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NPETUCIIOBHE

NepBoie pa3paboTKu B 067aCTH COMHEYHOrO TEMIOCHABKEHNS OTHOCATCS
B Haileil cTpaHe K Haualy TPMILATHIX rONOB. B Teyenue nocnenuux 15 mer
BHOBb HabJII0JaeTCs aKTUBHOCTh B HAYUHBIX HCCAEIOBAHUSX, KOHCTPYUPO-
BaHUM U NPOEKTUPOBaHUK 000DPYIOBaHMA M OOBEKTOB C CONHEUHBbIM TEIIO-
U xJagocHaOmeHueM; ObUIM NMpPEemNpUHSITEL HAa OCYINapCTBEHHOM YpOBHE
MEDHI N0 OpraHu3auuy MpOrpaMMHOro rMoagxoma K pemeHuo 3Toi BaxHON
HApOIHOXO3SANCTBEHHO! mNpobiaembl. BosBeneH wuenbili psg MHTEpEcHBIX
9KCNEPUMEHTAJIbHBIX M IEMOHCTPALMOHHBIX OOBEKTOB, KPUTUUYECKH
NpOaHalu3UPOBaH OTEUYSCTBEHHBIE M 3apyDEXKHBIA OIbIT, HaJaXEeHbl -
MEXTyHApOIHBIE HAYYHO-TEXHUUECKUE CBsian. BuymeH psm HOpMaTus-
HBIX ¥ PEKOMEHOATENLHBIX TOKYMEHTOB, 110co6ui, NEpeBOIHBIX U OTEUECT-
BEHHBIX KHUT 110 Npobaeme. K coxaneHuio, pasimyHoro poga 3KOHOMMUEC-
Kue, NPOM3BOJCTBEHHO-TEXHUYECKME M ODPraHM3allMOHHBbIE IIPUYMHEI HE
nosBonuiu pgobuTbest xeflaeMbiX MaciiTaboB BHEODEHMS] COJHEYHOI
TEIJIOHEPr UM,

Tem He MeHee meTon Npol ¥ omKBOK B NMPaKTUYECKOM NPETBOPEHMH B
XKU3Hb YCTPOMCTB U YCTAHOBOK II0 TEMJIOBOMY NpeoGpasoBaHMI0 CONHEYHOM
SHEPruM MNO3BOIMII HAKONUThL B YEM-TO FOPbKHU, HO MO-CBOEMY HEOLEHH-
Mblii OMbIT. MBI HayyeHs!, KaK He Hafo NeNaTh, ¥ JOCTATOUHO YETKO 3HAeM,
YTO M KaK Hamo nmefaTth. CNOXMIach M OKpEINJa OTEYECTBEHHAS INKOJIa
renoTexHuKoB. CeromHs COBETCKUE yueHbIe M ClIeHMaaucThl HaXoasITes Ha
NIEpenoMHOM 3Tame paboTel IO PElIEHHMI0 CEePhE3HOM HApOTHOXO3SHCTBEH-
Hol npoGiembl, yTo TpeGyeT OpraHu3aluy HoBOM paBoTh 1 OHA yIKe HayaTa.

I'KHT CCCP u Ilpesunuym Axanemunm nayk CCCP B nensix cocpenotoue-
HUST HAYYHBIX YCHIIMH M CPEICTB HAay4HBIX OPraHU3aLumil, By30B U IpOMbII-
JICHHEIX NPENNpUSITUi MO pelieHNo NpobieM HCNONb3OBAHKUS HeTpamuiy-
OHHBIX 3HEPropecypcoB OpraHuM3oBajiu B anpene 1989 r. O6bemuHeHHBIH
HayyHb1i coBeT Mo NpoGiieme “HeTpagunuoHHast sHEpreTuka”.

K sagauam OGbenuHEHHOr0 HAYYHOrO COBETA OTHECEHHI (umTupyercs Ho
Hocranosnenuio TKHT CCCP u Ipesuguyma AH CCCP) :

”DaccMOTPEHNE M HayuYHO-TEXHMYECKAS OLEHKA NpesIoKeHMH MUHUC-
Tepcts n Begomers CCCP u ux HayuHbIX VUPEXIEHUH, a TaKxe NOIroToBKa
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 npemfioxeHmit OGbemMHEHHOro HAayyHOro coBera IO (GOpMHPOBaHMIO
3amaHuil, HallpaBJieHUSIM GyHIaMeHTallbHbIX MCCIENOBHUI B HAayYHBIX

YUDEXIEHHUSIX CTPaHBI, BKIIOUaEMBIX B YKa3aHHEIE IIDOrpaMMBbl;

corjlacoBaHue TexHMuecKux rpeboBaHUI M NOOroTOBKa MaTEpPHAJIOB IO
OLIEHKE TEXHMUECKOro ypoOBHsI uameimit, obopymoBaHHsI, yCTaHOBOK,
TEXHOJIOTMI M MaTEpPHUalloB, CO31IaBaeMbIX IO 3aJaHUAM 3THX TpOrpamm;

paspaforka MNpenjIOKeHWi, BBIOBUTa€MBIX Ha KOHKYDC IO CO3OaHUI0
HOBBIX BHIOB OGOpYmOBaHUS, TEXHOJIOrMH, Mar€puajioB, a TaKxe IIo
COODYXEHHMI0 TEXHOJIOrMUECKMX KOMIIIEKCOB M YCTAHOBOK; 3KCNEPTH3a
NpencraBieHHBIX Ha KOHKYyDC MATEDHAJIoB K NOAroTOBKAa peKoMeHmanmit
171 BKIOYEHHSI B 3aaHUs] yKasaHHbIX porpamMs NpensioxeHuit, orobpaH-
HbIX T10 UTOraM KOHKYpCa;

paspaborka npenmioxeHmd no obbemam ¢uHaHcMpoBaHusi pabor,
3aJaHUSIM YKa3aHHBIX IpOrpaMM M JIOJIEBOMY VYacTHMI0 pa3jIMYHBIX
MuHucrepcts n BegomcrB CCCP B dmuaHcupoBaHmu 3tMX pabor, B TOM
yuciie Mo obbemam (uHaHCMpOBaHMS (yHIaMEHTAJILHEIX MCCIIENOBAaHHM,
MpOBOIUMbIX B HAyUHBIX YUPEXICHUSIX CTPAHBI;

NpoBeNeHMe aHajM3a COCTOSIHUS GyHIaMeHTalbHBIX KCCIIEOBaHMi U
paGor M0 KCMOJL30BAHMI0 HETPATULMOHHBIX BO30GHOBISIEMBIX HCTOUHIKOB
3HEpPruM B HapOIHOM XO3sAcTBE, pa3paboTKa NMPOrHO30B M NpensIoXKeHUHA
1O pa3BUTHIO 3TOCO HANpaBJIEHMs] Ha NEPCIEKTHBY; NPOBENECHUC CPaBHU-
TeILHOro aHaNM3a pa3BUTHSI 3TOrO HanpaBjleHus 3a py0exoM u B CTpaHe,
pa3paboTKa METONOB TEXHMKO-3KOHOMMYECKOH OLEHKHM KOHKYDPEHTOCIO-
cOBHOCTM HEeTpaJMIMOHHbIX BO300HOBJISIEMBIX MCTOYHHMKOB IHEprum C
yYeTOM MX B3aUMOIEHCTBHS Ha OKPYKAIOLIYI0 CDENY; pa3paboTKa peKOMEH-
maupii 0 3KOHOMHYECKOMY CTUMYIMDOBAHUI0 BHENDEHHUS 3THX HCTOUHH-
KOB 3HEpPruy;

yyacTHE B MOAroTOBKE M NPOBEINEHMM HAaYUHBIX KoH(bepeHuu#, cumMIIo-
3MyMOB, CEMHHApOB M COBEIaHMM KaK B CTpaHe, TakK U 3a py6exoMm B
offlacTy HETPAIMUMOHHBIX BO30OHOBIISIEMbIX MCTOUHHMKOB  9HEDIuM;
yyactue B pabore MEXIyHapOmHHIX OpraHM3aLMi IO HETPAMMIHOHHBIM
B0300HOBJIAEMbIM UCTOYHUKAM SHEPrHH;

OKa3aHME METOIMYECKONl NOMOIM B OpraHu3anuy NogroTOBKH U NOBH-
meHuy KBanubuKauuy Kagpos B 06/1acTy HeTpajMUuMOHHbIX BO30OHOBIIsE-
MBIX UCTOYHHMKOB HEprumy;

NONrOTOBKAa aHalMTMYECKMX M MNHGOPMANMOHHBIX MaTepHajioB Io
npo6neme mist FocymaperBenHoro Komurera CCCP no Hayke M TEXHHKE U
Npesuguyma Axanemun Hayk CCCP, copeficrBue nporiaranne ¥ oCBEIEHHUIO
B NEepUOIUYECKON NeuaTy JOCTIKEHMM M ONbITa MCNONIb30BaHUS HETPAIM-
IMOHHBIX BO30OHOBIISIEMBIX MCTOUHMKOB HEPrMM B HADOJHOM X03sficTBE”.

B cocraBe O6bemuHEHHOro HayyHoro coserta obpa3oBaHa CeKIus TEIIO
BOro INpeoBpa3oBaHUs COJIHEUHON HEPruM C MOICEKHMSIMM, UMEIOIHMHU
TaKue Npoduim, KaK MCIOjb30BaHKE HEeTPAOMIMOHHLIX BO30OHOBIISEMBIX

4

HCTOYHMKOB 3HEPIUMU B CENILCKOM XO3SIHCTBE, HETPaNMIIHOHHbIE cdnueqm;re
3MEeKTPOCTaHINH,

Coros HayuHBIX K HHXXEHEPHBIX obmects CCCP coaman B cBOeM cocTabe
Komurer o BO30GHOBJISIEMbIM MCTOYHUKAM 3HEPruM, KOTophlii o0benuuu
yCHIIMS yUCHBIX M MHXEHEPOB Da3/MYHbIX HAYYHO-TEXHMUECKHX ODmecTs
n Crajl allbTCPHATUBHLIM HayYHO-TEXHHYECKHM OOpa3oBaHueM B obiacTu
HETpaIUIMOHHON SHEPreTUKH.,

HnurensHoe BpeMs IOCTATOUHO 3bdeKTHBHO paboraer MexxBenoMcreen-
Hasl KOMHUCCHUSI 1O UCIIOJIb30BAaHUI0 BO30GHOBIISIEMbIX UCTOUHMKOR 3HEeprum

B HapomoHOM xo3stitcTBe npu Iocnnane CCCP. Oxua OCYILECTBJISET IJIAHOBO-

DACTOPAMUTENEHLIE U KOHTPOJbHBIE (QYHKuMM B gene NpaKTHUECKoro
Da3sBUTHUA U NIPUMEHEHU ST BO30GHOBISIEMBIX NCTOYHHKOB SHEpruu, paccMmar-
puBacT u NPUHUMAET KOHKDETHLIE peuieHns 1o NpousBoICTBY Heobxomu-
MOro 06OpynoBaHMsl, OPraHM3aLUU MaTEPUAIbHO-TEXHUYECKOro obecneye-
HUS, yCTaHABIIMBAET COOTBETCTBYIOMME 3a/[aHUS MMHUCTEPCTBAM U BEIOM-
CTBaM IO 3aMEIEeHHUI0 OPraHNYECKOro TOILIUBa SHEPrued HeTpa JUIMOHHEIX
BHUIOB, CNIOCOBCTBYET CO3maHmio u GyHKUHOHMpOBaHuUIO CHe€uMaln3upoBaH-
HBIX ogrannaaunﬁ 110 MOHTaXy 1 CepBUCHOMY 0BCITyKUBaHMI0 YCTAHOBOK U
YCTPOHCTB HETPANUIIMOHHON 3HEPreTHK U,

EcTb yBepeHHOCTD, yTO TaKas ODPraHU3auMsl EOUHEHUST HAYYHBIX CHJI TIpK
YCH?BHﬂx COCTA3aTE/ILHOCTM M KOHKYDCHOCTH CO3[JaCT MHOXECTBEHHOCT
MJIEY U TEXHUYECKUX peuIeHUiA,

B crpyxrype pa3pabaTbiBaeMoii T'ocy mapcreenHoi HayuyHO-TEXHHUYECK OH
Nporpammer o npobGieme »IKonornyecKky UKCTasA SHEpreTUKa™ Npeg cma“-
PuBaerCcs Hanpasnerne ”CofHeuyHoe TEMNo- 1 XlagocHabxeHue” Cge eTT
:)I:M:TI:ITB, HTO 9TO HallpaBJieHUME UMeeT HaubOMbIYIO cTemeHs Téxﬁon?;n-
Sﬁgp;); ;z;o;ng:;xg jl]o CPaBHEHHIO C IDYrMMM BHIaMM HETDAMMIMOHHOMN
e 1 HH;{O eae TIDUEMIIEMO B CBETE 3KOHOMUYUECKUX KpHUTEpHEB

- JTO TONTBEPXKNAET M CKPOMHAs OTEYecTBEHHast

PaKana, U ocraTo a3HbIA BoJte 7
I YHO pa3HooD
' P P 1 U € MaciuTabHbIi MHUDOBOH

Yxasauunie OBCTOATENLCTBA, @ TaKxe MEepCleKTUBI onmmnaéunn LeH
Ha TONIMBO M 3HEPruI0 NO3BOJSIOT C BonbuIoil creneHbio JOCTOBEPHOCTH
YTBEPXKIaTs, uto B BMmxaitinem Oymyiem BO3MOXHO HONyYMTH peasnbHy0
H IOCTAaTOYHO Oy THMYI0 5KOHOMMIO TONIIMBA,

Hn;leggzggg::vomaaan cebe OTYeT B TOM, YTO OCHOBHAs cthepa NnpuMeHe-
orpoan, MHOI:K eaneprnn — JHOCUEHTPANIM30BaHHOE TeIlslocHabxenue ¢
Het, Dy e CTBOM MHIUBHOYaJbHBIX U KOHHCi(TMBHbe norpebure-
e rocynapcw;{ SZJIany TUIWYHO MEXBENOMCTBEHHOMH, Tpebyer nocTaBuTh

1 ypOBCHb OpraHu3aumio pabor Mo pemeHuo NpoGiemsl
PAN 3amay paspemmm Ha BENOMCTBEHHOM MM PErHOHANLHOM YpOBHE),

T .
OCynapcrBeHHast HayYyHO-TeXHUYECKast NiporpamMMa OOJDKHA BKJOYaTh B
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cefst OCHOBHEIE TIPUODHTETHHIE 3a1a'H, onpenesoue OCHOBY HayyHO"
TEXHUYECKOro [porpecca BCEro 3T0ro HanpaBJIECHUSI.

Cexnusl TeIIOBOro npeobpasoBatusi conHeyHoli sHeprum OOGbenuHEH-
HoOro HayyHOro cOBETa ofpenesiuiia 4eTHpe IIPHOPUTETHHIX HAIPaBJICHNS,
KOTOpHIE NIPEmJIOKEHH B TNPOCKT THTI ”3KosorMyecKn umcrasi sHEpre-
THMKA” B BUIE CJIENyIoIHMX [IPOSKTOB:

paspaboTKa MaT€pHajioB M KOHCTpyKuuil ¥ cepuiHOE IPOM3BOICTBO
CONHEYHbIX KOJIEKTOPOB HOBOro IOKOJICHUSA Ha MUMpPOBOM TEXHHUECKOM
yDOBHE;

paspaboTka, 0CBOEHHME NPOMBILIJIEHHOTO IpOM3BOICTBA M BHEIPEHUE B
HAPOJHOE XO3sHCTBO KOMOMHUPOBAHHBIX COJIHEYHO-TOIUIMBHBIX M COJTIHEY-
HO-37IEKTpUYECKUX KOTEbHEIX TEIIOBO# MOIHOCTBIO 10 4 I'kan/y;

pa3paboTKa TEXHOJIOTHH M oGopymoBaHUs [0 MCIOJb30BaHUIO CONHEY-
Hoit HEpruu 1Jsi BHIpabOTKM X0JI013;

paspaloTKa HOBBIX KOHCTpYKLMHA M apXUTEKTYPHO-CTPOUTENILHBIX
pemeHuii KUIRX 1 ODIIECTBEHHDIX agaHMil C IAaCCUBHBIMH CHCTEMaMHU
COJIHEYHOro OTOILJIEHUS.

B npemnaraemoit uyurareiio KHHUrE C OCTaTOYHON meTaju3almen
M3JI0XKEHO CYLeCTBO KQXIOro U3 3THX HarpapJIeHui, pacckasaHo O Hayu-
HBIX HCCIIEIOBAHMSIX, OIIEITE IIPAKTHUECKON pean3aliy, epcleKTHBax.

JKoHOMMUecKasi pebopma Ipenrioiaraer NPOTHBO3ATPATHYIO HAIpaB-
JIEHHOCTh CHUCTEMBI XO3SIHCTBOBAaHMA B pHBeCTHIMOHHOH chepe. OCHOBBI
xo3pacuera IpeayCcMaTpuBaioT —3KOHOMUUECKYIO OTBETCTBEHHOCTh 32
KOHEuHbIE PE3yJiIbTaThl IIPH OCBOCHHMH MHBECTULMII B CTPOUTENLCTBE H
peKoHCTpyKumu. 32 KOHEYHbIe PEe3yJIbTaThl COHEYHOro TelIocHabxeHusT
TIpUHMMAIT IKOHOMHIO OPraHMYECKOro TOIIMBA 1 3KOJIOrMYeCKy10 YUMCTOTY
mporiecca, OgHAKO hopMaIM30BAHHEIA [OICUET ?py6i1eBoil” 3KOHOMHHU IIpH
CEeromHSIIHMX METOIOMYECKUX II0AX0nax Gynmer cBENEH Ha HET ¢uHaHCOBOM
M MaTepHajlbHOR 3aTPATHOCTHI0. YUMTHIBAs HepCIeKTUBHOCTD DPelICHUsT

npobiembl, HEOOXOmMMbl CTUMYJIMPOBAHHE HAyYHBIX MCCIIEIOBaHuH,
IIpOM3BOICTBA CIIENManbHOro oGopymoBaHUsI, BbIIEJICHUS U OCBOCHMA
MHBECTULIMIT HA CTPOUTEILHO-MOHTAXHBIC paBoTHL, JIbrOThl [P 9KCILIyaTa:

" UMOHHBIX 3aTparax. [lpeaponaraeTca ¢ yueToM peaiuii IKOHOMHMYECKOH pe-
¢bopMsl  BBefigHHE IKOHOMMUYECKOTO MeXaHU3Ma, KOTOPBIit 0BecneunT ie-
CTBUTENbHOE yBeNMYeHHe MacuITaGoOB NPHMEHEHUA B HapOIHOM XO3siCTRE
HeTpaMIMOHHBIX HCTOYHHKOB IHEPrUH.

