM
B 4M M HMEIOT KRAPKACHYI0O OYyAKY ¢ YTeINEHHBIMH CTeH-
raMn (xorma mexanca Qorocunmox, Oyawa me Omaa 3a-
KOHYeHA, [I09TOMY Ha PHCYHKEe €€ HeT). JTa BETpOyCTAHOBKA
cHabraeT BONO KOIX03 B 63 gBOpa, KOTOPHI NMeeT: KPYII-
HOTO POraToro cxkota — 353 roxose; MoaogHaka — 98 r0-
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moB; ceuHell — 163 rodaosel; osery — 809 rodos ® Jaoma-
neit — 77. O0mee KommyecTBO MOTPEGHOII BOJBI cOCTaBIAAET
oroi0 55 M® B cyTru. BeTponacocnan ycranoska TB-8 snoane
COOTBETCTBYeT JAHHOMY PacxXoxy BOAb; ¢ QaTHYIeCKUM HA-
nopom B 17 M oHa mogmaér:

IpH CKOPOCTAX BeTpa MfceK. . . . . . 3 4 5 6
TNPOM3BONHTEIBHOCTE M? B Hac . . . . . 4 6,5 | 9,18 [ 12,5

§ 56. BETPOOPOCUTE/IBHBIE Y(CTAHOBEN

B 3aBucmMocTn oT XapaxTepa MCTOUHHKOB BOIHI, IIOJIOKe-
HNA OpOLI3eMOil MUIOMAAN OTHOCHTEIHHO BTHX NCTOYHUKOB,
KINMAaTAYeCKAX N IOYBEHHHX YCAOBMIL, & TAaKKe CEIBCKO-
XO3AHCTBEHHBIX 33124 W PKOHOMAYECKUX BO3MOMKHOCTEl pas-
AMYAI0TCA CIefyloluye BAIH OPOCHTeN bHEIX MelInop amnuii [14].

1. IToerosigHo melicTBYIOWEe OpOIIeHNe U3 PO, BOXOXPa-
HIIAIN WA PPYHTOBHIX BOJ CaMOTEYHOe M MeXaHuYecKoe.

I1. Ilepnognyeckn peiicTBylomee OpomeHue (1aBOTKROBOE)
IPOM3BOIUTCA MPPHUTANMOHHLIMEA KaHalamn (B mepuop mna-
BOJKOB B pPeKe) !l INMAHHOE — 3ATOILICHHEeM NYTEM 3ajeprxa-
HAA CTOK2 IIOABIX (BECEHHMX) BOJ.

II1. ¥snamunreasuue paboTe — 3ajepskaHne W MCIONb-
B0BAHMEe HA MecTe BRINAJAOMHUX aTMOCPEPHHIX OCALKOB.

IV. O6Bonnenne mMecTHOCTH NpH MOMOIIM yCTpOiicTBa 3a-
MacHHX BOROXPAHIMINI (IPYAOB), MCHONAB3YCMHX NJIH XO-
BAMCTBEHHKX HY7J WIA OpOIIeHud.

ITocrosanHO peficTByIOmUE OPOCHTENBHLIC MEINOPAINN, B
3aBHCAMOCTH OT IOJIOKEHMA OpPONIaeMOil ILIOWAgH OTHOCH-
TeIXBHO MCTOYHHKA BOABI, PA3flelfAlOTCA Ha [Be OCHOBHLE
CHCTEMH: CAMOTEYHYH0 0 MeXaHNUYeCKYIW.

Camoréunas cmcTeMa BO3MOKHA BOAM3M pex ¢ 3abopom
BOAH B INI2BHEIIT MM MATUCTPaJBHHI OpOCHTE] bHEIL KaHa,
TPAcCHpOBaHUe KOTOPOTO ¢ ONPEAeJSHHHM YKIOHOM II03BO-
asger 06ecneyuTh BO3MOMKHOCTE CAMOTEUNON M09l BOAH Ha
3eMIIH, DPACIIOJOKeHHEIE MERIY KAHAIOM W PeKolwo.

OpocuTenbHasa cucTema, FAe MOABEM BOAE HA OPOIIAEMBIO
3eMJIM [POBOMITCA ¢ IIOMOIIBI0 HACOCHBIX YCTAHOBOK,
Ha3blBaeTCsl MEeXaHHNYeC KO cHmcreMoOlif Opo-
meHNdA ITa cHCTeMa IO3BOJAAET NPHcHOCOOJATBCA K
CIORHOMY peabedy MeCTHOCTH M MCIOJb30BATH PPYHTOBHIE
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BO/Bl, UTO OYeHb BAKHO IJIA CTENHBEIX YAAJICHHHX OT Pex
paifoHOB, TAe eJAHCTBOHHBIM MCTOYHMKOM BOXB HABISIOTCH
KOJOMNIB ¥ CKHAMNUHBL.

McmonpzoBanne BerpofBuraresell NJd OpOLIEHHA eIlé He
NOJIYYMIO CBOETO PA3BUTHMA, TeM He MeHee LeTPOABHTATe N
MOTYT UMETh BeChMA GOIbIIOE 3HAUEHUE B DTOM Jelle.

Hearssa ckasars, urodn BerpogBurareaH Mor:au ObITh INH-
POKO MCIONB30BAHEL HA OpolleHse aI00bIX KYabsryp, n6o
MHOTHE U3 HOX TPESYIOT CTPOTO OMPCAEIEHHLIX CPOKOB MO-
JMBA U OTIpe/e]é HHOIl BeJIMYHHEI THAPOMOLY A, 9TO BETPOMBU-
rareJy [13-33 HENOCTOAHCTBA DHEPTHM BeTpPa He MOTYT 00C-
ceunth. CoOpysienne e BONOSMOB IJIA 3allaca BOABI, pac-
xoayemolt B au Gesperpud, tpeGyer Gombuiux sarpart. [lo-
BTOMY, IIPH COBPEMEHHOM COCTOSHMHM BETPOTeXHUKH, MOKHO
PEeKOMEHJOBAaTh MpAMeHEHHE BeTpORBUTaTeNell Ha GPOLICHUE
TAKUX KYJABTYp, KOTOpPble MeHblIe BCeTO TPelyIOT CTPOTO
ompexel¢HHLX cpokoB nmoinna. HanGoxee ymobusl gas ope-
LIeHWA ¢ IIOMOLIBI0 BeTpoABHTIaTeseli HeGOJMbIIHNE YUACTKE B
10—25 ra, a raxkwme capy. Taxue yU9acTKH MOKHO OpOLIATH
KAK U3 DK M OTKPBITBIX BOJOEMOB, TAK M I3 CKBAMHAH N KC-
JO/IeB, €CTU AESUT IOCTETHHUX COOTBETCTBYET IOTpeGHOMY
JIA OpOIeNHA KOUIYCCTBY BOXHL.

Pacxog Bompr Ha opolleHMe JjA PAasHbBIX PailOHOB W Pas-
HHIX KYJIBTYp ONpemedAeTc Ha OCHOBAHUI CYINECTBYIOMINX
B arporexnuke HopM. KommaecTBo Bogsl B KyO. meTpax, He-
ofxoaumoe iIA OpOIe I OAHOT0 IeKTap a JaHHOH KyJI bTyPH
32 C€Ee30H, HA3HBAIOT OPOCUTEITBHOIN HOP MOI.
BesnunHa 5T0lf HOpME H3MECHAETCH B 3aBICHMOCTH OT paiioHa
n opomaemoit kyabryphl. Hanpnyep, B Vipauno-Kpuvcxoym
paiione opocurejsbHad HOpMa mmenmis pasHa 2 500 m3/Ta
HeTTo, a nud Cpemneii Asnu n )muoro Kasaxerana — 4 200
m?/ra Her10. B otux e paiionax nad OBOIIeHl OpOCHTENbHAS
HOpMa cooTsercTBeHHO paBHa 3 000 n 5 000 w*/ra nerro.

OpocuTensHasg HOpMA BBITOAHAETCH 33 HeChmxmo pue-
MOB B YCTAHOBI€HHBE CDOKH IOAHBA.

Koanvectso Bosel B KyO. merpax, mogasaemoe ma 1 ra
3a OjWIl MOJNB, HABKIBAIOT M OJA M BHOIl HOp Mo if.

BexuunHa mOXHEHOI IOPMLI Pa3nHuia Il 3aBUCHT OT MHO-
ruX QaKTOpOB: KJIMMATA, NMOYBB!, E€CTCCTBEHHLIX OCAAKOF,
kyabrypst u . n. Hampusep, B Kpeiny mosuenas nopaa
ISt TIMHUCTHX ¥ CYIIMHUCTHIX [OYB paBHa oT 400 g0
600 m®/ra, a AJsA rAUHECTLIX COAONNEBATEHX mouB — 0T 300
o 400 M“/ra. Ilo wyabpTypam: jgafA MOMHAOPOB IOJIIBH&H
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wopma pasHa ot 300 no 500 »*/ra, a gua waprodeas — OT

400 mo 600 m?ra.

CeryHIHBl pacXon BOAbl, HMOIYIeHHHII OT [ejeHns IIO-
AUBHOI HOPMEL HQ TIPOXOIARIUTEIBHOCTE II0OANBA B CERYHAAX,

HA3HBAIOT MO J U BHEM
MOJAYJXeM  YMHOWHE
®TYy BEAUYNHY HA IPOUEHT-
Hplll cocTaB AYHHOH Kyab-
TYpH! B ceBOOGOpOTE, MOAY-
Y@M Op OCHTEJ bHBII MOAY 1B,
I TROIPOMOAY AL,
JAHHOIl RYJIBTYPEL.
luppomopyns gaa rOM-
IIeRCA OPOLIAeMHIX KYJIb-
Typ m3oGpamanT rpadude-
cru (puc. 272). Ha ocu
OpAMHAT OTK:IAJMBAIOT ce-
RYHAHBE PacXOXul BOJH B
OXHOBPEMeHHbIE
CPOKHW, a IO OcH
adcuuec—cpOoRn
moNMNBa; B pe-

Sy b -
N~ —

A BYABTATE TOXY-
SSU. 9AT mpesBap-
S TeJABHEHE Ipadur
8% noausa, Tar nar

Tip e Bap TN b-

B rpaduxr
; HMECT IIUKU pac-
~ Xopma BOXLI, He-
~ 7 ypobGHble g Ha-
- — TPYB3KM CeTH Ka-
— HaJOB M HACOC-
HoltcraHynu (oM,
BepXHuUiI TpaduK

Puc. 273. Manovomuas BeTpoopecHTelIsHAd @), TO JTOT rpa-

YCTAHOBKA.

QUR YROMIICK-
TOBBIBAIOT, T. €.

BHIPABHMBAIOT, YHUYTOKAA, 1O BO3MOKHOCTH, [IMKM U OpPO-
Bajbi pacxoga Boabl. B pedyasrare moxywaior Gomee pos-
Hblll Tpadux THAPOMOAYJHA, MOKA3aHHBIN Ha puc. 272,
BHI3Y. ITOT IpaduK gaéT He TOJBKO CPOKH, ROTOPHIE HeOGXO0-
[MMO COGNIOAATH NP IIOJUBAX, HO M XapaKrTep Harpysku
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HACcOCHOIT CTAHUMHA. OTHM rpadMKOM CIENyeT PYyKOBOACTBO~
BaThCA TPH ONPERENEeHNH MOIHOCTH CTaHIIMI,

Onpenenus OGUIYI MOLHOCTH BETPOHACOCHOW yCTAHOBKH,
HeOGXOMMO pAcCTPeAeIMTh €6 MO OTHeABIBIM  OPOIIAEMBIM
YYACTHAM ¢ YIETOM MECTOpPACIIONOMEHAA U pelbeda Kamgoro
yuactra. Ilpm BEIGOpe Tmma BeTpOXBUTATEdA HeOOXOMIMO
PYKOBOACTBOBATRCH HAJIMYMEM BeTpOABHTaTeneif, BLITycKae-
MblX Hameil IIpOoMLIIJeHHOCTBIO.

P

/*‘3\?‘!»""’* }x 000 —— et 5000

Puc. 274. houcrpymrmﬂan cXCMa BETPOOPOCATENIBHOR YCTaHOBKH
¢ perpoiasdrarcieM BHMI [I-12:

1 — BETPOIBNTATENb; 2 — MEJbHNOA; &-— MEIBHUYHHIL N0CTaB — «DepMep

Nt 2»; 4 — UBHTPOOEKHWIT 11ac0C; § — YCTPOICTBO AJA ABTOMATHUYECKOI 3a-

JIHBhH Hacocd; 6 —KEad06 A no,mo:a BOAHB! K BONO&MY; 7 — Boxo3abop; 8§ —
BOLOEM,

N3 cywecrsyoluux TNIOB BeTpOABHTaTelell HauGogee
IO XOANAT AJNA Wedeil OpolleHMA ObICTPOXONHBEIE BETpOABH-
rateas BIIMO J[-12 momuoctsio B 14 7. ¢. 1 BeTpogBHraTeah
BUM3-T'YCMII-J[-18 ua 38 a. c. mpm CKOpOCcTH BeTpa
8 »/cer. X MO®HO 1pHCIOCOGUTH 1A PaboTHl ¢ 1jeHTpOGes -
HbpIMH HacocaMu T0GOH cHCTeMBl.

IInsa opomednda HeBOABIINX YIAcTHOB 3eMJHd, {0 b ra, Hau-
Gonee ypmoGen serpoasurareas TB-8, roropriil mMomer opHO-

441



BPEMEHHO IPMBOAATE B flelicTBHE MOPIUHEeBOH M NeHTpoGemx-
Huiit Bacocw. Hamwume mopmmuesoro Hacoca ofecmneuwsaer
3aJMBRY NeHTpOOe:KHOro Hacoca 663 MOMOIHUTEN FHLIX NPH-
CIoco0IeHMIT,

Ha puc. 273 norazama mazomomHasg BeTpOOPOCATEIRHAN
YCTAHOBRA, MOIHOCTBIO B 2-—3 J. ., HONHUMAWILAA BOAY
B BOJOEM, OTKYA ONa pacipexensercA no yuacrry. [logoo-
HEI® BCTPOYCTAaNOBRM PalOTAal0T ¢ IOpLUHEBLIMH HACOCAMM
n 3a6mpaT BOAY U3 CKBaKMH.

Tanue BeTpOyCTAHOBKY NPHMEHANUCH B I03KHHX 00aacTAX
CCCP pna opouenus camoB. B fonbiiom xrogudecTBe HX
momxuo Berpernts B CIIA.

OnuuM B3 cOOpPYKeHuil BeTPOHACOCHOL YCTAHOBKH SiB-
agetca GaccelfH A 3anaca BOOH C TPYOamu, HOXBOJALIKMM
BOLY K YYACTHY.

Ha puc. 274 norasana KOHCTPYKTHBHAA CXeMd BeTpoO-
OpOCHTEeNBHOI yeTaHOBKU ¢ BeTpopsurarenem J{-12, mogaro-
Welt BOXY M3 OTKPHITOTO BOXOEMA B 6100, 10 KOTOPOMY OHA
caMOTCROM IOcTyIaeT B Gaccelflr, pacmoaoskeHHmt B Gomee
BBICOKOI TOYKE OpPOLTAeMOr0 Y4YaCTKA.

OTKPHTHIL KET06 U3 JOCOK JId MOAaYK BOJAKI CAMOTEKOM
NpeAcTasisieT [eMEBce COOpyieHHe, OXHAKO CTPagacT
foapmuMM HemocTaTKaMut. BejegcTsme mnpepniBHOCTH pa-
GoTpl, {OcKK kEN00A BHICHIXAIOT, H MEMKAY HMMI B CTHIKaX
o6pasyloTca LWean, cKBO3b KOTOPHE YXORUT BOXA, M KEN00
padoraer ¢ GONBIIAMM TOTEPAMH.

Jaa sumycka BOjsl M3 GacceilHa MHOTAA CTABAT NePEeBAH-
Hpie TpyOBI, a Tawike OUUHKOBAHHBIE KENE3HBIC.

He menee CHOMHBIL BOIPOC B OPOLIEHHM IPCACTABIAET
faccelil 1714 3amaca BOAH. EMKocTE OacceiiHa, a TAKKe MOUI-
HOCTH BETPOIBUTATe] A, BIONHEe 00ecnedNBAIONIEe 3aac BOAH
Ha BCe LITIUIEBHe NHU, COIVIACHO pacyéTaM, W3I0IKEeHHBIM B
§53[cm. yparHerne (308)],moxyuao e A ypesppdaiino Goapmue.

EsroeTs BOAOXpaHMIMINA HmoayuaeTcd OOJNBLIOH fasdie B
TOM ciydae, ecan e¢ paccuMTaTh Ha 1 MONMB, YMHOMKHB IO-
JUBHYI JIOPMY Ha YHCJIO FEKTapOB OpOIIAeMOTO YYacTId.

OcHOBHBIM HEHOCTATKOM OTKPBRITHIX BOXOXPAHWINL] HAB-
JfAeTCes, IOMMMO IPOCATMBAHMA BOALI B TpPyHT, Ooipias
UCIapAeMOCTh, KOTOpag cocrapider B cpepguem or 500 mo
1 000 MM TOAmNUB! 36PKATA BOJXLI 34 CO30H, B 33BUCHMOCTY
OT RIAMMATA.

9Tu HOTepU MOTYT GHITH YMEHBIIENH, €N 3AIUTATE BOJKO-
XpaHwiuule OT BeTpa KakuMmn-in6o Hacampeunawu. Ilpu
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BTOM Ha camoit fambe, oGpasyomeii CTeHKN BOJOXPAHHIAIIA,
AepeBbA HACAKIATH He PEHOMEHIYCTCA, TAK KAK KOPHH JAe-
pesbes MOTyT ocnab-
AATh TPYHT, yBeAN4H-
Bag IOTepm HA Ipo-
cayuBaHue BOJHI.

OnelT mpuMenenns
BeTpoaBUTaATONEll NaA
opomernus B CCCP
UMeeTcA JIMINb Ha ca-
MOBBIX H OTOPOXHBIX
RyJAbTypax  ueloab-
MuxX yIUacTKOB,

AN
— .IW\\\\I ||”
l!'

Al ||!| l

«"’-" T

Pmc. 275. Berpoopocurensuas ycranoBka TB-8
B CaparoBeroi odiacra.

Jlaa 9Toro Ha IIOMIAAM, BO3BHILAKILeicA HAZ YIACTHOM
caja miIm oropoga, GYpAT CKBUKUHY, & H3J HEl0 MOHTHPYIOT
MHOTOJIONACTHEII BeTPOABHTATEAD W PANOM CTPOAT BOAOEM.

Berpoasuratens Kadaer BOAY BCE BpeMs, KOTIA eCThb BeTe]
¢ A0CTATOYHO! CLIOPOCTBIO, M OCTAHABIMBACTCH TOJBKO IPU
OCMOTpE M PEMOHTEe BeTpOycTaHOBKH, TawuM ofpasomM, seTpo-
ABUTATEAD MOMeT 33MACTH BOJY 3aH0ATO J10 HACTYIICHUS
OpOCHTENBHOTO ¢e30MH3.

Ha puc. 275 morazaHa BeTpPOODPOCHTENBHAA YCTAHOBRA
TB-8, mocrpoernas B roaxose «Ilpomerapcras somsy, Ca-
paroBckoit odaactu. Berpogsurareab paboraer Ha HEHTPO-
Gemunit Hacoc d=4" n nopmuesolt d=>53/], woropmii mnpn
ciaalmxX BeTpax paloraeT OAMH, A HIPH CHIABUBX — BMECTE C
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nentTpoGesupM HacocoM. Ilopuraesoil Hacoc B pammoy cay-
gae ofecneunBaeT 3aJIMBRY HeHTpole:KHOTO Hacoca. Bona uz
PeRM TIOAAETCHA B AePeBAHHBIIT HETO5, H3 KOTOPOIO CAMOTS-
KOM TIOCTYmaeT Ha Opomaemsiii ygacror caga B 10 ra. Korma
BOTPOYCTAHOBRA HE LOJAET BOAY HA OpOINEHHe, BeTpOABUIA-
Telb paboTaer Ha ;KepHOBOIl IMOCTAB ¢ QUAMETPOM JKEPHOBA
810 »my (pume. 2706).

A
4 Berponaur BD-8u
Yeaob aepeagn. - ‘ MemHHYH. nocTas
" ) S 3\

e —

" Sl = —

A Hanpasa posmk ‘
\

Pac. 276. KoHcrpyKTunHag cxeMa BeTPoyCTAHOBKE, NOKA3aHHOH Ha
pacyHKe 275.

3acaywrMBaeT BHOMAHMA ONHT OpOLIEHHA OTOPONHBIX
KyaBbTyp, KOTOpHIt mpoBoauTca B ['yp beBckOM paiione Broab
peru Ypana, rjge ycTaHOBACHO cpimie 800 WTYR KycTapHBIX
BETPOOPOCHTENbHAX yCTaHOBOK., Magomommsie Rycrapusie
BETPORBUTATEAM ¢ IOMOINBIO ITOPIIHEBHIX HACOCOB RAYAIOT
BOAY 113 PERM HENmOCPEACTBEHHO HA OpOMIaeMble YYacTHM.



I'r4BA XV
BETPAHBIE MEJBHHUIIBI

§ 67. THULI BETPAHBIX MEJIbHIL

BerpAHHIMA MEALHHIAMH HA3HBAKT JepeBAHHbHE BeTpO-
YCTAaHOBKM KYCTAapHOrO H3TOTOBICHMA, palorawiue Ha
OfMH WM JBa jKepPHOBHIX IOCTAaBa.

CymecrByloT ABa OCHOBHEIX THIIA BOTPAHBEIX MeJbHMI:
KO3JIOBBIe 1 INATPOBEHIE.

Kosxopad BerpaHafg MeinHENA (puc. 277) mMeeT clenyio-
e KOHCTPYKTHBHBE OCOGEHHOCTH.

1. 3paHne MeaBHUOE ¢ MeJBHUIHHM 000PYIOBAaHMEM CBO-
601HO onMpaeTcH ¢BOMMM HIKHHMK GanraMmm Ha QyHIaMeHT,
B IeHTpe KOTOporo 3agenad cTogk. OROIO JTOrO CTOAKA
MeJIBHHIY MOKHO ITOBOPAYMBaTh, KOFga Heo0XOAMMO ycTa-
HOBATH BETPOKOJIECO Ha Berep, Aul0 BEIBECTU €r0 M3-TIOJ BeT-
pa. Y HeROTOPHX CTAPHX HeGOABIINX MEJIbHAN QyHRaMEHT
Heslalld B BHAE KO3eJ HJIN HAKRJIOHHBIX CTYJABEB, MEHIY KO-
TOpBiMI OBl 3aRpemyIéH crogr. OTcloga W MPOM30LULIO Ha-
3BAHNE KO3MOBOM BeTPAHON MEJBHHIBI.

2. BpauleHne BeTporOIeca IepexaeTcs REPHOBY uYepes
oAHOCTyDeHUaTy0 mepenady. Bexyiiee rynauroBoe KOIeco
PIABHOTO Baja IPHKIIYEHO K IecTepHe, HAacReHHOH He-
MOCPeCTBeHHO HA BepeTeHO JKEPHOBA.

3. Ilpm ycragose BeTporoOmeca HAa BeTep, IIOBOPAYMBAIOT
BCE 3MaHUe MEJABHIIH €O BCeM MeJBHHYHBIM 000py/A0BaHUEM;
IpH 3TOM HEOGXOMMMO 3aTpaYuBaTh OOJBUIOE MYyCKYJIBHOE
yeuaue TpH IOBOPOTE MEJBHUILI HA BeTep WM BHIBOZE €€
H3-1I0  BeTpa.

4. 3panne MeJBHHIE, ¢BOGOAHO omppawineecd Ha Qyuaa-
MeHT, HeyCTOHIMBO, YTO CHYKHUT HPENATCTBHEM K IOTHATHIO
KpEIIBeB HA GONBIIYIO BEICOTY M K yBEIMYCHAI0 MX pasMaxa.
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Puc. 277. Pa3spe3 K03.10804 BeTPsIIOH MedpHAUL.

JlocToMHCTBO KO3AOBLIX BCTPAHLIX MEIBHRN — OPOCTOTA
ux ycrposicrsa. Ilpu ojHoii liepenaye OT BETPOKOJIECA K mép-
HOBY TpefyeTcAa OYeHBb MAJO MOTAINYECKIX Jerazeil; Bep-
THRAABHBIA BaJ OTCYTCTBYET, MO3TOMY MOKHO HIOCTPOIiKY
TAKIX MEJbBHI OCYUECTBUTDL CHJIaMH CAMHX HOJXO3HNKOB.

OcHOBHOIt HCAOCTATOK KOHCTPYKILII KO3IOBHX BETPAHBIX
MeJBHIIL — He0o0XO[IMOCTh TTOBOPOTa BCErO 3TAHUA MeNb-
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BUIE BMecTe ¢ 000pyAOBAaHNEM IIPU YCTAHOBKE KpPBIIbEB HA
BeTep. OTCiONa BHTEKANT CISAYIOMIE HEJOCTATKMA H HEYHOG-
CTBA 9TONH KOHCTPYRLMI.

1. 3arpara Goapmux ycuauii OpH JTOBOPOTe MEJIBHIIL Ha
BeTCp.

2. HapynicHme To4HOCTH NPUTOHKN Pa3guyHuIX gacTeli
MEeJBHNIBI, & Taie OIOpP KEPHOBOB, BO3HUKAIOUIEE TIPH
yCTAaHOBEe BETPOKOJECA HA BETCpP, € OFHOBPEeMeNIIBiM II0OBOPO-
TOM 3AaHHUA BMECTE CO BCeil cHcTeMOIll mepepadd.

3. OrpaHiyeHie BBICOTH ITOJNOKEHU BaJa BETPOROJeCA,
TAK KAK ¢ YBCJMYEHMEM DTOHl BHICOTBI BO3PACTaeT BBICOTA
BCEeTO 3MaHMA U yXyamaercd ero yeroiiyusocrs. [lo aroit
e MPUYIHHE TUAMCTPH BEeTPOROJIEC STUX MeJbHHI HE Nealr
Goasme 15 M.

4. B cunay c¢BOero KOHCTPYKTHBHOIO YCTpOifcTBA KO3-
JA0BASA MCJIBIHIA He MOJKeT OBITH HOCTPOCHA C PACKPHITHIMM
cTENaMU, AOMYCKAIMMEA cBO0OJHOe HPOTeKAHMEe BETPA.

Matposasn serpaEad MeapHUUA (pic. 278) mmeer ofBIUHO
BOCBMUTPAHHYI0 (a0, ofmnTylo cHapy:ku Técom. B oroit
GanrHe pasMeujaeTcsa Bcé MeabHUYHOe obopymomamue. Bepx
GamHE 3akaHIMBaeTcAd 006070M, HA KOTOPHII cBOGOOHO omu-
paercs pama mu3 ToacThx Opyckos. Ha paye cmourmposan
BaJ BETPOKOJeCA ¢ IOMINANHALKAMA M 3aKPEIJeHH CTPOIMIA
KpHIIK, KOTOPYIO CTPOAT B BUAC INATPA; OTCIOAA M MPOM3O-
IIJI0 HA3BaHUe IATPOBOIl BeTpsuoOl MeapHunst. [llaTép MoskHO
DOBOPAYABATE IPHM YCTAHOBE BETPOKOIECA HA BeTep HAMR
BBIBOJe €T0 M3-TIIOJ BeTpa.

HoscrpyRuma marposoil BeTpAHOH MeABHHIH HMeEeT CJae-
Ayioume 0cOOeHHOCTH.

1. larép nerde, 4em KOPIYC KO3NOBOI METBHUIM, I10-
BTOMY AJIsi IOBOpPAYNBAHHA NIATPA JPHA YCTAHOBE BETPOROJC-
ca Ha Betep TpelyercAa MeHBIe YycHiuil, YeMm y KO3TOBHIX
MeJI BHUIY,

2. BawHA maTpoBoil MeJBHHIE JOIYCK3eT BO3MOMKHOCTD
BLIHECTH BETPOROJECO Ha OOIBIYIO BBICOTY.

3. ¥V GombimHCTBA WIATPOBHIX MEABHII BpaljeHUe HEp-
HOBA OCYU[ECTBIAAETCA dYePed ABYXCTYHNEHUYATYI0 Hepefaqy.

§ 58. TEXHHYECEAST XAPAKTEPACTHKA BETPSIHBIX
METBHUHIY

[lTarpoBeie BeTpsAHLIC MEABHINB, ¢ KOHCTPYKINBHOL TOY-
KN 3peHHS, 3HAYMTEJBHO cOpeplIcHHee KO3x0BniX. baaropa-
PA TOMY 9TO INATCP IOBOPAYMBATE Jerde, 4em BCE 3JAHKE
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MeJBbHUIE, 0c00eHHO ecIM WIATEP IOCTABUThLHA PONUKH, BO3-~
MOKHO ABTOMAaTH3WPOBATH YCTAHOB H3 BeTep BeTPOKOJeCa
IMATPOBH X MEIBHUI NIY ¢ IIOMOI[BI0 XBOCTA HIN ¢ TIOMONUIBIO
BUHAPO3 U UHHX ycTpoitcTs. Kpome TOro, y 9TaX MeabHHI
BO3MOKEH BEIHOC BETPOKOJecd Ha OOIBUIYIO BHICOTY 3a CUET
ONHOI IMUIb BEIIKW, MOCTPOeHHONT B Buje (epMul, YTO He
OCYIIECTBUMO Y KO3IOBOH BEeTPAHON MeNBHHUIEI. OTO HAET
NOJHYH BO3MOMHOCTH HEJaTh OAIIHIO MIATPOBHX MeJbHHUI
PaCKPHITOIT, OCTABIsAA 3aKPHTEM MWL [OMEUleHNe BHUBY,
rge CMOHTHPOBAHO MexbHHYHOe oOopynoBanne. OpHako
cIefyeT UMeTh B BHAY, YTO PACKPhITaA OallHA MeHee JOJTO-
Beyna. [lostoMy Heo0xognmMO IIPeJOXpAaHATEL gepeBO OT
IpesKAeBPeMEHHOFO pa3pylleHud, IIOKpPEBad ero JHUCTO-
BBIM €Je30M, ToJeM I T. 1. Ecalf moxpriTHe He ycTpauBaeT-
¢, TO IexecoobpasHO YACTH, NONBEPrawILNecA BINAHUIO
aTMocepHHX OCAJKOB, 3aIUIAKIEBATH U IIOKPACHTH.

IMaTponnie BeTpAHEIe MEIBLHHI(H Pa3iNyaOTCA JUINL CIIO-
cofoM mMOBOPOTA MIATPA U CXeMOIl PacIoiOMeHusa IMOCTABOB.

TloBopor marpa y HeKOTOPHX npocTeflINX BETPAHHIX
MeJBHHI[ OCYIECTBIAETCA BPYYHY, ¢ IOMOIMBI0 TaK HA3H-
BaeMoro Bogniaa. OGHYHO Y TAKKX MeJdbHYI[ WIATED IIPH MOBO-
POTaX CKOJMB3HUT Ha JIepeBAHHEIX OPYCKAX, IPH 9TOM HANO0Ib-
mne HanpsyReHNA NCenbiThiBaer 6amHA. Kpyrammit Momewr,
I peofosleBaloIIiTii COMPOTU BIeHIe TPeHUA B ONOpe IATPa, pac-
HI9THIBAET COeJMHeHNs (alllun, ImeperamyBaeT OIOPH U T. 1.

Bonee coBepiieHHOIT ABIAETCS MEIBHHNA, Y KOTOPOi ATED
uMeeT peiabc, ONApAanINAiics Ha PoOJWKN, Had, Haobopor,
POAUKH, ONHPAIIIECA Ha PeIbe, 8 IOBOPOT OCYIECTBIACTCH
mepepaveii ¢ ABYMA WM TpeMA TIapaM¥ IuecTepéH. IJTa
mepegada BpamaeTcs anbo BpYYHYIO, KAK CHEIAHO Y BeTps-
HOM MesdBHHIBl, NTOKa3aHHOIl Ha puc. 278, auGo BUHApPO3aMH,
MOHTHPYEMHMH [I03ajn InaTpa, Ha koHcoxax (puc. 279).

Bunaposm, npuMeHseMsle OOBIYHO TOIBKO AJA yCTAHOBA
BETPOKOJIECA HA BeTep, YAOOHBI JAWb NIA BETPAHBIX MENb-
HUI[, AMCIOIMUX JHG0 MAPYCHEE KPBIIbA, JHOO KPHJIbA €O
CTBOpKaMU, IO3BOJAKINHNMHE COKpalaTs pabouyne mosepx-
HOCTH ux, auf0, HAKOHEI[, KPHJIbA ¢ JONACTAMHA,, YCTaHABIU-
BaIUMHACA pebpoM K BeTpy.

Ecan BeTpOKOTECO MOCTPOEHO ¢ FKECTKO 3aKPeIeHHbIMNA
JOTIACTAME, TO WUATEpP Ieleco0dpasHee MOBOPAYUBATH BPYY-
HyI0, TAK KaK NpPH BTOM IIMCETCA BO3MOMKHOCTH BHIBOJUTD
BeTPOKOJIECO M3-IIOJ BETPA W TOTAA, KOTAa padora BeTPSHOM
Meabpuunel He Tpebyercsa. ORHAKO B dTOM Ciydae BeTpPAHAA
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MenbHUIa, Gyqyyn BHBeleHA W3-IOJ BeTpa, AOMAHA OHTH
ocTapleHa Ha TOPMO3, TAK KaK IIPU CTOAHKE BETep MOMKeT
3aHTH cIIepeAyn BeTpOKOJecad N OHO, He GyAyYM 32aTOPMOMKEHO,
MOKeT IOHTH Ha pasHoc. BeTpoBhie HarpyskM BpegHO CKa-
3bIBAIOTCA HA BeTPAHONH MEIbhHHIE UMEHHO TOIJa, KOIga oHa
He paboTaeT Ipu HAAWYUY BEeTpa, He TOBOPA yiHie O TOM, YTO
OPOCTOil BeTPAHONH MEIBLHANH BO BpeMA BeTPa BOOGue Hesme-
aareneH. [loaroMy, npu npaBHABHON OpraHM3aNMH KCILIOA-
TaU! BETPAHOM MedBLHUILI, K TOpMO3y mnpuleramor, oue-

Buuapola
Wlatep

c—

Puc. 279. Buugpodm A7A yeTaHOBa BeTPSHON MefbHAUR Ha BeTep.