TomxeH GuTh obeclleueH NpPOrpaMMHHA Houxox XK pELIEHNI0 3TOM
Ba)XHOI TOCYJapPCTBEHHOMA 3a/1a4H, YCTAHOBJICHH! KOHTPONbHBIE IMQDH 110
[IPOU3BOICTBY IHEPropecypcoB Ha HETPaIUIMOHHEIA OCHOBE, KOTOPHIMU
ByayT pyKOBOJCTBOBATLCS MUHHUCTEPCTBA U pemoMcTBa, CoBersl MunuCT-
POB COI03HEIX pecnyOimK Iipu GopMupOBaHUY ILIAHOB. 910 DOIKHO BBITH
NOOKpEIUIeHo IPOM3BOICTBOM ¥ [OCTaBKOH IO roc3akasam crenuanbHOro

oﬁgpy,nOBaHMﬂ, CBIPLSI ¥ MAaTEPUAJIOB, BbIIEICHUEM KalluTallbHb |
HUii ¢ IMMUTaMHM HONPSAOHBIX paboT. e Bowe
llenTpaIbHbie 5KOHOMMYECKUE BENOMCTBA HOJIKHBI NPEIyCM
3TU LieTIH TOCY DaPCTBEHHbIE JOTALMH 1JIs1 [IPOU3BO MUTENIEl nnz OTGP e H‘?
OﬁoPy,HOBaHMﬂ HETPaNUIIMOHHO# SHepreTuKy. onnancnpoaangzp:mlg;gen
atoif chepe Ipenroiaraercst OCyuIeCTBIISITH KoMOuHMpOBaHHO, NI .
TNOJIOBMHA CPENCTB Ha 51w nieiu Oymer Bumensithest TKHT CCCP ommre
J151M, IOJIy4aloLKM 3TO IPaBO Ha KOHKYPCHO# OCHOBE Aeromme
IlpenycMoTpeHa paspaGoTka u yTBepxmeHune B. Onmxait
(I)Io:alx;enns{v O CHUCTEME 3KOHOMMUECKHX CTHMYJIOB ISt npl:;flplfs?::"ﬂ
ngonmi)?l]f::,e I;or?;::::;?o}a M OTHEJIbHEIX rpaXxmaH B Koncmynposann::,
A ;ﬂ»m ogopynosanns{ IJIsT HeTpa U MOHHOI aneprez
OCBOBOKIEHE B DAE CTyuacE OF Mt o8 Qo s
om0 omret n HIOEl ¥ aMOPTHU3aLMOHHD
uemHerﬁnZ::;}j;moeH;:e IaTexed u OGlomker U3 Npubuiim, m,roml:ec
Tononaen oo 3?( :naaunn U OTIEIbHBIX IPaXKgaH.
LHOHHBIX aHeproycmHogo?cm;l;;};:gzzﬁim;eneﬁ M eing i
ACIIODSIKEHUY [IPENIIPUATHS,

oCTall
JIbHO€ MOXET IlepegaBaTeCsd Ha IIOrOBOPHO# OCHOBE B

MecTHoro Cosera. pactiopsime

Byner passepuyta paGora mo CO3maHm
. B 10 acconManuil Ipouss i
Ef;;;n;p; igngn;zanns{ IJIST HETPaIMIMOHHOM 3HeprpemKIZMTene" !
e CTHM;; mno,uOBaTb Ha IOJIHOTY ¥ YHUBEPCAILHOCTH Ilepeunc-
omm. HoTpoBmT ,IIOIIOJIHepH BaHUI0 PA3SBUTHST HETPAOULUHMOHHON SHEPreTHKY
i o o U U YTOYHEHHS. SICHO OmHO, yTO Tpam»lm»lonj
S 3Heprepm,umn»xpoBausmeMy cebst oHsITHI0 ”BHEOpenue”
Ilpennaraemast kumra ZgKY 21 vooran:
Hoonent T 7lafiaeT NOCTaTOYHOM MOJIHOTOM ¥ CTPOMHOCTDIO B
DCIICKTUB DAa3BUTHUS COTTHEYHOrO TEINIOCHAGKEHUST U

HOJDKHA HaiiTu y
3aMHTEPECOBAHHOrO YuTaTeNls Cp€ou T€X, KoMy He 6e3pa3
s -

3.B. Caprayrcuii,
npedcedarens cexyuu Tennoeozo
npeobpasosarusn CONHeYHol
nepeuu ObveduHenHoz20 coeeTq
I'KHT CCCP u AH CCCP no npob6-

2
fleme  “HeTpaduyuonnea suepze-
TuKq



Inaea 1. IYTH SKOHOMMH SHEPTHH B CHCTEMAX TEIUIO- U
XJIATOCHABXEHHA ’

1.1. COBPEMEHHOE COCTOSIHHE HATIPABIIEHH S IOBLIMEHHAS

e ..

3¢OEKTUBHOCTH TENIOCHABKEHHS B CCCP

OCHOBHEIM HallpaBJIEHAEM Da3BUTHUS TENIOIHEPreTHIECKOro X03sficTBa
FOpOIOB M IoceNeHuit FOpoICcKoro Tula ABJISCTCs B CCCP neHTpajiu3oBaH-
Hoe TelljiocHabXxeHne u ocoDeHHo ero Haubonee abdexTuBHAE hopMa —
TemiopuKanus. ‘

Mo macitabaM KoMOHHMPOBaHHOrO NPOM3BOACTBA TEIJIOBOH M 3JIEKTPU-
yeckoil »Heprmu, IO LEHTpaNU3aLUU renocHabxeHUsT Hama CTpaHa
3aHMMaeT Benyuee MecTo B mupe. LIeHTpaln3oBaHHEIM TellJIocHabX EHNEM
oBeclieueno B Hacrosiee Bpemsi 55 % ofbema TEMJIOBOrO norpe6ieHus
cTpaHsl, Npuuem 60 % nawor TAII, ExerogHo Ha TemjlobuKanuio 1 HE€HTpaln-
30BaHHOE TEIUIOCHAGKEHUE PACXOOyeICcsi OKOJIO YETBEPTH BCErO nmobriBae-
MOro B cTpaHe Tolumsa [1, 5]. B cesiau ¢ BospocumMy TeMIaMu HUJTUIHOTO

CTpOHUTEIILCTBA H pa3BUTUS HApOIHOro xo3stcTBa CJIEIyeT OXUIATh nap- ,

Hejtimero pocra TefionorpedIeHus.

Heobx0miM0 OTMETHTh, UTO JO HACTOSIUEro BpEMEHH TelsiocHabxeHne B
CCCP pasBuBaloch ri1aBHEIM 00pas’oM IKCTCHCUBHEIM nyreM. Komuuect-
BEHHBIl POCT CHCTEM HE CONpOBOXIAJCs COOTBETCTBYIOLMMH KauecTBEH-
HbIMM U3MEHEHMSIMM, TEXHIUECKHE PEleHust, COpMUPOBABIIUECS B OCHOB-
HOM €me B NOBOEHHBIE M TepBble NOCTIEBOCHHBIC IOMBI, 3a nocJIeqHue
mecsATHIIETUsT He IpeTepreny CyueCTBEHHBIX usMmeHeHnit. COBpEMCHHHIE
cucTeMBl TEMJIOCHAaOXEHUsI KPYNHHX TOpOIOB SBISIOTCA HEIoCTaTOYHO
HameXHbIMM M MaHEBDEHHEIMM, IJIOXO YINpaBIAEMEI, 4YTO MpUBOIUT K
cephe3HBIM aBapusM, OCOGEHHO B YCJIOBHSIX CypOBBIX 3uM. CxeMHBIE H
KOHCTPYKTHBHbIE PELICHNUSI TenIonoTpelISIOIIMX YCTAHOBOK U HCTOYHNKOB
TEIJIOTHl HE VuMTHIBalOT MHOroobpasus NPUPONHO-KIMMATUIECKUX u
IDYTHX MECTHBIX yCJIOBUH Ha oBiMpHOl TEPPUTOPMM HALIEH CTPaHBL

B cucremax TeIIocHabxeHus IPAKTUYECKH HE NPUMEHSIOTCS TEILIOBbIE
Hacoch!, NMo3BoJsiomue 3QHEeKTUBHO HCTOJBL30BATD HM3KONOTEHIAJILHbIE
BTOPUYHHIE IHEPreTUUECKHe PECypChl ¥ NPUPOJHOE TETLIO (rpyHra, BOZHI,
Bo3myxa). B Nokpeitun 0obmero TeMjonorpebieHust BecbMa HEGOMBIIYIO
JOJII0 COCTABJISIIOT HETPAIMIMOHHEIE UCTOUHUKY SHEPTUH.

B ropomax, cHabxaemblIx TEIJIOM OT TSIl u KoTENILHBIX, paboTaloIMX Ha
yrie (B ToM uMCil€, Ha HM3KOCOPTHBIX €ro coprax), HEyKJIOHHBIA pOCT j
TENJIOBLIX HArpy3oK NMDUBOOHMT K 3arpsi3HEHMI0 BO3OYIIHOTO facceiiHa u
yXyOLUIEHHUIO 3KOJIOTHYECKOR obcraHoBKH. OcoGeHHO OCTPO CTOMT Npobiema
3KoJIoruy myisi ropogos Cubupu, KazaxcraHa u npyrux peruoHOB, pa3BUTHE
TemIocHab e s KOTOPHIX ODMEHTHpYyETCs Ha MCIOJb3oBaHue TBEPIOro
TeMna.

-

Apapusi Ha YepHoOmnanckoit AIC 3acraBuila KOpeHHbIM 0Opa3oM
nepecMOTpeTs TpeGoBaHMsl K HamexHOCTH paboThl aTOMHBIX HCTOYHHKOB,
uTO, B CBOK OYEpEIb, BHI3BANO DPE3KOE 3aMensICHHE TEMIIOB Da3BHTHSI
aTOMHOro TeTlocHabxenust. Oxumaercst, yTo OTIYCK TEIJIOTH OT SiHEepPHbIX
ucrouHuKoB Ha ypobHe 2000 roma GymeT B HECKOJIBKO pa3 HuxeE IO
II0 CPaBHEHMI0O C DaHEE COCTaBJEHHOM JHEPreTMuyecKOoH IpOrpaMMoii.
IloatoMy cuibHO ofocrpsiercst NMpoGiieMa MOKPHITUSI TENIONOTPEDIEHUS B
eBporneiickoit yactu CCCP, OpHEHTMPOBAHHOH HA CTPOMTENLCTBO aTOMHBIX
TEMNJIO3ICKTPONIEHTPAJIEH M aTOMHBIX CTAHIMI TeNIocHabxKeHus.

Ofmast 3alymeHHOCTs TEMJIOBOrO XO3SCTBAa CTPaHbl B 3HAUUTENBLHOM
Mepe ODDBSICHSIETCS. HECOBEPLICHCTBOM [MEACTBYIOMEro XO3SHCTBEHHOro
MEXaHN3Ma, BEIOMCTBEHHOM pa3obuieHHocTr0. Pa3posHeHHast opraHusanu-
OHHasl CTPYKTypa ylpaBJICHUS OTOENbHHIMH 3BEHE IMH CUCTEMBI (TEIIOBHIE
HCTOYHMKH, TEIJIOBLIE CETH, TENNIONOTPEDIISIIME YCTAHOBKY) HAXOOUTCSL B
TIPOTHBOPEUMHU C TEXHOJIOrNYECKOA OBIHOCTLIO 3THX 3BEHLEB, OPraHHMYECKH
CBSI3aHHBIX MEXIy coDOH B €mMHOM Ipopecce INpOoU3BOICTBA, CUCTEM
TPaHCNIOPTUPOBAHMUSL, paCTIpENeI€HsI U HOTp eBICHUST TENIIOBOI SHEPrUM.

llepexon HapomHOro X03sHCTBA Ha paboTy B YCIOBUSIX MOIHOTO XO3Siif-

- CTBEHHOrO pacyera, caMOGMHAaHCHDOBAHUSI M CAMOOKYIaeMOCTH CHMMAET

MHOTM€ Nperpafsl Ha INyT IMPOKOro BHEODEHMS NOCTHXEHMH HayKu B
NIPaKTUKY, B TOM YMCJIE B IPAKTHKY TEIJIOCHAGKEHHSI,

Heobxonumo, 0mHAaKO, OTMETHTb, YTO rilaBHAsi ENb, KOTOpasl NOJDKHA
CTAaBUTLCH NpU pa3paboTKe, COOPYKEHMHM M (GYyHKUMOHHDOBAHMM CHCTEM
TETIOCHA0XKEHNSE ~ MOCTHMXEHME MAKCUMATBbHOrO HapOOHOXO3AHCTBEHHOr O
abdexra npu obecnieyennn Tpebyemoro KavecrBa (B NEpByl0 Oue€pemp —
TENJIOBOro KoM(popTa B OTANJIMBAEMBIX 3MAHUAX M COODYXEHUSIX) U Hamex-
HocTu cHabXxeHust TensyioM MNoTtpebureneil — He Bcerma coBNamaeT ¢ 5KOHO-
MHYECKUMH MHTEPECaMM BENOMCTB, 3aHSTHIX IPOEKTHPOBAHHEM, MOHTa-
HOM, IKCITyaTaluel OTOENbHBIX 3BEHBEB 3TUX CUCTEM.

OtcyTcTBHE yueTa haKTHyecKH OTIYIEHHON § NoTpefaeHHO TENNIoBOo
JHEpruM, 3KOHOMMYECKM HEOGOCHOBAHHEIE M HE COOTBEICTBYIOIUE €€

- peanpHoM cebecTouMOocTH Tapudsl HE CTUMYTIMPYIOT BHEPEHUE MEPOTIpUS-

TUM 10 CHUKEHMI0 SHEPrOEMKOCTH HApONHOrO XO3siicTBa. B pesynprare
yHaenpHple, NPUBENEHHbIE K ONMHAKOBBIM KJIMMATHYECKUM YCIOBHUSIM
3aTpaThl TEJIa (HA OMHOrO YeNoBEKa, Ha eIMHULY NPOU3BENEHHOrO HAIHO-
HampHoro npomykra) B CCCP eme cymecTBEHHO MpeBhilanT YPOBEHD
JOCTUTHY ThIA BO MHOTHMX PA3BUTHIX CTpaHax. ’

IlpuopurerHbIe HANpaBNEHNUS! HAYYHO-TEXHUUECKOrO MPOrpecca B JHEpre-
THKe, paspaboraHaeie TKHT MCCP, AH CCCP, 'ocninanom CCCP, saduxcu-
DPOBaHHBIE B 3HEPreTMYeckKoil INporpaMme, INpeNycMATpUBAKWT pELICHHE
cienywomux 3agay [2]: ‘

Peannsanumio B pe3yNpTaTe BHINOJIHEHUS TEXHOJIOrMyecKux sueprochepe-
Taoux meponpusituii He MeHee 40 % HaMeyeHHOTO CHIKEHHS IHEPrOEMKO-
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CTH HAlMOHANBHOrO JOXOMa B 1 ,4 ... 1,5 pasa k 2000 r. u noutn B gBa pasa
K 2010r.; .

VMEHBIIEHHE 3a CUerT ﬁayqno-Texnnqecxoro "MEDOIIPUSITHS.  pOCTa
(o cpaBHEHMIO €O CTOXMBIIMMMCS TEHAEHHMSIMU M ¢ YYETOM IIPEICTOS:
IEr0 YXYIOUIEHUS TOpHO-TEOoNOrMYecKUX YyCIoBuil) ymelbHOM Kammuralo-
€MKOCTH TOILIMBHO-9HEpreTrueckoro Kominekca (TIK) Ha 15 % k 2000 r. u
Ha 30 % x 2010 r.;

YBEINMUECHHUE 38 CUET HAYUHO-TEXHUYECKHUX MGpOHpMSITHﬁ pocra IIpOn3BO-.

IuUTENTbHOCTH Tpyna B ueilom no TIK Ha 30 % x 2000 r, u Ha 70 ... 80 %
Kk 2010r.;

cOKpanieHne KomnuyecTBa BpenHbix BbiGpocoB T3K B oxpyk(axomyro :

cpemy TI0 CpaBHEHMIO ¢ CyllecTBylomum ypoBHeM B 1,5 pasa k 2000 r. u ‘

noyTtu B 2 pasa K 2010,
II5st 9KOHOMMM TETLIOBOM 3HEPIUM B CHCTEMAX TEIUIOCHAGKEHMUsT TIpOBO-

IOUTCST PSIO KPYIIHEIX JHeprocOeperawmmx mepolpusituii. Baxuejimmme usz i

HuX chenywomue [5]:
" pacumpeHue MacuraGoB M TNOBLIEHHE 3QHEKTUBHOCTH COBMECTHOTO

NIpOM3BOCTBA TEIUIOBOH M M€K TPUYECKOMN JHEPruy; '

OIITUMHU3ANMS CHUCTEM TEIUIOCHAOKEHUS (CXEMHBIX PEIICHHMHA, pacyeTHBIX
MapaMeTpoB, MOIHOCTH TETUIOBHIX UCTOUHUKOB M IIp.);

HCTIOJIb30BAHUE B CHUCTEMAX TENNOCHAOKEHMST HETPaAMLUOHHBIX MCTOY-
HHKOB TEMNNa;

HCTIONL30BAHUE BTOPUYHBIX HEPreTuuecKux pecypcoB (BOP), riaBHbIM
00pa3oM B IIPOMBIIIIIEHHBIX CHCTEMAX TEITIOCHADKEHUST;

NOBbIIEHHE KOodhdHuuueHTa NOJIE3HOr0 NEACTBUS reHepatopoB (MCTOY-
HUKOB) TeINa;

NOBRULIEHNE TENJIO3AIIMTHEIX KAaYeCTB 30aHUIA U OPYIUX OTAIlJIMBAEMBIX
ODBEKTOB;

CHIJKEHHE IIOTEPh TEIUIa IIpU €ro TPaHCIOPTUPOBAaHMM B De3yJipTaTe’
npuMeHEHU s 3(pEKTHBHBIX KOHCTPYKLIHMIA IIPOKJIaIOK TEIJIOBLIX ceTel;

ONTHUMHU3aLKS ONEPATUBHOrO yIpaBieHUs IPOU3BOICTBOM, TPAHCIIOPTH-
POBaHMEM, paclipenesIeHUEM TEIIOBOA SHEPI UM ¢ UCTIONBL30BAHUEM CPENCTB
aBTOMATHKH, TEJIEMEXAHUKHU U BHIYUCIUTENLHON TEXHUKH;

OpraHM3arus KOMMEDYECKOro yueTa TEIUla IIpH €ro IIPOM3BOICTBE M
norpebneHun;

IMAarHOCTHKA COCTOSIHMSI TEIIOBbIX CETEH M TENJIOBOrO COCTOSHMS

DafOHOB TEIUIOCHAGKEHUS ¢ HEbl0 OBHAPYKEHMS M YCTDAHEHHsI yTeueK
BOIBI U 30H IIOBBIIEHHBIX TENJIOBLIX IIOTEDD;
COBEPIIECHCTBOBAHUE OPraHM3alMOHHOM CTPYKTYpH ylpaBleHus cucre-
MaMH HEHTPaNIN30BaHHOT O TETIOCHAGKEHN ST, ’
COBEPIIEHCTBOBAHME XO3SHCTBEHHOrO Mexannama C LENn0 3KOHOMM-
YECKOro CTUMYJIMPOBAHMSI CHIDKEHMS IOTED: TENAOBOH 2Hepruu IpH ee
TpOM3BOICTBE, TPAHCIIOPTUPOBAHUY U IIOTpEDIeHUH.
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B cBsi3u ¢ 0cODEHHOCT SIMM TEPPUTOPHAILHOrO paclpeneIeHust TOINIMBHO-
JHEPreTUYECKUX DECYPCOB CTpaHbi BCTajla 3ajaya PEe3KOro COKpauCHUs
pacxOnOB TONIMBa B eBporeHckoi yactu CCCP, u Kak cnencrbue — Heobxo-
IUMOCTb OTDaHUUEHHMS CTPOMTENLCTBA HOBBIX TEIUIOINEKTPOLEHTPallel u
ToBbILEHKS 3bGEKTUBHOCTH UCTloNb30BaHus cymecrpyiomux TIIl [4]. 3o
JOCTHraeTcsi 33 CYET CHIUKEHMSI IpOmoJLKuTeNbHoCTH paforst TypOuH B
pexuMe KOHIEHCAlMOHHOH BbIPaBOTKM M COOTBETCTBEHHOrO yBEIMYEHMS
oK BBIPaBOTKH 3JIEKTPOIHEPI MM 110 KOMGHHMPOBAHHOMY LUK ITy. Pacuerst
NOKA3BIBAIOT, UTO TOJLKO 3a cueT Gonee panpoHanmbHO# 3arpyaku TOII
BBLICOKOrO [aBJICHMS], DACIOJIOMEHHBIX B €BDOIEHACKOM uacT¥ CTpaHbI,
MOXHO TOJIyYHTh JONONHUTENbHYI0 SKOHOMHMIO CBBIIE 2 MJIH T yCIL TOIUL B
rom.

BaxHbiM HallpaBJIeHMEeM paclMpeHus: maciutaGoB TerodpuKauum ¢
MHHMMAaJIbHBIMM 33TpaTaMu KalluTaJI0OBJIOXKEHUA SABISIETCS PEKOHCTPYK M
IeHCTBYIIEro oB60pynOBaHMS KOHIEHCAUMOHHBIX 37IEKTPOCTaHUMH niist
ero paboTet 10 KoMOMHUPOBaHHOMY MKy, K Hacrosimemy BpeMEHH yxe
PEKOHCTPYUPOBaHb! COTHU Ty pOMH ¢ HENbI0 UCTIONIb30BAHUSA X 1JIS HEHTpA-
NM30BaHHOroO TEIIOCHA0KEHNUSL.