BIJIHO, JWIIbL B MCKIOYUTEABHEX cayvuaax. Orcioma supuM,
4TO B JAHHOM CJy4Yae PYYHOI cmoco6 mo3noader ayyiie pery-
JUPOBATH PabOTy BeTp AHOM MEIBHUIH, Y€M BUH/P 03b1, TOJ HKO
YCTaHABAMBAKINe BETPOKOJIECO IO BeTpY. Bpyunyo momuo
IIOCTABUTHL BETPOKOIECO B JI060€ IOJOMKEeHNe I10 OTHOLIe-
U0 K BETPY, YTO YROOHO Ias perynupoBaHHA MOIIHOCTH
BOTPAHOH MeXbHUUE NPHM CHILHHX BETPax.

HepocTaTEu EpLUIbER BETPSIHBIX MEILHAL. Y IpocTeHinux
BETPAHBIX MeJIbHUIN KPBIIBA HEIAI0TCA ¢ IOCTOAHHBIM YIVIOM
3aKINHEHAA JONacTH, MMEIINM BeINyuHy oT 14 mo 15°.
Hosdunuent nemonszopanusa oHepruu BeTpa TAKAMH KPHII b-
AMU NPHAMEPHO B IOATOPA Pasa MEHbINE, YeM Y KPHIIBEB ¢
BUHTOBOI momactbio. Ho Kprribs ¢ mocTosaHHBIM yrioMm 3a-
KINHeHWA 3HAYUTOABHO IIPOLIe NM3rOTOBUTE,

Ta man wnas ¢opma kpbl1a 06bpI9HO BHOWpamach He n3
TeOpeTHYecKUx co00paskeHUil, a B 3aBUCHMOCTH OT CTEIeHU

450



NpaKTNYeCKAX MO3HAHMII MacTepa, CTPOUBIIETO NaHHYIO BeT-
PAHYI0 MeJBHUIY.

Y HeKOTOpHIX IATPOBLIX MEJBHUI KPHIILA JAEIa0T ¢ Ié-
PeMEeHHBIM YIIOM 3asiaiHeHus: Ha kouue o1 0 5o 10° n y ocHo-
BaHng or 16 go 30°, a umeHHO!:

HA BHEINIICM KOUNE KPHIA . . . . . . 10°
Ha paccrostg 2R . .. oL 0 .. 15°
na pacetosuwn Y R .. . 20°
11a BHyTpeulleM KOHHUe — o100 l/ R.. 3r

rae R — pamMHa Kphlaa, CYUTAA OT OCH Baja 10 KOHIA KpHHIA.

Kpwaba aBaaioTca OCHOBHOM HacThio BeTPAHOI MeabHH-
nel. YeM ayuiie nmx cocTosiHNe, TeM OOIbIle IIPON3BONATEN b-
HOCTH MEJBHAILI, €CaN, KOHEeUlo, APYTHe 4acTH (FKCpPHOBA,
mepepava) Taxide B XopomeM cOcTogHNN. Mesxay reM, dYacTo
MOMHO BUJETHh KPBUIbH, HAXONAUMECH B INIOXOM COCTOSHIM.
lean, rpy6o mpurHauusiil TéC Ha [0CYATOM KphITe, O0GPHIBKH
IOJOTHA HAa N3PYCHOM KPHUIE CHUMKAIT B HECKOABLKO pa3
MOIBEMHYI0 CHIY KPHALEB, & CJAEJ0BATENbHO, BO CTOJNBKO
e pa3 ¥ IPOM3BONUTEIBLHOCTH BeTpAHOI MexbHUIEB. OnHO
TOABLKO IpYBejeHIe KPHIbeB pPafoTaloINuX BeTpAHBIX Mellb-
HUIl B TOT BHJ, KOTOpHI TpeOyeT caMa UX KOHCTPYRUHA,
MOr;i0 ©Obl SHAYHTEJIBHO IOBHICATE IPOH3BOTUTEILHOCTH
fe3 raknx O TO HA OBIIO CHOMHBIX KOHCTPYKTUBHHX IIepe-
meaok. Ecay ke IOCTaBHTH KPBIITBA ¢ NIPABUIBHBIMHE yIIIAMH
3aKINHEHNA IIONEepedHLX OPYCKOB JIOMACTH, Ha3bklBaeMbIX
ArINaMy, o0pasyIonNMI BUHTOBYIO JONACTh, TO IPOU3BO-
ANTEIBLHOCTH MOBBICUTCSA Gollee 9eM B JBa pasza. Kpuuana me
¢ 06TeKaeMblM DpOQUIEeM M MpaBAALHBIMA yITIaMu 3aKJIUHe-
HOA J0macTeif, B COOTBETCTBHA C 11e00XOAMMOI OHCTPOXOA-
HOCTHIO, MOTYT IOBBICUTH IPOM3BOJUTEN BHOCTD B 3—4 pasa.

§ 59. IIOBHIIEHIE MOIIHOCTH CTAPBIX BETPSTHBIX
MEJIBHHAT]

TloBrimieENA MOIMHOCTH CYILECTBYIOIUX CTaphiX BETPAHBIX
MEJLHUI MOMRHO JOCTUIHYTH npoweﬁmeﬁ PEeROHCTp yKiueil
Kpelabes. McnmbiTaHnsa HeKOTOPBIX AeHCTBYIOLMX BETPAHEIX
MeIBHUI] ¢ H3MepeHIAMH CKOPOCTH BeTpa, 060poToB BETpo-
KOJeca ¥ TPOM3BOJUTEIBHOCTH HOKABAMI, YTO OHU paboTaoT
¢ OYeHb HHU3KAM KOIYUIUEHTOM HCMIONB30BAHMA DJHEpPruu
Betpa — oT 4 mo 10%.

Pe3ysipTaT HCMBITAHMI TPEX BETPAHLIX MEIBLHUI| IPABEIEH
B TaGaune 40,
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Prc. 280, KouCrpyKuUs KPHIAbCE ¢ INIOCKOBMHTOBLIME IOHACTAMHE,

OcHOBHO{ NpHMYAHOIT HUBKOIT HPOMIBOAMTENBHOCTH CY-
NIeCTBYIOMUX BeTPAHBIX MCJBHHUI FIBIAETCA HEYIOBAETBO-
puTeIbHOE COCTOAHUE KPBLIBEB. Hagaemamput PEMOHT 3TUX
KPBHUIbeB WIN 33MEHA MX HOBBIMU KPBIAKAME 6omee mpaBaib-
HO# OPMBEI MOKET MHOBBHICHTEL IIPOM3BOAMTENBLHOCTH CTAPHIX
BeTPAHEIX MeqbHUI (oee 4eM B TPH pasa.

PesyabraTel HCIbITAHHI] CTAQPbIX BETpAMBLIX MEIBHHL G-
COYIKUJIH IOBOIOM K HOCTAHOBRE 334244 O PEROHCIPYKIUH
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Prc. 281. KHomcTpyrund :

EpPBUIBEB € DOIyOOTeHAae- ‘
MHME DpopHIAMA.

CTAPHX BETPAHEIX MEJBHAUIl ¢ LEJNBI0 MOBHINEHMA NX MOII-
HOCTH.

OnbiTHAsA PEKOHCTPYKUMA BETPANEIX MEJBHAI ObLIa IPO-
BeflcHa mog, pykoBogcTBoM aBTopa B 1941 — 1942 rr. B Uysam-
croii ACCP, gaa vero 8 BUMO 6nina paspaorana mpocTeii-
n18s KOHCTPYKHNA HOBHX KPBUIBEB, OTIIYAOINNXCA MAJoil
GLICTPOXOIHOCTBIO H OTHOCATENIBNO BHICOKIM KOPHIMENTOM
HCIOIBL30BAHUA DHePTun BeTpa. Mojean oTuX KpblabeB OLLITU
nponyTh B adspommuamuyeckoit Tpybe BUCXOMa u Ha BpiR-
re LIATI.

Ha puc. 280 morasaHa KOHCTPYKHUA KPBUIBCB ¢ ILIOCKO-
BUHTOBOIf JIOMACTBIO, & HA pHc. 28] KOHCTpYKUMA KpbLlabes
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¢ noayoOTeKaeMuM npoduaem. AspoguHaMUYECKAE XapakKTe-
PUCTHRM IpH YIiaX 3akAWHeHNA KoH@a momactn ¢=0°,
9 =10° 1 9=20° xua momyoGTeKaeMbIX KPLLILEB IIPHBEIeHH
Ha puc. 282, [IoHATHO, YTO AEeTKO CO3XATH KPHIbA ¢ KOd(uU-
LUMEHTOM HCIIOIB30BA-

HUA DHEePTUH BeTpa oOT
M npn?p =0°y=8,19
0,35 mo 0,40, 1o Takue € eeupn(p =0°V=8,19u fcex

KPHIBA  OTANYATACH 1 T°°”p"(9 ~'°:V =8,16m [cex
611 BECOKOW GHiCTpO- 014 Hst tpn G _520°V=8, i foe
XOMHOCTHIO 1 Tpedo- ™
Bann OB 3ABOJCKOTO Jl\ \

npoussoxcTBa. Cyme-
CTBYIOLNe ke Berps-
Hpleé MEJBHHIE OTII- [ \XIV(
qapTca  magait  Om- O
CTPOXOJHOCTBIO;  HX /
mepefaya ¢ JepeBiH- ol
HHMH 3y0BAMH ROIEC
H LEeBOK IIeCTepéH
paccynTaHa Ha Obl- 0‘06103
CTPOXOJHOCTE BETPO-
romeca Z,=2,0— T
\

[~

\
\
W\
(Y
\\

¥ 1IN L

2,5. 0,04f- /0,2
[lpa pewOHCTPYK-
A¥ MeJIBHUY CTaBH- 4
auch npocTeifiune Ho- 0020 / /j
BBle KpLIkA  (pHc.
280 u 281) m mpoma- re
BOAMIACH HAKOBKA 0 1 5 3 p 5
7EePHOBOB, T. €. Ha-
cegra Goposy Ha pa-  Pac. 282. XapakTepucTHKa KPHLTheB
oueif IOBEpXHOCTI, ¢ n0.1y00TeKaCMHMH TPOPHITIAME.
COrJacHO puc. 245,
paM3y. JI0 ¥ mocae PeKOHCTPYKUMH OSTUX MEJbHUI] GRIIN
npousBeeNbl NCHBITAHMSA, Pe3yABTaThl KOTOPBIX IPUBONATCA
B Tabaunme 41 .

Conocrasiag nupsl, MOAyYeHHbIE NPH HCIHITAHAM JTAX
BETPAHBIX MEJBHMI[ 10 M MOCTe PEROHCTPYRIMH, BHJUM, 4TO
IpH 3aMelle CTAPhIX KPHIIBeB HOBBIMI, TAKIMY ke IIPOCTHIMY,
KaK 1 cTapele, HO ¢ NPaBUIbHOLL (I)opmon JIOTIACTH , MOKHO
IOBHICATEL TPOM3BOJUTEIBHOCTE CYWIECTBYIOUMX BETPAHBIX
MeJBHHAI[ B JBa-TpH pasa.

e

sl
m
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Tabauia 4l

TIpowsso@Te IHOCTE BeTPAHLIX MeILHHN [0 H mOCKe
PeEOHCTPYENHE

CropocTH perpa (M,Cex.)

oy

TIpon3BoOJUTEABHOCTD (K1, Yac)

! 3 4 5 l f
|
Meavnuya ¢ kpotavave =155 u
C mdépuosoM 6/4
A0 PEROHCTPYKUME . . . . . . [He paboTana) 30 40 85
nociie PeKOHCTPYRIMH . . . . 25 39 90 115
C xépronoyv 7/4
RO pPEeKOHCTPYKLIEH . , . . . . He paforama; 20 76 120
mocje PEeKOHCTPYRUOA . . . ., > » 60 [ 160 280
1
Meavruna ¢ sporavasu J=12,5 a
o peroseTpykusm . . . . ., . . |He paCoramal — 30 39
flocrie pPeKOHCTPYKUMR ¢ IepeHa- B
KOBAHHBIM, JKEPHOBOM , . . . , |3 » 45 90 1535
i

§ 60. BETPAHLIE MEJBRHHUILI HOBOrO THITA

MHorse KOJX03H HNPOABIAIOT WHUIUWATHBY B IOCTPOIIKE
BOTPSIHEIX MEIBHUIl CBOMMU CHIIaMu, 970 WMeeT (Onbuioe Ha-
POAHOXO3ANCTBEHHOE 3HAYCHME.

HoamvecTso BerTpoasurateseii, Heo0XognMoe CeJbCHOMY
XO3SICTBY , TAK BEIMKO, 9TO IPOMBILIIEHHOCTH HE MOMeT 06ec-
[eYNTh B KOPOTKHII CPOK BCe KOJXO03bl BETPONBUIATENAMA
3aBOJCKOTO INpOM3BOACTBA. IlosTOMy nocTpoOiika MembHHIY
CHJIAMM KOJIX030B H3 MECTHBIX MATEPHAJIOB MOKET 3HAUU-
TeJBHO YCKOPUTH PA3BHTAE BETPOMCIONB30BAHUA.

Jlns oKa3aHnd B ITOM Jede Koaxozam nomomy, BIIM3, mox
PYKOBOICTBOM aBTOpPA, Pa3paboTaHH KOHCTPYKIMH YIPOMEH-
HBIX BEeTPAHBIX MeJdbHRI HoBoro tama BUMD [1-8; 11-10 n
J-12. ¥YnpoueHne ROCTHTHYTO 328 CUET UCKANYEHHA AaBTO-
MATMYECKMX JCTPOICTB, HA OCHOBAHUI OUBITA DKCILIOATAI{MI
CTapHX BOTPAHHIX MEJTbHHI[, YNPaBIAEMBIX BPYYHYI0. OTH
MEJIbHUI(E CKOHCTPYUPOBAHB IEIHKOM M3 epesa, 3a UCKIIO-
YeHMeM KPeNEKHBIX jeTadeif, oceil BIYIOK u TAT (puc. 283).
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Berporoneco mMeer ueTHpe KpHJIAa, JOMNAcTH KOTOPHIX
nMeloT noayobtexaenslit mpoduas (puc. 281). Maxy Kpeanes
3aKpelmJieHbl B NPOYUWINHAX I[VIABHOTO Baja KamHbamu, Ha
IraaBHOM BRUIY IU331M BepTHKAIBHUI OCH yKpellizeHo 3ybua-
TOE ROJIecO, HaxojAmeecsa B 3allelNieldn ¢ [eBOYHOIl mecTep-
Héll, mocakeHHOIT Ha BepTHKaXbHBIT Bad. ['maBHHIT Bax
nMeeT HAKIOH K TOpM30HTY 8°, YTO BHI3BAHO HAKIOHOM HOT

Puc. 283. Ilpoerefiad BeTpAHAA MeIpHHIa THIA BIIMI.

Gamau. [Nomosra BerpoaBUraTess HOCTPOEHA IO NPUHLUITY
warpopelx BeTpaAHEX MeabHuy. llarép ¢ ueTmpéxckarmoi
KpHIUelf NPUKPEIBAET BePXHIOK Mepeady OT aTMocdepHmX
OCAKOB.

Tlepegaua BpauleHus OT BeDPTHKAABHOIO BAIa K EEpHOBY
OCyuiecTBICHA 4epe3 BTOPYIO Iapy 3yGYaroro samemIeHus,
CMOHTHPOBAHHYI0 BHHU3Y MOX IOMOCTOM MOCTaBa. 3ybuaroe
KOJIecO, HacaskeHHOe Ha BEPTHKANBHHI Bajg, HaXOgUTCA B
3allellIeHAN ¢ [EeBOYHOI lecTepHEl mEpHOBA.
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Iyck BeTpoxpuraresnss B paboTy NpOU3BOANTCA YCTAHOBOM
BETPOKOJECd Ha BeTep BPYYHYW. Jad 3TOro mosajm LIarpa
Ha OpyCcKax ONOPHOI paMbl 3aKpEINeHO BOJMIO, COCTABIEH-
Hoe 3 TPEX keppeil, COEAUHCHHHX Y OCHOBAHUA OAIIHH B
y3ead © mNOBENIEHHBIX HA PACTAKKAX M3 HIPYTKOBOTO
meaesa °/,".

A f/ Hanpasaenne epautenua
by QAN

__-\'?;-,.\‘ / /'

X

icdldlyd
ngw \

1000 ByToBan knaixa Ha
UEMEHTHOM PaCTBOpe

Pre. 284. Berpasaa meanunga BUMI [1-16.

60|
— =~
[
[ sbutady -

OrpaHnueHue 0GOpPOTOB BETPOKOJIECA TPOH3BOJUTCH Bbl-
BOJOM €0 W3-TIOJ BeTPa, JIA 4ero IPH CHIBHLIX BeTPAX IIO-
BOpAYNBAIT INATEP BOMMIOM, IIOKA BeTpOKoIeco He Gyjer
AaBaTh HOPMAJbHElE 00OPOTH.

BetpoxBurareis cMOHTHPOBAH Ha AepesAdHON Damue fep-
MeHHOIf ROHCTpYKuMH BHcoTod 9,5 M. Husxe maockoctn spa-
meHuA BeTpokoadeca Oawna obmmra TécoM. Tawum ofpa-
30M, Bcé MeJbHIYHOE 000PYAOBaHHEE HAXOAUTCH B BAKPHITOM
noyeumenud. [IpM HaaMYUM FOCTATOYHOTO KOJUYECTBA IHIIO-
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MATEPHAJOB CTPOAT KapKacHOe 34aHHe ¢ 4YeTHPEXCKATHON
KpHLIell ¢ famHell BETPAKA B IeHTpe 3NAHUA.

C nenbio yro6eTBa 00CAYRIBAHAA MeJbHIIHOTO 06opyao-
BaHUA, ¢ POHTOBON HacTH KapKaca JeNalT NPUCTPOUKY,
KOTOpAasd YBENMYABAECT ILTOMAAL OGCIYHUBaHHA.

JlaHune  BeTPOYCTAHOBKU

ppeAHA3HAYANTCA I Pa3Mo- 5%
ga 3epHa B Konxosax. OpHa- g
KO, BX MOIKHO HCTIONBI0OBATE g
g Ha Opyrax padorax, Tpe- d
fyomnx Magof  MOUIHOCTH, T
KAK-TO: TOATOTOBKA KOPMOB, é hedas
3depHOOYMCTRA, MOJOTEOA 1 <
T. 0. OTU BeTPSIHbIE MEJbHHIEI /ﬁ/
crposarca B Pasancroir, Kyp- ¢ 8
croit, Huesckoit u pmpyrux 8 i
o6macrax CCCP. 9xernaoara- =
[UOHHEIC TIIOKA3aTedd 3TUX g
MeJiBHHI IpuBefeHH B § 61. 1
BerpaHaa MeapHHAIA g
BHM9I [I-16 (puc. 284) oram- [}
4aeTcs OT ONMUCAHHEIX BEILIE E g :
NPOCTEHIINX MEMBHHI, KOH- § 1 J«m
crpyrunm BUMD Ttem, uro eé ==X HEr {:
MOL(HOCTH OfecmedunBaer pa- @ =S
6ory pByx mocrasos. [lpn K L

yCTaHOBKe BeTPOKOJCCA Ha
BEeTep IIATEp IIOBOPAUMBAETCA
gepenaveil, pPacmoaO;KeHHOI 00
B GamHe. HKpuIba mMelOT 2009 i
OpsAMyK JoHacTh ¢ obrexae- ; .
MB{M a0PONHHAMUYECKHM TIpO- Eg,‘f 285. Hpeuien werpritoit
. apHau BUM3 [I-16 ¢ olre-

durem (pme. 285) u oramya- KaeMais 1podH:TeNM.
I0TCH OT UPOCTHIX KPHIbEB
TeM, 49TO HIVIMIEL IPOXOAAT CKBO3b MaX M NOAMAIIHUK,
ofpasysa Kapkac, K KOTopoymy cOOKY rBO3{sMH NpubuBaoT
HepBIOpH, ofpasywomie ofrexkaeMuil npofuab Kphiaa. 06-
IUMBA JIOMAcTH cHedaHa W3 Téca TOMMHHONi 6 MM u mmpu-
Hoit 100 MM, npuduToro K HepBIOPAM CKBO35 MOJOCY N3 OLH-
KOBAHHOT'O 3KelC3a, OMNOACHBAIOMIYI0 mepuMeTp JONacTu
1IpOTAB HEPBIOP.

Kpemrchnie MaX0B Ha Baldy BETPOKOJECA CIEIAHO KIUHBA-
MH, KaK ¥ y NPOCTeHIIMX BeTPAHBIX MeJbHIIL.
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Kpnaba 9T0if MeabHHIEI MOYKHO XeNaTh TAK/Ke ¢ MOIyo6Te-
raemMuM npofurem (pne. 281) npn SakIWHEHMM KOHIEBOIL
arauns 0oa yraom ¢ = 5°, Ha o6wem suge puc. 284 nmoxasann
KPBIIbA ¢ MOMYOOTeKAEMEIM TIpOQuae.

TexnnmuecEad XapakRTepmcTHES Meapunnn [X-16
JraMeTp BETPOKOJECA o+ o + o » « o + . o 10 M

YHeao KPWABEB o o v v v v v v v v . . . 4
MuprHA KpPHJALEB . . . . . . , . ., .. 2M
MomHoeTh Ha BaJdy BEeTPOKOJeECa NpU CKO-

pocr: Berpa 8 M/cek. . , . . ..., .. 20a.c¢.
KoodmumenT menoassosanna sHeprom Berpa 0,30
DHCTPOXONOCTE « v v v v v v v v s o v s 2,9
Ypeno  ofoporoB  BeTpoKoJeca  IpH

V=8 MceK. . « « + « « .« + . .. .. 280obmeEs8
Bercora GammuEd . o0 o0 0w .. 0. L. .. MM

YerpoiicTBO OCHOBHBIX jerajeil perpsgHoii MeTLHHHALI
BHMY [-16. Boxbmoe xOmu4ecTBO BeTPSHHX MeXbHEIN,

e NS
a3

\ (\ ! - % ’
N
R

Yepnax ansa
nogbeEMa Macaa

r____,ii____.__A-__'-._l'A_.L\;\:‘?_\
NXowyt 1 — 680 J \

L _V ‘,
Pac. 286. ITepeatinii NOAWNIHMK IVIABHOrO Bala BeTPAMO# MeabHHILL.

nocrpoeHHnix o crpoAmuxcesa B CCCP, nMewor gacta u geranu
IOYTH OJMHAKOBH e N0 KOHCTPYKTHBHOIT cxeme. Ecan u Had-
JI0JAI0TCS OTCTYHISHMA OT OO IPUHATHY HX KOHCTPYKTHB-
BHX OpM, TO OHH OOHYHO BEI3LIBAIOTCH MECTHLIMHU YCJO-
BUAMM: HaTUYAEM MATEPUATOR, ONBITHOCTHI0 MACTEPOB 1 T. II.
Aasa 03HAKOMIEHUds ¢ YCTPOIMCTBOM HEKOTOPHIX AeTaneil
BETPSHEIX MeJbHHI] MH IPUBORMM ONHCAHME OCHOBHBIX Ha-
creit BeTpsHON MeabHunsl BYIMD II-16, motopme BooGwme
ABIAITCA THNUYHLIMA A IOCTPOIKH BETPAHBIX MeJbHUIL
KYCTapHOTO H NOJYKYCTAPHOTO IpOHM3BOACTHA,
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287. Poimrosas omopa mepedHCro MOTMIANHAKA IV1aBHOro Barna.

Ban serTpowrozeca H3TOTOBIAAIOT U3 UEILHOYO AepeBa(1yGa)
auameTpoM B Komaesoif gactu 550 my. ITepenHnit noguunuuk
NpPEeRETABIACT YYTYHHYH OTAMBKY ¢ KAPMAHOM NI MAciIa.
W3 aroro xapmMaHa cMa3Ka IOjIa8TCA Ha WIEHKY Bajga Yepnad-
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KOM, 3aKPeINIEHHEIM C TepefHeil cropoHsl meiikn (puc. 286).
Bonee panuonanpHO mesaTh mepeTHUil NONMUIHNK Ha POXU-
KOBOif omope, Kak MOkasaHo Ha puc. 287. Hoxkmo, 3a-
KpeIUIéHHOe Ha Baxy, KATHTCA HA IBYX POJOKAX, HATXETHX
Ha OcH, ¢ IBYMA WIAPHKOMOMINMMHIKAMN KAMKIbIT. 3amHIR
TOAIIMITHYK, PATUaabHO YIOPHBIN, MAPAKOBHII, CMOHTHDO-
BaH B YyIYHHOM KOpOyce, NPHOXBAYCHHOM K paMe JeThipbMA
Goaramu (puc. 288).

Ceuenre no A-B

y i I 'i:'
- -

Puac. 288. 3agHmd DOJWIANEAK r;IaBHOrO Bajia.

Koxeco ® mecrepHu fepeBaHHble, HOpMANBLHOIO TUNA, KaK
AX AeTa10T Y CYWEeCTBYIOUMX BeTPAHKX MeabHul (puc. 289).
IlepenaToynoe oTHomeHHe BepxHeii napu pasHo 1 : 3
n HWKHGt maps wecrepeH 1 : 2,34, O6wee nepegaroynoe
ornomenne pasHo 1:7. Tarum oGpasom, npu ckopocTH Berpa
8 M'cex. mépHOB Gyner memars 182 ofopora B mummyty, uro
A1l MIOCTABIEHHEX 3fleCh #epHOBOB %/, BIOMIHEe HOpMAJBHO.

Iatép (pumc. 290) npencraBusier METKYI0 KapKacHyw GYH-
Ry, obmuryno TécoM. (TOMKU KAapKaca ONUPAIOTCH Ha BOCEMb
yraos, o6pa30BaHHBIX ABYMA KBAIpAaTaMH, CBA3aHHLIMO 13
OpycKOB N CABUHYTHME OTHOCHTeNBHO NPYF ApYyra Bropu-
30HTaAbHOI mIOcKocTH HA 45° (puc. 291). Csepxy aTuX KBaj-
PaToOB JEMAT paMa marpa, Ha KOTOPOIi CMOHTIPOBAHLI MO~
IIANHAKY TOPU30HTANBHOTO I BEPTHKAABHOTO BAJioOB, 4
cnn3y x 6pycKaM KBagpaToOB NPHTAHYT GoaraMu o6om marpa,
KOTODHIM OH ONMpaercs HA POTUKOBYIO OTOP Y, 3AKPEIIE HHYIO
Ha obome GawmHu,
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Poanrosas omopa marpa cOCTOUT
g3 16 PONUKOBLIX OHOP TrOPW3OH-
TATBHHX 0 @3 8 Omop, UMeKMmHX
rOpU30HTANBHEIE it (OKOBEE POJMKY
(puc. 292). Taxum oGpasom, BepTH-
KaJqbHble HATPY3KM BOCHPUHEMA-
oresa 24 poaumkamum, a OOKOBbIE
8 pommkamu. Ilpu rakoit cmecreme
OTMOPH MOMEHT, HeOOXOmUMBIT A
IOBOPOTA IATPA, COCTABIAET OKOJIO
1 010 wru.

MexanmsM mosopoTa ImaTpa mo-
eTpOeH caeayomum obpasom (pHc.
293): na BepTukaabHOoM Bamy [/ 3a-
KpeIIéH KOHUYecKHil meus 2, KO-
TOPH HaXOAMTCA B QPHKIUOHHOM
3ANEIVICHNN C. TAKHUM ’Ke INKUBOM 3,

QOcb BEpTHKAALHOTO

|

[ ]

I HE

I .J.u]
1 b
A4 4 '

Prc. 289. Bepxuas ® IHKEAA mepefada BeTPAHOIl MelLHHI[L.

HacasKeHHBIM HA TODUBOHTANBHHINE Bamuk 4, umewomuii Ha
Apyrom KOHfle¢ KOHHYeCcKY0 ILIeCTepHIO 5.

Jra mecTepHA HAXOOUTCA B 3alelIeHnd ¢ GOJbINOil KOHU-~
YecKOi mecTepHELT 6, Hac e HHON Ha BePTHKA bHELT BauK 7,
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BpameHne KOTOPOTO 4eped mapy NHINHIPHYECKUX IlecTe-
péH 8 nepepaérca syGuatoif peitke 9, sakpenaéHHOIt HA BHYT-
peHHell cTeHxe oGoma martpa.

Brimoyenne @pUKONOHHBIX ITKABOB U OTKIIOYCHHE JEaeT-
cA CHenUanbLHOl OTBOmKOM 10, cMOHTUPOBAHHON HA BTY-
Ke QPUKIMOHHOTO MKUBA, HARETOTO Ha TOPH3OHTANLHEIN Ba-
auk. BmecTo $pURIMOHHHX MIKNBOB MOMHO HOCTABHTDH Uy-
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Puc. 290. Hiarép BerpsHOR MeIbHHAIE,

I'yHHbIe INecTepHH. B aroMm ciaywae BRINYeHme nepegagn
HAT0 JeNarh IpU OCTAHOBICHHOM BeTpoRoaece. [Ipu yeranose
BeTpOKOJeCa Ha BETep 9TOT MEXaHU3M HPpUBONUTCS B JBH-
AeHIle BPYYHYX, AJNA 9eTO HA TOM 7Ke TOPHBOHTAILHOM Ba-
JHKe, H3 KOTOPOM HAJET KOHMYecKull PpHRUMONHBINT MKHUB,
HacaKeHO repeBsiHHOe KodecO 77, KOTOpOEe BpAIAT KaHA-
rom 12 cHum3y. JlaHHOe yCTpPOHcTBO OfecmedmBaeT BO3MOM-
HOCTh BETPOKOJeCYy caMOMy BHIBOTHMTL cebs N3-1Of BETpPA,
YTO RO/KHO IPEeNOXpAHUTEH eIo OT HOJOMOK B Oypio. JTOT
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MEeXaHH3M He ABJIAETCA TUIOBHM I IPUMeHAETCA Y BeTPAHOM
Me.IBHUIBL BICPBHE,

Ounr sxcruroaramuu HepBoit BeTpsiHoii MeapHnna [-16,
OOCTPOEHHON ¢ 9THM MexaHu3MoM B cele HomxomlguHo,
Ruescroii ofmacrta, mokasas, uTo (QpPHKNIOHHAA mepemada

' O6Ba3ka

ool P 5

Y TS I
BT I

Puc. 291. Ofpaska n ofox marpa.

¢ AepeBTHHBIMEA INIKWBAMI JOITYCTHMA IPM YCJIOBHH JIETKOTO
moBopoTa miatpa Ba poankax. B mpoTunom caygae mpo-
HCXOAMT UPOCKAXb3HBAHIE WIKABOB, KOTOPDOE MOMET BEHI-
3BATh 3aropaHie ux. bojdee mpaBuiILHO AepeBAHHDIE LIKUBLE
3aMEHUTh YYTYHHEIMI KONNYECKIMY LIECTePHAMI ¢ mepepa-
TodnsIM oTHOMWednoM {:2 (Mamasa mIecTepHsa Ha BEPTHKANG-

30 E. M. ®areco 465
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Pre. 292. Pormkosas omopa marpa BeTPSHOA MeJLHHLIE
BLIMD JI-16.
HOM Bady). B srom ciyvae mecTepHH JOMHE BKIIIOYATHCSA
B JeliCTBHE NIPH OCTAHOBAEHHOM BeTPORBUTATENE,

BamBs perpoxsurare-
151 umeeT BoceMb HOT(pHe,
204), d4eMm pgocruraer-
ca: 1) Beicoraa compo-
THBIASEMOCTh  CKPYYH-
BAIOMEMY MOMEHTY, Tai
KaKg ympoOHO pacmosmara-
0TCA  TOPHBOHTANBIbIS
cxsarku, u 2) Goaee
ynoOnoe pacmomno:keiye
KPLIZIBeB  OTHOCHTEJIBHO
Hor GamiH@, YTO IO3BO-
JiAeT COKPATUTDH PACCTOA-

Puc. 293. Cxema moBOpOTa HIATpa .,

¢ TIOMOWIBIO TIepeIayn. HUe Meriy omoOpoM me-

pemHero NONIIUITHNKA

BajJa W OCBHI0O MAXOB, Y BEXHYEHIIE DTOTO paccTOAHASA BHI3bI-

BACT YBeJdHdeHUe HArpy30K Ha mepejHuli NOJIIUNHAK, 4TO
HeKeJIATelIBHO,
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Berpanas mexsraua YHIHM [1-10. Vrpanuckuii mHcTR-
TYyT MexXaHmszanuu ceabckoro xozsiicrsa (YHIAUM) B
1945 r. mo mpoexry
C. B. Tlepau noctpo-
NA  BeTPSIHYI0 MeJb-
aany J{-10 pepeeo-
MeTAJLIUYEeCKOH KOH-
cTpyrnun (puc. 295).
Peryauposanue 060~
pOTOB  BeTpoOKOJIeca
aBTOMAaTHUYeCKOE, C 110~
MO B0 doprouck
(npemaoskenne B. B.
Kamunncxoro), cue-
JaHHKX B KPHJIe, KO-
TOpHe  IOBOpaYMBa-
I0TcsL IpH 6OJXBIIUX
oGoporax peifcTBHEM
HCHTPOGEHIHMX  T'Py-
308, KaK JOmACThL B
cucTeMe peryJupoBa-
ung B. C. IHawma-
HUHA.

Berpsigas MesbHIL-
ma paboraeT Ha Hep-
HoBsoit moctas 6/4.

Tonosxa BeTpOABI-
ratesns IpPefcTaBisfer
UYTYHHYIO OTIHBRY, B
KOTOPOil CMOHTHPOBA-
HEl ONOPEl IIaPUHO-
HOONIIMIHIKOB TIaB-
HOTO BaJa W BepPXHAA
KOHIYecKas fmepena-
vya., Ucnnranne mep-
Boro ofpasua 9TOi
MeJBHIIB 1410 YA0B-
IeTBOPUTEIbHLIE Dpe- Poe. 294. Bamns 8-moraft.
3YyaBTATH; OPUCTYI-

JeHO K IIPOU3BOACTBY NEPBOIl CEPHUM  MeJbHHIL.

BerpsaEan MeIbHHOA NATH J-10. 9ra menbRuuya cKOH-
CTPpyHpOBaHA HIPKEHEPOM MAI'® M. I'. CoporuHHM H
MOCTpOeHAa B 1945 r. B ORHOM H3 KOXX030B MOCKOBCKOI

30* 467

O

6650




obmacta, Berporomeco mmamerpom 10 s m nmeer Tpu
KpHTa ¢ OfTeRaeMBIMH Jgomacramn. J[laa mepemawu Bpa-
WEHTA OT BETPOKOJECA BEPTHRANBHOMY BAJMy WCIONL-
30BaH 3aJHMOIT PeAyKTOP aBTOMOOHIA. OTOT PEIYKTOP CMOH-
THpPOBaH HA (epMOUKe 13 YIMOBOTO eje3a, 3aKPEmISHHOI
HA ONOpe ¢ IAPUKAMU, YIOKCHHLIMU IO Konbuy BEpXHETO

= S e e R — —f——
== f — =

s IEEE T hi=

IH l = 11 —1 2k ~— N

al | I
i1 = e
= —— = ——

—_— —_—

Puc. 295. Berpsaunag meapumua Y HAIM 1-10.

perifa Gawnyu. Ilosagn QepMbl mpHCTPOEIIO BOSMIO N3 ABYX
seppeit, KOTOpoe HILKHEM CBOMM KOHI[OM ONApAeTCA Ha
NCPUZA, OKPYIKAWINUE 3FAHHEe MCABHUIB. JTHM BOXMIOM
MOBOPAYRBAOT TONOBKY IPU YCTAHOBe BETPOKOJeca HA BeTep
HIN BLIBOME eT0 H3-IOH BeTpa.

Ha HIukHewM KOHIE BOPTHKAJBHOTO Bajla HACAKCH IIKUB,
OT KOTGPOTO PeMEHHOII mepejadeil HPABOTUTCA B [BHIKEHUe
mépHoB 6 4.

Berpsinasg MeapbHHLA YcoBeplledcTBOBaHHOro THH2. B
1945 r., B ceae Koaonmumo, Marapopckoro paiiona,
Kuescroit ofmactu, mocTpOeHA OMBITHAA BETPAHAA MEJb-
HHUI{4 YCOBepPUIEHCTBOBAHHOIO THIIA ¢ ONHCAHHHM BHIIE
serpopsurareaeM BUMO [I-16 (puc. 296).
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3aaHne MEXBHMLIE KHPOUYHOE, LAIIBHAPHYeC KO Gopmel.
MamuaHOE 060pyHOBaHNEe PACHOJOMKEHO BTPEX dTamKax 3[a-
mnd. JIBa «@epmepa N 2», KPYIIOpYIIKa, CemapaTop M Iep-
Bad TPAHCMHCCHS PAacCIIONOKeHE B TPETBEM 3TaKE; BTOPas
TpaHCMUcCHA U JiBa Oypara BO BTOPOM JTaske; B IIEPBOM JTa-
e — BHIXO7, MYKHM, /I 1emod530BaHMA BOTP AHOM MET bHULEL

/ // i // X
—_—

—_— 7, /, v

== /// A\ k\\

T —— 20 ,..az.-/‘,\\\__ A

= T

Pac. 295a. Berpasas MeTTpHENA AT [O-10.

Ha JpyTHe MAlIMHE — MOJIOTMJIKY, IIMIY U T. II., B IE€PBOM
BTAKe MMEeTCHA TPAHCMUCCHA CO LIKABOM BHE IIOMEIISHNA.
B uwersépToM prake 3jaHMA pas3MeLIeHE pemennaﬂ Iepenaya
OT BepPTHRANBHOTO Baja BETPOABUTATEN K TPAHCMHCCHH N
TeHepaTop aBTOMOOWJIBHOTO TMIIA ¢ AKKYMYJIATOPHOU OaTta-
peeitl. DIeKTPHYECTBO PACXOAYETCA TOJIBKO RIA OCBOMIEHHA
ITOMEUIeHUI MeJabHUILI,

IToppén 3epHa K fepMepy M KPYHIOPYIUIKE OCYMIECTRIACSTCA
YOTHIPbMA CaMOTacKaMu.

B nparTuxe skeltoaralnm oKasallock, u4To (epMepa, He
UMCIOLINe peryanpyoOINX Ipucnocodienuil, mpu pabore Ha
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BeTPAHOIl MOABHHIle MeHee YAoOHE, UeM 3IKEPHOBHIE MO-
CTaBEL

Haa orpanmverna o6opoToB BeTpOKoOJeca M IPeAOXpaHe-
HnA ero OT pas3Hoca, HA [BYX KPHJABAX HOCTABICHLI
BO3AYINUBIE TOPMO3a, 3aIPOeKTHpOBaHHEe apropoM. OHN co-
croar n3 12 obrexae-
MEIX OTKPBIIKOB ¢ 00-
meil MoBepXHOCTHI0 B
2,25 M® mampan, 3a-
KPenIEHHLIX Ha OCAX
aunaMerpom B 20 mm,
NPOIYMEHHL X CKBO3b
max. Ocnm moBopadu-
BAIOTCH B MOAUIMIIHU-
KaX nojx pelicTBueM
HeHTpOoOEIRHEIX  CILI
TPY3UKa I TATH, IIap-
HEPHO COCTMHEHHOIL ¢
PHYAKKAMA, 3aKpel-
JNEHHBIMH 118 OCAX I10-
BepxHocTell. IIpu rop-
MaJdBHBIX  obopoTax
DOBEPXHOCTH TOPMO3a
anyr pebpom B Ha-
IpaBlIeHNN  Bpale-
HOA, TIPY YBEAHYCHHIN
ke 000pOTOB BHLIHIC
HOPMAJBHLEIX TENTPO-
OeAtHble CIIIBL I'py3u-
Ka M TATH IIpeogome-
BAIOT yCWANE Ipexsa-
DHTCJHBHOII 3aTamKu

Prc. 296. Berpsnasn meapRmUa Hpouzep- IPY/RIHB U 1OBOpA-
HOUPOCGKTA YCOBEPHWICHCTBOBAHUOrO0 TRIA YlIBaIOT TIOBEP XIIOCTII
¢ perpoxsmrare’em BIIM3I JI-16. IUTOCKOCTHIO B HATIPAE-
JIleHun ABHIKEHUA.
IlpysnHa npUKpenaeHa oANNM KOHUOM K TATC, CBA3HIBAIO-
Weif TOPMOBHbIE MOBEPXHOCTH, a APYTHM K MAXY KphHLTa
BOiusn Baza (pme. 297). Juamerp mpymmnmnr 40 v, ama-
MeTp NPOBOMOKM 3 MM, 9mea0 BuTkoB 115. CymmapHas 1mo-
BEPXHOCTH TOPMO30B Pa3BHBAET TOPMO3AWMN momeRnT MM,
pABHEI UBGEITOYHOMY MOMEHTY BETPOKONECd, KOTOPHIL
MOeT OHTH OHNPeleIeH ¢ MOMOUIBI0 YpaBHeHN:
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— vz v vi—y?
My =TmRs 2 Fiepe 23 = npe 202200y
Kpone roro:
Mr=0, "R, (6)

N3 ypasnennii (a) n(6)noaywaem cyMMapHYIO IOBEPXHOCTb:

MzRs(V3—V3)
CL VR, ’

(309)

rae:
Vi — cropocThs Berpa, mpM KOTOpOIl Hago OrpaHM4n-
BaTh 000pPOTH BeTPOKOJECa;

2 — MAKCHMMAJIbHAA CKOPOCTh BETPA, IPH KOTOpOil Xo-
IIycraeTcHd padoTa BETPAHON MEJIBHHIBL A0 BEIBO-
Ra eé 13-1oJ BeTpa;

W — oTHOcMTEIBHAHA CKOPOCTH BOBAYUIHOIO IOTOKA,
Haleranomero Ha OTKPHIIKA BO3AYIMHEX TOPMO3OB,
pacImoiokeHHHX Ha papmyce Hiy:

W =1 R} V3,

¥

C,— ROBQNIMEHT CAMB CONPOTHBICHIA,
Mogcrasnsna sHawenne W2 B pasercreo (309), momyumm:

5 MR V) (3092)
CyRy (02R} +V'3)

3amaBadch  MAKCHMAXBHEIMI 00OpOTaMH  BeTpPOKOJeca
n=32 00/ MuH. npu cKopocTu sexrpa V,—~=12 M/cex., onpeneany
CYMMApHYI0 IIOBEPXHOCTH TOPMO30B S [IA BeTPAHON MeIb-
Huae BUMD J1-16. Cropoctsio BeTpa B 12 M/cer. 3agaémes,
nMes B BHAY, YTO NpH BETpe BHILIEe BTOH CKOPOCTH BETpPo-
KOJIECO JOMKHO OBITH BhlBCIEHO H3-IIOX BETpPa, Ha yIOI 7,
IIpU KOTOPOM MOIIHOCTH BeTPOKO.Ieca He OyhmeT BoO3pa-
CTaTh.

Hdazee mpnHmMaeM yrol OTKDPEUIKOB IO OTHOWIEHINO XK
norory a=90" u C, =1,28.

Hdasa wpuases BUMO [I-16 nmeem: By=7 m u M =0,1.
CKOpOCTH BeTpa, IpH KOTOPOI NOJIKHO HAYMHATBCHA OTpa-
unyenne oGoporos V,;—=8 m/cex. I[loacrasasa mmpposse
3HAUGHNSA, ITOTYUMM:
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O inpuakY BO3AYYI®
MO [UPMala

Bua no
cTpenke A

16000

e
Ea
——

E:} ]
—

s

Prc. 297. Kpuiibg ¢ BOIAVIIAKIMA TOPMO3AME BEeTPAHOR MeJLHREIH,
ToKa3aHnol Ha pHcynxre 296.

3 14.83 (192 — Q2 2
___ 010 33'11*4559(15 8%) 215%:2,25A12.
1,28-7[(—'33—) 74122

Tlpm ycTaHOBKe HA OBYX KpHIJIBAX II0 O OTKPHUIKOB, IO-
BePXHOCTDh KAMAOI0 [JOJ/KHA OBITH pPABHA!

§,=%2-0,188 v,
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IIpn ycTaHOBKE HA 4eTHpPEX KPBUIBAX IO 2 IITYKA:

2,25 y 3
51:_1(5‘:():14 M2,
IIpn mycke MeXbHHNIL B palOTY 3TH TOpMO3a gelicTBORaMM
BIIOJIHGC YHOBJIETBOPUTEIBHO,

§ 61. ORCILTOATATIHOHHBIE XAPAKTEPHCTHEI
BETPAHDIX MEJIBHUI

Ilpu sKcmaoaranquu BeTpPOYCTAHOBKHM HEOOXOZMMO CTpe-
MATBCH MCIIOJIB30BATH Bech TOAOBOI Xon pabounx cKopocTeii
Berpa. I[IpocranBaHne BETPAHON MEIDLHHIBI IIPH HATMYAU
BeTpa BneuéT 3a coboil ymeubineHue rogosofl BmpaboTnu, a
CJIEJOBATENBHO, N HMOBHIUEEfie CTOUMOCTH Iomoaa. Orcioaa
CaEAYCT, YTO HKCIIOATALNI0 BeTPAHOIT MedbHMIL: HEO0XO0-
RUMO OPraHu30BaTh TaK, yToOb OHA padoTand BCE Bpemd, KOT-
Ha HAyeT BeTep.
B rafaume 42 mopgcuurana MODIHOCTH BETPAHBIX MEJ bHUI|
BUMS 1-8, 1-10, 1-12 u [I-16, a rar@e X IpOH3BOLUTEN b-
HocTh W 00OpOTH B 3aBICHMOCTH OT CKOPOCTH BETpA, a B
Tadanne 4 3 npuBeieHa BO3MOKHAA TONOBARA IIPOH3BOXUTEN b-
HOCTH DTHX MEJBHUI] B B38BACHMOCTH OT CPELHETONOBHX
cropocTeil BeTpa.
Yacm rogosoit paGoTs, mpuBeeHAELIE B Tabaune 43, fal0TeA:
1) mas BerpAHOit MexsHnus BUMO -8 m3 pacuéra, yto
oHA HaumHAeT paboraTh NpH CKOpOcTM Betpa 4 M/cex.;
2) nas serpaxos J-10, 1-12 u /I-16 n3 pacuéra, uro oHm
H34YMHAaT paboTaTs IPH CKOPOCTH BeTpa 3 M;CeK.
IIposepka paGoOTEl BeTPAHEIX MEJBHHAI B XO3RHCTBEHHOIR
BKCIIOaTanuu npoussopunaack BIIMO B pasimubmx ofiaa-
crax Comwsa CCP.
B rauecTBe mpumepa mpuBenéM peadyabTaT KPaTKOCPOYHBIX
ncOBITaHMN B KOJIX03ax BeTpAHHX Meabmmr BUM3 [I-8 n
BIMS [1-10. Hpn nensTaHuAX IpON3BOAMIACH OMHOBPEMeH~
Hee (Do cuUrHajxy) 3aMepsl:
V — cropocrelf BeTpa — 110 aHEMOMETPY 4Yepe3 Karkible
2 MUHYTH;

Q — IPOM3BOANTEN HHOCTH — NYTEM B3BeIIMBAHNA, Yepe3d
RasKaBe 2 MIIHYTH.

n — gucjaa o0OpOTOB BETpOKROIeca.

B TaGanue 44 n na rpagunax puc. 298 u 299 npusenenm
NaHHHe OTHX MCHOBITAHMII,
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Pacurosie TeXHEAY2CRUE XAPARTePHCTHRE BeTPAHEIX MedHHMIL

Tabamuma 42

P260uie CROpOCTH BeTpa (M,CEK.)

Haapanue
3 4 5 6 7 8 9 10
Bempanas seavhuya BHMI -8
MownocTs #a Bany
peTpoxoiteca (m.c.)| — (0,65 1,3 |2,213,5}5,3)7,5}10,3
OGopoTH BeTpoKO:Ie-
ca B MEHYTY . — 2 27 132 138 1 40 | 45 { 50
ITpomaponmTepHOCTD
(xrjqac) . .. — {20 | 40 | 70 {100 [130 }180 230
Bempanaa meavrnuya BHMO [J-10
MomnoeTs ®Ha Bady
BeTpokoneca (i, c) 0,43 (1,01 2,03 |3,42(5,46(8,26{11,7| 16,7
QO0opoTH  BeTPOKOJIE-
cas mEnyry . . .| 13 (17 | 22 | 26 | 30 | 32 | 38 | 43
ITpomaBonmrensHoCTD
(xrjyac) . ... .| 13 1 30 ] 60 |108 [150 [175 |218 | 310
Bempsanasa meavnuya BHMI [J-12
MomnocTs Wa BaNy
peTporoeca (m.¢.)10,6311,47} 2,92 14,9517,90{12,0{16,9| 23,0
Q60pOTH BETPOLOIE-
ca B Muwyry . . .| 10 | 14 | 18 | 21 | 25 | 28| 32 | 36
HpownseoamTensHOCTS
(xrf4ac) 19 | 45 | 90 }158 | 220 | 270| 360 | 520
1 ]
Bempsuaa aeavnuya BIM3I I-16
|
MomuocTs Ta BAIY }
perporoIeca (m.c.)| 1,513.2 6,3 [11,0117,5125,5) 37 50
Q60poTH  BETPOKOTe-
¢a B MEUYTY . . 10 | 13 17 { 20 | 23 | 26 | 29 | 33
ITpom3sogmTeILHOCTS
(krfyac) . . ... 76 | 144 |264 {420 [615 |8SO ;1200
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Ta6amna 43

PacuéTHad ro0Basg TPOHM3BOJHTEILHOCTE BeTPANBIX MeILHAN

Cpe1HLToI0BHE CKOPOCTH BETpA
4 M'cer. 5 M-cex, 6 wmicer.
Ilna-
Merp | o2 . Py 0 8 L
Tan MeNBIHL  |BeTPO- | 22 52 128a 52 |22, =5
wofe- \i&w o 1523 175 (335 |E¥y |S29
en [S558 |BE8 2.2 |238% 2.2 |E:0=
(M) Znemigsa §:c>.§§.n ZRge SEa
cE€Flcakn Céc.goo-f;"\ 02"8;‘ sagn
ArSamErS PraR|RaRo|@rdR [RERD
BUM3 1-8 . .. 8 5310 | 185 | 6522 | 290 | 7325 408
BMUM3 O-10. . . 10 6755 289 | 7525 | 452 | 8025 638
BUMD 12 . . . 12 6755 | 416 | 7525 | 649 | 8025 909
BUMI A-16 . . . 16 6755 11224 | 752512029 | 8025 [2609
¢ o0TexaeMan
npodrnem
KPBLUIbEB

Tatamua 44

MaRrrayecEad HPOHIBOIHTRILHOCTL BeTPANSIX Measmun BAMO
(Krjuac) B 38BHCHMOCTH OT CEOPOCTH BeTpa

CKOpocTH BeTpa (B M.CEK.)

T Me oIS \

i 15 ] 7 8 9

!
BUMB A-8. . ...... 10 | 25 | 30 |100 | 170 | 270
BUMD J1-i0 . . ... ..1 26 {35 | @ [155 | — | —

PacudTHEIE DPON3BOAMTEI BHOCTH HTHYX MCIBIMIL 1PN BEJSHE
pelmIe, B Tabmauie 42.

Berpanaa measruna BIIMO H-10 nensiTeiBasacs sHavame
¢ KEpHOBOM, mnpopaforaBMM cBOH CpPOK O H3KOBHH.
I 3aTeM ¢ DTIM jKe ;KEPHOBOM, HO 32aHOBO HaKOBAHHEIM. OTO
OBLIO CIEIRHO ¢ TeM, YTOOH BHABUTH BINAHIE HAKOBRHA JKep-
HOBA HA IMOBHILUCHIIE IIPON3BOANTCIBHOCTI.

Ws rpadnra puc. 299 Buamm, ¥T0 A:€PHOB [OCJIe HAKOBKA
CIVIBHO IIOBBLIMIGCT CBOIO IPOMBBORUTENBHOCTH, IPUYEM Ha
MaXBX CHOPOCTAX BETpa 3TO HNOBBHINEHHNE HE 33METHO, a HAa
CROpOCTAX BeTpa Bme D M/ceK. Kpuebie GICTPO pacXOHAT-
Cfl — OPOIBBOJUTEIRHOCTS MOBEINaeTCA 10 509,
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IKCIIOATANMOHHEE I[OKA3aTedn TPEX MEJbHHI[ THIA
BUMD, momyuenHsie B peayJiabTaTe AJIMTENbHBIX Halmione-
HuIT 38 X padoToil B Koix03ax PAsaHckoit o6xacTu, mpuse-
IeHsl B tabamie 45.

I 4
/
/ o/
., )4 aof
.‘ / ° » o/
= 100 °
Ll
= / X
f: yl ,/
v
g e
: x°| /
= 1. b4 v
o 10
E:L P '/
-:::_—'
3 4 A 6 T /cex

Prc. 299. X apakTepHCTHKA IPOH3BOIATC.THLIOCTH BeTPLOI
meapuryn BUMI  [1-10:

1~— 1ocl1e HAaKOBIKHM HEPHOBOB; 2 — 10 HAKOBKII XKCDPHOBOB,

Tab6amma 45

DRCHAOATAEONHEIE DOKASATENH HOBBIX BeTPAHLIX MeIbHMAI
npocTelimero THHA

C t AT
sl | oo wicos Cpoammn | Toox | 50 npiioso-
MeJIbHUIBI D2GuTHt 33 MCCHIL BETpA (M CeK,) (rr) nu("rlegz};(é()zrb

ons—116 4,18 8230 71
BIIMD -8 {momﬁ 58 3,30 3707 64
BIMD I-10| C 15 oxtabpa no

15 non6pa—82 3,70 4467 55
BUM?3 JI-12| G 15 oxTadpa no

15 nonOpa—127 4.28 7875 62

[To JaHHBIM IOBTOPHEMOCTH BeTpos, no Ilomopreny, mpu
CPeJIHeMECSIHBIX CHOPOCTAX BETPA OT 3 10 & M/ceK. BO3MOIK-
HOe 4WCJIO 4acoB paboTH AOM:KHO cocTaBiaTs ot 400 mo H00

477



Ta6unugna 46

Tun senbHAME

Koapugnedr srcaA0aTARI

PACHLE T

QAR THTE CRILY (BUBMOIKHLIA)

BHMD J-8. .. .- ...
BUMD I-10 . . . ... .
BIIMD 012 . . .. ..

0,161 0,70
0,114 0.55
0,176 0,70

Tabamma 47

CpaBHeRHe DKCIVIOATANTHOHURIX DORASATeXeH CYMECTBYWIHX CTAPHIX
BeTPAHLIX MEJIBHHI[ ¢ HOKAIATE]AMH HOBHIX MeldpBHI THHa BIMD

’ 1 -~ :3 M
~ & & - w O
Mpouseo- | & & g ,g?é’.gg LSEE
auTedab- | Ho B V28R BEZRY
HOCTBb %EQD.:!;: (_Wg‘gg R
TNk BETPARMX MeIbHU mpH cko- | L mEEE (IxE S | SESLS
PARBIX Me1LHUL pocTy X mEmo® “:’mazgw NE®ES
Betpa | ZEGREd |HACE | 8°°FS
Bmcer., | Salarmw 32803 2 iy ay
(srwac) | 55259 % |82 8N Sk eg
Q S358Ec [0SR A =3 3%
PEARARX MEasE Bxca
1. hosopag  BerpaHan
MeABHUIA 15,4 M,
BApHIIEeBCKOro paiioua,
RmeBckoit ofacty, no-
crpoena B 1910 r. . . . 138 6,9 0,087 0,74
2. [Marposad  BeTpAHAHA
MCLHHITA -24,8 M,
Mencroro paHona, Yep-
HHroBClOH ofacTm, mo-
crpoeda B 1904 r. . . . 125 6,2 0,03 0,26
3. Ilarposaa  BeTpsanHafd
meapsmna -20 », Ook-
mancKoro paifosa, Hmes-
cKoft ofaacTw, mocTpos-
na B 1937r.. .. . .. 246 12,3 0,117 0,79
4. BerpAnaa  MeanLHaUa
BIIM3 [I-8, noctpoena
B 1943 ro1y B Pasau-
ckoM paifone, Pasan-
CKOMl 0BJACTH . . . . . 130 6,5 0,304% 2.6
5. BeTpA#ad  MeJBHHALA
BUM3 [I-10, moctpoe-
ga B 1944 r. B CoioT-
4YHHCKOM paioue, Pazarr-
croil ofaacty . . . . . 200 10 0,30 2.5
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gyacoB 3a MecAn. OTclofa nmoxyvaem PaKrTATECKHIT U pacaé THEIT
(BO3MOMKHBI) KOOPUIUEHT DKCIIOATANMA (cM, Tadxuny 46).

Ciareyer mosaraTh, 970 HCHLITAHHEE BOTPAHLIE MeJbLHUIE!
paboraan ¢ HE3KUM KOIYUTIMe HTOM DKCILIOATALME HE ITOTOMY,
qro Oblinm ciabple BeTpH, a [IOTOMY, 4TO He OBLI MCIIOJXb30-
BAH ITONHOCTBI0 CYTOYHEHII XOX padoumx cKopocTelf BeTpa.
OuesnpHOo, B 00A3aHHOCTA MCXAHHKOB He BXoauxa palora
B LIOYHEI® 9ACH, KOTJA OHII BeTEp AOCTATOYHOI CINIH.

Urolrl 1orasaTh, HACKOIBKO MPOU3BOJMUTENIBHOCTL HO-
BBIX BETPAHHEIX MeJbHUI| BHIUE cTaphlX, B Tabaure 47 npuso-
RATCA 9KCIUIOATANUOHHEE IIOKA3aTeNM CTAPHIX BETPANBIX
MEeJIbHHI[, HCIEITAHHEIX aBTOpOoM B 1940 r., 1 HOBBIX, HOCTpOEH-
HpIX B PasaHckoil ofaacTd M HCIONTAHHEIX TEM 7HE METONOM
B 1944 r. Qua ypoGerBa cpaBHeHUs B mocaenHeil rpade Tas-
annel 47 WONCUNTAHA MPON3BONMTENBHOCTH, OTHECEHHAA
K 1 M? oMeTaeMO#l MOBEPXHOCTH BETPOKOJIECA.



I'IABA XVI
BETPO9.IELTPOCTAHIIHIT

Berposaekrpityeckile yCTAHOBKHE CIIE He MOJYYAIM INUPO-
KOI'0 PAacHpOCTpaHeHHd, OHAKO TEOpPeTHYeCKaA W BKCHepl-
MeHTaixbHafg paspadoTka osroro sompoca B CCCP mosponsger
y®e cefiyac pemiaTh NPAKTHICCKUE BONPOCH CTPONTETBCTBA
BETPOXIEKTPOCTAlLNIl KAK MaJoif, Tark M 60apLIOl MOLHO-
creit.

OcHOBHEBIM OpeNATCTBUEM K NPHMEHEHHI0 BeTpOjBITaTe-
neit A MOTyvelns JIERTPHYecKOll dHeprdam ABIAeTCA He-
paBIIOMepHOCTh sHeprin perpa. OmHAKO mpUMEHEHHe cIie-
IMaILHBIX  TellepaTopoB (KOMOAayHA-TeHepaTopos), Golee
npucitccobleHHBIX K U3MeHeHno o6opoToB, a Taluke aBTo-
MATHYECKNX POTYIATOPOB HANPAKEHUA AT BO3MOMHOCTH
BHPAGATEHBATE HA BETPOYCTAHOBKAX TOK, TOXHEBIT JJIA Opak-
TUYeCKUX UeMdCell ocBellleHMA u cnaoBoit Harpysku. Ha
puc. 300 n Ol npuBepeH OfIH U3 NMCPBHIX ABTOMATHUECKIIX
BRIKTIOYATETCH

Dremmoaranusa BerpoddeRTpocranunii: Wpmimeroit HAT
J1-30, BlIMa [1-12, Rypckeit cueremn Ydumuesa — Ber-
YIlIKIHA [103BOIAT 3HAYATENBHO YCKOPHTDL IPAaKTHUYCCKGE
CTPOTITEIBCTBO BETPODIEKTPOCTAHIMIL.

apanmensnag padoTa BeTPOBOIl M TEILIOBOIl ILIH I'MjIpaB-
JHYCCKON BISKTpPOCTAHUNT cellyac M3yvaeTcd ODKCIICPHUMEI-
TaIBIIO.

OcHOBHLIMU  37I€MeUTAMII BETPOINEKIPOCTAHHHMIT W30JI-
POBAIHOTO THIIA ABTIATC:

1) BeTpomBuUTaTels;

2) reHepaTop CHEUMAJLHOTO Tilld, NpHcHocobIeEHLIT giis
PadoTE NPU NMCPEMeIHOM 4uciae 060poTosB;
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3) arymyaATopHan Garapes, ofecnevuBamas morpedn-
TeJiA BIGKTPOBHEpTHet B KOPOTKNE MePROAH 3aTUIbA; Hpil
Garapee — aproMaTHYeCKuii BLIKJIIOYATEJNb;

4) pesepBHHIl arperar ¢ TENJIOBEIM JBUraTeseM jja pato-
TH B MepUOAHl [JJIUTE] BHOTO BATHINbA, KOTAA ARKYMYJIATOD-
Hoii GaTapem HeLOCTATOYHO.

Prc. 300. ABTOMATHYCCKHE BLIKITIOUATEIb.

Pnc. 301. CxeMma BuIKJIoYaTend.

IItunessrx auefi n axeli ¢ HepaboIUMHU CROPOCTAMA BOTpA
B ropy ot 10 10 40%,; yepenoBaHne Ux HeJab3A NPEAYTAAATH, &
TAKe MeJb3A MPeiyranaTh 0 91ci0 WTHASBEX AHell moapan.

IToaToMy TpYAHO MOCTPONTH TAKYID &KKYyMyaATopHylo Oa-
Tape, EMKOCTh KOTOPOH MOIIa Ohl MOJMHOCTHIO 00ECIEUHTH
notpeGutens daeKrpoanepraeli. IT0 06cTOATOABCTBO 06y~
CJIOBANBAOT HEOGXOAUMOCTb MMETh MPH BOTPOBIEKTPOCTAH-
ouA pe3epBHuIl ABHTare]b —— He BETPOBOIL,
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§ 62. THIIBI TEHEPATOPOB ;18 PABOTHI
C BETPOABHTATEIAMHA H PETYAATOPH HAOPHHKEHRA

OGuunro Berpopsuraresn paGoTaT HA cIalhX CKOPOCTAX
BeTpa — OT 4 10 8 m/cek., ¢ mepemenHEnMn oGoporams, a Ha
CKOPOCTAX BOTPA BHE 8 M/CEK. — ¢ MOCTOAHHBIMHU, €CIA
BeTPORBUTATEN b HMeeT aBTOMATHYecKOe peryauposanne, He-
pasHoMepHOcTL 060poTOB KOJebiaercd B mpefeax oT 3 10
15%, B saBmcuMocTH OT cHCTeMBbl peryAMpOBAHMA JAHHOTO
BOTPOJBUTATEJA.

Taxum o6pasom, reHeparop, NpPUKIIOYEHHHINE K BETpO-
ABUTATENI0, [OJ#eH of0ecreynBaTh ITOCTOAHCTBO HANpA-
skeHHAA pn Kogaebannax o6opoTos. OTOMY Yca0BHIO OTBe-
9AI0T FeHepaToOpH NOCTOAHHOTO TOKA, KOTOpHEe, KAk mpa-
BIJIO, ¥ YCTAHABIMBAIOTCA HA BOTPOAIEKTPOCTAHIMAX
MaJjof MOILHOCTH,

I'enepaTophl MepeMEHHOIO TOKA, CHHXPOHHBIG M ACHHXPOH-
HBIG, MOTYT OLITh IPMMEHOHH! 114 BETP0BJIEKTPOCTaHUNAX OO b-
moif MOmMHOCTY AJA paGoTh MapalienbHO ¢ JPYTAMR MOLHEL-
MH TeIIIOBRIMH WIH THAPABIMYECKHUMH BAeKTPOCTAHIAAMA
B 00my1o ceth.

J s paboThl ¢ BETPOABATATENAMU IPUMCHAITCA IYHTOBLIE
TeHEpATOPHl MOCTOAHHOTO TOKA.

Ot TeHepaTOpH MOTYT OBTh ¢ 4MCTO INYHTOBEIM BO3GYHK-
JeHNmeM, cXeMa KOTOpHX faHa Ha puc. 302, nau co cMeman-
HEIM BO30YMICHIEeM, Y KOTODRIX, KpOMe OCHOBHOIl LIYHTOBOILI
OOMOTKM, HMeeTcs JOMOJIHATOJbHAad cepHecHag OOMOTKA
BO3OYARICHUA,

HononautensHas oOMOTKA BRJIWYAETCA TAK, 4TO 66 Mar-
HOTHHH MOTOK CKIAABIBA€TCH ¢ OCHOBHHIM NMOTOKOM INYH-
TOoBOIf OOMOTKM, M MB IOJYYaeM cXeMy TIeHeparopa ¢
KoMOayHAHKM Bo30OympenueMm (puc. 303).

Hana mamomomusX BeTpoaaexrpoctannuif, or 100 no 1 000
BATT, IPUMEHAIOTCA TeHOPATOPH, YCTAMABIIBaCMbIE O0BITHO
Ha TpakTopax u apromobuaax. Tak kak oTM MAamMNHE pa-
foTaT ¢ mepeMeHHBIMM 060POTAMH, TO TeHepaTOpH K HUM
BRHIIIOJIHAIOTCA ¢ OONbIMAM MATHATHBIM HACHIEHHMEM, & TaK-
e MMEIOT peryJiAaTopel HanpAseHuA. baarogapd oToMy OHI
AOIYCKAT Kojebanng 060poTOB B 6ONBIIMX Mpenesax, 4ro
BIIOJIHG COOTBETCTBYOT TOH HEpPaBHOMEPHOCTH, ¢ KOTOpOit pa-
Goraror BeTpopsuratenn. HemocTaTKoM 3THX TIeHepaTOpoOB,
nspectHuX mox mapkamu BT, TAY u I'BO, asaserca Hus-
Kuif KOPPUIMEHT MOJNE3HOTO NEiicTBHA,
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Feneparoput 'BT yeranasausalored Ha rpaxropax (13
n XT3 1 umetor mommuocers or 60 po 85 BaTr, HampmKeHme
6 BOJBT, ABYXNOMIOCHYIO IIYHTOBYIO OOMOTKY BO30yaue-
HUA 1 paboTalT ¢ aBTOMATUYECKAM PETYJIATOPOM HAIID Ae-
BuA. Peryaarop mossoaset usMeHATh OOOPOTH MpHU peKUMe
¢ marpyaxott or 4 100 po 2 100 06 MuH., NpAYEM HANpAKEHUE
yAepsKNBaeTCH IOCTOAHHEIM.

P4
A Ipac,
2 [
o
3

Puc. 302. Cxeya wyntoBoro rete- Puc. 303. Cxema myuro-
pdTOpa NOCTO!HUIOCIO TOKA: BO10 "eﬂeP“T06Pa ¢ KOMNa-
1 — reneparop; 2 — METHH; 3 — HIyl- YHAINM - BOSDYRACIHEM:
TOoBaag 06MOTKA BO3uYHKIeHUA. 1 — renepartop; 2 — IMETHIL;
3 — uIyHTOBad 00MOTKA BO3-~
. . GyHeenns; 4 — OONOJIHN-
FeHep aTOpLI FB(D, Tpexme- TeJbLUHAH II0cHCcloparesbHand

00MOTRA  BO30VUCHILIL.
TOYHBIE, YCTAHABJIUBAITCA HA

JerkoseiX asromobuaax M-2,
3UC-101. Mommocrs ux —ot 60 mo 80 msarr, Hampake-
Hne — 6 BOJBT; JIBYXIOJIOCHBIE, ¢ LIYHTOBOLT 06MOTKOIT BO3-
Gy/EIeHNd.