B cBsiau ¢ Bo3pacraHueMm Joim BbipabOTKM 37€KTpo3Hepruu B Exmzoi
aneKTposHepretnueckoi cucreMe CCCP Ha aTOMHBIX 3TE€KTPOCTAHIMSIX,
paboraomux B 6a3ucHOM pEXUME, CYIIECTBEHHOE 3HauyeHMe npuobperaer
ucrios3oBaue TIIl B KauecTBe MaHEBPEHHBIX NiIst paloThi B HONYIIHMKO-
BOH uacTy rpaguKa 37MEKTPUUYECKUX HArpy3oK. IT0 [O3BOJMT CHU3UTh
KalliTaJIOBNIOXKEHUS B  CTPOMTENLCTBO  ClENMalIbHbIX MaHEBDEHHBIX
3JIEKTPOCTAHIMIA M COKDaTMTh pacxol OpraHMuyeckoro TOIUIMBa Ha
15 ... 20 %, uT0 OCOBEHHO Ba)XXHO B CBSI3U ¢ HEOOXOOMMOCTBI0 YMEHbIIEHHSE
€ro 3aB03a B €BPONEHACKYI0 YacTh CTPAHbIL.

H3-3a orpaHMyeHMS CTPOMTEIbCTBA HOBBIX TEIJIOIJIEKTPONEHTpallell B
€BPOIEHCKOjl YacTH CTpaHbt Bce Dojlee MMPOKOE paclpoOCTpaHEHHME IOJy-
YaloT CHCTEMb]! LEHTPAIM30BAHHOIO TEMJIOCHAGKEHUS OT MOLIHBIX KOTENb-
HbIX. BMecTe - ¢ TeM, eCIIH HapOTHOX03AHCTBeHHasA 3PP EK TUBHOCTD Telodu-
Kauuu 1o CpaBHEHMI0 ¢ HENEHTPAJIM30BAaHHBIM TeIUlocHabmenueM (Tipu
TEIJIOBBIX HArpy3Kax M TEIUIOBOM IJIOTHOCTH BbillE IIOPOroBbIX 3HAUEHMI)
COMHEHMH He BBI3bIBAET, TO 3TOrO HENb3s cKasaTh 0 LEHTPAIM30BaHHOM
TEIVIOCHa0XeHUN OT PafOHHBIX KOTEJLHBIX, OCODEHHO IIpH MCTIONb30BAHUHI
F'a30Boro rormBa. Kak NnokassiBa€T OTEUECTBEHHbIA U 3apYDEXHbIA OIbIT,
REUEHTPAJIM30BAHHBIE CHCTEMb! TEILIOCHAGKEHMST OT aBTOHOMHBIX HEGOJb-
WMX (MON[HOCTBIO, NPUMEPHO, MO 3 MBT) rasoBbiX KOTJIOB HUMEKOT DSig
Tlpeumymecrs nepex cucTreMaMy LEHTPATM30BaHHOrO TeIUIocHabxeHus [5).

Ilpencrasnsiercsi, yr0 MaccoBOE PAcCTPOCTPaHEHME CHUCTEM LEHTPAU30-
BaHHOro TersIocHaGXKEHUst OT KPYNHBIX DafOHHBIX KOTEJbHBIX SIBHIOCH
CllencTBueM 9KCTEHCUBHOrO Pa3BUTHSI 9KOHOMUKH, IIpH KOTODOM OTpeme-
Isomum pakTopom GbiJIo ofeclieueHne GeicTpefiero BBOIa TENNOBBIX
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MolnHocTel. IlepeBoa TENo3HEPreTHYECKOro XO3siACTBA CTpaHel Ha Iy Th
MHTEHCHBHOTO PDa3BUTHSL 3aCTaBlsi€T KDUTHYECKH C HOBBIX IIO3MLMH
NoJOATH K BoIlpoCy olTHMU3AaLMH CHCTEM TEINIOCHAbXEHUSI, B TOM UUCTIE K
OlIpENEeSIEHHI0 ONTUMANbHBIX oflacTell IPUMEHEHUS HEHTPAIU30BaHHBIX H
IELeHTPan30BaHHbIX CUCTEM.

BaxHeIM HamnpaBleHHEM 3KOHOMMH TollluBa IJIst TeIloCcHabKEeHus
SIBIISIETCS. MCNO/Ib30BAaHNE BTOPHUHBIX 3HEpreTHueckKux pecypcos (BIP),
obpasyomuxcst r1aBHbBIM 00pazoM IIpU INPOMBIUJIEHHOM IIPOM3BOICTBE.
Hcnonp30BaHKe ropiounx U TemioBbix BOP B. uepHoil METanlypruu, Xumu-
yecKol, HeQTeXuMHYECKol M HENNJ03H0-6yMaKHOH NPOMEIIIEHHOCTH
No3BoNISieT €xeromHo 3KoHoMuTh Gonee 60 MmH. T ycil Tomul. OgHaKo
MaciuTabhl MCTIoIb30BAHUSI BTOPHYHBIX 3HEpreTudeckux pecypcoB B CCCP
eme HemocrtaToudnl. Tak, pacueThl [10Ka3wBaT, YTo IOJHOE HCIOIb30BA-
HUe TolpKo TemloBblx BOP mafio GBI BO3MOXHOCTb IOJIyUMTh TOJOBYIO
sKoHomuio 80 ... 135 MIIH T yCl. Tollll., YTo, IIPUMEDPHO, COOTBEICTBYET
roJoBoil IoTpeOHOCTH B TEILIE IIPOMBIIIJIEHHBIX 3TaHHA.

06 3¢deKTUBHOCTH 3Toro METoJa SKOHOMHH TEIUIOBOH 3HEPrUM B
cucTéMax TelUlocHabxeHusI CBHIETENbCTBYIOT HaHHbIE 00 yIelbHbIX
KanuTaJlbHbIX BIIOKEHUSIX B pasiiMuHble 3Heprocfeperamnique MEponpusiTus
[1, 5], % oBmux BioxeHuWHA B pDa3BUTHE TOIIUBHO-3HEPreTUYECKOro
KoMILIEKCa:

PasBuTie TOTUIMBHO-3HEPreTMHECKOro KOMINEKca, BKIOYas nobeiuy, TpaHc~
NOpTUPOBaHUe, MepepaboTKy TOMIMBA, COOPYXEHHE KOTENBHBIX M TEmIo-

TPACC. + v v v et r e n e iesasrassasaaeaaa. 100
OIITYMH3ALIMSA CUCTEM M CXEM YIIPABIEHHUS . v oo vnuncreenson.. 15...45
TIOBBILIECHHE TETJIO3AIINUTE! 3HAHMM o v o v v v D - I K |1
KCIIONb30BAHNE [e0TEPMATIBHEIX BOL o+ . - . . . Ceiesaasereees., 20,90
MCTIONH30BaHUE CONHEYHOM SHEPriy . . . . .. . e eevene.. 80,0200
YTUIM3a1Ms BhICOKOTEMNEpaTypHLEIX TenioBeix BOP .. .. voueve. . 4 ... 18
YTHIIM3aLMSA HU9KO- ¥ cCPeqHeTeMIepary pHeIx teruiopetx BIP ... ... 18...35
YTUIH3aLMS TEMIa BEHTUIIALMOEHBIX BHIOPOCOB .« v v v v v v ceesea 3075

B cBsiau ¢ Tem, UTo B TOPOICKHMX CHCTEMaX TEIUIoCHADXKEHUSI uCIolb3o-
Banue BOP ewe He Iojlyunilo JoCTaTOUHOTO PaclipoCTPAHEHHMS, NIPOrpaM-
MoH IoBBIIEHUS 9PHEKTUBHOCTH MCIONB30BAHUS TOILIMBHO-3HEPreTHYEC-
KHX peCypcoB IPENYCMOTPEHO paCIIMPEHHE IIPUMEHEHUSI YCTaHOBOK,
JHUCTIONIb3YIOIM X TEINI0 BEHTUIISIMMOHHBIX BHIGPOCOB B 3IaHUSIX PAISIMUHOTrO
Ha3HaUYEHUS, TEIJI0 CTOYHBIX BOJ OUUCTHLIX COODPYXEHMH TopoJoB W Hace-
JICHHBIX MECT U JIp. '

TemNoBble HacoCH (TePMoTpaHCHOPMATOPhl) HMCHOJBL3YIOT Ha KpPYNHBIX
yCTaHOBKax HEHTPalM3oBaHHoro TEINO-, xJagocHabXEHUsI M B KauecTBe
. MHIUBUIYaJIbHBIX CUCTEM 0BOrpeRa 1 oXNax IeHUs KU JIBIX 3DaHU.
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Hx npumereHne Haubolee 3pPeKTHBHO B CIENYIOIHUX CAyUasax:

- IIpu HAallM4YUM UCTOYHHKOB Bombl ¢ TeMIepaTtypoii Bouue 10 ... 15 OC;

B pafioHaX ¢ MOBBINIEHHBIMH 3KoJIOrMYECKUMH TpeboBaHMsIMU IIpu
OTCYTCTBHH ra30Boro TOIINBa;

B COYETAaHWM C HETpaIMHMOHHbLIMH MCTOYHMKAMM 3HEpruu (Termso
CoflHIa, reoTepMallbHO€ TElNlo), B KauecTBe IyOimupymomux (THMKoBbIX)
UCTOYHUKOB; :

B pailoHax C XapKuM KJumaToM, rge HeobXoguMo KpyriloroJuuyHOe
KoHIUL#OHUpOBaHUE. '

HauGonee KpylHbIMM TeIJIOHACOCHBIMH ycTaHoBKamu B CCCP siBns-
107Cs1: B MoCKBE — uCllofb3ywilast TEINo CTOUHbIX BOT ropoIcKod KaHalu-
sallioHHOR craHuuu; B KpbimMy =~ wuchofim3ywomasi Temjio Bombl UepHoro
MODSi.

BaxHBIM MEDOIpUSITUEM 10 3KOHOMHH TOILIHBHO-3HEPre€TUUECKHX
PECYDPCOB SIBISIETCS IOBBIIIEHHE TENJIO3aMUTHBIX KAUeCTB 3MaHU#A, KaK I1pH
HOBOM CTPOMTEJIECTBE, TaK U IIpu NIpoBENeHMH KalluTalbHEIX PEMOHTOB.

HoBblinenue TENNo3aMUTHLIX KAYECTB 3aHUM IIPH HOBOM CTPOUTENLCTBE
IOCTUraETCS: CHUXEHUEM IUIOTHOCTH, a cllegoBaTelibHo, KodbhdunueHra
TEINIONPOBOJHOCTH MaTepualla OOHOCTOMHBIX HapyXHBIX CTEHOBBIX
TaHeJsIel; NpUMEHEHUEM BBICOK0IGGEKTHBHBIX yTEIIUTENEH B TpeXCloi-
HbIX TaHEJISAX; NPUMEHEHUEM TJIS CoENUHEHHUs NaHelned rubKux cBs3el;
UCKJIIOYAIKUX TENJIONPOBOOHBIE METANNIMUECKUE BKIIQUECHHSI; YMEHBIIE-
HUEM IJIoIaNId CBETOBHEIX IIPOEMOB JO HODM €CTECTBEHHOH 0CBEILEHHOCTH,
YCTPOHCTBOM OKOHHBIX II€PEILIETOB C TPEXCIIoWHBIM OCTEK JIEHHEM; HUCIIOINb-
30BaHNEM NaCCUBHBIX TENMOCUCTEM M JIP.

Hpu peKoHCTPYKUMH M KallMTallbHOM DEMOHTE 3IaHuil NOBBILEHUE UX
TEILIO3aIUTHEIX KauecTB IOCTUTAaETCsl B pesyipraTe yiywneHus (Mo
TEIUIOTEXHUUECKHM I10Ka3arelsiM) ofbEMHO-TUIaHUPOBOYHBIX DELICHHH
30aHWH, HaNBIIEHUSI Ha HApYXKHbIE IOBEPXHOCTH CTEH TEILIoM30NSIIUOH-
Hor'o MaTepuala u ap.

3HauNTENBbHOE CHHUKEHME DACXOOOB TOIJIMBA MOKET GbITh MOCTHIHYTO
IpU KoMIUIEKCHOM aBToMaTM3alliM TeljlockcTeM. KaK IoKasblBamwT
pacuersl, MacCoBo€ BHEIPEHHUE aBTOMATU3MPOBAHHBIX CHCTEM yIIpaBlIeHUS
TeXHoJlornueckuMu npouneccamy (ACY TII) TemnNocHaOxeHusi II03BOJIMT
C3KoHoMuTh B rof 40 ... 50 MAH T yCil. ToIl., yTo NIpUMEPHO PaBHO ToJ0BOA
9KOHOMHMH, JoCTHraeMmoil 3a cuer TelllopuKauuu, T.e. KOMOUHMPOBAHHOT O
Npor3BoacTBa TEIIoBoM U 3NeKTpuuecKoil snepruu. ACY TII rennocuabuxe-
HUS BKMouaer B ce6sl KoMILIEKC B3aMMOYBSI3aHHBIX YCTPOHCTB, obecre-
YuBawmux paboTy B aBTOMaTU3HPOBAHHOM U B @BTOMATUUECKOM DEXHMMAX
TEIUIOBLIX HCTOYHHKOB, Y3J0B YIIpaBIIEHUS! HA TEIJIOBBIX CETSIX, TEMJIOoNoT-
pebstionmmx YCTaHOBOK M BCell CUCTEMEI TEMIIoCHA0KEHUSI B LelloM.

ObsisarensupM yeoBueM addeKTuBHoi paGotel ACY TII TerocHabxe-
HUST fABJIsiercst opraHM3alusi KNOMMEpueCKoro yuera IpOU3BOJUMOro H
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norpebiasieMoro TeIvia, I 3KOHOMHOIO pacXomOBaHHs TeEIlla B KHJIIBIX
30AHUSIX HAPSIOY C YUETOM TEIJIOBOM SHEPruM B TEMJIOBbIX IIyHKTaX Heje-
cooBpa3Ho OCYLIECTBISATH (B COYETAHMH C HHOMBHUIYAJIbHBIM aBTOMATHYEC:
KuM peryimupoBaHueM) u HOKBapTUPHHH yuer. OmHAKO paclpocTpaHEHHHE
B OTEYECTBEHHOM MAaCCOBOM JKHIMI{HOM CTDOUTEJILCTBE BEDPTUKAJBLHBIE |
OJHOTPYOHEIE CHCTEMBI OTOIIIEHUSI MAJI0 IPUrONHE 71T YKA3aHHBIX LIEJIEH,
C paccMarpuBaeMHIX ITO3uHMi HAMHOIO IpEnIIOuTHUTENIbHEE OPU3OHTAIID-
HbI€ CHCTEMBI OTOILIEHMS! C IIOKBAPTHPHEIM paclpenesIeHneM TeIIOHOCH-
TS, _
B cBsau ¢ TéM, YTO CHCTEMH LEHTPAJM30BAHHOrO TEMIIOCHAGMEHUS B
CCCP cospaBanuch 6e3 yuera TpebOBaHMH aBTOMAaTH3ALHMK DEXMMOB HX
paboThbl, Ha NpaKTHKE IIDHM OCYyLIECTBACHMN KOMIUIEKCHON aBTOMAaTHU3aLn
cucrTeM IpuxommIcsi OTCTYHaTh OT oltuMaipHOro (Mo sddexTuBHOCTH
yIpaBlleHHsI) BapuMaHTa, @ B Dpsife CIy4yaeB yuMTbiBaTh HEOGXOOMMOCTb
IIpOBENEHUsI CEPhbE3HEIX DEKOHCTPYKTUBHEIX Meponpusituit. B HamGoiee
IoJIHOM oObeme paboTH 10 aBTOMATH3alMM CHCTEM HEHTPAM30BaHHOLO
TenIocHa0XeHust BLIIIOJIHEeHE B MockBe, XaprKoBe, 3all0pOKbeE.

B saknmwyenue cienyeT OTMETHUTD, UTO IIpH IJIaHMPOBAaHUK U [IDOBEIEHUN
B Hauel crpaHe sHeprocOeperannux MepolpusiTuii B CUCTEMAX HEHTpalu-
30BaHHOro TeIUIOCHAOKEHHUs!, BKIOYAKIINX B cebsi coopyxeHust u obopy-
IOBaHMe 1JIst [IPOM3BOMCTBA, TPAHCIOPTHPOBAHUSE U NOTpEGIeHUST SHEL TUH,
OCHOBHHIE YCHJIMSL JJO CMX Mop GblfIM HallpaBJ€Hbl HA COBEPIIEHCTBOBAHUE
IIPOLIECCOB IIPOM3BOICTBA, OCHOBAHHBIX HA MCHONL30BAHMU TPAIHLMOHHBIX
HMCTOYHMKOB 3Heprum. OJHeprocheperawoimy MEpOLpHSITHSM 33  CUeT
HpUMEHEHMS HETPAOUIMOHHbIX (BO30GHOBISIEMHBIX) MCTOYHUKOB YHEPIHMH, &
TAK)XXE IpM TpPaHCIODTMPOBaHMM M NOTpeGJIeHMM Tellla HE yHeJsilioch
IOJDKHOro BHumaHmsi. B cBstam ¢ stmM gocrurdyteii B CCCP ypoBeHb
9KOHOMHUYHOCTH CHCTEM TEINIoCHAOKEHNS SIBIISIETCS HEMOCTATOYHBIM U €1e
OTCTAET OT Psifa PAa3BUTHIX CTPAH.

1.2. HCNO/IL30BAHME HETPAJIMIMOHHHX HCTOYHHKOB SHEPTHH
B OTEUECTBEHHOH ¥ MHPOBO#i IIPAKTHKE

BaxHbiM HallpaBIeHHEM 5KOHOMMM TOIUINBHO-3HEPTETUYECKHUX PECYDPCOB
SBJIsiercsl uCIIONb30BAaHUE B HHEProcHalbxeHuu, B TOM YMCIIE B TEINIO- U
xNamocHabxeHun, BO30OHOBIISIEMBIX UCTOUHMKOB 3HEPIUH.

K B0O30GHOBISIEMbBIM KCTOUHMKAM 3SHEPrMM OTHOCAT: TEIUIO 3emily;
sHepruto CoJlHIA; SHEprul0 BETpa; TEIUIO, BHIENSIEMOE IIpU CXHUraHUM
BroMacchr, SHepru MupoBoro okeaHa (BoJjiH, IPHIIUBOB K OT/IMBORE) U 1p.

HUcnonb3oBanue Temla 3emin Ipolye BCEro pealiM3yercs B paioHax ¢
HaJMyMeM reoTepMalibHEIX BOJ CPaBHHUTENILHO HErjyboKoro 3ajleraHus,
YTO yXKe NOJNyynio IMPOKOE PAclpOCTPAaHEHNE B MMDOBOM M OTEUECTBEH-
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HOM NpaKTHMKe. B ornmanennon nepcnextuse HNJIAHUPYETCS. UCHOb30BaHue
TIyOMHHOrO TelUla 3eMily, comepKamerocsi B TOPHBIX Hopomax (merporep-
MaJIbHOrO Tema). .

B CCCP ocHoBHbIe DECYDPCHl TEPMaJIbHBIX BOI DACIONIONKEHH B paitoHax
KaBkasa, Cubupu, Jambrero Bocroka, Kamuatku, Kasaxcrana u Cpenuei
A3spn. OGumme 3anack TepMasibHEIX BOX B CTPaHE 3KBUBAJIEHTHBI 110 TEIlIO-
.Bomy noreHumany 30 ... 40 MuH T yen. Tomn B rog. B HacTosilee Bpems
HaxoOAaTCst B 3KCIUIyaTalMM HECKONLKO NECSITKOB MECTODOXIEHMHA TeEp-

- MaJIbHBIX BOJ, DacrloioXeHHhIX Ha KaBKase u ma Kamuatxe, Cucremn
re€oTePMAlIbHOrO TEIVIOCHAGXKEHUST MOy yuily LIMPOKOE paclpoCTpaHEeHne

- 3a pyﬁemomz_s Ucnannnu, Bo ®panuymy, Pymbiamn, CIIA u mpyrux CTpaHax.