[IpeuMyuwlecTBO TPEXMETOUHOTO IeHEPATOpa 3AKIIOYALTCHA
B TOM, uTO OH MO:KeT pa0oTarh HA 3apPAAKY QRKYMYJATOPOB
fe3 cmeHAJABIKX peryiATOPOB HANPAKCHAA, NpA H3Me-
HennaAx oGoporos ot 700 xo 4 500 o6/yun. Ilmocosoli koBery
mynToBoil 06MOTKI BO3UY:KAEHHIA NPIHCOCINHEN K 0CO0O0it
TperTbeil WE€TKe, CABUHYTOIl 1O OTHUWIENU K Heilirpanan
HAa HeroTOpulit yroa owroxao 60°. B atoMm ciywae menomb-
ayercs BIUAHNG pearunu oOMOTKM SKIPA HA pacnpeae-
JeHAe MATHATHOrO NOTOKA B IOJHOCAX reHepartopa. llorow,
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co3gaBaeMull OOMOTROIT AKOPA, BHIIOJHACT 3jech QYHKIIII,
aHAJOTNYHbE IIOTOKY MPOTHBOKOMIAYHIHOIT OOMOTHU, T. e.
pasvMarumqupaer moaioca. bBaarogaps sToMy, Aame NpH
oueHb GonpmIMX KOJEGaHUAX gucja 00OPOTOB, HAIPAKEHUS
Ha 3a’KUMAX TeHepaTopa MeHAeTcA B HEOOJBIIUX Npejesax.
Heo6xonumo 3aMeTnTh, 9TO OTpaHAYeHHEe HANpPAMEHUA Oy-
AeT MPOMCXOZHTbH TOJBKO B TOM CiIydae, ecqu TOHEPATOp
paGoraeT Ha AKKYyMyaATOpHYI0 6aTapelo, min HA MOLIHYIO
Harpysky. Ilpm HemoaHoll HArpy3ke Danm XOJOCTOIl pa-
Gore nanpsmeHue OGyneT MeHATHCA B OONBIWIAX Mpejenax,
TAK KAK B DTOM CJIiy4ae HeT pabouero Towa, a  ©aepo-

16
14 —
12
10 —— ’
3 g N ~
g, / SR
: 4 }lf Pr—
2 I/
V

0 400 800 1200 1600 2000 2400 2800 3200 06/uun.
Prec. 304. XapakTtepncrnxa reHeparopa I'Bd.

BAaTEJBIIO, HET M pearmun Aropd. Mawemenne cmin 3apan-
Horo rtowa npn woxeGamuax oboporos or 600 mo 3200
B MUHYTY @HOKasaHo Ha puc. 304,

Fenmeparop mapknm T'A 250/12 myurosoil, germpéxno-
mocublit, mommocTh 250 Bart, Hanpawenume 12 BoasT,
npepHasiaveH paxa  pafore Ha asrobycax. PaGoraer ¢
apToMaTUYeCKAM peryundaropoM Hanpfaaedus tina PPT.
JTOT peryaAaTop ofeccedmBacT IOCTOAHCTBO HANPAHAEHMHA
npu maMeHeHunm oboporos or 1300 mo 3000 of/mmm. ¢
garpysxoil., ['emepatop mo:ker GHITH HCHOIB30BAH AJfA pa-
0OTHl ¢ DBeTpOABHIaTeNeM, WMEUIUMM ANaMeTp BETpPOKO-
Teca 3 M.

Teneparop I'T 100024, mownocrso 1 000 sarT, Hamps-
srellneM 24 Bosbra, paGorTaer ¢ peryaATOPOM HAIDHKEHNA
tnna PPT, wotoperit o6ecieauBaeT mocTOAHCTBO HANIP SAKETHIS
npn roxebanuax ofoporos or 950 mo 3 000.

9TOT reHepaTop MO#eT OBITH MCIOIB30BAH HA BETPOABII-
raTesAx, UMEIIUX ANAMeTD BeTpoKodeca oT 3 o 3,5 M n
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OpeAHa3HAYeHHHX JaId paboThl B paioHAX ¢ BBICOKUME
CPOAHETOROBRIMI CKOPOCTAMH BeTpa, 8 TAKKE C BETPOJBH-
rareJAMU, HMEOLUIMH JAMaMeTpP BETPOKoJeca 5 M, mpen-
Ha3HAYeHHHMN JId padoTh B pafloHaX cO cpeaHerofOBHIMU
CKOPOCTAMI BeTpa HIzke D M COK.

Tenepatops MOCTOAHHOTO TOKA OGIETO HABHAYCHUA HMEIOT
MATHUTHYI0 CHCTEMY € HOpPMAJbHEIM HACHIUCHHEM, BCIE[-
¢TBOE Yer0 MX XAPAKTePHCTHRA HUMEET KPHUBYIO ¢ GOJBIIMM
YIioM HaKIOHA (OTHOCUTEIBLHO TOPH3OHTANM) U OTIMYACTCA
MaJBINM AMANA30HOM Kojebaung o6oporos. Takue reneparops
MOTYT pafoTaTh ¢ BETPOABATATENANMU, O0IAXAONIUMI MEHb-
[reit HepaBHOMEDPHOCTHIO XOna U ¢ 00ace BLICOROI MOIIo-
CTHIO.

Pexuv padorsl ¢ DOCTOAHHLIM CONPOTHBICHHEM B IeMH
BO30y®eHuA *, XapakTepHCTHKA IIYHTOBOIO IeHepaTopa
8 3aBACHMOCTH OT 06OPOTOB IIPH HOCTOAIHOM HAIpAKEHMLU
rpadidecku mpejacTaBIdeTcd B BUIe MPAMOIl JMHUN, HARIOL
KOTOPOII K TOPHM3OHTAJNLHOW OCH KOODAMHAT ONpPENeIAeTCH
BeJIMYBHOl Tora BO3OY/KAGHUA B LM WYHTOBOI 06MOTKI
TeHepaTopa.

Bpous compormsienue B WIYHT IeHEPATOpa, Mbl CXBMTAEM
XapaKTepUCTHKY BIpPABO I YMCHBUIIAeM KPYTH3HY €C Ha-
KJIOHA, KaK IOKAa3aHO Ha pHcyHke 305.

Kpusaa I pama nmpm MaKCHMAIBLHOM TOKE BO3OY/KNEHUSI.
Rpusasa Il — npn cpepHes ero smaueHud I kpusad [/]-—~
NpH MIHEMAJBHOM,

[pm paGoTe BeTPORAERTPIIUECKOrO ATPOIATA AEIATEN IO
[IOIYYATE HNOCTOAHCTBO HANpHAAeHIA, KOTOPOe AOCTHraeTCH
peryamposaHleM Harpysku TeHeparTopa.

Taroe perymuposaHuc HamGomee IIPOCTO OCYILECTBITH
NpHKTIOUEHHEN aKKyMyJadgTopuoit Oatapenm napacsenbHO
ruemmay reHeparopa (puc. 306). Poabs arwymyaaropHoii
faTaped B JAHHOM CJIY4aC COCTONT B TOM, UTOOH CIIAKUBATL
KrOJIEGAHUA MOMIHOCTH BETPOABHIATENA M HOAACPHRNBATE HOP~
MaJbHyI0 BeIMUYANY HanpdseHHA HA KIeMMaxX TPeHeparopa.
[Ipn cHmmeHnu oGOpoTOB BeTpoyBUraTeanda Oymer maxarhb
HalpAAeHNe HA KJIeMMAX TeHeparopa, H, OCIH aRKyMy-
aatopHas 6aTaped HAXOQUTCA B COCTOAHUHM HOPMAJBHOTO
3apAna, T ¢€ IanpgAcIlle OKA/ReTCA BLING, yeM y reHe-
paropa.

* Jlo MarepHaiasM serpocH.1opoil Jadoparopmu BIIMO, paspabo-
Tanne pK.-oaesTp. I B, Cepmpnomimy 11 T AL Ileuronesm.
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Baaropapa sromy ona mpumer ga ceds yacTh HATPY3KH 3u
cuét pasrpyskM Betpoasnrarend. Buecte ¢ oTHM yBeanwarcs
ero OGOpOTH, I HampAikeHUe I'eHepaTOpa BOCCTAHOBUTCH.

EREEEN I
T‘f) BT [ ldobwauc! tjeodiepeal Tiriisdan]min.
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1000 1000 1200 1300 1400 1300 1600 3700 1800 D

Puc. 305. XapaKkTepacTHKA WYHTOBOIO reHeparopa
¢ pasHuM BO30yskienne.

Ecau 060poTs BeTpopBUraTeas yOaayT HACTONBKO,9TO IClie-
paTop MomeT mepefiTil HA PEKUM MOTOpA, TO OH JOJIKEH aB-
TOMATHYECKN OTKIIOYaTheA. IIpH yBeanueHun e MOWHOCTH
u 000poTOB BeTpOABHUTATENs

Harpyixa
HANp AsReHWe TeHepaTopa OKa-
FRETCA  BHIIIE  HATIP AMKCHIA
R 106 AKKYMYIATOPHOIT Garapen,
__1(|(| BCJICICTBAE Yero OHA Nepefict
Ankyu. Ha pe:RnM 3apAma.
Harapes
— +
-8

=

Puc. 306. Iparmovesne Prc. 307. Perymarop Ha-
aKRyMyaaropnoii  Gara- HPSKEHAA Ha 3JIEKTPONI-
pPel K KiaeMMaM reHepa- HaMo.

Topa (Oydepou).
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Noggepmatne HOPMAIbHOI'O HANPFKEHHA MOKET OHITH
TaK/ke OCYMECTBJIGHO IHOCPEACTBOM aBTOMATUYECKOTO BRIIO-
YEHIIA W OTKJIOYeHUA 9acTy HATPY3KN B TAKT ¢ KoJebaHMeM
MOIIHOCTH BeTpoaBHMTaTend. Jlusa raxoit paGorm Gomee mop-
XOUT MIYHTOBOI MeHOPATOp ¢ NMPOTUBOKOMINAYHAHOI 06MOT-
1t0i1, DTOT reneparop odaanaeT 6ojee MATKOIl XapaKTepHCTH-
koit N=f(n) u orpaHmTuMBaeT MAKCHMAJIBbHHIl TOK 3apana
arkyMyaaroproit 6arapen. C ysenmueHueM 060poros IOA-
nIMeTcA HanpAAeHRe I'eHepaTopa n NpH NOCTOAHHOM CONpO-
THBIGHUNI BHEINNHO Henmm yBeIHYNBACTCA TOK HATPYAIKH 0

g —
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Re¢—
= =3
==} N
Rq RH ;7/‘ /( ><
[/, Y, L e

Kopnyc reneparopa
Puc. 308. Peryasarop Haupssxenmsi BP.

I0CIGAOBATE BHON IPOTHBOKOMIAYHIHON OOGMOTKIL ¥ Bejn-
qeHNe FKC TOKA B IIOCJIEJ0BATENIBHON KOMIAYHIHOH OOMOTEe
YCHIHT NPOTHBOJEIICTBYIOMmEee 68 BIUAHME OCHOBHOMY TOKY
BO3GyIeHUA N, CJEAOBATONBHO, OTPAHUYIUT CTONEHb BO3pa-
CTAHUA HAIpA/AKEHOA,

Peryasiropm Hanpsieaus. Jns paGoTsl ¢ reHepatopamu
BT nTAY npumenserca BmOpaunoHHuil peryasrop BP,
ROTOpHIl MOHTMpYeTcA Ha camom TeHeparope (puc. 307).
JleitcTBUe peryasTopa sarmouaercd B caenyouem. [Ipu ma-
NpAAKEHAN FeHepaTopa HUe HOPMAJIBHOTO IPyHUHA MPUTA-
ruBaet AKOpEK 2 k kouTakty I (puc. 308); mpm sroM gobasou-
HOo compoTnBileHne OGMOTKHM BO3CYiKIeHHA TreHeparopa
yseanguBaercA. Kar TOABKO HaNpAieHWe MNONHUMETCH
BRAIIG HOPMAJIBHOTO, DJIGKTPOMATHAT 3, IPeO0NeB CILY IpY-
#HUHbL, IPATATUBAET AKOPEK ¢ B CBOI CTOPOHY; IPH BTOM
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compornBreHEne R, OKameTcA pacmyHTHpOBAHHHM, TOK BO3-
Oy#1eHNsA YMOHBIIAGTCA ¢ Hamps:eHue TeHepaTopa Hau-
HOT mapath m T. A. B peayabrare Aropér Gyger Aenats
KONeGaHNA, 4ACTOTA HOTOPHIX MO#OT noxoaaTh 1o 30 me-
puonos B CeKYyHAY, BCJIEACTBUAG 4Yero kosnebannsa Hanpsame-
HAA OyAyT HAaCTONBKO Maak M 4aCThl, 94TO IIPAKTUYECKH
e6ro MOMKHO C9MTATh NOCTOAIIHAIM,

______ S N

-t

IM

-
L

Kopnyc renepatopa

LI, LSS 5 S 4

Prc. 309. J:rexTpmueckas cxema pere-peryiasaropa PP:

1— reHcparop aBToOycCHbll; 2 — pene o6paTHOI0 TOKA; 3 — pPEryJATop
HalD/HeHNA,; 4 — aKKyMyJadTopHan (arapeda; § — oOMOTKAE BO30yHige-

HUA redeparopa; 6 — AROPb pejie 00paTHOrO0 TOKA; 7 — KOHTAKTHL; 8§ —
NpyxIHA; 9 — TOKOBA 00MOTKA; 10 — wyHropasg obuorxa; Il — cep~
nedunr; 12 — AKopb PEryaATOpa Halpa:kedud, I3 — TowoBaA OOMOT-

Ka; /4 — BLIPABHIIBAIOIIAA OOMOTKA; 5 — YCKOpPAKIIAA 00MOTKA; 16 —
OCHOBHAA 00MOTHA.

Pene-perymarop PP (pue. 309), rarske smGpanmonuoro
THIA, KpoMe cOOCTBEHHOTO peryasTopa 3, nMeet peae 2 oGpar-
Horo Tora tuna B, caymsamee pas samuTel aKKyMyJAATOp-
Hoit GaTapeu or paspaAaa Ha regeparop.Peie-peryasarop npej-
Ha3HaueH Jda paborsl ¢ renrecpatopoM ['A 250,12, Bunoaxnder-
¢ OH B BHjJC CAMOCTOATENBHOTO Upubopa U MOHTHPYETCH
OTAEeNBHO OT reHeparopa.

§ 63. BETPO3APSAAHLIE ATPETATDHI

BerposapaanniMu  arperaramn  11ashBalOT MAJOMOINHLIE
BeTPODJIEKTPUTICCHAS YCTAHOBRH, NMpeiHa3HAdYeHITble I 3a-
DAAKU ARKYMYaIATOPHEIX 6aTapeii, [{ns BoTpO3apANHLIX arpe-
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raTOB OPHUMEHAIOTCA OBICTPOXONHBIE BETPOXBHTATENNM MANOH
MOLIHOCTH ¢ JHaMeTpoM Berporodec ot 1,5 no 3,5 M, a reHe-

I3

1160

Pac. 310. Berpoanextpruecknit arperar BUCXOM JI-3,5.

paTopn — aBTOMOOHIBHOTO
THMa, ONNCAHHLE BHIIE,
3apaAnKa aKKYMYJIATOPHOI
Garapen aBagerca Hanbo-
Jee ynoOHOI HArpysko#
mius serpoasnrarens. Pac-
CMOTPUM HECKOJbKO HpH-
MepOB BeTPO3JOKTPHIECKUX
arperaTos.
BerposaerTpnueckuii ar-
perar BHCXOM [1-3,6. 9tor
arperar (puc. 310 n 311)
nMeeT OBICTPOXOAHBINA BET-
POABHTATEAb C ABYXJIOMACT-
HbIM BeTpoKoJeccoM. Pery-
AupyeTcs BeTPOABHTATENb
BBIBOJIOM BETPOKOJECA N3-
mox Berpa. [Jxa aToro Be-
TPOKOJIeCO HECKONbKO cMe-
HIeHO0 OTHOCATEJIBHO Bep-
TukaapHolt ocn. 'emeparop
tuma I'A 250,12 momnoceTbio
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250 BaTT 1 HanpsisreHAeM 12 BOJI BT 3aKPENIEH Ha TOJOBKE BET-
ponsurarend. s paiioHoB ¢ GONBIIAMH €pegHETOX0BHIMU
CKOPOCTAMNA BETpA, Bhie D M/CEK., arperaT oGopyayeTcs re-
mepatopou tnma I'T 1000,24 momimoersio B 1 kBT, HaIpAHe-
mieM 24 BOABTA. DJIEKTPAYECHKAN YACTh aIrperaTa mpe;jycMar-
pHBaeT Ncmoab3oBaHUe ero, KAK 3apARHON YCTAHOBKH IIA
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1
Macca B /pBHrart. t

ISi

'-IHHHH ll.l'-i 17 CeTb HAMpydKw
arperara
H"{ Hl‘il‘ll“ |" I-‘lj Prc. 311. deKkTpuueckas cxemMa BeTpo-
L

aJleKTpHYeckoro arperara BUCXOM
-3,5:
1 -—— reHeparTop; 2 — pene-peryIATop; 3 — BOIBLTMETD; § — AMIIEDMETD B menu
AKKYMY IAPOPHOR Garaped; 5§ — KIEMMH IOTKIIOYEHIA AKKYMYJAATOPHOM Gara~
ped; 6 -— HHOMKA CTAPTEPHOLO NYCKA BETPOIBAraTeNd; 7 — BHIKAIOYATENh CeTH
HArpy3Kd arperara; § -— OPEeIOXPAHUTENIb AaKKYMYNATOpHON Gartaped; 9 — npe-
OOXDAHUTIEe'Ib CEry HarpyaKM arperara; [0 -— NPeIOXPAHUTETb B LWITENCeNs H3
Po3eTKE WATA; [l — WIreNceIbHAA PO3ETKA BHKITOYEHHA [EPEHOCHOH JaMmulj
12 — BOJIBTMETPOBHIA MNEPOKI0FaTENb; I3 — BHKIIOYITETL JaMOB NPUGOpPOB;
14 ~— BHIKII093Teb AKKYMYJIATOPHON Garapeu; I5 -— JaMma NOICBETA NpUGONOB
wyra; 16 —— NpegOoXpadure/]Ib Nedx regeparopa; I7 — aKKyMydAropuan 6araped.




MATOMOMHBIX PAagMOCTAHIUE. YCTAaHOBKA MPEAHA3HAYALTCH
JUIA 3apsAgKH ABYX TPYNN aKKyMyJaaTopHhIX Garapeit Ha
12 soarbr m Ha 160 Boxmbr. Hasnan GaTapesa cocronT ma aByX
roMmerToB. Horaa ofue muTaer annaparypy cTaHUMHA, IPY-
roii sapsimaercd. Ilogkmovenne Juad 3apagkn axxynynmop
uoit Garapen 160 poasr kK
UCTOYHMKY TOKa 12 Bonmv
OCYLIECTBIACTC 51 TyTEM pas-
Ousku eé Ha 13 rpynn. llpu /|
3apsiAKe TPYMNIEl coejHA- "
I0TCA Tapajieldbno, a mpm
paGore Ha HArpysky OHO
nepeKIIOYanTCd B O0LIYIO
uenb MOCIeJ0BATENBHO.
Yt06H1 06ecneunTh gocTa-
TOYHOe HampsmeHHe Mmpu
sapage Garapeif, reHeparo-
Py Bamaércd HampsreHue
n0 18 Boabr, KOTOpOE TpPH
Havaje 3apAja TacuTcd B
peocTaTax, UMeOWHAXCH Y
Ra/MAOCH TIPYyONBl AKKYyMy-
JATOPHBIX Oarapeil.
Berposapannsiid arperar
BHCXOM TI'[{ 1,5. Berpo-
gapanHbii arperar PJ-1,5
Ha 100 Barr unmeer gByXiI0-
TacTHOE BETPOKOJECO RUa-
metpoy B 1,5 M. B nponecce
peryjiupoBaHHA MaXu JO-
macTi MOBOPAYMBAIOTCH BO
BTYJIKE IIOA jpelicTBuem 1eH-
TpOOEe#HEIX TPy 308, CMOHTA-
pOBAHHHIX HA WTaHre, 3a- Puc. 312. Berposapaiueul arperar
KpenIEHHOl Ha Maxe HOX BIICXOM P[-1,5
yraoym 90° k xopne npodnias
HU/KHETO cedeHNs JOHAcTH. OTa CHUCTEMa pPeryampoBaHUA
npennomeHaB C. NlavannHbIM. DJIEKTPUYECKAA 4acTh arpe-
rara paspaborana nu:x. M. B. B.pmunnamM. Berpoxoaeco
HAca:ReHO Hem >CpejcTBEHHO Ha Ocb TeHeparopa Tuma ['AY
momaocTrio 100 BaTT, HampaskeHueM 6 Boabr. OGmumt Bup
arperarta mokas3aH Ha puc. 312; Ha puc. 313 paHa aiaeKTpU-
TecKaA cXeMa.

iy
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Berposapanspii arperatr BUCXOM YI-1,5, rtawoii e
momHocTn (pue. 314), paspadorar B. B. Vrwuuum-Eropo-
BaiM. OrimunTesabHOI 0CO0EHHOCTHIO 9TOTVU BETPOABHTATEN:T
ABJIAETCSA BEC bM3 TOYHOE Ppery NHpoBaHUue 0G0POTOB BETP OKOJIE-
¢a, HaCaReHHOr0 HEHOCPEICTBEHH O HAa OChTeHepaTop a. ITOT
arperaT paccunTaH {JIA paboThl ¢ TeHepaTOpPOM NepeMeHHOro

='l()A
A)20~0-204
I OcBerTiTeabHan
na’pyska
..
>

Puc. 313. OJuCKTpAuecKasg CxeMa DeTpPO3apsAHOrO arperara
BUCXOM PJZ-1,5:

1 — reneparop 100 BT, 6-—8 B; 2 — pexe o0pPATHOTO TOKA; § — AKKYMY-

JATopHasa barapesa 6 B, 144a-4; 4 — KHOOKA OPUHYKIEHHOrO IYCKAa BET-

POXBHUTATEIA; § — UMIYHTOBAA OOMOTKA reHeparopa; 6 — mocJeloBaTeNb=
HaA o0MOTKA peje; 7 — myHToBaA 00MOTHA pelne.

TOKA B TedeHMe 70 M0JyTOpa Jet, 6e3 o0cy KA BAOLIETO nep-
coHaJa,

lIpavenserca pjs aBTOMATHYECKHX METEOPOJOTHYECKUX
CTQHIHIT,

§ 64. BETPOIIERETPOCTAHIMHI MAJIBIX MOIXHOCTEH

Berpur molepesuit Mopeil I OKEaHOB OTIMYAKTEA GOMb-
HIIMH CKOPOCTAMEA ¥ NPeAiCTaBIA0T MOMMHHII HCTOYHNEK DHep-
rum.

Hase mepsag BCTPORJEKTPOCTAHLUA B HPUMOPCKOM paii-
oe CCCP ¢ serpogsuraremem (B3N [1-8, wmecmorpa ma
OTCYTCTBHE 3BTOMATUYECKOrO DJIEKTPOOOOPYAOBAHMA, FABAIA
BIERTPOTOK © MalxnlM KonelammeM Hanpsmenud, Ha 8 760
4yacoB B TORNY 9Ta BeTpPOdJeKTpOcraHuus padorana G 200
49acoB ¢ MOJHOH MOmHOETHIO. [IOHATHO, TAKOE YMCAO 4ACOB
rofoBOH OTA&YM MOIHOH HATPY3KI BO3MORHO JHIIE B JTON
paiioHe, ¢ BHCOKAME CKOPOCTHAMH Berpa. UTO iie KacaeTcH
ManblX KoJe0aHN{l HampAskeHUH OIEKTPOTOKA, TO 9TO AQ-
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Pmc. 314. Berpojiertpmuecknit arperar BHCXOM V[1-1,5.

cTIGKEeHNe 00f33HO HCHJIIYATENLHO ClICTEMC peryimposa-
Hug I'. X. Ca6nuuma nm H. B. Kpacosckoro, npumense-
MOT0 y BeTpoaBHTarescii sroro tmma (cm. raasy 1X, § 35,
puc. 129).

Biaaropapst BLICOKMM CKODOCTAM BeTpa, MHOTHE BETpO-
BAEKTPOCTAHIIY paboTaloT 0 HECKONBKY MecAues 6e3 pe-
sepBa. B Kawkoii Mepe sarpysiaJjcs pesepB B TCUeHHE I'0ja
HA OfHONl U3 CTAHUMI BUJHO N3 JKCIIOATANHOHHBIX Tpa-
Pukos (pme.315, a n 6) BOC JI-12 — muxunit rpadur n
BUMO JI-5 — Bepxumit, I'ie BHpaloTka pesepBa MOKazaHa
YEpHBEIM, a BLIpabOTKA BETPOBAIATEIs — KOCBIMA LITPAXA M.

493



Burpaborka

T

:\\\

N
AN

,
B:‘.\_\ RN \ B

3
5

2
AN
B
=N
4

s i

<[ Ma#A MiouslihoaslAar. [Ceut|OkT.jHon6| Lek.

0 BupaGorka

B3c

I pesepsa

54

0 «» . ﬁéﬁg/ 7

fAuo. ¢eB|)IMapr Anp.lMaﬁ Hiobudon Asr. [CenrjOxr. [Hoa 6] Rex.

LLLAHHIMNMDINMY

\

Pac. 315. 9xennoatannonnwil rpagur Betpo-
8]1eKTpoCTAalIlHA;

a — BeTpOdIekTPocTalIA BIIMD [1-5; 6 — perpos.iexTpocran-
g 1-12,

CTpouTe ThCTBO BETPOITEKTPOCTAHUIIT B paiioHaX, yRATER-
HEIX OT TeIITOBBIX 3HepreindeckUX PEecypcoB, M03BO.AET
3HAYUTENBHO COKPATUThL BRO3 TYMA TOPIOYCTO, CONMpPAMEHHBLI
ofniuo ¢ Goapummyn TpyAHocTAME [39].
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§ 65. HAPAJIVIEJBHASL PABOTA BETPOQJIERTPOCTAHLHA
B OBIIYIO CEThH ¢ KPYIOHBIMH TEINJIOBBIMH CTAHOHAMH
H T'dIP03,1EKTPOCTAHIIAAMHA

BerpoanerTpocTannun n3onnpoBanHOro THIIA AMEIOT BECh-
Ma cyllecTBeHHEI it HEROCTATOR, ROTOPHI 3AKII0YaE€TCA B TOM,
aro aaa obecnedeHud pasHOMepHOlt n0Aa4n dHEPTHN HEOOXO-
AWMO YCTAHABJIMBATHL AKKYMYJIATOPH A pe3epBHEHI TenaoBol
ABArartendb. Beieacrene TOr0 MOmMEIE BETPOYCTAHOBKH NO-
CTOSHHOTO TOKA TPYAHO OCYIIECTBUME, & CTOMMOCTHL IIOJY-
43eMOIl SHepruM OYeHb BEICOKA. BeTpOoycTaHOBKHM m30JHpO-
BAaHHOT'O Tmna neixecoo0pasHo CTPOMTH TaM, Te CHUIIKOM
JZopora dHeprus gpyTnx ucTOYHNKOB. OQHAKO 9TH BeTPOycCTa-
HOBKN OKa3pBAKTCA BbiTOJHBIMH B TOM CJy4ae, eCJIa OHI pa-
60TalOT ¢ MeXaHMYECKNM OPUBOAOM, & DJICKTPOSHEPTHA BEI-
pabaTeiBaeTca aid noacOo0HHIX nedeil, Kak-TO: OcBelieHne
06CaY/RUBAIIINX NOMelleHNIt, 3apA KA U T. I.; B 9TOM cJAyIae
He HY#HBl aKKYMyJATOpH GOJBILON EMKOCTH,

BerpoycranoBka, ofcayskiBaiomas dJIeKTpOOCBelleHNne K
MOTOPHYI0 HAarpya3ky, 6yaer mMeTh NOTepH KaK B MeXaHH-
YeCKHX, TAK N 9JIEKTPUYeCKNX MalIMHAX, T. €, Oyler menee
BBIT'OIHA.

Ilonesnaa MoOmHOCTH BeTpOyCcTaHOBKH, paboramimeil Ha
MeXaHH4eCKNII IpPMBOX, MMeeT BhIpadeHne:

Nn:Ne T}M-

Ecan me BeTpoycTanoBka GymeT BEHPAGaTHBATEH BIEKTPO-
OHeprui0 [JIA CHJIOBO HArpy3KH, TO eé IoJe3Hag pabora
fyger paBHa

Ny =Ny 137 10,
rae: N, — 1ONe3HaA MOUIHOCTS;
N, — MOmMHOCTHL BETPOZBUTATEINA;
rn = or 0,6 no 0,8 — mexaHnvecknit kKO3YUIUEHT MO~
Je3HOTO JeficTBUA mepefRadd OT BETPOKOJeca K
paboueil mamnne;
1. = ot 0,7 po 0,8 — woddunuUeHT noJesHOro peijcT-
BUA TeHepaTopa;
7.9 = 0T 0.7 1o 0,8 — xo3fAuMEHT MOJE3HOr0 JeiicTBAA
BJICKTPOABHIATEA.

Baas Bepxmne npene:ns kosdUnneHTOB MOJM3HOTO JEHCTBAA
MAlIuH, MOXYyYImM:

N,=N,0,8
N,=N,0.8.0,8.0,8=N, - 0,512.
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Takum o6pasoM, BO BTOPOM ciydae HANIa BeTPOYCTAHOBKA
nasaxa Gu B0,8:0,512=1,56 pasa MeHrIe 1mone3HON Moui-
HOCTH,

Hnaa onexTpuduKanny cONAAIACTHYECKOTO CEIBCKOIO XO-
3salicTBa Ypes3BhlYaHLIlI HHTCDeC NpejicTaBIAIOT BETPOIIEHT-
pocrannum 0oapwoit MomHOCTH, paboralompe Ha o6mylo
9/I6KTPNYECKYIO CeThIapaJljed bHO ¢ TENIOBEIMA M TUAPABAN-
decKHAMA craHNHUAMA. O01aA coOTh KPYMHBIX SJIEKTPOCTAHMIIL
B BTOM CJy4Yae NPeACTABAT OTPOMHHII aKKYMYJIHATOp, NOrI0-
mapuif H30EITOYHYI0 3IEKTPOSHepIMI0 M IOKpHBAIOWMII
HATPY3KY BETPOINEKTPOCTAHNHII B AHM OeaBeTpmsa. B orom
caydae OyAeT MCKIKYEHA HeOOXOAMMOCTh YCTAHOBKH aKKY-
MYJATOPOB ¢ HABKNM KO(MIMeHTOM IOJe3HOIO pnelicTBHs,
4eM CHJIBHO yAOPOAaeTCA DHEPTHA BETPOIIEKTPOCTAHIMIf.

Ilpu paGote BeTpoORIEKTPOCTAHNUN MAPAJJICABHO B CETh,
IpUXOANTCSH pelllaTh BONPOCH, CBA3aHHEIE ¢ YCTOHYIMBOIL pa-
00TOHl cTAaHUNY, WCKIIOYAKlel neperpy3Ky BeTpOnBHTATeNA
A TeHepaTopa M KAaYaHUA B CHCTEMe [IPM HAJEKHOCTH B DHC-
mroarannn., Beé aro TpeGyer co3paHMA MeXaHMYeCcKHX o
3JEKTPHIECKUX YCTPOICTB JJIA ABTOMATAYECKOTO peryanpo-
BaHHA BETPOSIEKTPOCTAHINU.

-T'eHepaTopsl AXA napaXiexrsHcii padoTHl B oOIIYI0 COTE.
[Ana napanneasHoit paboTH BeTPO2AeKTPOCTAMIUI TepeMeH-
HOFO TOKAZ BO3MOKHO MpVMeHeHNe KAK CHHXPONHHIX, TaK M
aCUHXPOHHHX TeHepaToOpOB,

[lepsrle nMeT cTPOro OMpPeAedEHHOEC MOCTOAIIHOE UHCJO
060poTOB, 3aBUCHINEe OT YACTOTH CETMH.

AcnHXpONHEE e TeHepaTOphl MOTYT MpHW IHOCTOSHHOIL
q4¢TOTe COTH JOMYCcKATh HeKOTOpoe He(Ooabluce KoJebaHue
000pOTOB.

AcuHEXpOHHBlE TeHepaTOPH 06137810T PAXOM IPEHMYIUCCTB
110 CPpABHCHUI0 ¢ CHHXPOHHBIMH, & NMEHHO: OHHM J€IeBL U
OpOocTHl B KOHCTPYKIMM, He TpebyloT n00aBOUHOTO BO30Y-
AUTeNA 0 YCTOWYMBL MpPH Teperpysxax. H HepocTatkaM oTHX
reHepaTopoB MOKHO OTHECTH TO, 9TO OHN 3arpyaiT ceTh
pearTaBHEIMH Toxkamm. Koammmenr momesroro pefictens
X CMJIBHO MajaeT ¢ yMeHEbIleHUeM Harpyski.

CuHXpOHHBIe TeHEPATOPH AN BKIIOYCHHUA B CETh nepeMen-
Horo Toxa TpebyioT momHoll npeABapUTENbHOI CRHXPOHHJIA-
Ul TeHepaTopa ¢ ceThlo. JTO MO:KeT OHTh OCYIMEeCTBIeHO
3BTOMATHYECKHM CHEXPOHU3ATOpOM, [IOCTOMHCTBO 9TUX TeHe-
paTopoB 3akjaWuaeTcs B TOM, 9TO OHH paboOTalOT B ceTh, HE
yxXymamasa e€ peuma, n 00J3JAI0T BHICOKAM KO3QHLHUEHTOM
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MomHOCTH cOs ©. Harpysxa Mmaazo BanfcT Ha Beanunyy
KOD(UUEeHTa [0Je3HOTO JelicTBNA. JTOT IeHEPATOp MeHee
ynoGeH puasa padoThl a BETPODIERTPOCTAHIUAX ITO Ciegyio-
HIIM TpHYMHAM: CJI0KHA CHHXPOHM3alld, TeHeparop Tpe-
OyeT OTAeNBHOTO BO3OYAUTENA; UMEETCH ONACHOCTE Meperpy-
30K, NpPOTHB KOTOPHIX DICKTpHYECKAasa 3alUTa 3aTPYNHU-
TedbHA.

PaGoTa BeTPOABHTAT eI ¢ acHHXPOHHLIM I'eHepaTopoM. [as
YAOBIETBOPUTENBHOE pafoTEl BETPOCHMIIOBOI'0 arperara tpe-
6yercs mONHOe cOIIacOBAaHIle XapaKTepPHCTAR BeTPOJBHIaTe-
JIS1 ¢ XapaKTepHeTUKOIl reHepaTopa. MomHOCTh, OTRABaCMAA
ACHHXPOHHEIM FeHEpaToOpoOM B CeTh Ha 000pOTAX HUMe CHH-
xpoHHbIX, paBHa 0. llpn yBeamyenuu oGOpOTOB BHIeE CHH-
XPOHHBIX MOL[HOCTE OBICTPO pacTéT H, MPHU CKOJIbKEHRU IO
5%,, mocTuraer ¢BoCro mMakcumyma. Ilpnm em@ Goasmem yse-
auggelun of6OpOTOB MOMIHOCTB, OTHaBaeMasg TICHEPaTOpOM B
ceTh, IOHMKAETCA.

Taxum obpazom padouuii pestM aCIIHXPOHHOTO reHEpaTOpa
NIPOTEKAET MEKAY Hanbombmeld MOMIIOCTHIO, M3MEHsAWMelica
[POMOPTIMOHANBHO CKOJNB/REHUIO, I HYJIEeBOli, COOTBETCTBYIO-
meit cMHXpORHOMY umcxy oboportos. Ilpu 5TOM BeTpogBHTIa-
TeAb ¥ ACHHIPOHHBHI IeHepaTOp ROJGKHBI OBITH pacCYHTAHLI
Ha BO3MOMRHYI meperpysky go 609%.

Pabounit mponiece BETPOYIEKTPOCTAHLHI ¢ 3CHHXPOHHBIM
TeHEpATOPOM MPOTEKAET B CJIENYIONMEM II0pAIKE. Iymennsii
B paboTy BeTPOABUTATENb IPU ONPeAEJIEHHOIl CKOpOCTH BeTpa
Habnpaer 00OpOTH, U KAK TOJIBKO OHU JOCTUTHYT CHHXPOH-
HOTO 4McJIa, aBTOMAT, CBA3AIHEIA ¢ eHTPOOEKHEIM peryis-
TOpPOM, NPHKIIYAaeT 4Gepe3 MACHHHBII BHKIKNYATEdb CETh
BIEKTPOCTAHIAA K 00ueil ceTH, mocie 4er0 BeTPOIIEKTpPO-
CTAHIUA OTAAET TOK B 00IIYI0 CeTh A0 YMEHBIIEHN CKOPOCTH
BeTpa HIsKe ompefejaéHHOIT Beananue. Pexe o6paTHOro Toka
NCKII0YAeT OpH 3TOM paboTy reHepaTopa B KAYecTBe dIeKTPo-
ABUTATENA.

Pagora BerpopBHEraTenfd ¢ CHHXpPOHHBIM resepatopom. Pa-
$oTa BeTpOABHTATEds ¢ CHHXDOHHEIM I'eHepaTropoM TpebyeT
CTpPOTO NOCTOAHHLEIX 00OPOTOB.

Ileperpy3ka CHHXPOHHOIO TeHeparopa [ONYyCKAaeTCA B
3HQUMTEJ bHO MeHbIlleil cTefeHir, ueM y aciHXpoHHoro. Benea-
cTBME BTOTO Tpebyeres Hagemuoe peryupoBaHIile BeTP OdIEKT~
pocrasmuy a0 IYTEM PEryJAMpOBAHUS BeTPOABUTATENA,
aubo peryjiupoBaHHA OT OJeKTPOceTH craHiuu. Bes sroro
OpI 1eperpy3rax BO3MOKIIO BEITAfellle TeHEpPaTopa m3
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cunxpounsma. Taknm o6pasom, aBTOMATN3anMA BETPOIICKT-
pocraHuMil ¢ CHHXPOHHEIM T'eHepaTOpoM 6oJsee cJomHA.

Ilpn paGore BerposmerTpocTaHIMiT ¢ PeryINpOBAHUEM 3a
CYET BETPOABUIATe A, KAK ¢ ACHHXPOHHBIM, TaK II ¢ CHHXPON-
HE[NM TeHepaTopamu, HeodX0aAnMO OTPeryIKpoBaTh BETPOBIL-
raTeab ¢ TAKMM PacyéTOM, YTOOL €0 0GOpPOTh OrpaHMYUBa-
Auch He HIGKe CHHXPOHHLIX., Ecan BeTpogBHIaTciab OTpery-
JMpOBaH TaK, YTO ero 06GOPOTH OIPaHMYUBAITCH, HE FOCTAT-
HYB CHHXPOHHBIX, TO HU CWHXDOHHEIT, HI acUHXPOHHBII re-
HepaTopel He OYAYT OTHAaBaTh BHepIUI0 B ceThb HpN 060
BeTpe, TAK KAK U3JIMIIHIOK YHeprulo OyjcT HOramarh pery-
JMpoBaHNe BeTpPOKoJeca.

Harpysxa cHHXpOHHOTO TeHepaTopa MOKET GBITH TOJABRO
0pn CHAHXPOHHOIU CKOPOCTH H ONpEeJeiseTcd CHBUIOM
das.

BuecTe ¢ aTHM Ipu peryaupoBaHnY 33 CYET BETP O BUTATENIA
HeoOXOAMMO NIPeIOXpaHUThL ero, a TaKMke TIeHepaTtop oOT
neperpyskn. Tak Kax MOIHOCTEH TeHepaTopa pacTéT moYrTH
O BepTMKAJI bHOII KpNBOIf, TO, ¢ yBeJMdeHNeM CKOPOCTH BeTpa,
BeTpOABUraresb, peryanpympoimuiica nopy pAeiicrsueM ICHT-
pobesxHOro rpysa, cOXpaHda 0G6OpoTe, OymeT pa3sBmMBaTh
MONIHOCTH IPONOPIMOHANEBHO OoYTH Ky0y CKOPOCTH Berpa,
BBI3BIBAA Ieperpysky arperara. Iloaromy rpebyercs gomou-
HOTeJbHOE YCTPOHCTBO, IpegoxpaHsiNee arperar ot mepe-
IPY30K IpHM BHICOKMX CKOPOCTHAX BETpa.

Pafora BeTpOdIEKTPOCTAHNHI ¢ CHHXPOHHHM TeHEpaTo-
POM OCYIIECTBIHETCA 10 CXeMe, aHAJIOTHIHOM ¢ aCHHXP OHHEIM
remeparopoM. Pasnauna 3akaogaercs JMIUb B TOM, 9TO BETpO-
QJIEKTPOCTAHIAA ¢ CUHXPOHHBIM FeHEePaTOPOM JOJIKHA MMETh
CHHXPOHUBUDPYIOIMI aBTOMAT, KOTOPHIM JAeiicTByeT Ha Mac-
JAHLIL BEAK4YATeNh CeTH JMIb [OCJIe TOro, Kak OYZyT mo-
CTUTHYTHl OmNpejejéHHLle 00OpOTH TeHeparopa I cOBMA-
nenue Qas.

Hpome Toro, ¢ yedpl0 yIydmIeHHs pesKAMA CETA JOJMAIHO
OBITH BBEJICHO ABTOMATHYECKOe pEryJNPOBAaHHmE BO3GYHi-
aeHms, cBAsaHHoe ¢ QasomeTpom. 3ammTa OT INEPErpy30K
MOzKeT OBITh OCYIIECTBIEHa nu00 MYTEM COOTBETCTBYIOILETO
perynupoBaHns BeTPOABUrATexNsI, MO0 JOMOIHITEN BHBIM
MexaHm4YeckKMM npmcnocobiaeHnem (ImapaBaudeckas Mmy(QrTa
CKOJI bRCHEA).

JJNeKTpMYEeCHAs 3amuTa OT IeperPy30K [esacTcs Iepe-
KJIOYeHHeM CHHXpPOHHOTO TeHeparopa Ha acHHXPOHILI,
ROMNYyCKAOU{UI CKOAbKeNnNe TPH yBeAMYCHNH O5OpOTOB.
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§ 66. SECIIEPAMEHTAJIBHAS HPOBEPKA PABOTHI B3C
IAPAJVIEJIBHO B CETH [53]

OKCnepUMeHTAIbHEE HCCAGTOBAHAA IApaiIedbHOR pabo-
i BOC Ownum BHepBele mMpOM3BEACHLI MOJ PYKOBOZCTBOM
I'. X. Cabnanna B serpocmiaoBoii maboparopun LLAI'M. Betpo-
DIICKTpPIYECKUil arperar, ¢ mMOMOIIbH KOTOPOTO IPOBORWIUCEH
9TU HCCAeJOBAHMUS, COCTOSI U3 GBICTPOXOAIIOTO BeTpOjBUTA-
TeJsT U MHAYKIMOHHON MAalmHE, paloTalolleii B KadeCTBe
reHEPaTOpa HA ACHHXPOHHOM M CHMHXPOHHOM PeKNnMe ¢ yCTa-
HOBJCHHOI MOIIHOCTHIO D KBT 1pu 220 BoxBT B cerTn.

Cxema KOMMYyTalAN SKCIEPHMEHTANIBHOI yCTaHOBKM, pas-
padorannas M. B. BepmunnaniyM, npusegeHa Ha puc. 316.
dra cxema mO3BOIAeT PaAdOTATh KAK HA ACUHXPOHHOM, TaK
N Ha CHHXpOHHOM pemnve. OfHAKO OHA HEMOCTATOYHA AJI
MOI[HOI BeTp 0dJIeKTPUYeCKOil CTAHI[NNA, TAK KAK B Hell OTCYT-
CTBYeT PSR BIEMEHTOB aBTOMATM3AINK M 3AIIUTH.

Pabora npubopos, cormacHo gaHHoit cxeMme, OCYIIeCTBIALT-
¢ B cleyIOIleM IHOpsIAKe.

a) ACHHXpOHHLIH perKnM.

Ilepex myckom BeTpojBUTaTeNs ¢ MHAYKINOHHLIM TeHepa-
TOPOM pYOMIBHUKM, cOITAacHO cXeMe puc. 316, uenm poropa
bed m pyOMABHMK @ UENHM CTATOPa JMOMMKHH OBITH BRJIO-
9eHH.

Kar 1071BKO BeTpomBHIraTelkh COOOINAT POTOPY CUHXPOH-
HYI0 CKOpPOCTB, YTO OTMEYAeTCHA TaxXOoMeTpoM 3 u 4, 3aMhl-
KAaT Oenb KHOMKOH 6 aBTOMATHIECKOTO BEIRIIOYATENS 2.
Apromar nogrIogaet reHeparop K ceTH U, B cJIydae HapacTa-
HOst 000pOTOB POTOpa, TeHepaTop BOCHPMHUMAeT Harpy3Ky
ceTH COOTBETCTBEHHO 3a/1aBA€MOMY CHOMIB/KEHNIO.

[Ipu cHUKEHNN CROPOCTH BeTPA, a CJICHOBATEIBHO, W MOIIL-
HOCTH, OTAaBaeMO#l TeHeparopoM, HUzme PACUETHOI,0H aBToO-
MaTH4YeCKH OTHKII0YACTCH pese oOpaTrHOTO TOKA.

CxeMoil mpemycMOTpeHO pYYHOe BHIKNYeHUe TIeHeparopa
RHOMKOIT 6, JeficTByloleil Ha COMEHOWI AaBTOMATHYECKOTO
BHIKJOYaTeAd 2, 3alura TeHepaTopa OT meperpyskd 3a He-
IMeHHeM MARCAVAJIBHO 3aBHCHMOTO pelle, OCYUIeCTEICHA
II3BKAMA NPEJOXPaHATEIAMH.

[Ipu pabore BeTpOdIEKTPOCTAHIMA ¢ OFpaHWYCHUEM MOILI-
HOCTH TeHEPaTopa aBTOMATHYECKAM PeTyIATOPOM CKOIbike-
HUst 9 moCIefoBaTeIbHOCTh paboTnl mpuGopos B MOAKTIOUE-
Hpm TeHepaTopa COXpaHseTCd TaKas ke, Karafg Ouaa IpH
ciIydae 3aKOpOYEHHOro poropa. PasHumma amms B TOM, 4TO
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PyOounbHNK d, 3aKOpAYMBAIOIAA POTOp, B BTOM CAYYae AOT-
#eH OHTHb BHKJIIOYEH.

0) CuHXpOHHHII peKnM.

IlepeBox MHIYKIMOHHOI'O IeHEePATOpa Ha CHHXPOHHHII pe-
sruy (pue. 316) ocyimecrsiAeTCcA 8BTOMATHYECKH YaCTOTHBIM
pene 7. Ilepey myckoM BeTpO0?iIeKTPOCTARINA BRIOYAIOT Py -
OnmnpHUEN @, d, e 1 BRIKA049al0T b 1 ¢. [Tocae sroro mpousso-
IUTCA TOJKIIOYeHHe NHAYKUWOHHOTO reHeparopa I k cerm,
Ipu aroM mepermodYarensb f repeBOJUTCA B JI€BOE MOTOKE-
HHe, COOTBETCTBYIOUlee BEKIIOYEHNIO HA IIMHH BO30Y:RAEHIIA
RaTYIIKA YacTOTHOTO pede 7. Bropaa kraryuIka 4acTOTHOTO
pene, BRIKNYEHHAA IIPW BEIKIOYEHHOM PYOHIBHUKE B LOIh
I daspl poropa, o0TeKaeTcA TOKOM Y3CTOTH CHOMBKEHNA U B
MOMEHT IlepexOfa IOcJeflero 4epe3 MaKCHMaJIBhHOe 3Haue-
Hue OTPHUATeJBHOIl BOMHBI CO3[ACT IMOTOK, COBIAJAKOLIIil
IO HaNpaBJIeHUI ¢ MOToKOM KAaTymku. Ilofg meiicTBHeM cyw-
MapHOI0 MOTOKA KATYLIEK YaCTOTHOE pesie / 3aMHIKAET CBOU
JeBple padoyne KOHTAKTH, NMOAKINTAA POTOP K MAITHHAM
IMOCTOAIHOTO TOKA. BeaepcrBue 9TOr0 MHAVKUWOHHEHIL IeHe-
parop BXORWT B CUHXPOHM3M M jajdee paboTaeT KaK CHHX)OI-
Hetii. Ha cayvait BHOageHRA reHeparopa M3 CHHXPOHM3Ma,
YT0 MO/KeT HMeTh MeCTO PN 3HAYNTeIBHOM TOTYKe HATPY 3KH,
cXeMOil MpeAyCMOTPCHO ABTOMATHYECKOe OTHIIOUCHIle IeHe-
partopa.

3amuTa BeTPOIIERTPOCTAHIUE OT Heperpyskm 3a edér
peryimposasuda perpoasuratensa. IIpu padore Berpogpurare-
Jf [APANIedBHO B CeTh C CHHXPOHHBIM FeHepaTopoM, LCHT-
pobesRHEIl perymarop, OrpaHWYABAag OOOPOTH  BETPOKO-
deca, He MOMieT OIPAHMYUTEB MOINMOCTE BeTpOJBUTATEJIA,
O6pAcCHAeTCA 9TO T€M, YTO NMPH YCTAHOBMBINIXCA CHIIXPOH-
HeIX 000pOTaxX, YAEP/AMBAEMBIX CETBI0 IOCTOAHHBIMI, LEHT-
pobemHblil peryadarop He MoskeT NOxGiicTBOBATH HAa MeXa-
Hu3M, [IOBOPAYUBAIOMHAIT JIOIMACTH IIOX HeoOXOAUMHEiT yrox
ataru. YroGel He RONYCTUTH HepelPY3RY BETPO3IeKTPOCTaH -
unn, HeoOXoauMo M100 HofgeiicTBOBATH HA MeXAHI3M, M3Me-
HAOWHNE Yrod JOM&CTH KAKMM-TNOO0 NMPUCHOCOSICHHEM CO
¢TOPOHBI, He CBA3aHHHM € 000POTaMIl BeTPOROIeca, Iubo npu-
KII0YMTH BETPOABNIaTeldb I FeHePATOPY HE HemocpencTBeH-
HO, @ dYepe3 HPOMEMRYTOUHYI TIHipaBinYeckylo mydry. B
nocaeHeM cIydae MOUIHOCTh BeTPOJ(BUTarelsi Oyaer orpaHi-
YuBATHCA 32 CYET 6TO PeIYAHPOBAHHA, TAK KAk B DTOM CIY-
yae 0GOPOTH BETPOKOIeca MOI'yT Bo3pactu Ha 1,5—2%, nnpu-
BeCTN B JIeHCTBHe MEHTPOOeKHbIi peryuaarop. MolHOCTE ke
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yeHepaTopa OyAeT OTPaHMUABATELCA 3a cu€T PaloTH ruapa-
BIMYECKOl MYTH , KOTOpas MOKeT mePefaBaTh TOJNBKO mpe-
BelBHHI KPYTHIAN MOMCHT, YCTAaHABJINBAEMHI B 3aBACUMO-~
¢t oT Momoctn pabodeit MammHH. W30HTOYHRIA MOMEHT
BHI3EIBAET MPOCKANb3blBaHUE MY(TH.
Ipn wuccaegoBaHmu  paboTH
petpopsurarens JI-10 co crabum- T~
JW3ATOPHEIM peryaunpoBaHueM Ha
cuHxpoHHOM pexume BOIC, pa-
GorapmeM IapalielbHo B CeTh,
0RO NpOBeeHO UCIHTAHUE ¢
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Puc. 317. llpucnocobinesne B. C. lIaMaHBHA .19 OrpAHAYEHMAS MOIL-
HOCTH BeTPOJIBHrare.Ida, perynnpyxomeroc;l NOBOPOTOM JIOOACTI MO
HecTBHeM NEeHTPOCE)KHBIX CH.I:

1-— reTpAHKa; 2 — pHYar; & -— MydPra CKOIb/ReHNA; £ — TAra; §-— Ipy-
MUHA; 6 — MYP1d, XOM KOTOPON M3MepsAerca BEMUYUHOII @, 7 — MypTa pe-
TYAUPOBANIA; 8§ — pPHYAT, & — TArA K CTAOUINBATODPY; J0— MaX; II— KPLUIO
BETPOKO.IeCA.

TpeMA NPUCIOCOOIEHMSIMH, KOTOpHIe AeiiCTBOBAaIM Ha MeXa-
HAU3M TOBOPOTA KOHIA JOmacTH, He Oyaydm cBA3aHH ¢ 060-
poraM:m BeTpOKoeca:

1) ¢ MacIAHBIM peryaaTopoM ¢AcKaHuM;

2) TOCpPeACTBOM IOBOPOTA CTATOPA;

3) mocpeacTBOM MOMOJHHATETHRHOIO BETPAYKA, JOmacTd
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KOTOPOTO MOIVIM IepeMeImarhc NMPOJOJBHO OCH MaXa IIOX
RelicTBueM CBOMX UeHTpoUesxHbIX cui (puc. 317) (mpemmosse-
Hue B. C. Wamanuna).

Hasmapiit w3 9THX MEXaHHN3MOB INPUKIIOYAICA K Peryan-
pyiomeit mydre, mosopaynsaiomeil cTabnMiIn3aTopH, a BMe-
CTe ¢ OTAM H KOHIIH JIomacrell mog HeoOXORUMLLl yroa aTard.
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Purc. 318. IlaveHenHe MOLINOCTH BCTPOKOTECA NPH pPA3THYHHX a
HO.10/KeHAA My(TH B 3aBACHMOCTH OT CKOPOCTH BErpa.

AN

Tarum o0pasor, moiomeHHMe IOBOPOTHOIO KOHIA JIONA-
CTH BIOJHE OIPEfeasIoch BeJINMYNHON IMHEIHOTO mepeme-
IieHs peryanpyoomeit My@rsl @ B MICLINMCTPAX, KHHeMaTH-
QeCKN CBSI33HHOI €O CTaSMIM3aTopasil KpBLIbeB.

Tlonp3yAck DKCIEPUMEHTATBHEIMHE XapakrepicTnramn M
n :=f(a,Z), NOJYYCHHBIMA TPH PABHHIX TOTOKEHUAX pery-
aAnpyiomeii MyQTH , MO}RHO TOCTPOUTh 3aBUCHMOCTb MOIIHOCTH
BETpOKONEca OT CKOPOCTI BeTPa MPH KAaMAOM @ M IpH IO
crosHHRIX ofoporax. Tawoe mocrpoeHme BHmoOaHeHO A
a==10, 13, 15, 17 u 20 n npusegeno na puc. 318.
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Hanbomee sddertnBHO BeTpak paboraeT mpnm a=10, . e,
npu HauMeHBIEM yIile OTKIOHeH:A jgomactd. OmgHako mpu
BTOM @ MOIIHOCTH BeTPOJBATATENs Meperpysaer TeHeparop
Ha 1009, yixe mpu ckopocTi BeTpa B 9,3 M/cex., 40 HeJOmy-
CTHMO.

Uro0sl m30aBUThH arperaT OT Heperpy3KH, HEOGXOENMO,
Op¥ BO3PACTAHUM CKOPOCTH BeTpa BHIIE 8 M/CEK., epeBecTu
BETPOKOJIecO Ha MeHee »QPeKTHBHEIA pesrum padoTH, T. e,
nepeMecTuTh MyQTy peryiampOBaHuA, CBA3aHHYI0 ¢ IMOBOPOT-
HEIM KOHI[OM JIOUAcTH, Ha paccrosgHne (omee dem 10 mm o1
HCXOJHOTO  JI0JIOKeHMU .

C momompio rpadmxa puc. 318 merxo ompemenuTsh, Ha
KaKyl BelNYuHy @ HeoOXOQMMO mepeMecTHTh MyJTy pery-
IUPOBAHHA B 33BHCHMOCTH OT CKOPOCTH BETPA, YTOOK COXpa-
HATH MOI{HOCTH arperaTta MOCTOAHHOIl; MpuMepHOe mocTp oe-
HHe BBIIIOJHEHO [JA TeHePATOPa MOIMHOCTHIO B 4 KBT.

IIpm paGorte BeTpOjgBHIaTedd cO CTAOUIM3ATOPHBIM pery-
JAUPOBAHMEM HA ACHHXPOHHEIIT IeHEpaTop ¢ PeryasropoM
CKOJIBKCHUS, 00OPOTHI BETPOKOJECA MOI'YT YBedHYMBaThLCH
npoTnB HOpManbHeX OT 1,5 1o 29, 970 yBeanuenne oGopo-
TOB ceilyac e BBHI30BET MepeMenieHne UeHTPODeRHBX Tpy-
30B PCTYJSITOPA, KOTOPBIE MOACIHCTBYIOT HA CTAGMIMBATOPEE
1 MOBEPHYT jonacTh. Takuy o0pasoM, B NaHHOM CJIydae He
TpedyeTcss MOTMOJHNTENBHOTO NpHCMOCOOIeHUA AJA CMeme-
Hist MyQTH Ha Begmunuy da.

B pesyarrare memblTanmii OplZIN MOAYYEHBI 3aIMCh XOHA
peryanmpymoieii MyQTH B 3aBHCHMOCTH OT CKOPOCTH BETpA
1pu paboTe BETPOITEKTPHUYECKOIO arperara ¢ yKAZAHHBIMI
BHIIIE TPEMA TOMONINTEeJ bHEIMI PeryIATOPaMA. 3amich Xoua
MyQThl IpH paboTe ¢ HCPBHIM M BTOPEIM PETYISTOPAMA MOKA-
3ama, 410 TpedyeMOoro U3MeHeHNs ¢ B 3aBHCHMOCTH OT V pas
COXpaHeHUA MOCTOAICTBA MOIUHOCTH BETPAKA 9TH Peryaaro-
pH He 1aI0T.

Ilpn HempepbIBHOM H3MEHOHUM CKOPOCTH BETpPA COOTBET-
CTBEHHO TOJKHO OBITH M M3MCHCHNE BEJIUYNHBl @, MEHIY
TeM, kojgebaHna xoaa a MyQTH it murayu, Xapakrep Ko-
nmeGaHmil My(THl B 3aBUCIMOCTH OT CKOPOCTH BeTPa IORA3aH
Ha puc. 319, raec BePXHAA KPHUBAsA TOKA3BIBAGT HM3MeHEHUE
xoga a mpn padore ¢ upnéopom ¢AcKaHUAY; U3MEHeHOe CKO-
PoCTH BETPa NpH ool pabore mowazamo HuaHel KpuBoOif.

Bomnee yposmeTsopuTeNbHEIE Pe3YTBTATLL GbIAN MOIYYEHEI
npn pabore ¢ BeTpsaHKoit, npexaoskerHoii B. C. MlamManiHb.
Ha puc. 320 ganp wpuBhe cKOpocTH BeTpa (UMAKHAS KpHBas)
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n xopa MyQTE @, cOOTBETCTBYIOINero »TUM ckopocTam.[lias-
Hple KOJe0aHMA X048 MY({TH IOKA3EIBAIOT, UTO ITO YCTPOMH-
CTBO 0fecIeuYnBaeT MOCTOSHCTBO MOLIHOCTH BeTPOJBUIATEN A
¢ KoneGaHuAMHy B Goee miun Melee OMM3KUX MpeaeIax OTHO-
CUTeJIBHO 33 aHHOIT BeJINUYIIHHI,

Taxnm o0pas3om, 3agaya aBTOMATUYECKOH 3AUIUTH OT IIe-
Perpy3okK BeTpopBurareld, paboTAlONETO ¢ CHHXPOHHMM

T i ] 7 i i e
100 7 A /A i 1
I — ] A ] iy

— i — ] !
3 ) 50—
s f 17 ¢
2 Fo—L . o]
30 | TR \ 30—
i I N P S0t
>|< - \ ) 10—
9 % \ \ X j\f)__

r T T 7 R l

I N ] ] i ] o
g i——f—— Y W A $0-
3 ?q M JN’L!L_WF éo._,
N e V. WA A\ o
A I A T ol x ]
-4 I o B B B \ !
g A A N 1 A W
° Y \ T 0.

L — X \ N .

Puc. 319. 3aunce xo00a a My$rer npm pabore BeTporoieca ¢ APHGOPOM
«ACKaHHMAY, [EHCTBYWMHM Ha MyQTy B 3aBRCHMOCTH OT CKOPOCTH Beipa,

TeHepaTOPOM MapaiIeNbHO B CeTh GOMBIIOH MOMHOCTH HPu
CKOPOCTSIX BETpa BBILIE PACYETHBIX, TEXHITYECKN MOKET OBITH
paspemeHa.

XoTA npnyuHel IIYJABCAI[AN MOMCHTA U He BIOJHe ORIIn
PACKpHITH, TeM He MeHee MO/HO BHCKA3ATh 110 9TOMY BOPOCY
caegylomee npeamonoskeHie. Ilyrbcupymomas mo BeamuuHe
¥ HANpPaBJIeHMI0 CROPOCTH BeTpa 00ycioBIHMBaeT Gomee pea-
KYI0 IyJBbCALI0 CILT, BPaImalomnx BeTporomeco, Ho Tak
KAk OGOPOTH BETPOKO.;Teca NpH padoTe ¢ CHHXPOHHHIM TeHe-
paTopoM YAepP:KUBAKTCA CTPOTO MOCTOSHHBIMHA, TO MYJIhCH-
pylolliee ACICTBIE HTHX CUI NPOABHTCH B Pe3KOIl Myabcaluu
KPYTAUIEIO MOMEHTa BETPOKOJIeCa, 4T0 BHHO M3 yPABHEHN
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MOWIHOCTH BeTpPOABHATaTeds [V, BHpaKeHHON depe3 KpyTi-
mnit MOMeHT M W JIVIOBYI0 CKOPOCTH @@

N=Mo &r v/cexk.

Tak rak ©=—Const, T0 MyIbcanna MOIHOCTA LEIUKOM By-
MeT COOTBETCTBOBATH NYJNBCAUMM KpYTAMEro MOMEHTA.

IIpu marpyswe BerpopBurarTesns, AONYCKAONli XoTa Onl
HezuaunTeabHble KOne0aHmA YIVIOBOH CKOPOCTH BETPOKOJIE-
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Purc. 320. 3ammcs xoma @ Mydrtar mpm palore BeTpoKozmeca ¢ Be-
TPAHKOH, AeACTBYIOMEHd Ha My(QTy B 3aBHCHAMOCTH OT CKOPOCTH BeTpa.

ca, KaK, HampuMep, mpu pabore ¢ acHHXPOHHHIM FeHepaTo-
POM, LUKHA KPYTAUEro MOMeHTa OYIYT B GOAbIeH UAA MeHb-
meli cTeneHu yORBaTh, 4TO cellgac e OTPABATCA HA TeYeHUI
KpPUBOH MOIMHOCTH, KOTOPAsdg MOXYYHT OOjee HAaBHHIA BI.
Ilpn pabore sie BETPOXBUTATeNIA € CUHXPOHHHIM IeHeparo-
pOM B OOIIYIO BJEKTPOCETH, YPE3BEIUANIHO BAKHO YCTPAHATH
BO3MOMKHOCTD Nepefatil NYAbCHUpYIOLEero MOMeHTa Ha TeHe-
parop.

Takne ycaoBug pafOTE BETPOKOIECA MOMKET BIOIHe 0Gec-
TIeYuTh THAPABINYCCKAA My (Ta, BRIIOYEHHAA B TPAHCMACCHIO
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MERAY pPeJyKTOpOM m FeHepaTopoM. JTa My{Ta mOIYycHaeT
BO3BMOKHOCTH CKOMBKEHUS BelyIero MexaHW3Ma BeTpOJBH-
rateii OTHOCUTeNBHO BEJOMOr0 Baja remeparopa. Cienosa-
TeJbHO, BMECTE C DTUM 000D OTHl BETPOKOJIECA MOI'Y T HEC KOJI BKO
yBeINYNTECSI, He HApYyLIas CTPOrO TMOCTOAHHBIX 060pPOTOR
reseparopa.

Hyno npeanonarars, yT0 npn HaINYNH IUAP3BINYECKOIT
My{Ter pabora BeTpojBuTaTess HAa CHHXDOHHbII IeHepaTop
MOseT OBITH BIOJIHE YHOBIETBOPUTEABHOI 0e3 Kakux (il
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Prye. 321. X apaxTCpHCTAKA MONHOCTH BeTPOITEKTPAIECKOTO arperara,
paboraomero 6es perynmpoRaHmsa B OBIIyI0 3.IEKTPOCETD.

TO HA OBIIO AOMOMHUTETBHEIX YCTPOIICTB MIA OrpaHAYeHUH
MOIHOCTH BeTPOKOIeca, peryInpyIoIerocs eHTpOo0eRHNME
Tpy3amu.

0 padore BeTpPOABATAT LA (€3 PeTYIADOBAHU NAPALICALHO
B ceTb. Ha ocHoBammM psiga TeopeTHyecKUX M ORCIepH-
menraxbHEX pador I'. X, CabuHnu npumeéa K BEIBOLY, YTO
gas ObicTpoxogHoro Berpsaka (Z,==6) KpLIIBYaTOro THMA,
paboTaonmero mapaiaeabHO B CeTh, COBEPIICHHO He HYKHO
perynposalie KpyTANero MOMCHTA NPI CKOPOCTAX BeTpa
BBIIIE PACUETHEIX. JTO MOJOKEHNE OBIIO NMPOBEPEHO IKCIe-
puMEHTOM B BeTpocmioBoli madoparopun I[ATU na mozemn
serporoxeca [I-10, (=3, Z = 7. Orasazocs, uro yike mpn
CKOpPOCTAX BeTpa Bhle 12 M/cer. MOImHOCTH HA KPBLIBAX
BETPOKOIECA HE TOJBKO He BO3pacraer, HO ja:ke yOLIBaeT.
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ITpu oTOM 9HCIO 0GOPOTOB OIPAHMYUBAET CaMa ceTh, KOTOpag
1o c¢Boeil 00mell MOIIHOCTH BO MHOTO pas (OIblie, YeM MO~
HOCTH BeTpsika. XapaxkTepUCTHRA MOIMHOCTH Berpara J1-10,
Z,=1, i=3, padoraomero 0e3 pery;IupoBaHAA NapALIedbLO
B ceTh, OKa3aHa Ha puc. 321,

Taxum 06pa3om, Bo BpeMs pabOTH OHCTPOXOJHOIO BETPARA
[apaJlielbHO B CeTh HCKIIOYAeTCHA OHACHOCTb (O bUIOIT epe-
TPY3KM FeHepaTopa MIH pPa3HOCca BeTPOKOJECca MPH Y BEIUYU-
BalomeiicA ckopocTn Berpa. B aTOM cayyae TpeOyercs mmub
pocToe mpucmocobmelue, AelicTBylomee TOXBKO NPH aBa-
pUH B CeTH MIM BHE3ANHOM CHATHI HArpy3KH.

§ 67. MOMIHLIE 3JIERTPOCTAHUAN A4 HAPAJIEIBHOI
PABOTHI B CETD

Kpameras serposaekTpocranuad IATH X-30. Berpooiek-
TpHYeckas craHumA B Hpumy (puc. 322) umena 4ucto OmsT-
Hoe BHadyeHUe M OBlIa MOCTPOEHA ¢ IeNbI0 M3ydYeHWd Mapai-
Jle1bHOt pafoTHl BETPODIEKTPOCTAHIHMU C TEILIOIEKTPO-
craHupeil patfonwa. Ilo pasuepam Berporomeca J[=30 m u
momEoctn okono 100 kBT mpu 30 oBoporax sTa craHUMA He
umeua cefe pasHuXx B CCCP m 3a rpannneit. B 1942 r. crau-
Uusi paspymeHa HeMeHKO-QalIMCTCKAMA 3aXBAaTYHKAMA,

Bricora Gamrdu BeTpogBuraterst 23,3 m , PACCTOSTHIE METRAY
gHoramu 6,0 M. Kaduma ronoBrm, rae pasmeméH reHeparop
M DIERTPOANNAPATYPA, HMECT mmny 13,7 s, mrmpuny 3,56 M,
Bucoty 3,8 M, O6muii sec meTamaa gsurateand 49,1 . OGsem
$yrzamenton 60 m3.