X OcHoBHEIE cnennpuyeckue 0CODeHHOCTH NpuMeHeHust reoTepMaIbHbIX
'BOJ OJIsI HEJIEH TeINoCcHABKeHusE clenymomue;

OrPaHHYCHHOE YMCJIO DErMOHOB C HallMyHeM TEPMabHbIX BOH, Ihe
9KOHOMUYECKH HENECO06Pa3HO COOpYKEHUE TEPMOBOTO03a6opoB; ’
 OHHOPA30BOCTb KCIIONL3OBAHMS, TAK KAK TEPMallbHbie BOIBI ITOCHE
HCIIOJIb30BaHUS NX TEMIIEPATYPHOrO OTeHNMATa B CHUCTEMAaX TEmJIocHabxe-

- Hus cOpackiBaoT B BOLOEM nily 3aKayuBaTcst 00paTHO B IlacT:

B GOJIbIUMHCTBE CIyyaeB CPaBHUTENHHO HH3Kasi Temne;;aTypa 4TO
BBISBIBAET HEOOXOMMMOCTb MONOIHUTENLHOrO HarpeBa BOmbl B nmioaoﬁ
KOTEIbHOM MK TEINIOHACOCHOM YCTaHOBKE;

- TOBBINEHHAST KODPO3MOHHAS AKTUBHOCTb M 4ACTO DoMbiast KECTKOCTh -
FeOTCPMAIbHOH BOIbI; B CBSI3H C 3THUM TIpNXONUTLCH NPUMEHSITh IBYXKOH-
TYDHbIE cn(iTeMLI, T.€. TIpoIycKaTh 3Ty BOOy uepe3 NepBuyHbi KOHTYp
OTHEIICHHBIN OT TEIUIOBBIX CeTel M TEIJIONOTPEDISAOMUX YCTaHOBOK qepe:;
TIOBEP XHOCTHbIH TENNOOGMEHHHK;

riaybokoe cpabaThiBaHue TemnepaTypHoro NOTeHUMANa (JKeNaTeNbHO 1o
TEMIIEPATYPBI OKPY KAWL el CPEIbl), YTO BbI3bIBAET HeobxomuMocTs yBenu-

4CHHUS IIOBEpXHOCTEH Harpeésa OTONHUTENLHBIX NPUGOPOB 1o CPaBHEHMI0 ¢

_TPaTULKOHHBIMU CHUCTEMAMU.

Halilﬁpole e:e:;czxom TeMl'Ie[iaTYpHOM NOT€HNHMAJIE TreoTepMallbHBIX BOJ
AHOUYTUTEILHOM 06JIacThi0 MX IPUMEHEHUS SBISIOTCS cucre-

MBI OTOIJICHH S TEILIUL, JIyYUCTOro (Hanonbno-nomnoqnoro) OTOIIJICHHUS, a

TaKKe ropsiyero BOLOCHAGKEHHUs: 3MaHwMiA. ’

TeHIfI gazo;;:a C(’: :agﬁonee GnarolpusitHEIMU yeloBusiMu IJIst COJIHEYHOro
Koz ro;xm,xen :ﬁ a m;:ﬂm OTHOCATCS pecny6imku Cpenneit Asun u Kap-
npon,omxme m;:ﬁoonu Kpannbl u Kasaxcrana, MongaBus, ror PCOCP, rpe

CTb CONTHEYHOro cusinusi cocrasisier 2200...3000 g B rom, a

COJIHEYHan pagMauus — 1200 .

o1 . 2
BeprOCTI/I. 700 KBT Y Ha 1 M I‘OpM3OHTaHbHOI‘;I no-

B na )
Gém,m c:osmxee Bpe€mst B Mupe paboraeT okojio 1,5 mmn F€INOYCTAHOBOK.
851 4acThb KOTOPHIX IIpENHA3HAYEeHA IJ1st obecrieyeHust Hyx rop ;{qer(;

Bonioch
abxenus. O6bem IIPOM3BOACTBA M MOHTAXa FeHOKOJIIIEKTOP OB
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7
ronbKo B ClIA cocraBnsier 1,6 MiH M* B ol ‘ -
Pacmmmperue maciutaboB UCIIO/Ib30BaHUST SHEPTUU ColHua Oiis nenen

TellyIo- ¥ XJIaNoCHAGKEHUS CIEPKUBACTCS B OCHOBHOM M3-3a CDABHHUTENILHO

BBICOKUX Y)ICHLHHX Kanmanosnomeﬂuﬁ B coopymelme rejIMocucTeéM Io
CpaBHEHMI0 C CHCTEMaMH, paboTalolUMMU OT TPamMUMOHHBIX HUCTOYHUKOB
sHEpruu. B cBsian C 9TMM B DSiIE€ Da3BHTHIX KalUTalMCTHYECKHX cTpaH
pa3paboraHsl clelualipHbie NPOrpaMMel, CTUMYyJIHpYIOUINE NpUMEHEHHE
re/IOyCTaHOBOK B YaCTHOM, KOMMEPUYECKOM H MYHHMUMIIAJIBHOM CEKTODaX.
Tak, HalpuMmep, B OKpyre u B ropone Can-Opanuucko B 1985 r. npu
MyHununadsHOM KoMuccun 1o KOMMYHAalbHHIM HHKXEHEDHBIM CHCTEMaM
coamaHo clienuajipHOe Biopo MO 3KOHOMHM 3HEPTHH. B aagauy Dbiopo,
. B YacTHOCTH, BXOIOMT OKasaHue huHaHCOBOHM NOMOUIM Ha MOHTaX CHCTEM
COJIHEYHOro TelvlocHabxeHust BiamellbliaM CYLIECTBYOIMX 3gaHuit, a
TaKXKE JIMnaM, OCYLIECTBJISIOIUM HOBOE CTPOMTEJILCTBO. PaspaboraHHasi
yKazaHHbIM Biopo nporpamma cyGcHiupOBaHust MEDPOIPHSATHIH 10 3KOHO-
MMM SHEpruM MoJlyuuila BbICOKYl0 OHEHKy. OHa Ipu3HaHa BENyWMMH
crienmalucTamy To sHepreruke u3 40 kpynuedumx ropogos CIIA Jyuinei
[porpaMMoii, co3maHHOH 3a MoclenHee BpEMSL. Cnegyer TaKke OTMETHTh,
YTO HOBEIE HOPMBI IPOEKTUPOBaHHUsI, pa3paboTaHHbIE B ITATE Kanudoprus,
MO3BOJISIIOT CHU3UTD Y AEIbHOE NoTpebJIEHHE SHEPrul B aIMUHUCTPATHBHBIX
amanusix Ha 40 % 3a cuer pery/upoBaHusl TOCTYIIEHUS COJIHEYHON panua-
1MH, co3manust 3bHEKTUBHOM CHCTEMBI OCBEIIEHUST M YBEIMUEHUS NIONBHK-
HOCTH BO3IyXa.

B nocneqHue rogsl NojlyyaeT Bee GoJiee mupoKOe NPUMEHEHHE UCTIOb
30BaHuE sHEpruu Berpa. ['7laBHasi 3amaya BETPOBBIX OBuraresiien 3akio-
yaercsi B BHIpaGOTKE 3JIeKTpUuecKoil sHepruu. Bmecre ¢ reM 3/IeKTpuyec-
Kasi SHEprusi oT BETpoBUrareseil Hcrob3yercst TakKxKe B NIEPUOTBI IIpOBa-
7a rpabuka MNorpebieHUsT 3JEKTPUYECKOM HarpysKu mJist MOJYyueHHSH
TEIJIOBOl HHEPruM, €€ aKKyMyJupOBaHHMS W MCIOJb30BaHMSL. Brinyckae-
Mbie B Hacrosimee Bpemst B CCCP BerpopBurareiin UMEwT €OMHUYHYIO
MoIHOCThi0o MeHee 60 kBrt. Hauunast ¢ 1990 r. HameuaeTcst OCBOUTh BBITYCK
ycTaHOBOK MomHocTbio 100 ... 300 kBr.

B wrare Kanupopuus B paione Anramonr Hac HauuHasi ¢ 1981 r. ycra-
HOBJIEHO CBbIE 7 THIC. BETPOBLIX JBUrarejlell ¢ €IUHUYHOH MOLIHOCTHIO
40 ... 750 kBr. Arperars uarorosiiesbl 20 mpepmpusitusivu CIIA, anum,
Benpruu, Asuriuu, lornanmuu, OPT. K 1995 r. mmanupyercst mMOBECTH
CyMMapHyio MOIIHOCTh BETpOjBMraTellel B  yKasaHHOM pafioHe
mo 1 miH KBr.

B CoBetckoM Cowae cBbie 30 % obmero o6bema sHEPruy, MojlyyaemMon
OT HeTpaguHUuOHHBIX HUCTOYHUKOB, TNIpUXOOUTCHA Ha JoIo 6I/IOMaCCbI, K
KOTOpO OTHOCSITCSL: BHOrasbl OTXOJOB XHBOTHOBOJCTBA, OCAIKOB CTOYHBIX
BOJI, OTXONOB MHUIIEBO TIPOMBIIIEHHOCTH, CBaOK, BOJOPOCIIEH, TBepake
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Pue. 1.1,
Homi KOMHC:::;/:? Wo neKTporeroxnayocuabuerms (dupnia *Pump Kpux®)
(d)oroanememml)): Z- cryyp;ﬂ uHa; 3 — reHeparop; 4 — KOTeN-yTHIM3aTOop; 5 — conHeuHass Garapest
H OJTHEYHEI KoJLIeKTop; 7 — 6aK-aKKyMYJIATOP ¢ TeNoo6MEHHHKOM: § —
£

Hacoe; 9 — k ;10 ~
PR oHgercarop ABXM; 10 — reneparop ABXM; 11 — agcopbep ABXM; 12 — ucnapurem

OHITOBEIE OTXOmBI, OTXOIbBI JIECHOM M THIPOJIM3HON IPOMBILIIIEHHOCTH
OTXOHB! pacTEHUEBOOCTBA U IIp. ’

Bricokast a¢beKTHBHOCTD paborsl TeMio- 1 XMamocHABKAOMMX CHCTEM
AOCTUTaeTCs NMpH KOMIIIIEKCOM UCIOb30BAHUM Pa3/IMUHbIX BO30GHOBJIsIE-
MEIX HCTOYHMKOB 3HEPrUM B COUETAHMM C TIPOrPECCHBHEIMU TEPMOIUHAMHU-
UECKMMM HUKJlaMu TIPU TNPOM3BOLCTBE 3JI€KTPOSHEPTHH, TEMMa M X0JI0ja.
lipumepom coBpemenHOd TEMJIOHEPIETUYECKON  YCTAaHOBKM MNOmOBHOro
THIA MOXET CHyXUTh cXeMma 3HEProcHabxeHust GupMbl “Pumn Kpuk”
HPENNpusTHH ¥ NaBUIILOHOB B NapKe “Mup Yonra HucHes”.Bo ®nopune
(puc. 1.I). QueprocHabxeHue NnpennpusiTuli ¥ NaBHILOHOB KOMILIEKCA

ggylgf;c;il:xszm:ﬁ or mHaporasoBo# TIIl. TasoBast TypGuma MOILHOCTbIO
KOTeH-yTHnH3aI"r : 0Tann, Ha raafz U HedpTH, OTpaboTaHHbIE rasbl NOCTYIAT B
Orpateruaa n:, ! UTAMNK T1apOBY®© Typ6GHHY MOIHOCTBI0 7 MBT.
VR I/Ip enonnericnpyemﬂ B DPOMHCTO-IMTUEBOH XOTOIU ILHOM
T xnanocga;x(ee}:{ 9TOM MAalMHBI OXJIaKJaeTcsl BOMa, UCTOJIb3yeMast B
Fopmn onocHzOx Kpm (koHmUNHMOHUpOBaHUS BO3[yXa 3maHuil NapKa).
BoRocag OHICHCATOPa MUCTIOMp3yeTcst Oilst petiefi ropsivero

A 1 TeXHOJIOTHYECKUX HYXKJ. JIOMOMHUTEILHBIMH MCTOUHM-
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pre—

KaMu ToJyueHust TETNJIOBO# U 3JIEKTPUUECKON 3HEpruu spisiorest poxycu-
PYIOIIME COJIHEUHbIE KOJUIEKTOPH! (C KOHLEHTPATOPAMU CONTHEUHBIX nyuei),
a TaKXe KOTEN-yTU/IM3aTOp, CKMIAOMNHA TBEpIpie ObIToBEE OTXONBL st
aBapUMHOro TEIJIo- U XIamocHabKEeHUs YCTaHOBJIEHbI Fa30BbI€ KOTJIbL.

Taxum 0Bpa3oM, OCHOBHbIE OCOGEHHOCTH 2HEProcHabmeHus KOMIUIEKca
tupmel “Punu KpuK” 3aKnioyanTcst B CIIEOYIOMEM:

TNpUMEHEHKE B ONHOMN YHEPreTHUECKOoi CHCTEME PAa3iMyHbIX TEPMOIUHA-
MUUECKUX nuKJIoB (rasorypbuHHOro, naporypGuHHOro, TpaHcopManuu
anepruu B a6copOLMOHHOR MauHE);

nocinenoBare/bHOE UCNOJb30BAHUE SHEPrUMU N0 MEPE CHIDKEHUS €€y
NoreHmala B Pa3iMYHLIX yCTAHOBKAx (OTXOMSIMX rasoB Nocie TypOu-;
Hbl — B KOTJe-yTUIM3aTope; mapa, nociie TypOuHbl — B aGcopOLmOHHOM
XOTOIUNLHOM MaluHe; ropsiveil Bojsl, Iocjie KoHmeHcaTopa abcopOimoH-
HOM Ml Hbl ~ B CUCTEMAX FOPSTUEro BOJOCHABKEHNUST);

UCTOMp30BAHUE IBYX BUIOB BO30OHOBISEMBIX HUCTOYHMKOB 3HEDruu
(conHeyHoii 1 BLIIENSIOMIEHCS IPU CKUraHMM OBITOBOrO Mycopa) IJIst Lesleif
KaK TEemJIo-, TaK U 3JIEKTPOCHAOKEHUST;

Hajpuue aBapuitibix (ny6aupyomux) MouHoCTEH.

OpHuM U3 IPUOPUTETHBIX HANPABICHUH rocyJapCTBEHHOR MPOrpaMmbl
HayYHO-TEXHUYECKOro mporpecca B sHepretuxe siBnsiercst “CospmaHue u i
BHEIpEHME TEXHOJIOrMA U TEXHUYECKUX cpencrB, obecneunBawmiux '
HIMpoKoMacTabHbi BKJan HETPAIMLMOHHBIX BQIOODHOBIISIEMBIX MCTOY-
HUKOB SHEPruy B 3HEepreTuyecKuit 6anauc crpatsr” [2].

Jto HanpaplieHMe NpemycMarpupaer 10-KparHoe yBenuueHue obbema |
UCIIOJIb30BAHUS HETPAIUIMOHHBIX UCTOYHUMKOB B nepuox ¢ 1990 mo 2010 r. ¢ §
samemenuem 50 ... 60 MIIH T yCIL TOMJL, B TOM UMCJIE DY UCTIONb30BAHMM: |

reorepMma’lbHOi SHEpruy ¢ sKoHoMuel 1o 12 MiH T yeil. oL B 2010 r., §
KoTopast Gyner molyuyeHa MyTeM COODYXKEHMS reOoTEpPMalbHBIX 3JIEKTpo- Wy
CTAHLIM{ Ha HapOruIpoTEPMax BYJIKAHUUYECKOro Nosica u reorepMaibpHbIX
craHuuii rensocHabxenust Ha Kapkase, B Kapnarax u Bocroutoit Cubupuy;

COJIHEYHO sHepruy ¢ sKoHomued mo 10 MiH T yei. tomit B 2010 r. mist
LeJIell Temnno- u 3JIeKTpocHabxeHust IIpy BhITECHEHUU KOTEJbHBIX Ha Opra-
HUYECKOM TONJIMBE, MU3€ENb- FEHEPATOPOB U IPYrUX TOIJIMBHEIX YCTAHOBOK
B paiioHax 1oxHee 45-# Napanneny;

BETPOBO# 3HEpPreTuKy ¢ sKoHomued mo 10 MAH T ycn. Tomia 3a cuer i
aBTOHOMHbIX BETPOBBIX 3JIEKTPOCTAHNMUIL TIDU BHITECHEHMM OPraHMYECKOro 4
- TOIJINBA; -
~ Buomacch! ¢ 9KOHOMUEH 10 12 MIH T eI, TOIUL IIpU CO3TaHUY YCTAHOBOK
TEN0B0A MouHocTbIo 10 TBr.
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1.3. COCTOSAIHME, ITEPCIIEKTHBH PA3PABOTKH ¥ BHEIPEHHS
CHCTEM COJIHEYHOI'O TEIUTOCHABKEHMSI

llo oueHKaM yueHbIX romoBoe HOCTYNNEHUE CONHEYHOH JHEPruM Ha
3emmio B 50 ThIC. pas NpeBrimaer 3HEpronorpebiieHue yeloBeyecTBOM. JTOT
MCTOUHMK NPAKTUYECKHM HEUCTOWUM, a METOnb HpeobpasoBaHus conHey-
HOM SHEPrMu OCHOBAHbI HA 3KONOTHYECKH UHCTHIX npoueccax. CojiHeyHas
SHEprusi B HACTOSIEE BPEMSI YK€ UCHONL3YETCS MIST OTOMNEHMS 1:1 OXJax:-
OEHUSl 3NaHUH, TENnoBoii o6paboTKM IKelle306eTOHHbBIX KOHCTPYKLMH,
CywKu GpyKTOB M OBOwEi, MojorpeBa BOZIBI, TUTAHUST pEdPHIKEDPATOPOB,
IIPOM3BOICTBA 3JICKTPUUECKOM 3HEPr UM B KOCMOCE M HA 3emIle. .

Pa3paboTKON U BHempeHMeM cucTeMm COJIHEYHOrO TemnJocHabXeHus B
Hawe# CTpaHe 3aHUMAaercsl psig Hay4HO-UCCIIEIOBAaTE/IbCKUX, NPOEKTHBIX,
TPOMSBOLICTBEHHBIX OPraHU3alui, IPUHANIEKANMX PA3TUUHbIM MMHUCTED-
CTBaM M BEIOMCTBaM. IT0 — JHEpreTuyecKuii HMHCTUTYT uM. Kpxuxanos-
ckoro (SHHUH), Kues3HUMOIII, Tam3HUUII, TOun3HUUAIN, IHUUAI
MHXEHEPHOro o00pynoBaHust, HHCTUTYT BBICOKHX temneparyp AH CCCP
HIIO ”Connue” AH Typrmenckoit CCP, dusuKo-TeXHUYECKH HHCTUTYT A}i
Y3bexckoit CCP, Hucruryr BHUUKTIMN Tochnaua CCCP, BHUIIHTenso-
npoext, BHUUTC, IO "Cneurennmennomomam”, CO ”CanrexMonTax”
MunmonTaxcnencrpost CCCP u Ip. \ ‘

IlpoBenennbIit 3TuMYU oprasMaanmsiMu Kominekc pabor, HampaBleHHbIH
Ha UCNONbL30BAHME CONHEYHOM 3HEpruu, obecrmeuun HeobxomuMbie ycio-
BUs, NO3BONSWMUE NEpETH OT cTpouTeNLCTBA 9KCHIEPUMEHTAILHBIX
O00BEKTOB K MaccoBOMY IDUMEHEHUI0 re€NIMOYCTAHOBOK B CUCTEMAX TEMJIO-
U XJIaNIOCHABXKEHU St XKUNBIX, OBIIECTBEHHBIX 1 I POMBILITIEHHEIX 30aHUA.

Tax, 3_HI/IH pa3paborajl psim KOHCTPYKUMH CONHEYHbIX KOJIJIEKTOPOB U
CENICKTUBHBIX  NOKPBHITMAl  MOTJIOMAIONIHX aneMeHToB. HHCTUTYTOM
Kues3HHUON cosmanmr ocHoBw: HODMATHBHOH 0asbl MpUMEHEHUSI reno-
YCTaloBOK, paspaboraHpl TUIOBbIE U 3KCIIEPUMEHTAJILHBIE TNPOEKThE
BCICTCS COBMECTHO ¢ MpOMBUITEHHOCTbIO pabora no cospmanuio HoBOro p;
TOBBIIEHNI0 KAYECTBA BHITYCKAEMOro remioobopynoBanusi. [[HUUITI
MHXEHEPHOro o60py noBaHust paspaborana TeXHUUeCKast IOKYMEHTAnMs U |
Hauaro BHenpeHUe CONHEYHO-TOMIUBHBIX KOTETIbHbIX, ODecreunBaImux
TIOKDEITME HArpy30K OTOMJIEHHSI TOPAYEro BOIOCHAOKEHUS MUNBIX U
gﬁmecrsennmx 3naHNA. PUIMKO-TEXHHUECKUM uHCTUTYTOM AH Y3bexckoit
p:é’(;TKﬁZB?:ZI:H/SiEOMHM PSZIOM IPYruUX OpraHu3auuit NpOBEneH KOMMIIEKe
Korope or s JaHNI0 TMACCUBHBIX CUCTEM CONHEYHOro TEINocHabxKeHus,
pemens OBaHbl Ha MPUMEHEHUM APXUTEKTYPHBIX M KOHCTDYKTHBHBIX
HPI/IMeHI:’ IIOBBIUIAMIUX CTENIEHb HCTIOJIL30BAHUS CONHEUHOM] pamuanuu 6es

HUS CIeUMalIbHOTO re/IMOTEXHHYECKOro 060py OBaHUS.
Yagl?lﬁg?‘ly ) ;anp;iiiiziﬁiﬁ W BHENDEHHEM aBTOHOMHBIX TIeINHOCHCTEM
cTBa, TAIKEHTCKUM MONHTEXHUYECKUM WHCTH-
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TYTOM U [IPYTMMM OPraHu3anusiMy BHINOJHEHH! pabotsl B 00J1acTH CO3naHNS
CUCTEM LIEHTDAJIM30BAHHOTO CONHEWYHOro TEMmno- M XJiagocHab:xKeHusl.
OcobDeHHOCT YKa3aHHBIX LIEHTDAlIU30BaHHBIX CUCTEM  3aKIIIOUYaeTCs:
B KOMILIEKCHOM DEIIEHUH BONPOCOB TEMNIo- U XJanocHalxeHusl U ropom-
CKOM 3acTpOiKHM; CO3MaHUM KDYIHEIX reluocTpyKTyp (renuomnoei),
pacloJIoKEHHBIX Hajl TPAHCNOPTHBIMU MariCTpalisiMd Ha KPYThIX CKJIOHax
TOP U APYTHUX TEPPUTODUSIX, KOTODHIE HEe MOTYT ObITh HMCIIOJIE30BAHLI [17is1
DasMelIEeHUs! 3MaH|M U COOPYIKEHMIA; UCMONB30BaHue sHepriuu ColiHna njist
KOHOMIMOHUPOBAHUS! BO3nyXa NyTeM ee npeobpa3oBaHusl B rpynnoBhiX
TEMNIO- M XJajoNyHKTaX, OCHAaIEHHBIX abCOPOLMOHHBIMU MAalUMHAMH,
nosbuueHny 3¢pdpekTyBHocTH paborsr TOI, 3a cuer panuoHanLHOrO couyeTa-
HUS! Da3liMYHBIX TEPMOIMHAMUYECKMX LMKIOB (cM. Boume 1.2) u Herpapu-
LIMOHHBIX UCTOUHAKOB YHEDT UM,

MunmonTaxcnencrpoit CCCP HaumHast ¢ 1984 r. pasBuBaer paborer o
M3rOTOBJICHMIO M MOHTaXY CUCTEM COJIHEUHOro TerUlocHabkenus. B 1988 r.
obbemM paboT Mo MOHTaXY COJTHEUHBIX KoJuteKTopoB moctur 30 Thic. m%/rom.

HauGonsnmit o6beM pabor (1o 80 %) mpuxonurest Ha nomo I'py3uHCKoi
CCP, rme B 1984 r. Gplo cosmaHo yIpaBlieHne CnenreliMOTENIOMOHTaX,
npeobpasopantoe B 1988 r. B NpoeKTHO-NIPOM3BOCTBEHHOE 0BbEqUMHEHHE.
9ro obbemuHEHME BHINOJHSIET KOMIUIEKe pabor No MPOeKTHPOBAaHHIO,
M3TOTOBJIEHUI), MOHT&XY M CEPBHCHOMY OOCHYXKMBAHUI CUCTEM COJIHEY-
HOro TemnocHabxenust. 3a nepuon 1984 ... 1988 rr. BBeneHO B 3KCIIyaTa-
uus Gonee 200 renmocucremM, NpeAHa3HAYEHHBIX B OCHOBHOM 11Jist TODSIYETO
BOzocHabKEHNS! 06BEKTOB CE30HHOrO GYHKIMOHUPOBaHUSI (IaHCHOHATHI,
Ba3bl OTOBIXA M TYDHM3Ma, IIMOHEDCKHUE Jlarepst), a Takxe oBbEKTOB arpo-
MPOMBIIIJIEHHOTO KoMITeKca (MoNiouHble (epMbl 1 T.1L.) B I'pyaum, cocen-
Hux pecnybBnuKax 3akaBkasbs, KpeiMmy um KpacHomapckom Kpae. Kpome
toro, IO "CreurenuoremiioMonTax” paspaboraHsl, H3IroTaBIMBAIOTCS

* CEpUITHO M NPOJATCs HACENIEHUI0 TEJIMOYCTAHOBKM IUlomwansio 4 ... 8 M2
IJis TOpsiuero BonocHabxeHUS MHIUBUAYalbHBIX JOMOB. O0beOuHEHHEM
pa3paboraHsl 1 BHEIPSIIOTCS TAK)KE CUCTEMBI ¢ UCTIONB3OBaHUEM TEIIIOBBIX
HacoCOB JJisl OTOMNIEHMs1 3gaHuit. CO3qaHbl OPUTMHAJIBHBIE KOHCTDYKIUH
reJMOCYIUMIIOK HJist oBoulell M GpyKTOB, KOTODHE OXOTHO mpuobperaer
HaceleHue ['pyauHckoit CCP, ,

B Kuprusckoit CCP u Yatekckoit CCP Takke c0O3naiTcsl CrenUaliM3upo-

BaHHBIE NpeANPUSITHS], OPUEHTUPOBAHHbIE B OCHOBHOM Ha BHINIOJIHEHUE Da-
00T N0 MOHTaXy aBTOHOMHBIX CHCTEM COJIHEYHOTO ropsluero BOJOCHaGxe-
Hust. Tak, B 1988 r. tpectoM KupruscaHrexmoHTax CMOHTMDOBAHO OKOJIO
10:781c. M? reNuoKoJIeKTopoB. BMmecre ¢ TeM 06beM BBOIUMBIX MOILHOCTEH
CHCTEM COJIHEYHOTO TeIUlocHabxeHus! B pecnybimkax Cpennenn Asuu eme
. OUEHb MalJi, YTO He MO3BoJsIeT name OJM3Ko NOJOHTHM K KOHTPOJIBHBIM
nokasarelisiv 3anakusi Ka 1990 r., cocraBistomum 2 MiH 250 Thic. M?
COJIHEUHBIX KOJIJIEKTOPOB.
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Puc. 1.2. OpHOKOETYpHAS CXeMa coJTHER- ~ 12 3
HOTO BONOHArPEBAareNisl C ECTECTBEHHOM I /
APy Nstawed ‘ —

1 — conHeyHel KoJulekTop; 2 — Bak-
aKKymynsrop; 3 — ropavas Boja K
norpeburemo; 4 — xoNomHadA Bopma H3
BOJOTIPOBOIHOM CETH

HHcruryrom. BHUIMTemnnonpoeKT paspaboraHa ¥ BHegpeHa HoBas
TEXHOJIOTUS TEIIOBOM 06paboTKu cBGopHOro Kkelie300eToHa ¢ MPUMEHEHHEM
COJIHEUHOI 3HEPTHM. YK€ BhlllymieHo Gosiee 1 MIH M u3memuit u KOHCTPYK-
[uil Ha TeJMOIONIUIOHAX 0KHBIX DalloHOB crpadbl. ONbIT NOKa3bIBAET, YTO
HauboNbIMI 3KOHOMHYECKMIl 3GdeKT pocruraercsl P UCIOJIb30BaHMHU
CONIHEUHHX KOJIIEKTOPOB Al TEMIIOBOH 00paboTku Kelie306eTOHHBIX
KOHCTDYKIMH B 33aBONCKUX yCIOBUSIX.

C xoHua 70-x r. Tpect COH3CTEKJIOMOHTAX COBMECTHO ¢ HAyuHO-HCCHe-
IOBATENbCKUMM OPraHM3allusIMM CO3JlaeT M BHEnOpsler (GOTOpeaKTODhl U3

CTEKJISIHHBIX TPY0 [OJist BBIDAIUBAHUSI MMKDOBOZODOCJIEH ¢ MCIONH30Ba-
HUEM CONHEUHOH 3HEpruu. OMNBITHO-NPOMBIMIIIEHHBIE YCTAaHOBKH piist
BblpamuBaHusl XJIOPEJUIB, NOEHCTBYOIIME ¢ NPUMEHEHHEM COJIHEUHOHR
FHEPruy, yCHEMHO 3KCMIyartupywTest ¢ 1980 r. Ha ombiTHON cTaHuuM B
Amrxabage, B psine KoJix030B U COBX030B TaIKeHTCKOi obJiacTy, B paiioHe
T6unucu u gp.

OcHoBHbIE HaNpaBliEHUs! Pa3BUTUSI U UCTIONB30BaHHUS! CONHEUHOM 3HEp-
THU nnsl yelied TEMNIOCHAGXKEHMs! B Hamel CTpaHe, IUIaHUDYeMBIE Ha
15 ... 20 nier, cBoAsiTCS K clenyoueMy.

Oxupaercs, uto Hauboliee MIMPOKOE DacrnpocTpaHEHHe IOJiyyaT CucTe-
MBI TOpsluero BOAOCHAGxEHHST OBBEKTOB CE3CHHOIO (yHKIMOHMPOBAHHUS
(MaHcHOHaTHI, Ga3bl oTmbixa u TYDU3Ma, NHOHEDCKUE Jarepsi, OyIUEBHIE
YCTaHOBKM IUIsLKEH), 8 TaKKE MHIUBUIYaNbHBIX KUJBIX TOMOB U CTPOEHUH
KOJIEKTUBHEIX Ca0BOJUECKUX ToBapuwecTB. TaKue ycraHoBKH (puc. 1.2)
MOTYT ObITh OXapaKTEPU30BaHB KaK OIHOKOHTYDHBIE (Bopa, Harperast B
COJIHEYHOM KOJUIEKTODE, IMOCTYNAET HENOCPENCTBEHHO K torpeburernio
UEPE3 BaK-aKKyMyJATOD), ¢ eCTECTBEHHOI LUPKYIANUEH TEIIIOHOCUTEIS
(TeDMocmpOHHaﬂ cucreMma), 6e3 mybnupymomero (nmuxoBoro) mcrouHMKa
SHEPruu. OrmuuTelnbHON 0COBEHHOCTBIO CHCTEMBI SIBJISIETCS pocToTa ee
KOHCTPYKTHBHOrO MCIONHEHUS. Iipennonaraercs, 4T0 COBepIUEHCTBOBA-
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HUE NONoOHBIX CUCTEM Ioiiner B MEPBYKW Ouepend MO INyTH cOo3uaHUd
BBICOKO3((GEKTUBHBIX COJIHEUHBIX KOJUIEKTOPOB, OTJIMYAKUIMXCA MaJoH
MaTEPUATIOEMKOCTHI0 M BHICOKMMM ONTHKO-TEIUIOTEXHUYECKUMHU NOKa3aTe-
nsimu. Takoro popa cHcTEMBI HapAny ¢ UCMOJNBH30BAHUEM B KalMTallbHOM
crpouTelibeTBe By MyT peaNu3oBHBaTLECA KaK TOBaphl HAPOJHOTO NoTpebiie-
HHSL.

IMupoKoe  ApUMEHEHUE [JOJDKHBI MTOJIyUUTh NACCUBHEIE CUCTEMB COJIHEY-
HOTO OTOMJieHUs (eM. IJL. 5), KOTOphI€ OCHOBAHH Ha NMPUMEHEHHUH apXUTEK-
TYDHBIX ¥ KOHCTPYKTUBHBIX DEUIEHUi, OBHIIAWNIMX CTENEHb UCTIONB30BA-
HUS CONHEYHON pamMallMu ¥ (M/IM) CHHKAKUIUX TEMJIOBHIE NOTEPU 3NaHMH
6e3 MpUMEHEHMS] CNEMMAJIbHOrO [EJIMOTEXHMYECKOro ofopynoBaHusL.
YuureiBast KjIuMaTH49ecKue yCcJIOBUS! HAIIEH CTDaHHI, [TACCUBHBIE CHUCTEMBI
OTONJIEHMS], KaK MpaBuiio, OynyT COOPYXaThcsl ¢ aybIMpyRIuM HCTOY-
HMKOM 3HEDPrUM — 3JIEKTPOTEIUIOBHIM aKKyMyJISITODOM, TEMJIOHACOCHON
yCTaHOBKO#, a TaKxe ¢ oBbIuHOM CHCTEMOI BOZSIHOTO WM BO3NYILHOTO
oronjieHus. K kareropuu NacCUBHBIX CONHEUHBIX CHUCTEM MOXKHO OTHECTH
anaHusl, obopynoBaHHEIE OOBIUHBIMU BONSIHBIMM CHUCTEMAaMM OTOIUIEHMS C
nodacagHblM aBTOMATMYECKHM DETYJIHDOBAHMEM Dacxoma Telsia. Yuer ¢
TIOMOUIBI ABTOMATUYECKUX DEryJISITOPOB TEIUIa, BHOCMMOTO B 3[1aHHS ¢
COJIHEUHON panguaimeil, TO3BOJISIET, KAaK I0Ka3all OMBIT, CYLIECTBEHHO
- CHU3UThH oBuiuit o6beM rerionorpebiieHust 3qaHui.

OnHOBpPEMEHHO ¢ NMAaCCUBHBIMU Oy Iy T NPUMEHSITHCS! AKTUBHBIE CHCTEMBEI
TeniocHabxeHus1 37aHUs (OTOMJIEHME M ropsiuee BOHOCHABKEHHE), T..
CUCTEMBI, CONEpIKALIME CIENUAlIbHOE TelIMOoTEXHUYecKoe obopynoBaHHe.
lIpencrasnennas Ha puc. 1.3 cucrema MOXET GpITh OXapaKTEDHU30BAHA KaK
IBYXKOHTYpHAs:: TEILJIO, OTBOJUMOE OT COMHEYHOI0 KOJIIEKTOpa NPOMEXY-
TOUHBIM TETLIIOHOCUTETIEM, [IEPENAETCS! B IOBEPXHOCTHOM TEIIOOOMEHHUKE
HarpeBaeMmol Boje, NOCTyMawmuled HENOCDENCTBEHHO K IMorpeburesmo.

B KauecTBE NMPOMEKYTOUHOTO TEIUIOHOCUTENS! MCIONB3YETCsl aHTH(HPH3.
OcoBeHHOCTSIMH CUCTEMBI SIBIISIETCS! TAKKE MCKYCCTBEHHAst LUPKYNSHMS
TETJIOHOCUTEJIS1 KaK B IEpBOM, TaK M BO BTOPOM KOHTYpPE M HallMyue
oy 6IMpyoiero HCTOYHHKA SHEPTUM.

Ilpumensia BapuaHT cucreMbl, NOKa3aHHHI Ha puc. 1.4, BO3MOXHO
WCTIOJIb30BaHUE COJIHEYHOH 3HEPTUHU HE TOJNIBKO [Jisl LeJieH OTOMJIEHHS], HO U
OXNaxIeHUs (KOHIMIHOHMPOBAHMST) BO3MyXa B NoMewmeHusix, st TepMmo-
TpaHcopMalMK 3HEDTUM NPUMEHEHa KOMIIDECCHOHHAsl yCTaHOBKa ¢
3JIEKTPOMpUBONOM, paboramuiast 3uMOM B peXMME TEMIOBOTO Hacoca,
a JIETOM - B DEXUME XOJIOOUIIBHOM MamiuHBL. TENJIOHOCUTENIEM KaK B
KOHTYDE TeJIMOKOJIIIEKTOPa, TaK M IJist HETOCPENCTBEHHOrO Harpesa Nubo
OXxJIaX I€HU S MOMEILEHUI CIIYKUT BO3OYX.

bonbuine nmepcneKTUBE MMEET HCIONBIOBAHUE CONHEYHON 3IHEPIUM B
CENBCKOM x03sticTBE (PaCTEHUEBOICTBO B 3aKPHITOM IPYHTE, BHIPAILMBAHUE
MHKDPOBORODOCHEH, CylIKa OBOLIEH, GPYKTOB UM ODYTHUX CENbCKOXO03sIiCT-
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Puc. 1.3. JisyxKoBTypHasl cXeMa CONEETHOr0 TEMNOCHAGKenmsl
1 — conueuHsnt Konnexrop; 2 — GaKk-aKKyMynsarop; 3 — DONONMHUTENBHLIM HArpesaresh; 4 —
CHCTEMa TOPSIUErc BOLOCHAGKEHNST; § — CHCTEMa OTOIUIEHHsT; 6 — NonNuTKa

Puc. 1.4. Cxema cucrenmt oronnesms n OXJIKFEHNS HY OCHOBE KOMGHEMpOBAHHOIO
- H
BAHKS CONHEYHOMH SHEPrHM M TETUIOBOTO HAcOCa e

1 - conmeunmiit Konexrop:
p; 2 — GaK-akKymynsarop; 3 — BEHTHNIATOPLY; 4 — KOMIIPECCOp;
- - p 5 -
ll:cnapmem,, 6 — xoupencarop; 7 — penykrop; 8 — BBoq HAPYKHOIO Boan’yxa; 9 — BBOg Boa’nyxa
3 lomewennsy; 10 — BrIxog Bo3nyxa B NoMetuenne; 11 — c6poc Boamyxa

BEHHBIX IPORYKTOB, ONPECHEHME BOMBI J17Ist BOJOMOS CKOTA, TEMIOCHABKE-
HUE XHUBOTHOBONUECKMX MOMELIEHHH U T.1.). B crpourensHoit UHIYCTDUHU
OCHOBHBIM HalpaBJIEHHEM HCIOJE30BaHMs! Tena CoNHIa SIBIISETCS TErio-
Bast 06paborKa KeNe306eTOHHBIX H3EIHiL.

Taxuym 06pa3oM, Pa3BUTHE CHCTEM COJIHEYHOTO TEMJIO- M xNanocHabke-
HUSl aBlnisiercs nepeneKTuBHBIM. OHO MO3BOJMT CIKOHOMIUTD GolbLioe
KO/lnuecTBo OpraHMYECKOro TOILUIHBA, YIyUIINTh 3KOJIOTUYECKYID CUTYa-
LIM10, 0coBeHHO B 10K HBIX paiiOHaX Hameit CTpaHHL.,
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I'nasa 2. COBPEMEHHOE COCTOSIHME H OIIKT MPUMEHEHHS
CUCTEM COJIHEYHOTI'O TENJIO- H XJIAJOCHABKEHHS

2.1. KIIACCH®HKAIHSI CHCTEM

IlpeoGpasosanue coNEEeyHOTO M3JyUEHHs! B SHEPIUI0 CBSI3AHO CO 3HAUM-
TeJIbHBIMK 3aTpaTaMH, H yeM BBIIE 3KCEPreTUYecKuil ITOTEHUHAll NoJyyae-
Mol sHeprun, TeM OoJiblIe €€ CrOoMMOCTb. 1losTOMy B Hacrosiee Bpemst
NMpaKTHYECKOe HCMNOJIb30BAHME COJHEYHOW 3IHEPruM UIET B OCHOBHOM

B HallpaBIIEHUH TOJIyYE€HHUS HU3KOMOTEHIMAIBHOTO TeIllIa, KOTODOE MOKET
6bITh IIDUMEHEHO IJisl TEMJIo- M XJiamocHabmeHUs] 3gaHMil U HEKOTOPBIX
TeXHONOTHyecKHxX npoueccos (repmoobpaborka cBoproro xenesoberoxa,
CyIIKa KOPMOB M GPYKTOB, [IaCTEPH3ALMH COKOB U T.IL ),

OcHOBY KJlaccubMKauMy CHCTEM, HMCHOJL3YIOUIMX COJIHEYHYI SHEPrUio
1151 BEIpaboTKu TEMJia MK X0JI01a, COCTARIISIIOT ClIENYIOUIHE TPU3HAKHU:

Ha3HaueHUe — CUCTEMBI TODPSIYETO BOJOCHADKEHNS], OTOILIEHUS, XJlaJo-
cHabxeHuUst; KOMGMEMPOBaHHBIE — CUCTEMBI TEMIOCKa6 K eHus! (OTOIICHH E U
ropstuee BopocHabXeHHe), TemioxNanocHabxenust (oTOIUIEHUE, ropsiuee
BopocHabxeHue U xNanocHabxeHue);

BpeMs1 paboThl B TEUEHHE rofla — CE30HHBIE ¥ KPYTTIOrONUYHBIE;

CTeNeHp oxBara MNoTpebureliell — MHOMBMOyalibHEIE, [I'DYIIOBEIE,
LEHTDAJIN30BaHHbIE;
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BpEMs! aKKyMy IMPOBaHUs SHEPTHH — Be3 aKKyMyJIsITopa, ¢ KPaTKocpoy-
HeiM aKKyMysupoBaHuem (1 ... 2 cyr.), ¢ molirocpoussiM (Ce30HHBIM)
aKKyMYyJIMPOBAHUEM; .