Berporoneco guamerpoy B 30 M HMeeT TPH JONACTH, KO-
TOpHE CBOOOJHO MOBOPAYMBAITCA HA CBOMX MaXax moj geii-
crBUeM cTabumusaTopos cucreMel perymmposanms I'. X. Ca-
ounmna 1 H, B. Kpacoscroro, Jlonactu nneloT 06TeRaeMpIil
npodik, aHaIOTuHEI podum0 KpelIa caMoaéra. JomacTs
mmeer 11 M gumuHEL, 2 M WUPUHK Y ocHOBaHMsA, 1 M IupuHLI
Ha woHme.Maxu 113 cradbHEIX TpYO pguamerpom B 350 aa coe-
TMHEHbl Mey c000ii ACrKoil depMmoit M3 yITOBOrO U MIBEN-
JepHOro iee3a u Tpys. K Maxaynpnkpenaén Goarayscranb-
Holf o6oj, nnaMeTp roroporo 3,4 M. O60x ¢ BHyTpeHHeil cTO-
POHBI I1MeeT IIOBEPXHOCTh KaTaHIisI, KOTOPOil OH OIUIPaeTcs
Ha JBa CTAIBHLIX KATKA, BPAIAIOIINXCH B IIAPUKOMONIINII-
HIKAX, 33KPEILIEHHBIX 11a (epie roxoskH. BeTporoaeco ¢
oGomoM BpamasTess Ha 9THX Rarkax. pome Toro, Ha ofoge
PAAOM C IVIaJROH IIOBEPXHOCTBIO MMEETCA HOBePXHOCTH ¢
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OTBEeDCTIAMI, KyIa BCTABJCHH JepeBsHdHe 3y0bsa M3 rpada.
3y0pa 000Ka HAXOAATCH B 3ANEINIEHNH ¢ ABYMA WyTYHHBIMI
WeCTePEHKAMI, pACIONOKeHHBIMM BHYTpH o6oga. Ilecre-
PEHKI HACaKEHH Ha [BA Baja,

mepeaIix BpaueHne gudepeH-

HUaxy, a 0T Hero Bajdy reHeparopa.

Hdngepennyuax B nepegade mpuMeHcH

¢ HeJbl0 PABHOMEPHOI'O pacrpepe-

JeHUd MOLUIHOCTH MERAY ABYMA

nepemarounsiMn  pajavn.  Odumree

HepegarouHoe Yueyao ABYX 3y0uarniX

nepegau pasHo 21 : 4. Ilmockocts

BpallleHNd BETPOROJECA MMeeT Ha-

KI0H 12° K BepTHKANU, 4YTO BbI-

3BAHO HEOOXOQHMOCTBIO YMEHBINTTH 0y

BBIZIET ~ BeTPOKOJeca
OTHOCHTENBHO (alnHu. Al
Iomosra Berpopeura- , \\\1\\\\\
TelId CMOHTHPOBAHA S
N3 YINMOBOTO U IIBEJ-
JepHOro meje3a It

onupaeTca wepes Imia- \
poBY® nATy Ha cde- '
PUYECKYIO omopy, / :
, W
\!
i
/ ‘
Yo\
| / !
— e =~ I /; Z_Z = T -
T = L AN N T
— T S e e P,

Puc. 322. Kpsnickana Betpod.tentpocraunia I[ALI [1-30.

3arper;I€HHy0 HaBepxy Gammm., Ha oroii omope Berpoxsm-
rareqb MOBOPAYNBAGTCHA OKOJIO BEPTURAIBHOII ocH IPI yera-
HOBKe BeTpPOKOdeca Ha Berep. Pepma roloBkHU coegUHEHA
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IIapHUPHO ¢ HAKJIOHHOII XBOCTOBOIT (lepMoil, HA HIKHEM ROH-
1e KOTOpOIf IMapHUPHO NPHCOEXMHEHA TeJeRKA ¢ MOTOPOM I
aefexroil. XBoctoBag epMa Cay:HUT AAA YCTAHOBA BETpO-
KoJteca Ha BeTep IpM I3MeHCHUAX ero HampasieHus, Temem-
KA OMHMPaeTCHA Ha PeNbe, YIOKEHHH Il BOKPYT OallHi 10 Kpy-
ry c paguycom B 20,5 m. /I BusteHne TeJeKKM 10 Peabey MPON3-
BOMUTCA DIEKTPOMOTOPOM MONIHOCTEI B 1,5 KBT ¢ uepBau-
Holt mepenaueii. Brimouwenue mortopa B pabory mpomexomur
aBTOMATHYECKU, PN M3MeHEHUAX HanpasiaeHusa serpa. s
3TOT'0 HAaBepXy KAOMHH ycTaHOBIeH fuiorep paswepom 4003
X 700Mm. IIpu n3Menen uaX HALIpaBIeHUsI BeTpa UTIOTe P BRIIO-
4aeT OfHY W3 KATYINeR DIeKTPOMATHHTHOTO ICPCKIIUATE-
7d, HAXORANETOCA B LENA MOTOpPA XBOCTOBOH TeJeIKKH,
MoTop mepememaer Tele:KKY [0 PebCy A0 TeX MOp, IIOKA
BETPOROJIECO He CTAHeT CHOBA IIPOTHB BeTpa M (uioTep He pa-
30MKHET KOHTAKTa. Ha (allH MOJHEMAIOTCH IO XBOCTOBOIX
fepme, Ha ROTOPOIl AIA BTOI HEeMM YIOMREHA IECTHUIA.

ACHHXDOHHEIN IeHEPaTOp YCTAHOBKM IPENCTABIAET HOP-
mManbHblf THO Tpéxdaszmoro moropa cepum [1-125 a. c. npm
600 o6/mnH.

Hoyunanenas momuocts reseparopa 93 xe. HanpaxeHue
$asm craropa 220 Boawr, coeguHeHNe 0OMOTOK cTaTopa Tpe-
yroJpHAKOM, ARHelHag cmaa Tora 300 ammep, cos g, =0,83.
Bec remeparopa — 2 040 wr.

OT 378HMA BeTPOIEKTPOCTAHI[NYA [POBEJEHA BO3NYLIHAA
JIUHAA 31eKTponepenaun 6,3 KB, cedenmem Mexu 3 X10 My,
pmHoK 2 600 M, BRIIWUEHHAA B JINHWI0 3JIeKTPOIepesaTn
1 paoTaoIad MAPATIETBHHO TEIVIOBOH 3IEKTPOCTAHIINN.

OJleKTpUUECKAA CXeMa arperara MOKas3aHa Ha puc. 323;
IpUHIANNAIBHEAA CXeM3 ABTOMATUYECKOY0 BRIIOYCHUS U 33-
MATH TeHepaTopa — HAa puc. 324, ABToMaTUYecKOe yCTpPoii-
CTBO M peleiiHasg 3ammTa paboTalOT HA EpeMEHHOM TOKe B
220 BombT. ABTOMATHYECKOE BRIIOYCHIE U BHKIIOYCHME reHe-
paropa Ha CTOpOHe HHM3KOTO HANPAMKEHMA MpOU3BOTUTCH
OBYXIOMIOCHBIMY DJEKTPOMATHUTHHIMA BRIIOUATEIAMA THIIA
MSW-34. B Tperbeit ¢ase mmeeTcs OQHOMOMIOCHDIT PYGUIb-
Huk. HKoHTarTh Rampgoro m3 BLKIOYATENell, paccIHTaHHLIe
Ha 150 A, BraII0OYEeHH NMAp IS BHO HA TOK reHeparopa 300 A.
Briaouenue npoHCXOZHT ABTOMATHUYGCKH, [0 XOCTHKeHUH
CHHXPOHHOTO 4ncjaa 00oporoB. 3aMBIRAHME BRIIOYAUETO
KOHTAKTa OCYIECTBAACTCA eHTPOOEKHEBIM MEXaHI3MOM,IIpI-
BOQAUMMCA BO BpalleHye OT OHOTO M3 IPOMEKYTOYHBIX Ba-
JIOB mepefay BeTpsAHOTO XBITATeNA.
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JKCIIOATAIIMOHHbIE HCIOHITAHASA  BETPOIICKTPOCTAHIAR
J-30 nposogmauchs Ha gBYyX peskumax: mpu 19 u 30 oGoporax
B MHHYTY BeTpokomeca.llpnoromokasamocs, 410 peswaM pa-
Gote BerpoddexTpocTaHnun Ha 30 o6opoTrax B MHHYTY 3Ha-
qirrenbHo BHTroxHee. [lonydennsie mcmbITannmeM Xapakrepi-

6300V CTHRNI TpHBEJeHB Ha puc. 325.
PP MarkeuMalZbHul  KOIQMUHEHT WC-

L
J [01b30BAHNA DHEPTHH BeTpa Kphi-
aseB §=0,242 Swa noayuen mpu
BM=-5 GuicrpoxopnocTH Z,=4,75, 410 xo-
poLO COBNAJO € PE3YJabTATAMH

Tp—p 100kVA
=
T.T.

tcnpiragus Mogean [-10 xa Gamne

220/6300V . =
BETPOCHJIOBOM 1adopaTopun.
T -
Koutakt L1.B. Pesne uya.u. K tp-py
MexaHH3Ma
Baok.peae T
f
Cepuec P RIS|T
B .
300/9.54 A | Bial
o S, W, ( 4 (
o Peryraftop [ W
. M.skn. CXORLIWERKS Bxa
T.T

kw

rea=-p 100

ACHHXD-

Puc. 323. Onewrpmyecxkad Pamc. 324. IIpuBuanma.ipHag cxeMs
cxeMa BeTPORJIEKTPOCTAHUHH  aBTOMATHYECKOr0 BK/IOYEHHT M 3au(u-
H-30. THl TeHeparopa.

CHATAe XapaKTepHCTAK [IPOM3BOAMIOCH CICTYIOMAM 06pa-
gom. HaGmogaemele BeIMUMHE OTHABACMOR B ¢CTH MOIMHOCTH
Ha HN3KOH CTOpOHEe TMOBBICATENBHOrO TpaHcHopmaTopa
220/6300 BoneT Gpanucs cpegrne 3a 20 MUHYT. ITU BEIIUTINHEL
OTpeNeNAanch M0 Pa3HOCTH MOKA3AHUI CUCTUMKA KUIOBATT-
9acOB M TPOBepAInch B3aINChi0 PErMCTPUPYIOMEr0 BATI-
metpa. CpepHAsA CKOPOCTH BETPA 33 DTOT 7Ke MPOMEIKY-
ror BpesMen:m 20 MuHH. 3aMepAIach HA MauTe 11a BHICOTE
B 25 M, COOTBETCTBYIOINEH NEHTPY BpameHus BeTpoKoJeca.
Mauta Ob11a yeraHOBJAEHA HA paccTogHAWM 5() M OT BeTpoO-
L,BATATEIA.
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damAcH CKOpOcTell BeTpa MpOM3BOZMIMCH PETUCTPHPYIO-
{l1M AHeMOMETPOM ¢ ITEKTPHUIOCKHM KOHTAKTOM uepe3d 500 M
OPOIIEHHOTO BETPOM WYTH.

3aperucTpupoBaHHAA MOLIHOCTH 3a 7 MUHYT IIPABefeHa Ha
puc. 326. KpnBag nokasniBaeT Koge0aHMA MOIGHOCTH achl-

= -
' 7

/ 2\

3 AN
{1

2 3 4 5 6 7 Z
B cTPOXOAHOC Tih Z;%B
Puc. 325. AspopunHaMHAyecKas XapaKTePHCTAKA KPLLlneB BeTPo-
saextpocTaduuu [1-30.

6o i pa

> >

Z [

o o
w

IHEDI MY
<
=]
oo 13
L

o=
S

K.n.a.

XPOHHOTO TeHepPaTopa 3a DTOT KOPOTKUIl POMERYTOR Bpe-
MEHII B IPefesax HOMYCTUMBIX Neperpysok He Baume 309%.
OKCILIOATAMOHHEE HNCIBTAHAA BHABAIM BOOJHE YHXOB-
NeTBOPHTENBHYI0 paboTy arperata H aBTOMATHYECKOYO YCT-
poiicrea [38].
KW

l::W'\M\ AL m‘w

i 2 ¥

0 t 2 3 4 3 6 1
Munyth

Puc. 326. 3anmcs Momuocta B3C 1-30 npu paGore napaniennno
B CETh C ACHHXDOHIILIM TIeHEePaTOpoM.

Ondcande IpoeKTa BETPOIACKTPOCTAHUHA ¢ BeTPOABHIA-
rexem =50 M. 3acay:xuBaeT BHIMAHUA P OEKT BETPOIIERTPO-
craguun ¢ BerpopBuratedem J[{-50 1w, mpepHasHaueRHOIl
JJIH Nap alea bHOik paboTsl B 00UIYI0 ceTh ¢ TCMIOBOI HIEeKT-
pocranpueii MomuocTeio B 7 500 KBT i ¢ rHgpO’FEKTPOCTAH-
nueit ymomuoetrsio B 48 000 BT,
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Ofmuit BHR DTOIH BETPOIISKTPOCTAHIMMA OKA3AH HAa pHC.
327. Kabuua renepaTopa noMemeHa HABCPXY GalmHn 1 MOKeT
HNOBOPAUNBATLCA OKONO €d
BePTUKAIBHON  oc mpu
i ycraHoBe BETPOKOJeca Ha
BeTEp.

N ITepepava spamenns or
) BAIa BETPOKOJECA K Te-
,'/,’/ HEpaTOpy ~ MpPOMBBOAMTCA
, uepe3s  JABYXCTYIEH4UATHII
/ penyRrop ¢ mepejaTodHHM

/

Puac. 327. Berpoaaexrpoctaunga [[B3M [1-50 ma 1 000 kst (OpOeKT).

33 E. M, ®arees 513



orHomteHueM 1:25. Berpokomeco pmemaer 24 o6/mmH., TreHe-
parop — 600 o6/mmar. O6muit Bux KaOMHH B paspess IO-
KaszaH Ha puc. 328. Kpome toro, B xabmHe BeTpogBHraTesns
HAaXORATCA MOTOp yCTAHOBA HA BeTep M MOTOP IYCKA M OCTA-
HOBa BeTponBmrarens. Beé ocranbHoe aeKkTpooGopyROBaHIe
HaxoluTcs BHu3y moj OamHelf HA MOACTAHUMM.
Hanpssxenne cnHxpoHHOTO reHepaTopa pasao 6 300 poabr
npn 600 o6/mun.; npn arom momubocts BAC pasua 1000 rer

Pue. 328. Kabnra perpoaiexrpocrasumy I[BIM I-50.

upu 14 wmjcex. cropoctu serpa. CpemHerogoBbie CROPOCTH
BeTpa B paifoHe, IIe MPEHIOI0;KeHA K IOCTPOIiKe BETpOycTa-
HOBEA, cOCTABAAIT 0T 7 A0 8 M/cex. ['omoBas pabora Berpo-
BIIEKTPOCTAHIUY paccuHTaHA HA 2 380 gwacos ¢ BmpaGorroil
113 10 arperaros JI-50 M B 2,2 mMuinnona xere B rog. Ipo-
CKTHAA ¢TOMMOCTHL KuaoBarTIaca 1,8 wom., ctomMocTh YeTa-
HOBJIGHHOT'0 KHJIOBATTA MOU[HOCTH 4205 pydueit.
Berpogsurarens seKRTpoCcTaHIMI 3-T0MACTHHI, GHCTpO-
XOfHOTo tHna (Z,=6), ¢ adpogmHAMUYECKUM peryJupoBa-
HUOM IIOBOPOTOM KOHIIOB JI0nacTeit cTa0UIM3aTOpaMH, IPeIIo-
meHHeM ', X, Cabunmanim 1 H. B. Kpacoscru.
[Ipnvenenne 5Toro peryiamposaHns i38T OrpoMHEIE Ipe-
AMYIUECTBA B CMbICIEe HAIERHOCTH B JeiiCTBAX, YTO M3BECTHO
u3 mparkTard paborsl Berpogemrareas J-12, peryaupyio-
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merocd o 9roli cucTeMe, a TAKAe MPOCTOTH KOHCTPYKNAH I
MaJOT0 Beca peryaupymomero ycrpoiicrsa.

YeraHoB BeTPOKOIECA HA BeTEP OCYIMECTBIACTCA BIeKTPO~
MOTOPOM, KOTOpHIIf CMOHTMPOBAI Ha (epye ITHPA B
HEmKHeli vacTm KAOWHB, OTOT MOTODP COEJUHEH dYepe3s
9P BAYHYIO NEepejavy ¢ ABYMA JANHHBIMI BAJIAMH, KOTOpEHIe
HeCyT BTODPYIO 4epBAUYHYIO Mepenaty, HAXOAAIYICS B 3a-
HelZieHny ¢ [3BraMn 000718, 3aKpell1éHHAOro Ha OamHe,

Haxabune ycranosiaeHbl BeTpAYKM B BepTURAIBHON ILIO-
CKOCTH, MpoXondgmeil yepe3 Och Baga, Bpaunjalumecs IpH
n3MeleAX HANpaBIeHIIA BeTPa; IPA 3TOM OHU Yepe3 dIeKT-
pPUUECKYIO TIepejady BKIOYAIOT MOTOP OCTAHOBA, KOTOPHIi
3aTeM I paboTaer, IOKA BeTPOKOJECO He CTAHET IpOTUB BeT-
pa; BETPAYKYU B DTOT MOMEHT OCTAHABIMBAKOTCA.

Bricora 6amnn 50 M; pasveps ocHopanng 25X25 sm. Haa
MoABEMa Ha BepxHuii Gankron Gamun mmeerca audr. Kpove
TOTO0, WIMEETCA JNIeCTHNIA HA ciygall GesgeiicTBug audra,

V ocHOBaHNA GalnlHA PACMONOKEHO 31aHUE, B KOTOPOM II0-
MEeHIaeTCH OCHOBHOE pACIIpe/IesINTeIbHOe YCTPOHCTBO DICHT-
pHAYEeCcKOil gacTu.

Hyascupyrouiit xapaktep »Hepruu BETPA M HEMOCTOSAH-
CTBO €T0 [0 CKOPOCTH 1 HAaIpaBJACHNIO, & TAKRE M0JIHAS aBTO-
MATH3ALNA YHPaBICUAA HBHJINCH CAEJCTBHEM YCAOMHEHHA
cXeMB KOMMyTanun. B ofuteit cxeme xoMmyranun paspabo-
TAHBl CHEAYIOlINEe OCHOBHBIE MOMEHTBHL:

1) aBromaruveckuii myck u ocranos BIC, obycaoaen-
HBI® HaJaWuHeM HIH OTCYTCTBICM BeTpa;

2) aBTOMATHYeCKAH CHHXPOHU3ALMNA;

3) aBroMaTHuecKoe peryMpOBAHNe HANPAKEHUA GBICTPO
TeflcTBYILIUM DPelyAATOPOM HAIp A:KeHUS;

4) aBroMarTmueckoe oTmmouenne BAC mpu cpabarniBaHAn
OIHOI U3 ABADHITHBIX 3AUMT {3 HOBTOPHOTO ABTOMATHYECKO-
T0 BRJIIOYEHNS;

5) aBromarmueckmii ycTAaHOB BeTPOIBUTATENS HA BeTep;

6) orpaHuYeHune MOMIH cTH Ipu GOMBLIKX [OPHBAX Berpa
¢ MOMOU{BI0 I'MIAPABANYECKOH MY(TH, AONYCKRaWImel mpo-
CRAIB3BIBAHNE BefyIIero Baja.

A1 namocTpanuu mpuBoaIM Beca Yacteli BeTpogBaraTen:

Berpokotero., . . ... .. ... ..., 3571
®epva 1010BRT . L . . . ... ..., 20
MexauAyeckaa yacTs BUTATCId . . . . . 53y
Bawna, gecrnmma w augr . . . L L, ., 52 %

O0wmsi sec . . . ., . ... 1680 »
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Pame. 329. Cxema MHOroBeTpsIiOBod BeTPO3NEKTPOCTAHLEH
cactemsl A. I'. YdamueBa 1 B. I1. BeruankHma.

MuoroBeTpskoBas BeTposderTpocTanuud, A, I'. Vfau-
ues u upod. B. 1, Beraunxnn npeasomnin pemnarhk 38384y
MOIHO#l BETPOBMEKTPOCTAHINY HEe YBEANMUoHNeM pasmepa
AMaMeTpa BETPOKOIECA, 8 3HAUYATENLHBIM UNCIOM BETPUKU=

516



J6¢, OTHOCATEJBHO MAJIEX [M&METpOB, CMOHTHPOBAHHLIX Ha
ofumeii GamHe pamHON KoHcTpykumm (pme. 329).

Pava ¢ maxmartieM pacmpeieneHmeM BeTPOKOIEC MOHTH-
pyerca Ha depmeHHoll mosoporHo# Gammue. OT Bepxueil omo-
PH YT PACTHAMKH, YAEP/RIBAOIE OAMHID B BepTURAIBHOM
nonoxenun. Ha pame mournpyercs 12 BerpsakoB ¢ amamer-
pom Berporoseca B 20 M rampsii. CyMMapHadg MOIHOCTD ~—
oroao 500 x. c., npm cropocTu Berpa 8 Mjcer. Taryw ixe
MOIINIOCTh MOMET JAaBATh
npy KTAHHOU CKOPOCTA BETpa
BETPOJBHIATENb C OZHIOM
BETPOKOIECOM, HMEIOLIMM
nuamerp 70 m. Ho serpo-
roseco gmamerpom B 70 M
NPAKTHIeCKH OCYIIECTBATH
YPEe3BHYANHO TPYAHO, TOTAA
RAK BETPOKONECA JAMAMeT-
poM B 20 M yme uMewTCH
B mnpaxrure. Ilocaepnee
0GCTOATENABCTBO O MOCAY-
JRUIO IOBOJOM K Mpeio-
JEHUI0 MHOTOBETpAKOBOIL
BETpOBIEKTpOCTAHIMH, Ta-
RHX BETPOBJIEKTPOCTAHIEIT
B NpPAKTHKE eme Her.

§ 68. RPATEHE CBEJEHHUA
0 3ATPAHHYHBIX BETPO-
IJIERTPOCTAHIIHAX

BerposmerTpuuecrasn
yCTAHOBKA, MOIFHOCTHIO HA
30 BT, BHImOMHeHHas Bcee-
o0nieit KaMImaHueii HAeKTPH-
yecTBA € BETPOABHUIaTeNeM
cucremnl Hysse, morasana

na pue. 330. Pre. 330. BerpoaiiekTpocTaHUHAS
Mom#aocTh MOTOPOB 10 na 30 KBT ¢ BeTpojsHraTesleM CH-
45 KBT BelNKA NT4 A3HHOI cTeMur Kymme.

BIC n Tpebyer Bcmomora-

TeabHOM MAIINHL, 1A 96T0 MpUMeHEeHA AWHAMOMAIIMHA IO-
¢TOAHHOTO TORA ¢ MAPAJIETbHBIM BO30Y:HKmeHAeM B 44 KBT,
NPUBOANMAA B ABIKelfle Pe3ePBHHIM [BUTATeJeM, KOTOPbIH
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3amyckaetca B pafoTy MApajIelbHO C BETPOXBHTATOJEM,
BO BpeMs MAKCIHMAJIBHOTO PAcXOma OdHEPrHA, T. €. BO
ppeMa MO;0oThOH. Pabora o0enx MAmIMH IpH 9TOM @O-
Ay4aercH BIOJIHE YA0BIETBOPHTEIBHON HpPU CXeME BHIIIO-
weHnsa ux, poxasaHHofi HAa pnc. 331. 3gecs npnmerena
TpéxmpoBoaHad crnerema 2> 230 BOaBT ¢ pacupeneneHneMm
HAnpmKreHnA gepes 6arapero. 3apAAHKIf arperar cocTONT U3

m%l S ﬁg ”H 13?

o 17

Pac. 331. Cxema BKTIOUEHII1 BETPO,IBUTATE/ O Pe3ePBHOr0 BUraTe L.

MOTOpA ¢ MAapallIelbHBIM Bo3OY:kIeHUeM H [OBHICHTEdd Ha-
npa#eHnA. AKRyMyaAaTopHad Garaped uveer 240 anemeHTOB
tana AR nus mandossiieit cuJH 3apAIHOTO voka B 36 ammep.

B CIIIA Goabmoe pacmpocTpaHeHite HMEIOT MaIOMOIIHbIE
BETPO3apA/HEIe arperaThl ¢ JBYXJIOMACTHBIM IIPOIEIIepoM,
[OCAKEHHEIM HEIOCPeACTBeHHO HA OCh TeHeparopa CIemi-
87 BbHOTO THXOXOMHOTO THIA.

OJEeKTPONUHAMO MAIOMOIIABIX BOTPO33PHIHHIX eIPErarosn
«Bungapep» 130T HaUpAkeHNe 6 BOIBI, NpU 3TOM CILIA
TOK3, B 3aBHCUMOCTH OT 0GOPOTOB, U3MEHAGTCS:
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Odoporu
JHHAMO 330 | 370 | 440 ) 500 | 800 | 700 | 860 1060
Aupepnt . . l 1 [ 2 ' 4 l 5 ; 8 l 19 12 14

OGoporar or 300 1o 1 000 B MHyTY MOMeT maBaTh RBYX-
MOTMICTHH Dporentep Anuaon o1 1,5 15 1,8 M, ecau urap wma
ero JONacTH M YIVIE 3AKAMHEHNA PACCYHTAHH HA GucTpo-
xopHOCTE Z, >7.

Pac. 332. Berposapsaaumi arperar «Bundapiep».

BerposapanHsle arperarsl momeocTsio Buine 100 BT u3ro-
TOBIAIOT ¢ PCAYKTOPOM, TAK KAK NPONENIep, UMeloImull Jua-
verp srime 1,8 m, He mMOmer pasBNTh 060poTH , KOTOpLIE He-
OXOIMEL UHAMO NPA CKOPOCTH BETPa 8 M/GeK

Ha pnme. 332 nowrasad ofwumil Buj BETPO3APALHOTO arpe-
rata «Buruapmep» ¢ obaekTpoAHMHAMO Ha 32 BOJIETA,
MowHocTs BeTPO3aPAHOTO arperara 650 Br. ITepenaTounoe
OTHOUIeHe 00OpOTOB NIWHAMO K 060poTaym npomensepa paBEO
orono 5. Orpannuensie 0GUPOTOB NOCTHTAETCA € MOMONIBIO
BOJXYIIHOT'O TOPMO3a, 3AKPEILICMHOro Ha BAIY BeTpOKOJIECa.
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Ha mekoropoM paauyce OT OCH BpaleHNA 3aKpenieHH II0-
BePXHOCTH, HMeIOmue H30THYTOCTh IO PAANYCY CBOero Bpa-
IWEeHnA, YTO CAeNTAHO C LEJNbI0 HAUMEHBIeTO X COMpOTHB-
JIeHUA PN HOPMAIBHHX o6oporax nponeiaepa. Har Tonbro
BeTPOKOJIECO HAYHET PA3BUBAT b OGOPOTH! BhIle HOPMATbHAIX,
BTU TIOBEPXHOCTH MOX AeiicTBHeM UeHTPOOERHLIX CHI OTHIO-
HAawrtesa. [Ipu moJHOM OTHRIOHCHHW OHH CTAHOBATCH CBOEIH
IJIOIIABIO MePUEeHIUKYJAPHO HANPABJISHHI0 JBHMENNA U
¢0o37a10T compoTHBiIeHne. B ofpatHoe nomosrenme moBepx-
HOCTH YCTAHABAMBAIOTCA CHJION NPyY/RUHHL. Y CTPOIICTBO pe-
RYKTOpA ¥ APYTHX wacreii arperara BHAHO 13 puc. 333.

Puc. 333. TloI0BRa BeTPO3apsRIOore arperara  HOKa3aHHOIO
Ha pucynre 332.

Onpma «Bunn-Usmennepy Boinyckaer BeTpo3apAMbie ar-
peraTh (puc. 334) HA TAKYIO #e MOIHOCTH, Kak u «BuHuap-
/Repy, OTAMYAIOUIMECA TE€M, YTO BO3;YIUHBII TOP303 A OTpa-
HuYyeHUA O0OPOTOB NpOHeNIepa AeaaeTcs U3 HOBepXHOCTel],
IIOBOPAYMBAOUINIXCA B INIOCHOCTH Bpalllelid BeTPOKOJeca
(pmc. 335). TopmosaAmIe DOBEPpXHOCTH HPH HOPMAIBHEIX
00OpOTax JeaT B IIOCKOCTH BpallleHus (1300paskedne a);
npm o6OpOTax BEIME HOPMAJBHBIX HMOJ ReHcTBIEM LEeHTPO-
OeKHBIX CHAI COOCTBEHHUTO Beca JOMACTH HAYHYT DepeMe-
IWAarhcA BIOADL paanyca # GY,yT OpeonoreBaTh yeuane upy-
RUHB, TOKA3alHON B MOJOKEHNHN 6. JTH NMOBepXHOCTH Hage-
TH CBOMMM BTYJKAMH 1I& OCh, ROTOpas PACHoI0/KeHa B ILIO-
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CKOCTH BpAMeHNA BETPOKROJecad MNepPHeHAMKYIAPHO Npome-
aepy. Bo Bryarax HMeIOTCA BHHTOBHE IIPOPE3W 4, CKBO3b
KOTOPHO BBEPHYTHI HaAbIOb 6, OOATONAPA 4eMy HOBEPXHOCTh
HOpH IBUIKEHNH BTYJIKH IPOSOJBHO OCH NOBOPAYNBAETCA OKOJ0
HEE U YCTEHABIMBAGTCA IIOCKOCTHI0 B HAaOPABIEHUM [IBH-
’Relllifg, Kak N300paskeHo HA puc, 6, W CO3JaéT COmPOTUB-
JeHue,

O™ BeTpo3apAgHble arperaThl BHITYCHAIOTCA MOUTHOCThIO
or 100 BT 10 5 KBT.

B nocnepume rogmt B CIIA ymeneno BrHUMaMIe BETpO-
QIIEKTPOCTABIAAM OOdBIUON MOUTHOCTH,

Pnc. 334. Berpoaapsii-
Huit arperar «Bunj-
Huvneneps.

Ha pue. 336 morasaiia BeTpOvIeKTPOCTAHIUA MOU{HOGTHIO
B 1 000 kBT, mocTpoeHHasgs OKOJO ropoga Pyrtasmyp, B wrate
BepmonT, Ha sepmune rope I'psmamac, BEcOTA KOTOPOIl
orono 610 M mag yposHem mop4.

Bawns seTpogsurareas QepMeHHON KOHCTPYRUUE HMee U
BEICOTY 35 M I 3aKpeIUIeHA Ha cTAIBHOM peméTre, 3amomeH-
Holf B 0eTOHHLI PyngaMenT Ha rybuny okono 7 M, JIsyxao-
MacTHOe BeTPOKOJecO ¢ fuaMeTpoM B 53 M mMeer auuHy Jo-
nacru 20 M u wupnny 3,7 M, 0ONHHAKOBYIO 110 Bceit naune, Pas-
BupaeMasg Momuocts 1000 BT 1mpm cropocTm BeTpa
14 wfcer. n 28,7 o6/uun. ORDYMKHAA CKOPOCTH KOHIOB
aonacreii cocrasager 80,3 M/ceK., 9To XaéT GHCTPOXONHOCTD
Z=5,72. O0mnii Bec perporoaeca 20 1. Peryauposatue o6o-
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pOTOB MOCTHTaeTcH MOBOPOTOM JIONIACTEH OKOJO OCH MAXOB,
Maxn EpBlIbeB Y Basa 33J€JIaHH IIAPHAPHO TaK, 4YTO HPH
HOpHIBaX BeTPa HOJ AelicTBMeM yIAPHOI HArPY3KM OHM OT-
KJIOHAIOTCA BHanmpaBaeRrH BeTpa Ha 207, 4To nOMOTAET pery-
AATOPY OTPalilyuBATH 00OPOTH BeTpoKoieca. IleHTpobesnHble
CHJIL! JIONACTH CTPeMATCA UEePHiATh UX B INIOCKOCTH Bpaule-

Puc. 335. Peryanposanne (Buux-Hmmertepy HiMeHeHHeM [0.10-
FREHUA TOPMOJAMEX NOBEpXUOCTell BeTpoxoJeca:

@ — NPH HOPMAJILHEIX 060POTAX; 6 — TOPMOSHEIE TOBEPXHOCTH HOBEDHY-
JMCh 107 AENCTBNEM LEHTpoOeNHBIX CWJl; @—HIHEMaTHYecKad CBA3L
MOBEPXHOCTEI.

HUA BeTPOKOJeca. ['eneparop pa3snBaer HOMUHAABHYIO MOMI-
gocts 4 000 BT npu ces 9=809%,, sanpamenune 230 BOJBT,
60 mepumonor TpéxdasHoro TOKA, OJIEKTPONPOBOAKA OT
FeHepaTOPa OIYCKAeTCHA BHU3 yepea leHTpaabHbie OTBEPCTHA
depMul TOTOBKA 1 CORNMHAOTCA ¢ KOHTAKTHLIMH KOJbIAMN,
CMUHTHPOBAHHHIMHA HA IYCTOTEJOM CTCp#AHe KOHTAKTHHX
kouen, [J6TkU HA 9TUX KUHTAKTHHIX KOJABUAX COSLUHAIOTCH
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¢ xabeaaMM, OTBOJAMMMA TOK K TpaHc{opmaTopHOI rpynne,
rje HanpsiKeHNe NOBLINAETCH C NEexbld NPHCOeHUHEHUA K
JUHOAM DJIOKTPONEpe/ladll SHepProCHCTOM.