XapaKTep IBHXEHHS TEIUIOHOCHTENIS! B NIpoLiecce Harpesa — Ges LMDKy-
JISIMH, C €CTECTBEHHOH (TepMOCU(OHHOM) MMM NPUHY TUTENLHON LMPKYa-
LMEH;

yuCJIo KOHTYDOB — OJHO-, JBYX- U MHOTOKOHTYDHEIE;

pexuM orbopa Telllia — ¢ NOCTOSIKHOM WM TIEDEMEHHOI TEeMIlepaTypoit
TEIIOHOCUTEJIsT; :

Halltupe qy6IMpyomero HCTOUHMKA 3Hepru — ¢ ngybrepomM, be3 gybe-
pa (aBTOHOMHBIE).

K cnenudpuuyecKkomy 060py noBaHMI0 CUCTEM COJIHEYHOTO TEILJIO- ¥ XJIaHOo-
cHabXeHNs! OTHOCSITCH COJIHEUHBIE KOJIIEKTOPBI ¥ aKKyMYJISITOPBI COJIHEY-
HOIf SHEPI UH.

2.2, OBOPYZIOBAHHE YCTAHOBOK COJIHEYHOT'O TEIUIO- H XJIAZIOCHABXEHHS

ColHeunbIii KoJeKTop (reJiHoKoILIeKTOp) — OCHOBHOI 37eMeHT 6ot
yCTaHOBKH, B KOTOPOM COJIHEYHOE M3JiyueHue Ipeobpasyercst B relioByn
SHEPrHI0. ITO MOKET OCYILECTBIISITBCS JINGO B CIENMANIbHBIX YCTPOMCTBAX,
nubo HemocpenCTBEHHO KOHCTPYKUMSIMH 3OaHust. B IocliemHeM cliyuae
CoJIHEYHAasl ycraHOBKa Ha3biBaeTcsl MaccuBuO. JlioBoe 3maHue, mMemnuee
CBETOBBIE MPOEMBI, MOJKET PacCMaTpuBaThcsl KaK IacCUBHAs CHUCTEMA
HCITOJIb30BAHMST COJIHEYHO HEPTHH 1Jist orolllieHus. ColHeuHOEe H3lyye-
HH€, POHUKaKLIee YeDe3 IIpoeMBl, THorjiomaeTcsl BHYTPEHHHUMH Or' paX Iaw-
MMM KOHCTPYKUMSIMU M, Tpeobpasysick B TEIUIO, aKKYyMYJIMPYETCs B HUX
U Tiepenaercst BO3AyXy B nomeuieHun. CHIKasl B 3T0 BpeMsl TEIUIOOTHAYY
OTOMMTENIHLHBIX CHCTEM, MOJKHO TOJIYUUTh 3HAYUTEIILHYI0 3KOHOMUI TOIIIN-
Ba Be3 ocobrix 3arpar. Ha mpaKTHKe 3T0 pealiM3yercs: B Bue nodaca HOro
aBTOMaTHUYECKOTO PErYIIMPOBAEHS TEMNIONEPENauM CHCTEM OTOIIEHHSL.

Bee colnneyHble KOJIIEKTOPH UMEKT OBIIYI0 J€Tallhb — [OBEPXHOCTHBIR
ultn obbeMHBli NOrJIOTUTENB TEINIA, KOTOPOE MOMKET OTBOIUTHCS M3 KoJi-
JieKTOpa uiM aKKyMyJIHpoBaTbcsl B HeM. KoJilieKktopbl NepBoro THIA
Ha3bIBAOT IIPOTOYHBIMHK, BTOPOTO THIIa — C TEINIOBBIM aKKYMY JISSTOPOM.

Hlo BHgy TemioHOCHTENS KOJIEKTODB! HeJiSITCS Ha JKMOKOCTHBIE, YACTO
HasbBaeMble COJIHEUHBIMH BOJOHAarpeBarTelisiMH, ¥ BO3NYIUHAIE; 10 JOCTH-
raemoii remneparype — HusKoremneparypssie (1o 100 ©C), cpegneremnepa-
TypHBIe (go 200 ©C) u BrIcoKoTEMIEpaTypHEE (no 3500 OC).

Temmeparypa Harpesa TeMNIOHocHTelNsl IIPSIMO  MpONOPLMOHANILHA
ﬁ:;ﬁi;ﬂilgiiﬁg:ﬂammeﬁ Ha HaKoMuTellh CONHEUHOM 3HEPIUU 1 00paTHO
oy 1; - Tinnoamm NOTEPSIM B OKpyXawmyw cpemy. Ilotepu

» MCTOJIb3ysl CBETONPO3paUHHIE MOKDHITHS U TEILIOBYI0
M30TISluMy [yist MOrNoTHTENS B BaKyyMHDOBAHHBIE CTEKNISIHHBIE TPYDKH.
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a)

Puc. 2.1. ConEeuiiie KoXNEKTOPH ¢ AXKYMy THPOBAHMEM
¢ — nnacrMaccoBrlit Koswexrop KAII-1; 6 — komnexrop KA-120

. OpHaKO M TIIDY TaKMX DEIICHHSIX HE yIaeTcH. Harpeth TEIUIOHOCUTEN: JO
Temneparypsl Gosee 120 ... 150 OC.

Il yBeNuueHHs] WHTEHCMBHOCTM TOCTyNamwiet - COHEUHOM 3HEPTHU
OpUMEHSIIOT KOHIIEHTPATOPH pa3linuyHpiX TUNOB. CoJIHEUHHE KOJUIEKTODHI,
paborawume 0e3 KOHHEHTDATOPOB, YacTO HA3bIBAWT IUIOCKMMM. Huke
paccMOTPEHB OCHOBHHE KOHCTPYKIMYU TAKUX KOJIIIEKTODOB.

HuakoTeMmneparypHBIi KUIKOCTHBIA KOJIIEKTOP ¢ aKKyMYJIMDOBAHHEM
Teria mpocreitmedl KOHCTPYKuMH IpencraBlisier coboll MIIOCKYH BaHHY,
3alI0JIHEHHYI BOIOW M 3aKDPBITYIO CTEKJIOM. Jlerom B SICHYI0 TIOrony OH
obecneunBaer Harpes 50 ... 100 1/m? Boxk o Temnepatyph 40 ... 60 OC,

CoriHeyHBle KOJIIEKTOPH-aKKymMyJisiTopsl KAIl-1 u3 nonusuHUIXIODUL:
HOii MIIEHKY BHIycKawTest B Bonrapuu (puc. 2.1, a). OHU npenHa3HayeHBI
IJis ropsiuero BogocHabxeHUS! HHOMBUOyallbHEIX norpeburenieir. ['aGapur
Konnexropa 1,8x0,95x0,3 M, o6bem 106 11, Macca 5 xr, pabouee paBlieHue
0,5 M Box. cr. Komnexkrop-akkymynsitop KA-120 (puc. 2.1, 6) cHabxeH
CBETONpO3pauHEM NTOKDHTHEM M TEIJIOBOM u3olisueid. Ilornomanmuil U

aKKyMYJTIMDYIOLMIT 37IEMEHTH M3TOTOBJIEHH! U3 CTaJIbHHIX TDYD nuaMeTpoM,

120 mm. T'aBapur komnexkrtopa 2x1,1x0,2 M, o6vem 120 51, macca 130 xr.
KoJinektopsl ¢ aKkKyMyJiMpoBaHUEM TEIJIa, HECMOTPSI Ha IMPOCTOTY KOHC-
TPYK1MH, 00JIagaoT CYUIECTBEHHBIMM HENOCTaTKaMy — HYXHasl TEMIIEDa-
TYPa BOIH JOCTUraeTCst Moclie nojiy gHsL.

HuakoreMmIiepaTypHHBIE NIDOTOYHLIE KOJIEKTOPH MMEWT ITOBEDXHOCTHHIM
HOrJIOTUTEND U KOHCTDYKTHBHO MOT'YT OHITH BHIIIOJIHEHH KaK ¢ OTKPHITHIM

FIOTOKOM TEIUIOHOCUTENIS], TaK U ¢ MaHeJbIo Wi TpyGaMy, BHYTPH KOTODHIX

[IDOXOIMT TEMJIOHOCH TEND.
OmHOif M3 TEpBBIX KOHCTPYKUMH KOJIIEKTOPOB OTKDPHITOrO THUIIA
(c OTKDBITHIM TIOTOKOM TEILIIOHOCUTENS]) sIBIisieTcsl KolieKtop “Colisipuc™

3
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Puc. 2.2, Jlerama xonnexropa *Cosstpuc™ Puc. 2.3. Kosnescrop orxprrroro muna

1 — amoMuuueBr GapryK; 2 — pesMHOBas 1 — notok; 2 — dapryKk notka; 3 — creHa
nnactuHa; 3 — peauHOBad NMpoKnagKa; 4 — spanvs (Tennonsonsimst); 4 — ocreKieHHe;
creKno; 5 — megHasa 1pyba d = 12,5 mm; 6 — 5 — nornowarowee nokpritue; 6 — narpy6oK
BONMHUCIEIA aMOMMHueBHA Jfwcr; 7 —  [OJiSE IO0auM BOOBE

M30JIAIMS M3 CTeKIIOBONIOKHa; 8 ~ KpOBIISE
9 — obpenterka; 10 — crponuna; 11 — crexsno;
12 - xenob Konnexropa

ToMacoHa (puc. 2.2). B 3ToM KoJlieKTope Boga, NojaBaemMast o tpyBoIpo-
BOOYy ¢ OTBEPCTHSIMM, CTEKAeT M0 TOBEPXHOCTM BOJHHMCTOrO JiMCTa M3
allloMMHMST WM OUMHKOBAHHOHM craliy B cGopHbd xenot. Koruiekrop
3amyieH crexyioM. Best KOHCTPyKUMST onmMpaercsl Ha CTPOMMIIA H0XKHOIO
CKaTa KpoBJiy.

BeprukanpHbii KONIEKTOp OTKpHTOro TMRA (puc. 2.3) cocrout U3 ropu-
30HTANIbHO PAacIONOKEHHHX JIOTKOB., CucTéMa TaKUX JIOTKOB, YKDEIUJIEH-
HBIX Ha BepruKalipHEIX pebpax, yCTaHOBJIEHAa ¢ HapYXHOIl CTODOHBI YTEIl-
JieHHo# crenbl. C BHeurHeil CTOpOHH cucTeMa JIOTKOB 3aKpHTa OCTEKIie-
HUeM. HapyKHbl€ CTEHKU JIOTKOB 3auepHEHH, a CaMU JIOTKM 3alOJHEHH
Bonoit. llogauy BomE OcymIeCTBIISHOT YEPE3 BEPXHUIL JIOTOK, 3a60p — uepes
HIDKHUE BonocBoprslit notox [8).

OGwwit HemoCTaTOK KOJUIEKTOPOB OTKPHITOTO THIIA — BHCOKME TEILIONO-
TEDU BellencTBHE TEMIOMAaccOOOMEHa MEXIy TENJIOHOCUTENIEM M CBETO-
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Puc. 2.4, Tures nornoTHTENed MPOTOUHLIX KONNEKTOPOB
@ — NMaHEeNbHBI U3 acTMAcchl; 6 — IITAMIIOCBAPHOH NaHeMbHbHE ¢ KAHANAMY; 6 — IUTaMITOCBap-

HOJl NIAHENbHBI; 2 — rpyBuareiil; O — MucTorpYOHBIN; € — TPYGUATLIA ¢ NOrNOWAIONINMY BCTaB-

Kamu; % — TpyGuaThiit ¢ IpONCAbHEIMHU pebpaMH

Tpo3paytbiM OcTEKIIEHUEeM. OIHAKO Y HUX €CTh M CYLIECTBEHHOE NPEHMY-
IECTBO — OHM He NTOXBEPKEHE! 3aMEP3aHMIO.

Tlyumine TEmIOTEXHUYECKHE TOKA3ATENH HMEIOT KU IKOCTHEIE HPOTOYHBIE
KOJJIEKTODBI ¢ MOrJIOTUTENSIMM B BHAE IUIOCKOH TMaHENHM ¢ KaHallaMu.

BeIloniHsoT TaKMe MaHelM u3 Meraiiia  (UITaMIOCBapHsle W3 CTalieH,
I1pOKATHO-CBApHbIE U3 aJlIOMMHNSI), TJIaCTMACC UJIM JIAMHHUPOBAHHBIX TKa-
neit (puc. 2.4, a, 6, 6). HeckonbKo ycTyTalT NaHENbHBIM TOTJIOTHTENH U3
psiga TapanielibHbIx TDYG Innbo 71py6 € IIaBHMKOBBIMU peSpamMu
(puc. 2.4, 2). Bonbiioe PacTpoCTPaHEHKE MOJIy UMy IOTIOTUTENHM U3 JIMCTa ¢
HAXOMSIIIMMICS! B TEIJIOBOM KOHTaKTE ¢ HuM TpybGamu (puc. 2.4, 6, e, #).
[Inst TaKkMx KoHCTpyKumMil Morjorureliei ocofo BaXHOE 3HAYEHHE HUMEET
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TEIIONPOBOJHOCT coenuHeHui. Tak, sl HagexHo MpullasiHHBIX TPYO OHa
cocrasiister 1,5 ... 1,7 KBT/(M2 . rpam), a Ofs IJIOXO 3aKpenNieHHbIX —
6 ... 10 Br/(m2. rpag). ‘

MOXHO CYLIECTBEHHO YBEJIUUMTh 3QGEKTUBHOCTE COJIHEYHOTO KOJIIEK-
TOpa, TPUMEHSISI CENIEKTUBHBIE HOKDBITHSI, O0ECIEUNBARUME BBICOKYIO
morouaKnny ClocobHOCTs 0 OTHOUIEHHID K CONHEYHOMY H3JIY4EHMI) H
HM3Ky10 CcOOCTBEHHYIO M3JiydaTCllbHYI0 CMocobHOCTh. Taxoe BO3IMOKHO
Gllaronapst TOMy, 4TO TOTJIOmEHME M U3Jy4YEHUE NMPOHCXONSAT B HAJEKUX
Ipyr or mpyra o0lacTsiX CIEeKTpa — TNorioulcHWe B KODOTKOBOJIHOBOM
(yisTpaduolieToBOM, BUIMMON M BBICOKOTEMIIEDATYDHOM HHGbPaKpacHO#H)
30HE, a U3llyyeHue — B NJIMHHOBOJIHOBOW (HM3KoTEMIEparypHOi uHbpa--
KpacHoit). HaHocsl Ha MNOrNOMIAKNIIYI) NOBEPXHOCTh DSIH TOHKHX CJIOEB
MU3NIEKTPHKA, METAJUIOB MJIM UX OKHCIOB, MOXHO ofecleuurs BBICOKHIA
K03hGuIMEHT MOTJIOWEHUA CONHEUHON pafMalud A NPU HU3KOH CTEICHU
yepHOTH! MOKpeITust £ . OcobeHHO 30GEeKTUBHO IDUMEHSHUE CEJIEKTUBHBIX
NOKDPHITHIL B BAKYYMHMDPOBaHHBIX KOJUIEKTODAX, B KOTODHIX ofeclneunpaercst
HaJeXHast U30JisIUs] OT BJarU M, CJIENOBATENIbHO, JOJTOBEUHOCTh CeJIeK-
TUBHBIX ITOKDPHITH, Pa3paboraHsl TEXHOJIOTUUYSCKUE TIPOLIECCH, [TO3BOJISII0-
IIME M3rOTaBNMBaTh GOJBrY WM INIGHKY C CEJIEKTHMBHBIMM CBOHCTBaMH,
KOTODHIE 3aTeM NpPUKJIEMBAKT Ha MOBEPXHOCTh KOMJEKTOpa. BlmsiHue
CENIEKTUBHOCTH Ha 3¢ GeKTUBHOCT, KOJINIEKTOPa 3aMETHO NDH OTHOLICHUU

A/ € =17 .. 20. Haubosbluee paclpoOCTPaHEHHUE OJIy UMM HOKPEITHS THIA
PyepHBI HHMKENb” M “UYEDHBIH XpOM”, HAHOCHMBIE 3INEKTPOXUMUUYECKHM
crocoBoM, v KoTopbix otHomeHue &L/ £ =9... 12,

JasnpHeitee nosbiieHne 3bGEKTUBHOCTH KOJIEKTOPA JOCTUTAeTCsl IIpU
NIPOYMX DAaBHBIX YCJIOBUSIX B DE3IyJibTaTé IPUMEHEHHUS! CENEeKTHBHBIX
NOKDBITHI ocTeKJIeHUs. CTEKIIO, MOKPLITOE NBYOKHCHIO OJIOBa, HECKOILKO
XYK€ NPOITycKaeT cOJIHeyHsIe Nyuu B obnactu cnextpa 0,3 ... 2,5 MKM, HO
3aTO TOYTH MOJHOCTHIO OTPaXKaeT NJIMHHOBOJIHOBBIE JIyuM, CHI)KAS TEILJIO-
norepu Konnexropa [1].

B CCCP ocpoen BhilycK psima NIPOTOYHBIX JXKMIKOCTHBIX KOJIJIEKTODOB-
BonioHarpesarenedf (rabsa. 2.1). CoNHEuHBI KOJINIEKTOP, BBINYCKaEMbIH
BparckuM 3aBOIOM OTOMMTENBHOTO oGopynosanust (puc. 2.5, a), umeer
NIOTIOTUTENL U3 CTANM € NMapaJUielbHEIMKM KaHallaMH M YETBIPEMSI IITYHEDa-
MH, 4To MO3BOJISIET MOHTUDOBATE €10 B JIIo6oM NosioxeHun. Kopryc Beitton-
HEH TaKike u3 crali. J17ist cBETONPO3PAYHO U30ISILMM IPUMEHEHO OKOHHOE
CTEKJIO TOMuMHOA 3 ... 4 MM ¢ MaJIbIM COHNEPKAHUEM OKMCH Keliesa. [[Jist
3almTel OT atMOChEpHBIX OCAIKOB CTEKIIO YILIOTHEHO reprieHoM. KoHer-
PYKUuMS KpemnneHus! CTeKJia MO3ROJISIET 3aMEHSITh Ero, a TaKXe BOCCTAHAB-
INBaTh OKpacKy NMOBEDXHOCTH IOrjoTuTeNist 683 NeMOHTaxa KOJUIEKTOpa.
B nocnennee BpeMSsI 3aBOJ 0CBaUBAET CENIEKTUBHOE TIOKPHITHE IO JIOTUTEIST
THIIA yepHHii HUKEJ”’, HAHOCHMOE TaJIbBaHUUECKUM CTIocOBOM.
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Puc. 2.5, KoHcrpyKin oTeuecTBEHHLX KOIIEXTOPOB . .
@ — BparcKoro 3aBofia oTomuTeNbHOro oSopynoBanus; 6 — IO ”CrenrenuorenioMoHTax”; 8 —
®TH AH Yabexckoit CCP; 2 — Baxusmckoro 3aBofga 1o o6paforKe UBETHLIX METaNNOB ¥ CMIABOB;
1 — ocrexnenme; 2 — repMeTMK, 3 — Nornowaniyas NaHens; 4 — TeMionlonsauyss; 5 — Kopayc;
6 — numine; 7 — py6a; 8 — BeTaBKa

ConHeynsle KONNEKTODH, BhITycKaemebie IO "CrenrenuoreniioMmonTax’
Ipysunckoit CCP (puc. 2.5, 6), uMelT NMaHeNbHBIA CTANBHON MOrNOTHTEND
KOJIOHYaTOro THMNA C EByMSl INTYHEPAMHM M KODIYC U3 alllOMHHHEBOrO
npoduis.

B conneunom BogmoHarpesarene KonerpyKmuu ®TH AH Ya6exckoit CCP
(puc. 2.5, 8) B KauecTBe MOrJIOTUTENIS! IDUMEHEH NaHENBHEIH paguaTop Tula
PCT unu 3C co 3MeeBHKOBBIM pacliONIOKEHHEM KaHAJIOB. Konnexropw ¢
HaHeNpHBIM IOTJIOTUTENEM M3 CTalIM HEJOCTATOYHO KOPPO3UAHO-CTONKHU U
HX cliegyer NMPUMEHSITE B gBYXKOHTYDPHBEIX CHCTEMAX COJIHEYHOrO TEIio-
CHabeHus1.
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IakenpHBI# MOTJIOTUTENP U3 aMOMHHMEBBIX IIAKMDOBAHHBIX CIJIABOB
NIPMMEHEHB! KOJIIEKTODE, BhITycKaeMoM BakukcKuM 3aBonom 1o oGpabor-
K€ HBEeTHBIX METAJIIOB U clltaBoB (puc. 2.5, 2).Kopnyc KolieKropa BBIIOJ-
" HeH TaKJKe U3 aJIOMMHEMS, B KAuecTBE TEMIOU30JISIIMU UCIOJib30BaK MEHO-
nonuyperad, Ilo TENNOTEXHMYECKUM [OKA3aTeNsIM 3TOT KOJIIEKTOD HE
ycrynaer JyumuM MHDOBHIM 06pa3suaM, OHAKO U3-32 MaJiol NMOBEPXHOCTH
CTOMMOCTH €r0 BBICOKA.