Ban Berpokomeca pmamerpom 61 cm Bpamaerca B nBYX
ABOWHBIX POJNKOBHX IOMIUDMUKKAX, CMOHTHPOBAHHEX HA
paccToguun pyr or Apyra oxoao 3,7 M Ha onmopHONl pame
ronosra. [lommuunupr, pasMemEHHHI HENGCPEACTBEHHO 3a
BETPOKONECOM, ABIACTCA PANIAIBHEIM, & HOXMNIHUE ¥ My(-
Tl AJA PeryaupoBanud o6opoToB BOCHpuUiAnMaeT o00e Ha-
Tpyskn, paguansHyo m mobosyw. Bam Berporoneca mpu-
RII0YeH K IBY XCTYNeHUYATOMY PeIyKTOPY C IeBp oHHOIf 3y6ua-
TOIl nepejayell, NOBHIIANIGIH oGop(JTLI, HOTOpHE JOJHKel
penaTs reHeparop, 10 600 B munyTy. Ilepsas cTyness noss-
weHnAa 06OpOTOB NPOM3BOIATCA ¢ HOMOW{BI0 3y0UATUR, HA-
XOAAUNXCA B 30UENJCHAN ¢ 3y0UaThIMH BbIEMKAMH HA Bamy
C Kampoil ero CTOPOoHE B OJHOH IIOCKOCTH, TpOoXonAueit
depe3 och Baaa. Ban Bropofi cTymeHH mepemauu CoefUHEH
¢ BaJIOM reHepaTopa MMApaBaMueckoil mydroil npmer Ame-
pureH Baoysp. C eHewmHeli croponn TreHepaTop HENOCPeA-
CTBEIHO coefuHéH ¢ Bo30ynurenem. CTaHRAPTHHIL PerynaTop
CKOpPOCTA € NROUOJNHUTOJBHEIMI DIEeHTPOKOHTAKTAMH HPHBO-
AUTCA B [BUKeHIle yeped 3y09aTylo Nepefayy OT INIABHOIO
BaJIa BETPOKOJeCAa.

¥YcranoB BeTpoOKoOJeca IO BeTpy OcyMlecTBIAeTcA TUpaB-
JUYeCKOM MEXAHN3MOM, KOTOPHIH DPHBOZMT B JBUKeHHE
nepeavy, CMOHTHUPOBAHHYI Ha (epMe TOJIOBKH 1 HAXOmA-
yloca B 3anemIesnn ¢ 0onpmnM 3y64aTeiM KOdecom, 3a-
KpPemICHHHM Ha BepXHeM BeHIle Gamnn. Braodenne n Bbl-
RIIOYCHHO MEXAHU3MA YCTAHOBA HA BeTep JedaeTcA (uore-
poM, BCE BpeMA YCTAHABIMBAKWINUMCA IO BeTpy.

Ocranos BeTpOXBHTATe]A IIPOM3BOAUTCA TOPMOBHEIM YCT-
poiicTsoM ¢ (PRKIMOHHOL mepenaveil, IpABOAUMOH B JBRO-
MEeHNe DBIAEKTPOMOTOPOM,

C onradpsa 1941 r. no mapt 1945 r. 918 BeTPOYIEKTPOCTAH-
yua Bupaboraaa 360 Theaw ke, OHa Haxoxuaack B pabore
3a oot mepuog seero 1030 vacos, n3 nnx 838 yacoB ycTaHOBKA
paborana co cpeiHeif MOmMHOCTHIO 431 HBT mapamITeabHO
¢ ameKrpHyecKoli cuctemoit. B mapre 1945 r. Berpomsmra-
Te1b NOTepPIiesl 8BAPHIO: HA XOAY OTJIOMAJaChH JONACTh BeTPO-
Kollecd BecoM B 7 T. ABapud NpomM3oULIA BoaeAcTBue Ie-
YAOBIETBOPATEIbHOI CHCTEMbl POTryanpoBaHuA,




TI'I4ABA XVII

KPATRHE CBEAEHHSA 10 MONTARY
0 PEMOHTY BETPOJXBHI'ATEJIENl H ¥YXO0] 3A HOMH

MoHram BeTpopBurarteneit 3aBOJCKOFO M3FOTOBJICHMS
IveeT 9Ype3BLIYAHO BaKHO® 3HAYGHIE B Jele BHeppeHOA
BeTpOABNraTesIeil B cenbeckoe Xoaatficrso. Ilnoxaa npuronxa
JacTeit BeTPOABUTATENA MPH MONTA:KE BHI3LIBAET HE TOMBKO
NI0XYI0 paboTy BeTPOYCTAHOBKW, HO M HONHYH €8 Hempu-
TOHOCTB,

lonpo6ueie ymazaHus O mOpAAKe MOHTA’KA PpAaBANYHEX
TAMOB BeTPONBUIaTeNell NANTCA B NHCTPYKIMAX, KOTOpPHE
COCTABNAIOTCA Jau00 3aBOXOM-3ATOTOBHMTENEM HA KAMIHIT
BEIIYCKAaeMblif T BerpoAsmnrareas, aulo opraHusamgmei,
paspadoTasmeii KOHCTPYKIMIO BeTPOJBUIATE]A.

§ 69. MOHTA BETPOJBUTATENEH MAIBIX MON{HOCTEI
OT 1 0 15 J1. C.

Mosnramnaa Gpnraga ofbano coctout n3 b man 6 pabounx
n onHoro KpammpumupoBaHHOro Opuranupa.

Ilepsaa paboTa 6purajms cOCTONT B PACHAKOBKe H IPOBEpKe
KHOMINIEKTOB 4acTelf BeTPOXBUTATENdA, ROCTABIGHIBIX HA
mecto. Ilpm nposepre ciegyer monn3oBathea cuenuPHira-
uueilt, TOMEeméHHOIl B MHCTPYKIUM 110 MOHTAKY , TPUIIOKe IO
K JAHHOMY KOMILIEKTY BeTpojsurateas. Ecau mpu atom
obuapy®uTCcA HeflocTaya N GpPaKOBAHHBIE NETANH, TO ceif-
yac ke COCTABIAAETCA AKT U MOCHJIASTCH Ha 3aBOA-N3TOTOBII-
TeAb AXA CPOYHOTO JOYHOMIVIEKTOBAHHUS Aarperara.

Benex 3a stum Opuragmp fgenaer pasMer®y KOTIOBAHOB
noa GyHIaMeHTH HOT GamHm HA BHOGPAHHOM NOJ BETPOYCTa-
HOBKY MecTe. Ecam BeTpolBuraTens cTpOMTCH M MOABEMA
BONH, TO YYMTHIBAETCA NpH STOM MOXOKEHHE CHBARUHBL
OTNOCATeNbHO BepTHKaAbHOI ocm Gammun.
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Barpyam:.
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Kotnosan 1000 x 1000
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Pue. 337. OcliacTka BETPOABAraTCAA TAKEIRHEM 060pyJ0BaUmCM TEPE] NOTREMOM.

MoHTam BeTpoABHIA-
TeAA HAYUHAWT cO cbop-
un  GamHn., OcHOBHbE
YrOJABHUKHM HOT OfHOIf
n3 eé maHemel packiIa-
mBIBAIOTCA Ha OpémHax
TaK, 4TOOB MOCJe HOX®:-
éya Hawnn eé ochb TOUHO
COBIIANA C OTMCTKOIT LeH-
Tpa GauiHi Ha eé OCHOBA-
nun, Ecmn ske ocs 0amun
HC COBIALET ¢ OTMETHOIl
et yeHTpa Ha QyHAaMeH-
Te, TO JAA CMeIleHUs
NOXHATOTO BeTPOJBUTA-
Tenda mnorpedyerca 3Ha-
YATEeJNBHbIL TPYR.

[locae cBoprm Gaman
OpHCTYNAIT K cOOpKe
TOJNIOBKA H BEPTHRAID-
HOrO Baja BeTPOABHTa-
Teas. JarpASHCHHBIE Je-
TAJAR UOJIUNIHAKOB U
meer oceil M BAJIOB 1po-
MBIBAIOT KEPOCHHOM I
CMA3HBAIOT CBERAM Ta-
BoTOM. 3alenneHne Bepx-
Heil mepepaui, colpaH-
HOII B TOJOBHE BETPO-
ABHraTeNA, IPOBEPAOT
HEeCHKOJLKIMI [OBOpOTA-
MH 33 CTYIMUY BeTpo-
Boro koxaeca. llpm aTom
roJI0BKA MOBCPHYTA OCHIO
BeTpoKOJeca BBepx. Be-
TPOKONECO U MEXAHN3M
peryiInpoBaHuUA  BeTpoO-
aBurateneiflt MOUWHOCTBIO
go 10 a1, ¢, cobumpawor
BHM3Y, OJHOBPEMEHHO ¢
MOHTAKOM TOJOBKH,

Cobpaunnit BeTpOBH-
TarTeanb NPUNOAHAMART B



Tabamya 48
Tagexa® )18 nMoxBLEMA Berpoisuratera TB-8

- - HKoan-
IanMenoBaRde yactell 1 geraideil PasMep Mmartepnaa qeCTBO
i. Jle6éama Ppy3IBaA 3T « o o v o — H
2. Baok ogHopyubeBOll 5 T . . . . 1
3. qumﬂe poduKkH [n0x Tpoc
THMM . ..o v i i e _ 2
4. Aropuoe OpepHo nanA Bagdel

OTTAHIKKHE « « . . o e e e e e CocHy d=22 c¢cM =2 M {
5. CTpeda . v v v v v v e e e CocHa d=22 cm 1=8 ¥ 1
6. IlonepeqasHa ., . . « « v« o 4 . . Cocita d=25cym l=6 M 2
7. BpeBHO AAA NOAKpENJeHUA HOY

GIUIHEM .« v+ v o v v v v e a v v e CocHa d=12 cm =5 u™ 2
8. Ioakadagka -~ Gp¥C + « « . « o . CocHa 13X13 ¢v =1 ™ 8
9. AxopHoe O6pesHO HILKHEN o=~ }

TNEPETUHBI « » v o « « o o & v s« Cocwa d=26cm 1=5 M [
10. Axopuoe GpepHo nebénvu . . . . Coexa d=25 ¢ 1=3 M {
11, Tpoc Ipy30BOlt CTJIBLHOIL d=17,5 M\i 502\37/ 0,84-1) (
2. flkopuuil TpoC aeBETRN o o . . Cranbﬂoi’l (6X37x0,8+1)

d=17,5 MM 1 =15 M L
13, Axopuel Tpoc mua mnomnepe-
MHHEL o o 0 ¢+ « 2 0 o 0 4 e Craabgolt (6><37 8-}—1)
d=17.,5 M, {
4, PacTrAHKA CTPEJIRl TPOC . . - . CrameHoOm (6~ 3)><0 5-}-1\
d=10 1o 12 Mm 1=220 {
5. OTTAMKHKA TDOC o « o v 2 o « o » CraabHON (6% 30X0,5+1)
d=10 g0 12 MM 1=50 * 3
16. OnopHasa cKko6a 1A pOJUKOB . TToJI0COBOE HiEIeBO
100X12 MM {
7. 0Cb ¢ TANKAMI & v 4 + s s s Henezo kpyrmoe
d=30 Mn 1==25) Mu §
8. Minuapku ¢ raficaMg . . . . . . d=3/7 1=36 cM A
9, Wafi6a . ... ... ... ... IIoJ0COBOE Kelle30
10> 8) mm 2
20. XOMYT §8I4 4 v - « « « v « v & Kene3o kpyraoe d=3/" {
. XoMYT ¥3318 v . = v 0 0 v u s » [10TOCOBOC
10x60 MM 4
22, XOMYT v3l1a . . .« . . . . . » noaccosoe 10X 60 M1 {
23. Tpoc 6.10Ka CTATBHON + » o« . . d=17,5 M'\i (6Y37><0 8-+1) .
24, Boartm c rafikamy .. ., .., . d=3r l__z.’) M HeTean
KpPyrioe 8
95, BpesHo YnopHoe 3agHetl (1-

THERHRIT « v v v v v v v v e e d==22 e 1=120 ex 2
26, Ilonepedtice OpeBHO ICA BETPO-

HOTECO o v v v v v s v v = v 0 0 d=1) r1 =6 M l

HAKRJIOHHOE NOJOKeHNe I KIAAYT BEPXHIM OTCEKOM Ha KO3ET
(puc. 337) m DpoON3BOTAT €I0 OCHACTKY TaKeaasRHEIM 000-
pynosaruev. aa cupasok B Tabaune 48 npmBoguTcA COM-
COK NPHMEHAEeMOro B IPAKTAKe TaKeJa:KHOro 06opyHoBalii
174 nmof'séMa Berpoasnrareas TB-8.
[lepea mogmémom BeTpoxBAraTeNaA MPOBEPAETCA NPOIHOCTE
ero OCHACTKH, I YeTO C IOMOU[LI0 TPYy30BOil Aebénki npu-
IOgHUMAKT Haj onopoii Ha HECKOJABKO CAHTHMETPOB BETpO-
ABHraTeab M, OCTABMB €I0 B DTOM HOJOKEHNH, AT TOMOJ-

HUTE1pHYI0 HAaTpY3Ky Ha TOJOBKY BeTPAKA.

OOBI9HO BTY
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Harpy3Ky COCTABAAT OT 4 10 5 9ej10BEK, KOTOPHIE CTAHOBATC A
v BepmnHN GamHm (puc. 338), Ilpm 910M npoMCXORIT
O0TAMKA 1 HpOBepKa CHAacTH, Tak KAaK B 9TOM DOJOMKEeHNU
CAJIEl, HAmpaBleHHE® IO Tpocy, Hauboaspume. O6muii Bug
nogseéMa serponsurarend TB-8 moxasan ma pame. 339.
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Pme. 338. IIpoBepka OCHAcTKH BeTpPoJEdraTelId.
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Pac. 339. O6muii U noxsésma TB-8.

Ecam peTrponBurarenn npeaHasHadeH JAA HOXB8MA BOIH
N3 CHBE&KHUHEI, TO NJIfA MOHTAKA HACOCHOrO o60PYROBAHNA
MemAy HOr OaHA BLIPEIBRIOT KUTJIOBAH HOJ LIAXTY, CTEHKH
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KOTOPOIi BHIKIAABIBAIOTCA 13 RUPINYHOI! unu 6yTOBoﬁ Kaan-
KH Ha nemeHTHOM pactsope. Ha pne. 340 mokasams! gyrna-
MEHTH N IIaXTa HacOCHOTO 00OPYyAOBaHMA BETPOXBHTATeNd
TB-8 ¢ 0cHOBHAIMM yCTaHOBOYHBEIMU pPa3MepaMu.

Boaee momarie BerpopBuraTenu MOAHNMAIOT TaK#e B CO0-
paHHOM Bue, HO Ge3 BeTPOKOJECA U XBOCTA, OTH 9aCTH IIOA-

34 E. M. ®atcen 529



HUMAKT [OCJae TOTO, Kak 0AaHI 3aKkpendar Ha QyHmaMeHTe,
AR 4ero HA TOJOBKe BeTPONBUTAaTels MOHTHPYIT ¢epMmy
¢ npyma Gmowamu (puc. 341). Uepes HHX nepeKunnBaor
TPOC, K KOTOPOMY NIpPHMKDEINIAIOT CHAYaJga BeTPOKOJIECO U
OONHUMAIT ero JeGEAKON, a 3aTemM — XBOCT.

Pepuy
— "1
l._' - —
' ?I:T_ZL%‘:QEI&:\:S\E!L _ JI

Pac. 341. Moaném Betpo-
roJeca W XBocTa € WO-
Momslo 6710KO0B.

[Tocte womTaska BeTpORBUMATENA NMPHCTYNAT K COOpKe
nepeavn OT BETPOABHTATENd K paGoddM MAIUMHAM.

Berpoasurarenn MomHOcThI0 Bhe 25 7. €. MOHTHPYIOT
no gactAM. BamH cobupanT ¢ aecos u nmogMmocreii. OTxeas-
Hble 9aCcTH BeTPOABMIaTend, coOpaHHHE BHHU3Y, NOTHHMAIOT
BBepx KpanoM «[lepur». Ha puc. 342 mokasan monram Ber-
ponsuratrenda HpsrMckoit serposaexrpocranunn JI-30 M Kpa-
HoM «[{epur» (omnmcanme craHpnm cMm. § 67).
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Ilpopepra MoBTA:kA H HANAIRA paGoTH BeTpoaBHTaTedd, ITo
OKOHYAHUK MOHTAKA NPOBEPAIT JCHCTBUe Iepexadu, pery-
aupoBaHUA W ycTaHOBA Ha Berep. IIpu atoM gBUratens xoua-
#eH GHITH OTPETyJMpPOBAH TAK, YTOOR MEXAHM3M HAYMHAT
OTPAHWIABATE 060POTH IIPHU OIPENEIEHHON CKOPOCTH BeTpa.
Hanpumep, na paitonos co cpejHETof0BOIi CKOPOCTHIO BETpA
OT 4 10 5 M/CeK. BeTPAK JOJiEH HAYMHATD OTPAHAIUBAT b 000~

e

s

o2

7

Puc. 342. MosTak BeTpoABHraTeNs1 ¢ HOMOUIBIO KPaHa «J[epaKy.

poThl mpu ckopocT: BeTpa 8 M/cer. Bonbmei nan mersmeit
3ATA/KKON peryaupynolleif IpyUHE MOKHO HOOHTBCA, 4TO
BeTPOJBUIATE b HAUHET OTPAHIIMBATE O0OPOTH MMEHHO IIpH
OaHHOH CKOpDOCTH BeTpa.

HonrponsHaAa mnposepka peryiupoBaHHA fAexaeTcd Iy-
CKOM BeTpoaBuraresns B pabory. IIpu srom Berpopsurare.nn,
peryaupymouneca BEIBOJOM BETPOKOJECA M3-IIOX BETpa, 3a-
nycKamoTea B paboTy mon Harpyskoii. Ecamnpnstom BHBOA
BETPOKOJIECA OCYWeCTBIALTCHA OABJISHNMEM BeTpa 00 Ha
60KOBYI0 JI0TIATY, NGO Ha BETPOKONECO, UMEIOIee DKCICHT-
pucuTeT, TO 3Ty NPOBEPKY HEOOXOAUMO IPOM3BOAUTE IpH
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CKOPOCTAX BETPa, A3MEHAIIMXCA OT 7 u Bpime 8 M/CeK. ¢ TeM,
uT00B MOYKHO OBLIO NPOBEPHTH, NIPKW KAKOH CKOPOCTH BeTpa
HAYNHAET Je#icTBOBATE DPEryJupyoIUnii MeXaHN3M.

Ecau BerpopBmraresns peryaupyerca nog peficTBueM HEHT-
pOOEIKHEIX CHJT, TO KOHTPOJIBHYI NPOBEPKY MOMKHO IPOU3BO-
ANTH 1 HA cjabblX BeTpax, HO 6e3 Harpy3KH, TAK KAK B JaH-
HOM cry4ae neHTpobemHbplil peryiATop HAUYNHAeT geiicTBO-
BATh NPH CIpEfeNCHHHX 060poTax, KOTOpHE N HEOGXOUMO
BHIACHUTH NpPH [AHHOH TNpOBEpKe.

3damep cKOpOCTeil BeTpa NIpHU KOHTPOJLHON HpOBEpKe pe-
ryaupoBannd Haunbosee yooOHO NPOM3BOLHTH AHEMOMETPOM,
IOKABBIBAOIMM MTHOBeHHbIe KOJe0aHUA CKODOCTH BeTpa.
Jas a10it nenm ynoGer npuGop ¢ BOABTMETPOM, LIKAJIA KO-
TOPOTO IPOTAPUPOBaHAa Ha cKOpocTH BeTtpa, ONHOBpPEMEHHO
¢ TIPOBEDKOH DPEryIHPOBKH, IPOBEPAIOT TAKH® YETKOCTD
paGoThl mepejayM W APYIAX 9acTeil BETPOYCTAHOBKH.

MoxnTamuan 6pnra:1,a cHaéT BeTPOYCTAHOBKY XOBAICTBY
nociie NpOBepKH €€ B pabore B TeveHme cyToK. Ecan mpu stom
Oyper 3aMeuena HEYETKOCTD B paGoTe MeXaHUBMOB BCJIEACTBHE
HeyNOBISTBOPUTEIBHOI0 MOHTAXKa, TO OGHAPY:HeHHEIH He-
KOCTATOK AOJeH ObITh YCTPAaHEH, W TOJBKO IOCIE DTOTO
BOTPOYCTAHOBKY MOMKHO CATh XO3AMCTBY II0 AKTY IJIA IYCKA
B DKCIIOATANHMIO.

§ 70. OB YXOJAE 3A BETPOJABHTATENAMH H PEMOHTE uUX

BerpopBurareas, mo cpaBHEOHUIO ¢ EPYTHMH ABHTATEMAMH,
HaxXognTca B Hanmbodee THMEIHX YCIAOBHAX DHCIIOATALHH,
ArvocepHrie ocagkm (romonén), mopuBBCTH BeTep n 6ypsa
c0371al0T IepeMeHHNe Harpy3KH, KOTOpPHe AellcTBYIOT A ero
wacTn U npu paGore u npn crosHke. YToGH mpeaynpexaaTh
HOJIOMKE BeTPOABHIATENA U INOAAEPIKUBATH BETPOYCTAHOBRY
B XOpouIeM COCTOSHHH, Heolxognmo, urobn Habmogamnmmi
OB 3HAKOM € MEXaHH3MOM M MOT OBl YCTPaHATH Hemo-
73KV, 3aMeYeliHble NpH palore pBUraTeld.

O6g3agHOCTN HA0MIOMAIOLIET0 3a BETPOYCTAHOBKOI mana-
ralTcd B MHCTPYKEDNN, KOTOPaA ROMHA OBITH BLIBELIEHA B
[OMeIIeHNY YCTAaHOBKU. 3/ech /e A0KeH ObITh HAOOp mHCT-
PYMEHTOB: MOIOTOK CjecapHHIT, 3y6mao caecapHoe, mac-
nénka Ha 0,5 a, 6unon gug raBora Ha 10 kr, OujioH 1A Macaa
Ha 15 Kr, pasBojHLIe U TacuyHLIe KIIOYH, IOKADHLUI moge ¢
KapabuHOM 1 BepCBKOM MUHOIL B 4 M U TommAHOM B 45 MM,
KePOCHHOBAaA JAMIOA «IeTydasd MBIUIbL> N KOMILIEKT CIell-
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omeaael. O6g3aHHocTH HAOJAKOAANIMEro, olmme IS BCeX
BETPOYCTAHOBOK, CBOJATCA K CIEAYOIIEMY.

IIpousBoants emegHeBHO OCMOTD OOJTOBHIX COSAMHEHHI
W NOJTATUBATE ociabesuive raffk\, MONIBKE WM LIYPYIH.
ITpn ocmoTpe MOMMMHB CMA3HBATBCA BCE MCCTA TPYLIUXCHA
yacteil, Macsio, 3anntoOe AJA aBTOMATHYECKON cMa3Ku, A0J-
#HO 00HOBIATHCA 1 pa3 B6 mecanes. OrpaGoTanHOe 11 3aTpA3-
HCHIOE MAclo0 AJMA CMA3KH YIOTPeOJATE HETh3f.

Habmopalomuil 1omKeH He KONYCKATh IOCTOPOHHAX Joaeit
NMONHUMATECA HA GamwH0. [Ipn HabnmwaeHNN HYKHAO HMETH B
BUAY Takke ciaeaylomee. BeTpokomeco Hexrb3s NpUBA3KIBATL
K Gammpe. Ecan morpefyerca ero 3aTOpMOSHTL, TO MOSKHO
OpHUBA3ATH TOJBKO K XBOCTY Hanm K ronosxe. K GamHe
MOJKHO TIPHBA3aTh BETPOKOJECO JNIb B TOM Caydae,
ecJil OHO YCTAHABIMBAETCA HA BeTED He XBOCTOM, & Bpyd-
HYIO.

Betpoppurarens pomameH ObHTE 3arpVAteH TOXBKO HA TY
MOIIHOCTB, HA KOTOPYIO paccuYNTana ero mepemada. Kean
BEeTPOABHIATENb peryampyeTcs [eifcTBHeM IeHTPOOEeKHBIX
CHJI, TO PR GONBIINX CKOPOCTAX BeTpa ero MOJKHO Ieperpy-
aurs. ManmmAada Harpyska OymeT cHW'KATh HapacTawinue
0G0OpOTH; IpH 2TOM OH Oy/eT B COCTOAHNU paboTaTh ¢ TaKOH
Harpyaxoif, KOTOPAag COOTBETCTBYeT MOIMHOCTH BeTpPOABH-
raTeias, BO3pacTallell npoOmOpPUUOHAIEHO KyOy CHOpOCTH
serpa. Hanpumep, ecim serpomsurateas [-12 ¢ pacuér-
HOI1 MOmHOCTHIO B 15 o1, ¢. mpu cKopoctH Berpa 8 M/cex.
MOArPY’KRATh 10 Mepe yBeIHYEeHHA CKODOCTH BeTpa BhIE
8 wm/cer., To upu 16 m/cer. oH Mor Gn oGecHednTh paGoTy ©
Harpyskoii, coorsercrylomeii 120 a. c., opm He3HAYNTEN b~
HOM HOBHIIeHUN 060poToB. EcTecTBeHHO, TaKaa meperpyska
BHI30BET IIOJIOMKY MEXaHH3Ma Iepexaqu,

PeMoHT BeTpojBHraTeneii, KaK M APYIHX MAUIMH, 3aKII-
4aeTCAa B NCOPABIGHNM CTAPHIX, H3HOCHBIINXCH MIH CIOMAH-
HbIX JeTasqelt W 3amMeHe uX HOBHMH. {1 BeTpopBHrateseit
emwé He pa3paboTaHHE HOPMATHMBB, KOTODHE IIO3BOIMIN OB
OpPUMEHHTE M3BECTHYI CHCTEeMY IJIAHOBOIpEeNyHpPefuTedb-
HOr0 PeMOHTa, II03TOMY, 4TOOLI M30esKaTh aBapuil, BHI3BAH-
HBIX Ype3MEepHHIM W3HOCOM JIeTadeil, B IIPAKTHKe PEeMOHTa
BOTPOABHTATENEN MOABIYWTCA OOWMMN A BceX MAIINH
npuémamMn yerpaHeHnsa pedextoB. Yrto ke wacaeTca op-
raHW3AIMd peMOHTHOrO fejia IO BeTPOLBUIATeNAM, TO
OHO WMeeT ¢BOM cmepududecKkne 0cobeHHOCTH, BEITCKADWeE
n3 ycaosnil sKcmaoaramuM BTHX MammH. Ilpm MmaccoBoM
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BHeJpeHHMH BeTpoasurareneif, HecOMHeHHO, M 3aech 6yger
BBefieHa 0GOjlee cOBepIIeHHAA CHCTEMAa peMOHTA, NMpHMeHse-
MafA celiyac B TPAKTOPHOM H aBTOMOGHABHOM fele.

IInampoponpenynpenuTrebHAs cHCTeMa peMOHTA IipaMe-
HfAeTcA TaM, Ile HHTePBAJIKl, 10 UCTEYCHNN KOTOPHIX Heo0Xxo-
IEMO IPOM3BOTUTDH TOT MM APYToil PEMOHT, MOTYT OHTH 3a-
paHee YCTAHOBIEHH! B BHAC ONPENeNEHHOIO [INIAHA PEMOHTA.
Jra cucreMa peMOHTA pasjedasercA HA TeKYIIHi, cpemHni u
RAINTAJbHELH.

TexandeckHd yXO01, B 3aaTy KOTOPOTO BXOANT yCTpaneHne
He3HAUNTeAbHH X HeQeKTOB B 00OPYMOBAHMMN, BHIIOJIHACTCH
06Ccay MU BAOIINAM MALAHY IepcOoHanoM 0e3 y4acTud PeMOHT-
HOII MacTepckOIl man peMOHTHOI Gpuramil.

Terymnad peMOHT BKJAIOYACT PEeMOHT AeTanelf, JOCTYIHHIX
OCMOTDY, & Tar/Ke M TeX Jieraxeil, KOTOphie TpeGylOT He-
OTJIOKHBIX HCIPABJICHAIl B PeMOHT NJIN 3aMEHA KOTOPHIX He
¢BA3AHH ¢ HOJHOH pa3bopKOIl MAUINHL. 3TOT PEMOHT KOJ-
#eH YCTPaHNTh 00HADYKEeNHYI0 HEHCIPABHOCTH cefiwac e,
oKa feiicTie eé He OTPA3MIOCh HA JPYTIHX JACTAX. Taxn
o6pasoM, TeKYyIIWil PEMOHT MTPAaeT BAKHYI POIb B CPOKe
©cayx0n BeTPOABATATENA, KAK ¥ APYTHX MAIIMH.

Cpepunli peMOHT oTimuaercd OT TeKyiero (oJiee 3HAUM-
TeabHOI pazdopxoil mamnau. Hanpumep, npn peMoHTe Ber-
poABUraTeIA CIOAA MOKHO OTHECTH: CHATHE BETPOKOIeca,
3aMeHy maTyHa Win mecTepHN n T. u. [Iponssoaures onHo-
BPeME@HHO DEMOHT /IDYIX JeTajeli, BRAIOYAIOMMII Bce oOme-
panun IO TEKYIleMY pPeMOHTY.

KanaTaapapiii peMOHT npon3BORMTCA depe3 O PeneaeHAE
CPOK DKCILIOATANMM MAIINH, KOIA OHA IIPUXOAUT B TAKOE CO-
CTOsHME, YTO HI TeKYINWil, Hu cpepfHuil peMOHT He B COCTOA-
Hnn YeTpaHUTh Je@eKTH H3HOMeHHOCTH MamnHau. Tpebyertca
HOJHAA MPOBEPKA BCeX JacTeil W AeTaneii, a PeMOHT BeTpoO-
ABUTATENA CONMPOBORAACTCA (IOBAJKOH» ero Ha zemuano, B
DTOM ciydae HeoOxOonmMmoO yuacTwe nemnoif Gpuragsl ¢ Take-
namHFIM 000PYAOBAaHAEM U NONHEIM Ha00pPOM HECTPYMEHTOB,
OpUMeHAEMBIX NPU peMOHTe 1’ MOHTaske. Berpomsurarens
OpU PEeMOHTe BEIKII0YAETCA U3 PAbOTH HA NIMTEedBHBI CPOK.

ABapnitHbie peQeKTH MAUINHB YCTPAHAKTCA JIA00 cpen-
HUM PeMOHTOM, An00 KAIATANBHBM, B 3aBHCHMOCTA OT CTe-
[eHN NOBpesRAeHuii n OOIero cOCTOANNA MAMIMHEL [OCHEe
asapuf. B npaxkTiKe peMmMoHTA BeTpojBUraTeseli IMpUMeHdA-
I0TCA [BA BHAa POMOHTA: TEKYIIMI M KAIMTAJBHBII.

Berpoapurartenr nogsepraercd N3HOCY He TOABKO BO Bpe-
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MA padoTH, KOrJa U3HAMINBAOTCA Nepeada U NONMINIHAKH,
HO U BO BpeMA OCTAHOBOK BeTPOJBHAIATeNA, BCJIGACTBHE IIO-
CTOAHHOTO JieficTBAA IOPHBOB Berpa. Ilpn OCTaHOBIEHHOM
BeTpojBUraTe/e W3HAMNBAIOTCHA OIOPH B TOJOBKE, MIAPHH-
pHl B XBOCTE, OHOPH MOBOPOTHOIl JIONACTH M T. I

ITocrogHAOe JeficTBHe BeTpa, a TaKke aTMOCepHHX oOcaf-
kOB Ha paboume 4acTh, OOHYHO HaxonAmMecs B HanbGosee
CHJIBHOM BETPOBOM IIOTOKE, CTABNAT BOTPOXABUTATENN B BechbMa
TAMENBe YCIOBUA DKCINIOATAIMH.

TlosTOoMYy OCMOTD I TEKYIKIT DEMOHT BeTPOXBUIATCIA AOT k-
HH IIPON3BOAUTBCH IIOBCEJHEBHO. OTOT PEMOHT BRIYAET
pAA upenylUpeRHTeNbHEX MePONPUATHIl, KOTOPHE MNO3BO-
JAI0T 3HAYNTENBHO YMEHBUINTDH H3HOCH JeTaneii n cBecTH
0 MUHHMYMA Pa3jindHbBe HEeNOoJMajKu u asapnn. YToGH mpo-
BECTH KallMTaJbHbI PeMOHT, TpefyeTcA 3HATH KOHCTPYKIMIO
y310B N MEXAaHW3MOB BETPOABHTAaTeNsi, B3aUMONeiicTBuA
ero gacreit. CiemoBaTeabH0, PYKOBORUTENH PEMOHTA JOJREeH
OHTE KBAAMQUUNPOBAHHEIM B 00JaCTH BETPOYCTAHOBOK.

PemonT Berpojpmraresneit meaecoo0pasHo OpraHN3OBI-
BAaTh ¢ I[ePefBIKHLKIX MOHTA7KHO-DEMOHTHHX MACTEPCKUX.
9T0 — 3aKphITaA TpPy30BaA AaBTOMAIIWHA, cHAGKEHHAA He-
0o0X0gUMHIM MeXaHMYeCKHM OGOpy/0BaHMEM, KAK-TO: Ha-
CTCHHEIM DPYYHBIM CBeDJMIBLHHIM CTAaHKOM, THCKAaMH, KOMII-
JIEKTOM ¢J18CapHO-KY3HEYHOr0 MHCTpyMeHTa 1 T. U. B Mamnae
HDOoskHA OBITH KIAJOBKA JUIA XpaHeHNHA 3aMAcCHBIX JacTeil n
MEJKAX PeMOHTHEIX MATepHadaoB.

§ 1. TEXHUKA BE3OIACHOCTH I'PM MOHTAMEE
11 OBCIIYWKABAHNN BETPOABUTATEIEN

[Ipucnocobaeana u yerpolicrBa, ofecmednBamiomue Ges-
OMacHOCTh PabOTAIOIKX, pasgedsioTes Ha: 1) HAAMBARYaJb-
Hble BAIIUTHLEIE NPHCHOCOOJeHMA, 2) orpamkueHHs u 3) Ipe-
JAOXPaHNTeJbHBe YCTPOiicTBA.

UapuBupyansHele 3alMUTHHIE MPHCIOCOGICHNA TpegHasHa-
YaTCA A KOKAOTO pPaboTamiiero B OTHeNbHOCTU; CIOXA
OTHOCATCA: UpefOXpaHuTe;bHEE (3AUTHHE) OYKHN, CIIel-
0jesKa 1 cleno0yBh, MIJIeMEl M IIUTKA A 3JeKTPOCBA PIIi-
KOB, cIlacaTelpHble MOHCA M KOFTH IJA pafOoTAIoOmIIX HA BEHl-
core.

Orpaspgennd OpUMeHAITCHA IIA TOro, 4ro0pl HEHO-
IOYCTHTH 96I0BeKAa K ONacHOMY MeCTy, 8 TaKske IpeocTepedb
OT ONACHHIX IPEAMETOB N1 BO3MOKHOIO WAajeHHUA C BHICOTHI.
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IlpenoxpagnTenbnte yCTPOHCTBa Ipej-
Ha3HAYAITCA MJIA CHTHAJIM3ANMU O HACTYIUIEHNHM OIACHOCTH
WA [AJA YCTPAHEHNA ONACHOCTH B HaIesammit MOMeHT.

PaGoTs Ha BB COTe ABIANTCA OCHOBHBIMH HpH
MOHTa’ke, PeMOHTe N O0CIy;RMBaHMH Berpogsiurareredl. K
pTHM paboTaM JONYCKAKTCH Jauua, IPOIIeqIiie MeJHI{MH-
cxnit ocvorp. Hemnbss momyckars K paboraM Ha BEICOTe Jn,
CTPAflAlONIIX TOJOBOKDY#ieHIeM, BIIJIeNcHell, cepaeYHEIM
GomesHaMu u T. 11. J[n1A paGoThl HAa BHCOTE BCIOAY, Ile TOJBKO
BTO BO3MOKHO, NOJ/KHE OBITH IIPEAYCMOTPEHH IIOCTOAHIEE
IJIOIA/1KM JIOCTaTOYHHIX Pa3MepoB, OrpakAEHHLIC HepmiaMu
BHCOTOIl He Menee 1 M co crmomHoif 06MMBROA IOHM3Y,
IJA TOrO 9TOGHI ¢ INIOMA/KK He yIaJj Kakoif-1nbo mpepgmer.
MOryIuil IPUYMHATE yBeube NPOXOAHINUM BHH3Y.

Ha mmomazky, pacmonoskeHHyI Ha BHCOTE, JIOJKHEL Be-
CTH JIECTHULH ¢ TIePHIaAMM.

Haa paboT Ha roJIOBKe BeTpPOBUTATeNIA B Henax Gedomac-
HOCTU HeoOXOANMO IDPUMEHATh CcHacarelbHble mofaca. bes-
OmacHOCTH pafoT NIPH 9TOM 3aBHCUT OT HANEKHOCTH €AMOro
[ofgca W BepEBKH, K KOTOpO#t oH npuxpemnéd. Ilepex ymo-
TpeGieHMeM IIOAC W BepéBKY HeOOXOAMMO MCIBITHIBATH IpY-
aoM B 100 xr, cGpackBaeMBIM NIATH Pas ¢ BHCOTH B 2 M. [[mu-
Ha BepéBRM JIA NOABASKN pafouero NpuMeHdeTcA B 2 M.
Ilossca 1 BepéBrm AOMKHH XPAHATHCA HAa CRJIANE B CYXOM
MecrTe,

IIpu paGore Ha TeaedOHHHX ¢TON6AX M HA JEPEBAHHEIX
MauTaX NOJ BeTPOABUTATENH HEOUXONUMO II0Ib30BATLCA UC-
IPaBHRIMEI KOITAMIL,

Hanlonee omacHEM MOMEHTOM OpPH MOHTaske BeTPOJBUTa-
TeJell ABIAeTcA ero monbéM ¢ 3eman (puc. 339). HeGperknan
U mocnemHaa cbopka cHactd (puc. 337), a Takme Hempa-
BUJbHAA OPraHH3alHA MOHTaka MOTYT IHOCIAYMHRHTH IPHUH-
HOIt CcephE3HON IBapHH, IPH KOTODPOI, KpoMe Hen30e:KHOI
TIOJIOMKIT BeTPOJIBMIATE A, BOBMOJKHH HECYACTHRIE CIYIAH C
JIIOBMIIL.

Huasa ycmemsoro .m Ge20macHOro MOABEMA BeTPOJBUTATe-
ag Opuragup MOHTAKHON TPYIIIL. JOIREH CTPOTO COGIIIATH
cienyIonye 5.IeMeHTapHble IPaBIIa:

1. Haa rakeaamHOro oGOpysoBaHUA yIOTPeGasaTh Gpés-
Ha, orsevatorque I'OCT ra crponrempumii sec. Ilpn ucmoas-
B0BAHINI CTApHX GpEéBeH Helb3dA AONycKaTb GpEBHA, Ocaab-
JIeHHBIe BPYOKaMH, OTBEPCTUAMY, NPOIWIAMY, a Takske Mopa-
MmeénHnble rHOIbI0, Tonmuna 6péBed He AO/IKHA OBITH MeHBIIe
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OPUBEASHHNX B clenuPUKAaUA PasMepOB, KOTOPEIe OTHOCATCA
K BepXHeMy KOHLY OpeBHa, a He K KOMJIO,

2. TI'pysoBan neGéika RoaHA UMerh (PUKIMOHHEIA TOp-
mo3. Henbsa nomsp3oBathes JTebGémmaMm craporo olpasma ¢
JICHTOYHBIM TOPMO30OM.

He paspemaerca npomsBogNTh IOABEM WM ONyCKaHIe
rpysa ¢ OTKHHYTOH cOGauKoM, TaR KAk IpPH 9TOM (puKiu-
OHHbIA TOPMO3 neGénxu He MOHer JlefiCcTBOBATE. Onycr:a}me
rpysa Je0EKOH OCyIecTBIAeTCA BpalleHHeM PYKOATOR B
ofpariyio NOXBEMY CTODPOHY.

3. Tlpu coepyuHeHNY AepeBAHHBIX bieMeHTOB MOABEMHOI cHa-
cTi o6A3aTeldbHO IOAKIAEIBATE IO raiiky 60aToB IINKpo-
Kue IIaii6n.

4. Henpsa pomyckath KPYTEHIX INeperubOB €TaJbHOTO TPO-
ca B y3JaX KpelUIeHUA ero K INOgHuMaeMoMy rpysy. Ecan
TPOC JIOIKUTCA HA OCTPHIe YIVIH IOJHUMAeMOro rpysa ILTu Ha
ero jcpeBAHHBE AETATH, TO HeO6XOMMMO IOA HEr0 HOAKJIAb-
BaTh CIeNMAjblble IeHBPKOBbIE MATH MM, B KpaiiHeM ciyuae,
TPANKY, KYCKH NOCOK, (aHepy H T. I

5. Henpsa moumyckars Kpy4eHHMA TpOCA IPH HaMATHIBAHUHA
Ha Oapabam neb€iKH, Tak KaK NP JJIUTeABHOH KpyTHe B
OPOBOJIOKAX  TIOJyYaeTcA  JOMOMUUTENbHOe HAlpsikeHHe,
Morymiee BbI3BaTh OOpHIB. lIpn HamaThiBaHLH rPY30BOr0 TpPO-
ca Ha GapabaH neGEmKM HAAO CAeNNTh, YTOOH OH  JIOMKUICA
poBHHMA pAfaMn, Ges 06pa3oBaHnA OYyTPOB, TAK KAK COCKAJb-
3pIBAHME Tpoca ¢ Oyrpa CONPOBOKZAeTCA COTPACeHHEM
IOTHUMAEMOT0 TPy3a ¢ YAApHHM JelicTBHIeM HA CHACTh, 4TO
MOKeT BBI3BATH Pa3peIB HanGosee ¢a1aboro yaia.

6. Bo usGeskaAue oGpPHIBOB TPOCH WM Y3JI0B OCHACTKY NIpH
rnogbése, HeOOXOQUMO ¢/1e7IaTh HPOBepKY IPOYHOCTH OCHACT-
i mepenq nogsémoM. llpumopHaB meG€nkoil ronoBKY Berpo-
ppurateda Ha 10 cM Hax omopoili, 3aKPelAAIT HOABEMHOE
yeTpOHCTBO M OCTABIAIT B IPHIONHATOM IOJIOKEHAN BETPO-
ABUTATeNb. OTO HOJIOKeHIe BH3BIBAET HANGOIbIIee HAPAKEHNe
B OCHACTKE. 3aTeM CO3JAIOT JONOJMHATETHHYI0 HArpysKy,
yCTaHABJIUBAA HA BeTPOKOIecO 4—D5 wuenoBek (puc. 338).
[lpu ranoit marpyske (oko;10 300 Kr) TpOCHl OCHACTKM BHITHA-
I'MBAlOTCA I, ecill OHM IIPII BTOM He JAaAyT OGpHIBOB, TO IpU
HOCTAeAYIOMEM yBedlYeHHH HAKJIOHA OOpHB He MOFeT IO-
CJIeOBATh, TAK KaK MPU YBEIMYeHMH YTiIa HAKJIOHA MOJOMKE-
HUA GalllHA ¢ BeTPOABUraTeeM HaupsyKeHue GymgeT yObIBaTh,
npubamxadch K HYIIO, Korja GallHA 3aliMET BePTUKAJIBHOE
nososkenue. Ilpm mogbéme Hedbada HaXoguTbCA IOX TPY3OM,
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a Takke moyj GallHeH, KOTKa OHA HAXOAMTCA B HAKJIOHHOM
II0JI0KeHNH,

7. TlogséM KeAaTeTBHO I IierecOO0Pa3HO IIPOM3BOJUTH B
TUXYI0 MOTORY; eciu H OyjeT Berep, TO CKOPOCTH €r0 He J0J-
MHA IPEBHIIATh O M/Cek.

8. B sumHee BpeMA Helb3d NPOU3BOAUTH IMONBEM IPH TeM-
neparype Hke 12—15°, TaK Kak ocHacTKa IPM HU3KOI Tem-
Hepatype geraercd XPYIKOIl U MeHee IPOYHOIL.

Hpaxruka nokaseBaer, 4TO0 famke B osxubx paiionax CCCP
B 3uMHee BpeMs MOHTasKHBle paloTH OOXOHATCA AOPOiKe, K
TOMy K€ CTPajaeT HX KaYecTBO.

9, IlogHuMaTECA WM ONYCKATHCA IO JIECTHHUIE JONYCKAeTCH
fe3 rpysa. JIérxme mnpenMeTs! NOMMHBEI OBITH 3aJI0KEHH B
KAPMAHB WIN BaTKHYTH 8a mosec. Tamémnie jmeranu JOMKHE
HOMHUMATHCA WMIM ONYCKAaThCH BEPEBHOII MM TPOCOM.

10. OrrasiKu © rpy30BoOi Tpoc HeoGxoguMo ocBOGOKAATDH
TOJIBKO TIOCHe TIOJHOTO 3aKpeIlielnsA GalilHu.

11, Ilpu nyckxe pBuraTesasa B paboTy Hedb3d HAXOMITLCH HA
IIONIAfKe V BepIIMHH OallHH.

12. PyroBopuTenb MOXBEMOM AOJKEH OTAABATh PacCHOpPse-
HafA paboyuM y Tpys0BOH Je0éfxHM YCAOBHHIME CHIHAJIAMH,
Pafoune y aneGéxnu 00A3aHBI IPHHMMATL CHTHAJH TOJLKO
OT pyKOBOAMTEIA NOABEMOM. Bo mabe;xaHme myTaHHIE! B pa-
fore He cJegyeT OTI[ABATh CJIOBECHHEIX PACIOpHKeHMIL.

B sxcnmoaranui BeTPOYCTAHOBKA JOJMKHA OGCIYMUBATHCH
CHeNUAJIbHO BLIENIEHHHM [UIA BTOH IleJN d4el0BEKOM, KO-
TopHil moMien OBITL BHAKOM ¢ TpeGOBaHMAMUI TeXHMKH Jes-
omacHOCTH Ha JaHHOI pabore. Srn TpeGOBaHUA MOKHO CBECTH
K CAeqyloumeMy:

a) OCMOTD N CMa3Ky 4acTell BerpOgBHTaTeds HeOGXOMUMO
fIpOUBBONMTE IIPU OCTAHOBICHHOM BETPOABHTATENE;.

) Hexb3A NONYCKATh IOCTOPOMHHX Jofeil Ha 0allH Be-
TpOABUTATENA, 0CO0EHHO jeTelf. ¥ OcHOBaHMA GAalIHM JOJH-
HO OHITE CHEJAHO OTpaskigeHHe, He NO3BOJAKIIEE JeTAM IPO-
HUKAThH N0 GAIlHI0 K IOJBIKHEIM MeXaHU3MAM;

B) JIIA OCTaHOBA BeTPOABUTATENs BO BCEX CJIyTIaAX Heol-
XOXMMO IIOJB30BATBCA CHEIHAJBHEIMM ITPUCIOCOCISHHAMH,
UMCIOIUMMCA JAA D100 WeJl Y KaMIoro BeTPOJIBHTATENA.
OcraHaBauBaTh BeTPONBUTATENb [YTEM 3aTOPMAMUBAHUA KO-
J€c MeCTePHM MO LIKMBA KAaKUM-au00 pHIYaroM HeJIb3A:
MOiteT IPOMBOHTH ABAPHA C ITOJIOMKAMM 4YacTell BEeTPOJBHIa-
TeJIA 1 HeCYaCTHHIM CIIyYaeM,



16.
17.
8.
19.

CHHCOR JIHTEPATYPBI

Aaxexcanpgpos B. J. Texaayeckaa TrHAPOMEXAHHKA.
Mocksa, 1946 r.

Bepmuarana J.B. [[pumenenae MalOMOMHLIX BETPOIIOKT-
PHYECKOX arperaToB B ceJnCKOM Xo03adcTBe. 1946 r.
Beruwunkan B.ll.ullonaxosH. H. Teopua a pac-
uér rpebworo smura. Mocksa, 1940 r.

.Berumuxknn B.Il. [IppBu4ns BeTpOHCIOIBL30BAHMI, Das-

paboranume A. I'. Vdmvuesum. (Tpyan 1 Beecowanoi nosde-
PeHUHE [0 aj’poauHaMHKe», MockBa, 1932 r.

.Berumarunr B. Il. AKKYMyIATOPDH BeTPOBOIl 3Heprum.

Marepmanu po Hypcroil Berpoanextpocranumd. 1935 r.

.Berunpyrknn B.II.a @Gareen E. M. Ouepretuxa n

TeXHHKa BeTPOMCNOIB30BaHMg. (MaTepmasm AXaJeMMH HayK
CCCP». 1936 r.

Mywosckui H.E. Berpauaa Memcaaua HEJK. Ionnoe
cobpaune counnenmd H. E. fHyrosckoro, t. VI, 1937 r.

.JHyroBckmi H. E. Teopermueckne ocHOBE BO3RyXON.1aBa-

Hast. Mocksa, 1925 r.

.Hampucrknrni B.B.PyKoBoacTBO 0 yCTaHOBKE, PEMOHTY A
10.
11.
12.
13.

14.
15.

BKCINIOATALLIA BeTPONBHraresiell B copxo3ax. MockBa, 1943 r.
Kamxmnrackui Bb.Bb. 'anpoasekrpayeckde u BeTPOIILEKTPH-
YecKHe CTAHIAM Majlod MoutHocTH. MockBa, 1946 r.
KapMrmnnr A B.Berpoxsarare:as TB-8. C6opka, mo1seM
A yxOf 3a HmM. 1937 r.

Kapmamwma A. B. Berpoxsurarens TB-8 (npaBraa yxoJa
M TeXOHYECKOH dKcIoaranmm). 1947 r.

Kapmummun A, B.Berpogsurarens TB-5 (npasuia yxoaa
O TexHHYECKO sxcmroaranmm). 1947 r.

Hocraxos A. H. OcaoBu Meamopana®. Mocksa, 1940 r.
Kpacumos B. C. Mexaamsansa TPyROEMKAX IpoueccoB B
maBornoBoactee. Cenpxosrms, 1940 r.

Hpacoscxkmit H. B. Meron pacuéra BeTpOCHIOBHX CTal-
unmit. (Tpyam IJATW», Bmm. 43, 1929 r.

KHpacoBcxmit H.B. Hak Acnors30BaTs 9Hepruio Berpa.
MockBa, Ouwepromagar, 1936 r.

Kpacosckmit H.B. Berposaeprernueckne pecypest CCCP
H NepCOeKTHBH HMX HcOoln3oBauHa. 1935 r.
Hpacoscxkuit H. B.u¥rxkun-Eropos B. B.
HoBoe Kpmio ANa pycckoir BeTpaHoil MensHHUal. «Tpymst
I1ATiI», Bum. 4, 1923 r.

539



2).Maxapesckui A.I. O pacuére Ha IPOUHOCTE CAMOYCTa~
HABIABAKMAXCA KPHWIbeB BerpojgBAraresied. (MaTepranmn 6.
IIB3M». 1935 r.

2l. MaxapeBcxuili A, I1. 3JxcmepmMenTanpHo-TCOpETHYC-
cxme pafors 1|eHTPaTbHOr0 BEeTPOIHEPreTHYECKOr0 HHCTHTYTA
(1B31). «Bwterens ATy, 1933 r.

22. Maxapercr ot A JI. CBepxMOmHEL#A BeTPOJBATaTE b,
Cogmanncmqecxﬂﬁ 3aKa3 M3o0peraTessIM PHEProXo3fiicTRa.
1932 r.

23. Moaxyvanos II. A. Aspororaa. MockBa, 1931 r.

24. H; Bl o B¢k At H.H. Fanpasanyecknii cnpaBousnk OITIL,
1937 r.

25.11epann C.B. BerpoalexTpAueckne W BeTPOHACOCHHE arpe-
ratel. Xaperos, 1938 r.

26. I1 omo 8 C. I'. lI3aMeperne BO3RymHnX notoxoB. OI'M3, Toc-
Texn3gar, 1947 r.

27. Momopnes M. M. O sakone pacnpejelleHAs CKOpOCTei
BCTPa. «3amUCKH MO rEaporpadmm, B, XV, 1884 r.

28. Hpocrypa I'. @. IxcnepAMenraJpHasg rEAPOa3POAMIa-
muka. Xapekon, T'ocanepromapgar, 1933 r.

29. Porox kma H.C. PemMOHT & 9KCIIOATAUMA BETDOJIBHTraTE-
neii. Pocros u/ll, 1947 r.

30.Pozecumryaqn C.JI.lIpoSaema akKyMyIRpOBanusA MPH BETPO-
cugonmx ycraHoBKax. «Marepmanm 6. I|B3W», Pyxonucs,
1934 r.

31.Ca6urual. X.Berpayse BAraTe,n ¢ caMOyCTAHABIABAIO-
meEMAcA jgonactaMa. «Tpyaw IIATW», Bolm. 2.

32. Ca6muannr I'. X. Teopas mpcanpnoro Berpsaxa. «Tpyasl
1AT'Il», Bem. 32, 1927 r.

33.Ca6munmn ' X. XapakTepHUCTHAKA BeTPOIBIraTessa B 32BH-
anMocm or Raupabjiesna Berpa. «Tpyam I[AT'H», pum. 28,
1926 r.
34.Cabmunyn I X.T'opocrionmayecknii 3feKT BeTPAHKX ABH-
rate;ied B pacufr HOBOoporHmX BerpsikoB. «Tpyam I[ATH»,
Buin. 22, 1926 r.
35. Cabmamn T. X. Teopms m aspogMHaMHYecKHi paculr
BeTpaAHuX aBAraresed. «Tpyaw LLAPU», Bun. 104, 1931 r.
36. Cabmumna I'. X. OxcrrepEMeHTanpHas NPOBEPKA TEOpHA
BeTpAHuX Asararesed. «Tpyiuw IleNTpadsHOro @WUCTATYTa 3KC-
He:};ZIMBHTaJIbHOLVI THIPOTOrAE M METeOpOIormMy, BHI. 1 (43),
1934 r.

37. Ca6umnmmr I'. X. Berpocmiosaa naboparopma IIATH.
«Tpyaw IIATH», Bum. 164, 1934 r.

3. CexToposB B.P. baraknaBckasg ONEITHASL BETPOIIEKTPO-
cTaHumA. RypHam «daerrpavectBoy, Ne 19, 1938 r.

39. Cextopor B. P, OJmeprermueckne xapakrepuctuku BIC
nganxPOHHMM repeparopoM, paborarommx Ha OOILYIO CeTb.

7T,

40.CvMumpuos U. B.RepnuuonHL MeTO HcOLITAHAA MOJemer
Begpm“os B appon@HaMmteckoi Tpybe. «Marepnaam 6. [{BaM».
1935 r.

41. Cympros U. B. OxcnepaMenranbHasi MPoBepKa KJIACCHYe~
cxolf Teopmm Berpsawa. «Marepmanm IIBOW», 1931 r.

540



42

43.
44.
45.
46,

47.
48.
49.
50.
1.
52.

53.

54.

55.

56.

8.

nnTep
CKOOR

.Vdumnesr L. A IpoGrema anemofnranan. Kypexni I'y6-

nnad, 1927 r.
®aGpurxanr H.f. Kype asporanamukn. Y. I, Mocksa,
1938 r.

®artees E. M. CacreMw BerpofiBAraTenefl. JHepromsaar,
1933 r.

®areenB E. M. BerpoaBHraTelH B CelILCKOM Xo3siicTse.

Cenpxoaras, 1939 r.

®areeB E. M. Poils BeTpopBuraTelieif B 3KHBOTIIOBOTYe-
CKHAX X03siicTBax. (BecTHAK MeXaHH3AAN B 3JIeKTPAQHKAAL»,
Ne 1,1940 r.

@®ateeB E.M.ull amannmnB.C. PykosolcTBo k H3ro-
TOBJeHA KpPLUTbeB BeTpAHmX Measann. HK3 PCOCP, 1941 r.
®areeB E. M. Kax noBHCATL MOMHOCTS CymEeCTBYOMMAX
perpaanx Measuan HK3 CCCP, 1943 r.
®ateeB E.M. Berpaane MenpHHAIEL. «MoCKOBCKRIT €0 ThlIe-
BA», 1945 r.

®areen E. M. Berponemrarena. MockBa, Omepronazar,
1946 r.
®noperexrnit M. M. HacocHn® ycraHOBKH m CTaHNMH.
Cenpxoaras, 1946 r.

YapkoB M. M. Hceneopanme BeTpAnWX JBAratelieil B
BeT;l)iocnnonoii naboparoprm I[ATU. «Tpyauw ATy, Brn. 164,
1934 r.

Yeprkos M. M.z B eg w e Ead . B. IkcnepAMeHTaTE-
Haa nposepxa paform BIC mapannensno B ceTs. «Marepmanim
6. 1IB91», 1934 r.
Mepmanos IMI.M.mwTopcruii B.C. Atnac asponn-
HaMHUeCKUX XApaKTepMCTAK aBHalMOuAmX mpodmnei. Ioc-
aBmamsfar, 1932 r.

IO pses B. H. DxcmepmMenTanpHas aspofmBammua. Y. I,
MockBa, 1939 r.

I0 preB B. H. dxcmepmmentansHas aspoamnammra. . I
MockBa, 1938 r.

.lOpves B.H.mJlecunnkosaH.Il. AspofaHaMHAYSCKHO

Hcclie0BaHnas.

I0 preB B. H. Baxpesaa Teopna BanToB. H3nanme Boenuo-
Bgz:lymuoii FHxenepuoir akagemma mM. H. E. HHyxoscxoro,
1947 r.

Hpamenanue. Counkm Ha MpABeIEHHYI0 B MAHHOM CIHCKO

aTypy AauHH B TeKcTe [0 MODAJZKOBUMY HOMEPY B KBAJADATHHX
ax |



OIJIABJAEHHE
BBEJEHHE

§ 1. Pa3suTne BeTpoHCIO:TE30BAHMA. e .
§ 2. [IpaMencHAe BeTpO;IBHI‘aTe*leIIBCeJIbCKOM xo3qiicTRe . . . .

JACThL NEPBAH

BETPO/IBHTATEJIA
I'masa [. KpaTEEe cBefileHDA ®3 QDPOREHAMHEN , , . . .
§3. BOBAYX M ero CBOHCTBA + + & . 4+ & & o + & o & .

§ 4. YpaBHeHHe HepPa3pPHIBHOCTH. YpaBueune Bepuymm AN
§ 5. llonarme o BuxpeBou ABIKEHE® . . . . , . . .

§ 6. Baskocrs . . . e

§ 7. 3axoH nono6nn f{pmeplm uo:zoﬁrm .

§ 8. NorpanmyAmii ¢10i B TypOyTeHTHOCTD . .

I'mapa Il. OcHOBHEIe NONATAA PKCHEPHEMENTANLNON

AOPOTHAAMHEH & o o o « o » + v o o o s o o o o s o o 4

§ 9. Ocm KOOpPAHHAT W APOIHHAMAYECKHE KOIPHIIMENTEl

§ 10. Onpenesierne aaponnuammecxnx Koa({munemon TMoaspa
Jemenrana . .. o v « e

§ 11. IlrayxraBHOC coupomnneune prma .o
§ 12. Teopema H. E. }yKrOBCKOTO 0 NOTHLEMHOH ce xpr,na
§ 13. [Tepex0o7 ¢ 0JIHOTO Pa3Maxa KPHJIbeB Ha APYroi

rmasa [II. Cacremst BerpogsurarTeledi . . ., .
§ 14, Knacendmranus BeTpqunraTenex‘i no npummuy ax pa-

BOTHL . «. + . & . .
§ 15. npenwymec'rsa a ue;r,of"ramn paanutmmx cncTe\x Be'rp0~
HBHLATEICH « o » « 4 o o o & o s o o o » s s o 2 o

raiasa IV, Teopuf HpealpHoro BeTPARA . . . . . . . .,

§ 16. Kmaccmueckan Teopms mueatsHOro BeTp,—u\a ..
17. Teopna ApeanpHOro Berpaxa mpod. L. X. Cabmumia .

'aaBa V., Teopua peaanaoro rerpaea npod. I'. X. Ca6oruna

§ 18. Pafora »s1emeHTapHHX Jonacreii Berpoxo.ieca. Ileppoe
VpaBHEHHe CBA3NW .

§ 19. Bropoe ypaBHelnne CBA3H . . . . . .

§ 20. MoMeHT B MOWHOCTE BCEro BeTPAKA .

§ 21. TloTepH BeTpAHWX JBHraTelaed . . . . .

§ 22. AspoIAHAMHYECKHA pacdér BeTpm\meca N

§ 23. Pacuér XxapAKTePHCTHKH BeTpoKodeca

§ 24. Npoduim «Icmepo» H MOCTPOSHHE HX .

542

79

90

93

94
98

111
117
119
122
126
133
139



Fnasa VI. IscmepuMenTanbHble XapaRTePHCTHEI
BeTPOABOTATENeH . . . . . . . . . . . ... . ...
§ 25. MeTo1 TOIydeRHH BRCMCPUMEHTANTBHWX XADAKTOPACTAK .
§ 26, AspoTHnaMmuecKNue XapaKTEPHCTHKHE  BCTPONBAraTelei
§ 27. JxcmepHMeHTAJBIIAA MPOBEPKA TEODHN ReTPOBHIATENEH

I'masa VI 9scuepamenTaIbnas nporepks n: rpoBuraTerdeif

§ 28. O6opynopande 6amiRm IR MCHHTARNA BATPO IBUTATE feil
§ 29. CooTBerciBre XapaRTepHCTUK Be1POIBHIaTCIA H €r0 MO-

B (=1 3 A
[nasa VIII. Yeranor Berpoasararedeit na Berep. . . .. .
$ 30. YCTaHOB IIPW MOMOWIM XBOCTA .+ + « + & o « 2 o o o . .
§31. YCTaHOB BEHIPOZAMA . . . & o v v v v v e e e

§32. Vcrauos pacnoionenner BeTpekoseca 3a Gammeit . . . .

I'masa IX. PeryimpoBamne u9ricia 00opoToB W MOMHOCTH

BeTPOUBHTATENEH . . . . . . . . . «v o o . v 4 4w
§ 33. PerynmpoBanne BRBOIOM BeTpoikolneca H3-NOA BeTpa . . .
§ 34. PerynmpoBanmde yMeHbIN@HHeM NMOBEPXIIOCTH KPLIALER .
§ 35. PerysimposaAme MOBOPOTOM JONACTH HJH 4YacTH €€ K010

OCH MAXB « » 4 4 « 4 o 4 o v o v o o s o s o o+ s s
§ 36. PeryampoBaHme BO3MYLIMEIM TOPMO30M « + o + o &+ « o o
IPnaBa X. Komerpyenum Berpopeurartereif . . . . . . . .
§ 37. Muoro1onacTHME BETPOABALETENA . . . « + « o « & o &
§ 38. BRICTPOXOJHEIE (MAJ070MACTHEE) BETPOXBHraTeNd . . . .
§ 39. Beca BeTPOTBHIATETH . + « . « « v o o o o o o s o

I'maBa XI. Pacuér Berpoxurareneii na npoyHoetrs , . ,

§ 40. BerpoBrie Harpy3K® Ha KPhuTpa H paculT WX Ha OPOUHOCTE.
§ 41. BerpoBaa Harpyaka Ha XBocT W GOKOBYIO JTONATY pery i@po-

BAHAS . . . L 0 0 v b e e s e e e e e e e e e
§ 42. PacuéT TO10BKA BETPOMBOIATEIA + « « « & « o + o o +
§ 43. I'OpocKONAYECKO/I MOMEHT BEOTPOKOMLCR . « « o o o « & o
§ 44. BamAW BeTPOABALATENOIH .« » v . & 4 v v v v o 4 & o s

YACTL BTOPAHA
BETPOCUJOBBIE Y(CTAHOBRU

I'masa XII. Berep Eak ucTouHME 3uepram ., ., , . . ., .

§ 45. HonsiTHe O NPOMEXOMIOLHAR BOTPA - « « o+ & & v & + o »
§ 46. OCHOBHLIC BeARUHHE], XaDaKTepH3yONMIe BeTep ¢ auepreTH-

YeCcKOi CTOpPOUEL .+ . . .
§ 47. Dmeprag Betpa . . . . .
§ 48. AKKYMyNnHAPOBaHAe BHeprud

faasa XIII. XapakTepueTASH BeTpoCcHAOBHIX ATPEra&TOB . .

BETPA . . v v v v . e s e e

§ 49. PaGourme XapaKTepOCTOKA BeTPOBHraTeseil M MOPMHEBEIX
HACOCOB .+ » v 4 v o 4w v s v a v e w o e e e e e
§ 50. PaGora RBerpolngrarermeii ¢ ueRTpoOSe:IIME  HAaCOCAME
§ 51. PaGora BerpoxBHraTeilei ¢ 5xopHOBEINH HOCTABAMI A COIb-
CKOXO3MHCTBEHHBIMH MAMIAHAMM + « + &+ o o o o o & & &

143
143
156
163
170
170

175

181
182
195
197

199

201
212

214
224
226

227
233
255

261
264
231
282

284
288

345
365

389
043



F'napa XIV. BerporacocHsle YCTAHOBER ., . . . . . . .

§ 52. BerpomacocHme yCTaHOBKH 1A BoTocHaOxendA . . . . .
§ 53. BoxopastopHue 6aKd # BoJoMaunopiisie Gam#M npd Berpo-
1I2COCHHX YCTAHOBKAX . . . . . . . C e e e e
§ 54. TrnooBae KOHCTPYKIIMA BETPOUACOCHKIX ycraﬂonow e e
§ 55. OTRIT PKCIIIOATALIE BETPOHACOCHHX YCTAHOBOK /IS BOTO-
CHAOKEIIHA B CETbCKOM XO3STUCTBE . . v & o o & & o & «
§ 56. BeTpOOPOCHTEILHAE YCTAHOBRHE « o & « v & & o o & o &

FnraBa XV. Berpatnle MeIsHEEOM . , , . . . . .

§ 57. TANH BeTpAHHX MEABUAI . . . . . . , . . . e
§ 58. Texuypvyeckag Xapakrepucimka BeTpmmx Mem,mm e
§ 59. IloBumicHAE MOUIHOCTA CTAPHX BeTPAHHWX MEJIBHMIL . . . .
§ 60. BerpsHnle MeJILHAIBL HOBOIO THHA . . . + « + .+ . .
§ 61. DKcni0aTaNAOHERE X3apAKTePACTHRA BeTDAHHX Men,uuu

T'naBa XVI. BeTpo3JeETpoeTaBIER ., . o . 4 & + « & &
§ 62. Taom reHepatopon mis paboTm ¢ BerponnﬂrarenﬁMn n

Pery/ITOPH HANDMHEHISE . o 4 v & w0 &0 o b 4 o & o »
§ 63. Berposapadnme arperars . . . . . e e e e e
§ 64. BerpoalleKTPOCTaHIAN MaJInX MOMHOCTOH . . . + v ..

§65. Ilapamiensbuan pabora BeTpo3/ieKTPOCTaHUAE B 00m Y10 cots
¢ KPYNHEMNA TEINIOBHIMA CTAHUHMAMHE M THAPO3JIEKTPOCTAH-

uggaMea . . . P .
§ 66. 3KCH8pHMBHTaJleaH npoaep}\a paﬁmm BIC napannenf,no B
ceTh .

§ 67. Mommue smempoc-raumm 151 napajuenshoi paboTH B cers
§ 68. I{parine cBeleHAA 0 3arpaHHYHLIX BETPOINIEKTPOCTARNHAAX

FmaBa XVII. KpaTkAe cBeNeHHES OO MOHTAXRY H peMOHTY
BeTpoABHTaTeNdedl H YXO B8 HAME . . . o . + « + &

§ 69. Morra: BeTpoIBHrareied Majnx Momnocreir or 1 #o
15 m ¢. ...
§ 70. O6 yxoge 3a BGTpOKBHl‘aTEHﬂMﬂ 2 pemome HX .. . . ..
§ 71. Texnmka OesomacHocTm DDA MOHTA)ke H OCCHY/KHBAHEH
BeTPONBATATENEH . . . v + ¢ v ¢ v ¢ v 4 . .

CHECOB IATOPATYDEI « + + & v v v v s v s v ve o v 0 e 0 o e e s

Pemakrop M. I'. Pabsiwes
TexH. pegaktop ., I', Mouceen®o

408
408

416
423

430
437
445

445
447
451
456
474

480

482
438
492

525

525
532

535
539

Tonsacamo K nedaT® Y/XI 1948 r. A10222 ‘Tupam 15000 k3. @OpMaT GYMaTH
84X 108!y, OOBEM 34 U. 1.4+2 BKI.=1 n. 7. Y9.-ua3g. 4.29.55. B 1 ned. .

35.000 8u. Ilewa 10 py6. 85 xon. Bamas Nt 8135,

IlepBafd OOpasnoeaA Tonorpadna uMesE A. A. oanopa Ttpecta «IToaurpad.

rHaras OI'3a mpu CoseTe MunucTpos CCCP. MockBa, Banosan, 28.