9xcnepuMerTansHpii 3aBox  KueB3HUHUIIL ocBoumsi  MpOUSBOLNCTBO
KOJUIEKTOPOB ¢ MOTTOTUTENIEM M3 alIOMUHHMEBHIX TUIAKMDOBAKHBIX TPYO B
aNIOMMEHEBOM KOpPIIyce ¢ TeNNou30JIAMei ua nesonoincrupoiia. Coenuse-
Hue Tpy6 Moxer ObITh KaK 3MEEBUKOBOE, TaK U MapaliienpHoe. Ilnst morJio-
turenist Koyektopa PTH AH Yabexckoii CCP ucnosib30BaHbl BOZOTa30-
TMpoBOIHHIE TpyObl muamerpoM 1/2) Mex[y KoTopbIME YCTAHOBJIEHB! YTIDY-
FHE BCTABKY M3 CTalbHBIX NNacTuH. HecMOTDS! Ha OTHOCHTENBHO HU3KHE
TeMJIOTEXHUUECKUE MOKAa3aTeNy, O MOXKET Ha#iiTu LWMPOKOE MPUMEHEHHE,
0coBeHHO 1Sl MKIUBUIYAlbHBIX YCTaHOBOK, 6liaronapsl BEICOKOM KOpposu-
OHHO# CTOHMKOCTM U MaJiof crouMocTH. IIpocroTa KOHCTPYKIIMM 3TOTO
KOJUIEKTOpa M03BOJISIET HallauTh €r0 MPOU3BONACTBO B JHOOBIX MEXaHUYEC-
KMX MaCTEPCKHUX.

B CPP OCHOBHBIMU TMIAMM COJIHEYHOIO JXUGKOCTHOI'0 MMPOTOYHOTO
KosuekTopa sislisiorcst CA-121 u CA-221 ¢ morlioTHTENIEM U3 CTalibHOrO

2.1, XapaKrepucriKa COMHEYHBIX KOJUIEKTOpOoB, HroranimBacverx B CCCP

Twun Konnekropa | Haroroeurens TaBapwur, Mnowans,| Nosepx-| Hosepx-| Tun norno-
MM M2 HocrHas | Hocrhast | rurens
nnor- nnor-
HOCTE, HOCTH
Kr/M2 TEIIOHO

curens,
nfm?2

Conueunniil Kon- Bparcxuitsa-  1530x630x98 0,8 56,4 4 CransHasa
TIEKTOp BOQ OTONH- : TaHemns
(TY 21-26-322-88) remsHoro

ofopynosaHust B
Conseunniit Kon- IO Crenre- 1240x600x100 0,72 4.4 4,5 To xe
nekrop {TY 36 mamoHTax” '
T'CCP—86)
Conneunniit kon- ®TH AH YaCCP 1090x650x101 0,62 58 6 »
nexrop B8005
(TY 88 ®TH
YaCCP 13-81) .
Tennokomnnexrop BakuHexuik 1440x490x... 0,63 255 1 " AIIOMUHHE-
(TY 47-567174-20- 3asop no ofpa- Bad NaHeNsb
36) GorKe LBETHEIX

METaNNos U

CNNaBoB
Bopowarpess*  OTH AH YaCCP 1104x611x84 0,6 ©40 1,7 CramsHeie
TEMb CONHEUHBHE Tpy6Hi ¢
B.8203 (TY 88 . ) nonepey-
®TH YaCCP ' HEIMM TINIac-
16—82) THHAMY
32 . !

Puc. 2.6. Tlomepeunrii paspes comueysOro KONNEXTOpa 8 9
runa CA-121

1 — crameHO# Kopnyc; 2 — NOMUITHIIEHOBHE JHCTEL 3 —
TENNOMICNALMS M3 MUHEpambHOM Barsl 0 = 40 mm; 4 —
CTeKNoNNacTMKoBas Wiactuia = 8 mM; 5 — nornowaro-
mas NnactuHa; 6 — nnockue 1py6er 40x20x2 mm; 7 —
oLopHas NacTMaccoBas NNacTuHa; 8 — 3aKaNeHHoe CTeKIIo

=4 MM; 9 — KpenexxHLIe 3EMEHTEI

TcTa TOMUMHEOM | MM, Ha KotopoM ¢ maroM 100 mum NpHUBApEHb! CTallbHBIE
HUEDHDBIE UM OLMHEKOBAKKDIE IIIOCKHE TPYGbi B Buge 3meenuKa (CA-121) umi
perucrpa (CA-221) (puc. 2.6). Tornorurens OKpAauIEH MAaToBOH uepHo#t
aManbio. CBETONpPO3pauHoe MNOKpHITHE, M3TOTOBIEKHOE U3 3aKaJIeHHOrQ
CTeKJia TONUUHON 4 MM ¢ BbICOKMM MpomnyckarueM (0,9 ... 0,92), ycranos-
JIEHO B paMKe ¢ 3aKPYTNEHHBIMH YIJIAMH M yIUIOTHEHO TEpMOCTONKHM
DE3MHOBREIM YIIOTHUTEIIEM TUIA aBTOMOBUIIbEOTO. TEMNON30SIIMS BBIION-
HEHA M3 CJI0S1 MUHEPAJibHOM BaThl B HONMITUIIEHOBO! IIIEHKE TOJIIMHOM’
40 mr1 ¥ pubepriiacca TOMUMEOHK 8 MM. Kopnyc xonnexropa ¢ pessGosbimu
OTBEPCTUSIMU )15l KPETUIEHNS cTalibHo#. BrixoHsie narpyGKu pacnonoxe-
Hb! C TODLIEBO¥ CTOPOKBI KOJUIEKTOPA, BXOHEIE — € TOPUEBOH MM THUILHOM
CTODOHBI; TuaMeTp Narpy6ros — 1/27

Ilomumo CA-121 u CA-221 B CPP BBIMYCKaeTcsl €mie psig KOJUIEKTOPOB ¢
Pa3iinyHbIMY THTIAMU NoTTioTHTENEH (TabA. 2.2).
( B I;PB CEpHIlHO BBIMycKaeTcsl KUIKOCTHBIH KoJsinexktop rtuna KBT-1
s, . Ronopony e e B BATE croato it Tomuol

4 py0sl ¢ 20x2, obbenuHeRHbIE
THIODABINUECKUMM KOJIIEKTODaMH U3 Tpy6 @ 32x2. Tabaput KoliieKTopa
22, Xapaxvepuernia coMBETHIX KOJUIEKTOPOB, HITOTOBISEVEX B CPP

Tun KonneKropa Tabapursr, MM Nopepxuocras | MosepxHoer- |Tun NOrNOTUTENS
NIIOTHOCTD, HAas TINOTHOCTS)
Kr/m2 TerUIoHOCH-
rens, n/m2
C-121 2000x1000x108 36 2,7 CranbHas py6a
&2211 2000x1000x108 385 - 2,7 " mﬁ;e
-133 2000x1000x108 30 0,9 AIIOMUHMe Bast
Bos . - B Tpyba Ha mucre
gmﬂﬁ“&ff? KO 2000x1000x366 29,5 . Mnockas nanens
Na60KoHueHTDM- 200 N
sgfgligmnng:_ 0x1000x108 385 37 ?g:;:;:nzyﬁbx
UMITHHAPHYeC-
KHM KOHIEHTpa-
TOPOM
6223
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Puc. 2.7, Commeuntsit Konexzop rmna KBT-1
1 - ynnoraurens; 2 — creKio; 3 — NOrIOruTeNs; 4 — PeNIioBas MIONALKS; 5 ~ KopIye

1855x875x100 MM, Macca 65 Kr, obbemM TenaoHocuTelist 3,4 Ji; Tenson3oist-
uMs — cJioil MuHepalibHOW BaThl TonmuHOM 20 MM. TennoTeXHHYECKHe
MOKa3aTelly 3Toro KOJIIEKTOpa HU3KHME M3-3a HENOCTATOYHOHR TEIiou30Jis-
UM gHMINE ¥ [JIOXOro TEIJIOBOro KOHTaKTa JiHMcTa ¢ TpyBamu frennonpo-
Boprocts 30... 35 BT/(M-OC)].

B YCCP BhinycKamT CONHEYHBIE KOJUIEKTOPBI, XapaKTEPUCTHKA KOTOPBIX
IpuseneHa B Tabn, 2.3,

OpHoit u3 npoblieM KOHCTPYMDOBAHUSI BO3NYWIHBIX KOJIJIEKTOPOB
ABnIsIeTCs! yBeMMueHue KoshduumenTa TemiooTnauy noryiorurenis. C 3Tod
Heslpl0 CTPEMSITCS cO31aTh TYDOYJIEHTHBIN MOTOK BO3OyXa MIIM yBEIUMUHUTh

2.3, XapaKTepucTHUKa CONHEYHBIX KOJIEKTOpOB, HaroroBisgenkix B YCCP

Tun Komnexropa | Harorosurens I'abapurei, | Inowans,) Hosepx-| Hosepx- | Tun norno-
MM M2 HOCTHasi | HOCTHast | rurenst
nnor- nnor-
HOCTB HOCTB
- Kr/M2 TEnNoHo- |

cHuTess,
n/m2
Bononarpesarens YKJI Iyxma  1611x658x126 0,86 - 79,0 10,4 Cranbnast
MaHems
Boponarpearens JIMKOB Jlube- 1845x1070x107 1,72 55,6 0,56 Cranpuast
pec . 1pybac
TMCTOM
Boponarpeearens To xe 1845x1070x107 1,61 55,6 0,64 CranpHele
: Tpy6bl
¢ nonepeu-
HBIMY NTac~
: THHAMHU
Konnextop CII  OIIC Kpomuep- 1570x670x80 0,36 30,2 0,93  Menuue
80780 KK . Tpy6nl C
nomepey-
HBIMY
) © pebpamu
Komnexrop KOBEHTA 1590x640x80 0,93 413 2,42 Cransuas
wepoeslit IIYP  YECKE . . MaHens
Tpuebopas
Konnexrop To xe 1610x660x80 0,93 548 2,42 To xe
. CEI-PS h
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NIOBEPXHOCTH TeMnoobmeHa (puc. 2.8) 3a cuer pebep. Hurepechast KOHETPYK-
nusl BO3myXxoHarpeBarellst paspaborada B TOGun3HUUIIL, rpe B KauectBe
oBBEMHOTO MOTJIOTUTEISI UCIOIB30BaHa METalLIIMYecKast CTPYKKa, co3arn-
mast TypOyJIeHTHOCTh MOTOKA BO3AYXa M ONHOBPEMEHHO 3HAUMTEJNILHO
yBeINUMBalmast NOBEPXHOCTS TenjioobmeHa. B HPB Brimyckaercst Bo3nym-
HBIH Konnexrop tuna KAC-24 ¢ rodpupoBaHHbEIM CTalibHBIM TIOTTIOTUTENIEM,
B CPP NpuMEHSIOT CONHEYHBIE KOJINEKTOPHl TUIIA CH2Q, cocrosiiuue u3
”COJTHEYHOM KPBIUKK” ¥ TypOy Msupyomux miactul (puc. 2.9). “ColHeuas
KDHIIKa”, BKJIOUYAWmasl OCTEKIIEHHE Y TOrNOIAnmMKA CTallbHOM JIMCT,
yCTaHOBIIEHa Ha OTOPHOW KOHCTPYKIUMH, Ha KOTOPOH VJIOXKEHa TENIOM30-
ASiuud, 3aKpeiTasl TypOylM3upyROWUMU NNaCTUHAMH U3 OLMHKOBAHHON
cTany TolimuHol 0,5 Mm. Bosnyx Harpesaercs B KaHasne MEKIy [ornolao-
weit u Typbynusupymomel miacTuHamu. M3 KoluieKTopoB Ttuna CH2Q
co0HMpaloT TaK Ha3bIBAEMBIE ”COTIHEUHBIE KpPBIIIM.

Kax Geisio oTMeueHo pasee, CYIECTBYIOT TaKxe KOJUIEKTOPSI, yBeJuU-
BamMuUe MHTCHCHBHOCTH MNOCTYNAWINEH CONHEYHOR sHepruv. B Takux
KOJUIEKTOpax M€Ky HCTOUHHKOM U NPHEMHMKOM H3JTy4€HUs! YCTaHOBIIEHO
ONTUYECKOE YCTPOACTBO — KOHUEHTPaTop, — Glaronapst uemy yBelMuMBa-
€TCs1 MIIOTHOCTD JIyYHMCTOrO MOTOKA, NMafaiomero Ha MPUEMHHUK, 10 CpaBHe-
HHIO C MJIOCKMM KOJIJIEKTOPOM, PaBHBIM I10 TJIOMmANHM BHIXONY B ONTHYECKOE
YCTpoiicTBo. YUCIIEHHOE 3HAU€HHE 3TOTO YBENMYEHUS Ha3pIBAKOT CTEMEHDIO
KOHIEHTpayy.

KoHuenTpartops! pasnensior Ha pedpaKTOpHEIE M pedIIEKTOPHLIE,

K knaccy pedpakTopHbix oTHOCSITCS BBITYKJIBIE JIMH3BL, NUH3BI OpeHers
u Ipusmsl (puc. 2.10, a, 6). B 4CCP BBIIIYCKAWTCS! JIMHEHHBIE JIMH3B Ppene-
711 u3 oBbIYHBIX COPTOB cTeKJa. KOHCTpYKTHBHBIM HENOCTATKOM KOJIEKTO-
POB ¢ nuH3amu Dpenenist apngercst Goipmoe boxycHoe paccrosiHue, uto
[pUBOOMT K yBeNMueHUI0 rabaputa KosiliekTopa. [Ipusmennsie KOHIIEHTDa-
TOPBI JIMIIEHBI 3TOT'0 HENOCTaTKa, KPOME TOr0, OHM MOTYT KOHIEHTPUPOBaTh
4acte nuddysHoro usnyuenust. Konuenrparop nogobHoro Tuma npencras- '
AT coboil TpeXrpaHHyH NpU3My, IEPEnHSIS rpaHb KOTOpoii sIBlisieTcs
TIPUEMHUKOM, 3a[HSIsl — OTpakaTelleM U GOKOBast — BBHIXOIOM U3y UEHHSI,
Npunnun pabotsr KOHUEHTPATOPa COCTOUT B TMOJHOM BHyTpPEHHEM OTpaKe-
HHEM Jlyyeii o nolanaHusl Ha GOKOBYIO rpaHp.

PedriextopHre oTpaxaTenu IIpEnCTaBIisHoT coBOoit 3E€PKalia, IOBEPXHOCTE
KOTOpEIX 0Gpa30BHa BpauleHHEM HIIH TIEPEMEIEHHEM KDUBOI OTHOCHTEIR-
HO ocu. HamGonpwyio creness KoHuenrpaumu (no 10 000) oBecneunnarnT
KOHueHTparops! NapabosiongHOro tuMa. [I7ist coNIHEYHOTO TEMIOCHABKEHUS
OCHOBHOW MHTEpEC TpenCcTaBIisoT KOHIEHTPAaTOPB!, UMEIIUE  IUIOCKHe
I MapaBornoun IMHIPHYECK e OTPAKATENHN — (OKITHHEI [3] (puc. 2.11).

B Cpp BRIITYCKATCS CONTHEYHBIE KOJifleKTops! Tula C-121 ¢ mapaborio-
LUHMIIMHNDUYeCKUM KOHIEHTPaTOPOM, BHIITAMIIOBA HHbIM U3 TIOJIMPOBAKHOI0
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Puc. 2.8. Tt NorJioTHYelied BOSJYITHLX CONHEY-
HEX KOJUIEKTOPOB

4 — nnockwit c pebpamu; 6 — M3 HAKJOHHEIX
NpoapaulbIx TNNACTHH; € — CETYarhiil MHOIOCTIOM-
HbIi; 2 — V-06pastibiil; O — U3 MIOPUCTOFO MAaTepua-
na

Puc. 2.9. Bospynmnii conueunsii xonnexrop rma CH-2Q
1 — xoparye; 2 — TorTomarniuas cralibHasi NlactiHa; 3 — 3aKANEHHOE CTEKIIO; 4 — YIMOTHAIOLAS
pesHHa; 5 — peauHoBLIE YIUIOTHUTENH; 6 — TypOymaarop; 7 — MIoNALMs § =100 va; 8 — xapkac

amoMuaueBoro Jincra (puc. 2.12). CreneHp KOHUEHTPAUMM U3Jy4CHUS
cocTaBJIser oKolio 1,5. ‘

Kosbduupment KoHueHTpanuu GoKJIHHOB MOMKET OuITH ONpEnefieH Kak*
OTHOWEHUE IIMPUHEI BXOJHOTO OTBEPCTUS D M BBIXOJHOTO d!
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Prc. 2.10. Konuenrparopsa
¢ — muu3a Openensi; 6 — NPHAMEHHEIH; 6 — NapabooUHLIN; 2 — MapaGonowsmMapuuecKui
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Puc. 2.11. Kosnexropr: ¢ Gorimsmavm

@ — IBYTPaHHBIM; 6 — NapabonoLMIMHAPHUECKUM; | — Npospaunoe NOKPHITHE; 2 — OTPAXAILIAR
TIOBEPXHOCTL; 3 — KaHAJE! ¢ TefUIoHOCKHTEneM; 4 — ;-enuomongums ’ o

k=D/d = 1/sin &,

rae £ — napamerpuueckuit yron pacKphiTHsi.

Zja,uaamncb Ko3$buiyeHTOM KOHLIEHTPAIMH ¥ IUaMETPOM MOrnouman-
el TpyOwl, paBHOMY UIMDMHE BBIXOOHOTO OTBEPCTHS, MOXHO HaHTH
CTaJlpHbIC NapaMeTphbl GOKIMHA., '

Nna I-poknuua (nByXrpaHHOro)
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Puc. 2.12. Tlonepeunniii paspes COJHEUHOTO KOJUIEK-
ropa tvna C-121 ¢ maroii KoHIeRTparmei

1 — crampHo¥ Koprryc; 2 — HONMITANEHOBHIE TICTHI;
3 — M3ONALKA M3 MUHEpaNbLHOH Bater O = 40 My
4 — creknonnacruKopas Nnacrvaa & =8 a5 —
mapaboNoLMIMHOPUYECKHA  KOHIEHTPATop; 6 -
nornotanowada rpy6a 40x20x2 MM; 7 — 3aKaneHHoe
crekno &' = 4 MM 8 — KpenexHsIe 3NEMEHTH ¢
DE3UHOBLIM YNITIOTHHTENEM

Dk(k + 1)05
2%k - 1)%5

D=kd;H=

s [M-poxnmua (n1apaboioMIMHAPHIECKOTO)

D(k +1) (K2 = )03
2%

IIpy ogMHAKOBBIX cTENeHSIX KoHueHTpauny J-GoKIMHbE UMET HECKOTIb:
KO BOJIBIIEE BXOOHOe orTsepcrvie. ONHAKO MDY MANEHMM TapaMeTpUyec-

Koro yriia JI-hoKJIMH NpolycKaeT B cpeHEM TOJbKO 75 % NOTOKa u3nyue-

Hust. 7151 aroro GoKIMHA XapaKTEPHBE! TaKKE MHOrOKDATHBIE OTPAXXCHUA
Jiyueii, TIO3TOMY €ro pealibHOE MPOMYCKAHHE MOXKET PE3KO yMEHBUIMTHCS
NpH HMCNONB30BAHMM 3epKan ¢ KoshoduuuenroM orpaxenust Menee 0,9.
Kpome Toro, [-hoknuHb Gosee UyBCTBHTENBHE K Da3OpHEHTaUMHM, 4eM
-boknuubl, OcHoBHbIM HegocraTKoM IHI-hoKTiMHOB sIBIIsSIETCS CIIOKHOCTD
M3rOTOBJIEHMS! KPUBOJNMHENHHBIX 3€pKal, TMO3TOMY pa3pabaThiBalTcsl TaK
Ha3bIBAEMBIE yCEueHHBIE (OKIIMHBL YMeHbleHue Bbicothl II-doxiiuHa
B 2 pa3a YMEHBIIAET CTENEHs KOHIEHTpanuy Beero Ha 10 %.

[loBEIIIEHHE TEMIIEPATYDH! TEMJIOHOCUTENIST B QOKYCUDYIOWIMX KOJIIEK-
TOpaxX CBS13aHO C yMEHBLICHHEM TEMIOOTIAWLIEN TIiomany TpHEMHHKA
u3liyueHusl, B nepsoM MpUOIMKEHNYM MOXKHO NPUHSTH, YTO TAKOE YMEHB-
[eHue MTOTEPH TEIJIA MPONOPUMOHANILHO CTeNeHH KoHueHTpanuu. OcoGeHHo
MEepCeKTUBHO NMpHMEHEHHE B KOHUEHTPUPYIOUMX COJHEUHHIX KOJUIEKTO-
pax MPUEMHHUKOB ¢ BaKyyMHOM H30JIstIue.

IlapaielibHO ¢ COBEPLIEHCTBOBAHUEM KOHLEHTPUDPYIOLIMX KOJIEKTODOB
Ha ocHOBe (DOKJIMHOB Da3pabaThiBalT MPOCTHIE KOHUEHTPUPYOMUE CHCTE-
MBI TTJIOCKHMX KOJIJIEKTOPOB ¢ MJIOCKMMH FOPU30HTAJIbHEIMY ¥ HAKJIOHHBIMHU
3epKalibHBIMHU KDBIIbSIMU.
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B cBsIay ¢ TEM, YTO KOHIEHTDUDYIOUIME KOJIJIEKTODHl UCIONB3YHT B
OCHOBHOM MPSIMYI0 COCTABIISTIOULYI0 COJIHEYHOrO U3JIyueHust, ux 3pbexTus-
HOCTh, HECMOTDS! HA MEHBIUME TETUIOTOTEPH, HUKE, YeM TUIOCKHUX.
Y nyumuTh TIOKa3aTe i MOKHO, IIPUMEHSIST CUCTEMBI CIICKEHMSI 33 COJIHLIEM,
CrexeHne MOXHO OCYLIECTBIISITE KaK BpalleHUEM BOKPYT OJHOIN MM ABYX
oceil, TaK ¥ IEPHOIUYECK O KOPDEKTUPOBKOI (CE30HHOI UM MECSTUHOM).

AbbeKTUBHOCTD CJIEKEHUST DA3HOr0 BYa pas3/iMuHa H COCTaBJIseT:

Bpamenye Mo 0BYM 0CAM (TIOMHOE) + v v vvneernnnnn R |
To xe, no opHOM% ocy:
TIOTISIDHASI OCb + + e e asscasssenrsassssnsssonssoeenasa 0,94
OCh CEBEPIOT v vvevnssoasnnesssnosssasassnenseasssa 0,84
OCh BOCTOK-38TTA11 < e v v vssvsavecsdasssssnssanascansns 0,77

KoppeKTuposKa yria HAKNIOHA CE30HHAR . o v v vevesonoaananaa. 0,67

AKKyMynsiTOpHI cOJIHEuHO#H 3Hepruu. Hecornananue rpadukos Harpys-
K{ CUCTEM COJIHEYHOI'O TEMIIOCHAOKEHHS! C CYTOYHHIMH M TOIOBBIMH
NOCTYTLIIEHUSIMU COJTHEYHOIt paiMaliiy BH3BIBAET HEOOXOMMMOCTh AaKKYMYy-
JIMPOBAHMS 3HEPTHU. AKKyMYJISITOPH KJlacCHGUIMPYIOT 10 XapaKTepy
NPOTEKANIIMX B HUX OGU3MKO-XMMUUECKMX I[IPOHECCOB CIENYIUIUM
obpa3om:

UCTIONIB3YIOIME TEMJIOEMKOCTh BEIIECTBA 6€3 M3MEHEHMS! arperaTHoro
cocTostHUs (BOma, BOJHBIE PAcTBOPHI CONEll, KaMHM, TPYHT B KOHTeiiHEepax
UM ECTECTBEHHOM COCTOSIHMH);

UCTIONB3Y IOLME CKPBITYIO TETUIOTY ba30Boro nepexopna (ruaparst Heopra-
HMUECKHX colieil, napahuHsI);

OCHOBAHHBIE HA 06PAaTHMBIX XMMHUYECKUX ¥ GOTOXMMHUECKUX PEaKIMsIX,
TaKyX, Kak, HalpuMep, UMKIMUYECKasl ryugpartanys M Jerupgparanus,
pacCIeTieHe ¥ peKoMbGyHanust MOJIEKY T, THIPUPOBaHUE M NEerunpuposa-
HuE (M3MEHEHHE - KOHLEHTDALMM KHCJIOT, pAa3J0KEHHE CEPHUCTOrO
aHrUOpUna);

OCHOBAHHEIE HA HEOOGpATUMbIX (QOTOXMMHMUECKMX DEaKIMsX, B MEPBYIO
outpenb Ha peakuusix GoToCUHTE3a U TEPMOXUMHYECKHX (MOJiyueHue
G1oMacch u 6uorasa, IPOM3BONCTBO BOIOPOa).

B nepmoii rpynne mnpoucxonsiT UMKIMYECKHE WM OFHOBDEMEHHBIE
HAarpeB ¥ OxJaXIeHUE aKKyMyJHMDYIOUIEro BELECTBA 3a CUET COJIHEYHOM
SHCDPIMM HEMOCPENCTBEHHO TEMJIOHOCUTENIEM MIIM Yepe3 TEmioobMEHHHUK.
ITO TEXHUUECKH M TEXHONOrMUecKy Haubolee M3V4EHHBIH BUI aKKyMY Jiy-
DOBaHMst ¥ COOTBETCTBEHHO Hauboliee pacnpocTpaHeHHEH. CyuiecTByer
MHOXECTBO pelIeHUN aKKyMyJISITOPOB Takoro Tuna. HauGoniee tvIyMuHBIE
U3 HUX paccMOTPEHBI HUXKE,

AKKyMynsITOpHl, MCTIONB3YIOUME TETIIOTY (A30BOro Nepexona, MMEKT
Gonbuyio 00'bEMHYI0 3HEPrOEMKOCTE M IOCTOSIHHY' 10 pPabouyi0 TEMIIEPATyDy.
OnHako ony ofagalor M psoM HENOCTATKOB: KOPPO3HOHHAs! aKTHBHOCTD,
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Puc. 2.13. Axxyny nsTTOp-reIuIoobMeHaMK ¢ $ha30BHMM NEPEXOMIONM

1 — TemoakKymMympyioiee Bemecrso; 2 — KaHal ToPSUYero TeNI0HOCHTeNs

nerpanauusl BO BpEMEHH M BhiCOKas crommocTs. Kpome Toro, oHu Tpebyior
pa3BHUTHIX IOBEPXHOCTEH TenioobMeHa.

Tennoo6meHHUK ¢ opeGpeHHBIMU KONLLEBHME KaHallaMH, IpHBEeneHHHIH
Ha puc. 2.13, uMeer pa3meNbHBIE KOHTYDH 3apsilHoOit M pa3psinHo# cpen [4],
YTO NO3BOJIIET BECTH OJHOBPEMEHHO 3apAnKy ¥ paspsanKy aKKyMyJsiTopa.
Tennoo6MeHHbIT 3TIEMEHT COCTOMT M3 KOaKCHAJIbHBIX TPYDOOK, B KOTODHIX
TENJOBO KOHTAKT MEXJy HapyxHoit M BHyTpeHHe#d tpyOKamm obecneun-
BaeTcs NponofisHeIiMH pebpamu. KonbneBoe NpocTpadcTBO Mexny pebpaMu
3alloNIHEHO aKKyMy TUpYIOImUM MaTepuanoM (raba. 2.4). Ina mnoBsnueHus
CTabUITBHOCTH aKKyMYJHDYIOLIMX MaTepuarnoB NpHUMEeHSIOT rpaHyJIsinuio,
pobGaBlieHHMEe KaTallM3aTopoB KpucTajuusammu M gp.O6mEKM HenocTaTKoM
BCEX TEIJIOBBIX aKKyMYJSITOPOB SIBIFIETCH MOTEPS SHEPTMM B IMPOLECCE
aKKyMYJIMpOBaHusL.

AKKyMyJISITOpbI, OCHOBaHHBIE Ha (GOTOXMMHMYECKHX K TEPMOXHMHUEC-
KHMX peaKiusx, NO3BOJISIOT HOCTHYD ype3BHYaMHO BHICOKO# IJIOTHOCTH
aKKyMyJIMpOBaHMsT M XpaHNTs SHEPruio IMTENsHOE BpeMsl 6e3 moTeps.
Hanpumep, BhillapuBas ¢ [IOMOIILI0 COJTHEYHOI 3HepruM BOJy M3 pactBopa
cepHO# KHCJIOTH, NOBHINAIRT KOHNEHTpanuo oclienHel, a 3aTeM NoNyyqainT
JHIOTEPMUYECKOE TEIUIo, Bhimessiiomeecs Npu ee pa3baBliennu. Lukn c

KCTONL30BaHueM BONOpPONA COCTOMT B IIOJyueHMM THIDHTHOH (OPMBI.

BENIECTBa IIpH OTHOCHMTENHLHO HE3KMX TEMIIEpaTypax M JaBJIEeHHHM ¢ Hoclie-
IyOIEM BHIEJIEHHEM BOIOpona INpu HarpeBaHuM BellecTBa. HspecreH
[IPOLIECC PaciiellNieHus] CEpHOTO aHrMipuMua Ha CEpHUCTHI aHruupun M
KHCJIOpOH, MpoTeKawmuili ¢ IOrJIOmEHHEM sHepruu. B manpHeimem
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" 2.4. OcHOBHLIE IIapAMETPH TEIUIOAKKYMYIHPYILIMX MATEPHATIOR

Bemecreo Temneparypa nnae-| Tennora nnapnerus, | InorHocTs, Kr/u3
neuns, °C wJIx/Kr . ;
Kpucrannozudparet

YerBIpEXTHHPATHLIN 230THO- 39..42 450 1826
KHCTBIA KaTbLHH
Hatpuit yKcycHO-KHCTILIR 58 224 1450
Kpacup! a;HOMOaMMOHHITHBIE 93,5 285,8 1640
KBacie! 27I0MOKaNNEBBIE 92 254,3 1750
Cerneropast Comb - 70...80 i 181.4 1790
Ko6abT a30 THO-KHCITBIH 55 122,3 1870
Harpwit GopHO-KHCHBIN 84 - 71,6 2520
MarHuit cepHO-KuCIbIiH 55 41,5 1680
I'nay6epoBa colb K1} 215 1820
OpzaHunecKkue coeQuHeRUA
Kucnora:

MHUDHCTHHOBAS ¢ 58 203,6 862,2

MaprapyHoOBast 68 216,6 857,8

CT€apUHOBAR 70 181.8 847
NapaduH BricOKOTIaBKUHK 73 212 781,4
Iiepeanntopast bpaKkims 70... 80 165,1 870
Mapadun-1 51,1 . 1412 778,6
Inpernn 70,5 121,5 1180

-

MIPOMCXOMMT PEKOMOMHAIMA MCXOTHOTO NPONyKTa ¢ BhiIeTIEHUEM IHIOTED-
MHUECKOro Telna. B Hacrosiee BpeMs aKKyMyJISITOPH ¢ MCIIONIE30BaHUEM
BOJIOPOJA ¥ CEPHOrO aHrMApHIA elle He HauNy NpaKTUyecKoro NpuMe-
HEeHus,

Jins akKyMy JIATOPOB ¢ KpaTKOCYTOUHBIM aKKyMYy IMpOBaHueEM B KauecT-
BE TEIJIOHOCUTEJIS Yallie BCEro UCIONL3YI0T BONY MM BO3NYX.

IlpoMbimiNieHHOCTHI0 OCBOEHa WIMpOKasl HOMEHKJaTypa COCYHOB,
KOTOpBIE MOTYT OBITh MCIIONB30BaHH KaK BOMSIHBIE OaKH-aKKyMyJSTOPHI
(MeTannuyeckue M Kene300eTOHHBIE eMKOcTM M np.). OmHOBpEMEHHO
paspabartsiBaeTcs M cleuManssEoe oB6opynoBanue, Tak, niid NpUMeEHEHHSA B
CHCTEMaxX ¢ TEMJIOHOCHTENIEM 3THJIEHTJIMKONEM CKOHCTPYHMpOBaHH GaKp-
aKKyMyJIATOPHI ¢ IByMS1 3MEeBUKaMH, DaKu-aKKyMyNsATOpH, obeclleunBa-
omKe TeMilepaTypHyI0 CTpaTUGHKAINI0 BOIH.

B BosgymHbix cucTeMax TemNIocHabxeHusl B KauecTBE aKKyMyJMpyio-
IEro MaTepualla yYame BCEro IpUMEHSI0T KaMeHHbIe 3acHIKH, Jyullne
raneKy. MoxHo WCHOJNB30BaTh TaKxe IIyCTOTHhIE KOHCTPYKIMH 3NaHU#
(maHeru creH u HepeKphiTHii), IPOTOHANA uepe3 HUX HarpeThiil Bo3my X.

Bce Gomnmee BHuUMaHmMe, 0COBEHHO B CEBEpHBLIX WIMPOTaX, YHEIAT
CE30HHOMY aKKyMY JIMDOBaHMIO CONTHEUHON IHEprun. AHAJIN3 TEXHUYECKUX
DeueHuit B MupoBoil NpaKTHKe MMOKa3al, yTo HamBonbiiee pacllpocTpaHe-
HUE UMEIOT TeNIOEMKOCTHBIE CE30HHBIE aKKYMY JIITOPHI.

B Kpynuuix cucreMax tennocHabxeHus UCIOJIB3YI0T CTANILHBIE M JKETIe30-

BeToHHLIe pe3epByaphl BMecTHMOCThI0 no 50 000 m3> B xOTOpbix Boma
Conepxurcs npu atMochepHoM paBlieHun. OHu ynoGHE B SKCIUTyaTaluy,
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Puc. 2.14. Axxymynsrop B rpyHTOBOi Brazmie B Cryneuxe (Mipemps)
1 — nomoporHas Kpemuka; 2 — COJHEYHbIE KOJUIEKTODPH; 3 — TETUIOM3oNsuMst; 4 — nopjaua
Harpero# BombY; 5 — 3aLuuTHOE NOKPRITHE :

HO, KaK IIpaBMJIO, OueHb ndporu. Ilpu paboueM nmama3oHe TeMIEpaTyp
45 ... 95 OC ux TemioeMKoCTh cocTaBlisier okono 200 Ix/(m - ©C), a npu
KCIIOIL30BaHUKM TEINTOBLIX HACOCOB MOXET GbITh YIBOEHA 3a CUET OXJIaXje-
Hus Bompl o 5 ©C.

PesepByap nng Boub! MOXET ObITh BHINONHEH B BHUE $SIMbl B TPYHTE
(puc. 2.14). To gy u GOKOBBIM CTOPOHAM SMbI YKJIambIBaloT TEMJIO- M
FUIPON30NALNI0; IOBEPXHOCTs BOIH 3allMINAKT TEMNJIOU30NMpyoIeil
MJaBawlleid KPHIKOHA, Ha KOTOPOM yCTaHaBJIMBAIOT COJIHEUHbIe KOJIJIEK-
TOpBL. BMECTMMOCTE TaKuX aKKyMyJIAATODOB U3MepSAeTcd COTHAMM M JEeCHT-
KaMH ThICHY Ky GOMETpOB.

AKKyMyTMpoBaHue Telllla B €CTECTBEHHbIX BOMOEMaX OCHOBAHO Ha
OTHEJIEHUH YaCTH 03€pa MJIM MOPCKOTo 3alluBa C IIOMOUIBI TEIMION30NIUpY-
louiero 3aHaBeca. IloBEpPXHOCTL BOMb! 3aMiNanT MIaBawomel TellIon30/9-
nuel TaKpm xe ofpa3oM, KaK u B cllyyae SMbl-aKKyMyJlisitopa. JTOT
BapMaHT OTHOCHTCA K BBICOK03(d)EKTHBHBIM, HOCKONLKY ECTh BO3MOX-

HOCTE OPTaHM30BaTh aKKyMyNSTopsl GONbIIMX pa3MEPOB K Ipu 3TOM 4

n3bexarb pacXomoB Ha BHIEMKY IPYHTa.

B MupoBoii IpaKTHKE MMEETCS OIIbIT CTPOMTENHCTBA B CKAJILHBIX BHEMKAX

XpaHuNuil n7isl HedTH U CKMKeHHOro rasa. llonoBGHbIe CKallbHble BLIEMKH
MOryT OblTh UCMONB30BaHHI M Ol aKKYMYJIMpOBaHMS ropsiueil BOBL
B Hlsemmu B noc. Jluke6wo oGopynoBaHa B CKallbHBIX I10POnaX MOJIOCTs nMId
CE30HHOTO aKKyMy IupoBaHust BMecTuMocTsio 10 000 M3, Tlonocts He umeer
TEIJION30JIAK; MHTEpBal paGouux TeMmneparyp coctaBnser 90 .., 40 OC.

Oxpyxanmue crion cKalbHOI Mopons! TaKXKE CIyXaT 1M1 aKKyMyTupoBa- :

HuA TCIlNa.

BosMoxeH BapuaHT aKKyMyJMpoBaHHS, KOrja Harperyo BOny NpoKa-

YUBalOT Yepe3 cucreMy OypOBBIX CKBaXuH riyGuHo#r mo 100 ... 150 M.
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AKKyMynisiTOp pa3psixanT, IpollycKas Gonlee XoNOmHYH BOmy, KoTopad

K3BJIEKAET U3 TpyHTa TeNo. HauGonee NpuronHsl 0 TakKux pened cKalns-
HBIE [IOPOTB! M TTIMHA, TaK KaK B HUX He NPOMCXOOMT IIEpEHOCca Tellfia
IPYHTOBbIME BozaMu. B cKallpHbx Mopomax CKBaXMHbI paclioilaraioT Ha
paccrosiuu 3,5 ... 4 M oiHa OT JpYToH, TaK uTo Ha 1 M CKBaXuHsI [IPHXO-
murcs ot 11 mo 16 M3 HarpeBaeMoit IIOpOIbI.

1 aKKyMynupoBaHRS Telllla MOTYT ObITh KMCIONIb30BAHEI BOMOHOCHHIE
TOPU3OHTHI, PACNONIOKEHHBIE MEXIY OByMS CJIOAMHM C HH3KOI BONONPOHH-
11aeMoCrsi0. Hanbornee ynobHsI B 3TOM OTHOLIEHHMM ECTECTBEHHO OrDaHUUEH-
HBIE 110 Nepudepun "BonsAHME JIMH3BLY, TaK KaK 37eCh OTCYTCTBYIOT TENJOo-
HOTEPH C YTEUKOil BOHIbl. Y MEHBIUMTH NIOTEPH TEILNON BOIb! K3 BOIOHOCHOTO
CJ1051 MOXHO, OTKauuBasi BONy ¢ HallODHOM CTOPOHBI BONOHOCHOTO TOPU3OH-
T2 ¥ BO3Bpalas ee ¢ HU3KON CTOPOHbL. AKKYMYJIITOP B BOIOHOCHOM CJIOE
obbeMon oKos10 800 000 M3 cosmaH B T. Ckap6opo B Kanagpe [5]. On uMeer
LEHTPalbHY0 CKBaXUHY M ueThipe KpaeBsix. Ilpu 3apsinke XONomHyio
TPYHTOBYH BONy OTKAauMBalT M3 KPaeBbIX CKBaXHH, a Harperyio NomaioT
yepes ueHrpalibHyo. Korma ropsduast Boga jocturaeT KpaeBhIX CKBaKHH,
aKKyMyJnitop 3anonsed. Ilpu paspsinke ropsiuyi Bomy oTKauMBAOT U3
LEHTPaNBHOH CKB&XXMHB, a OTpaboTaHHY0 3aKauMBAalT B KpaeBHE.
llnanasoH paGounx TeMIEpaTyp akKyMynsatopa — 70 ... 15 ©C.

Ilpy aKKyMyJIMpOBaHUM TeIlNla COJIHEUHOH 3HEPTHH C MOMOMILI0 NPy NOB
UX HCHOTNB3YHT M KaK CONHEuHbI KonneKtop. CONHEuHH# Ipynm — 3T0

.00beM BOmBI C pa3iIMuHON KOHIEHTpAiMe#l colly: B BEPXHUX CIOSAX OHa

MeHblue, yeM B HwXHuX. CollHeuHOe MaNyyeHue BbI3biBaeT Gojiee MHTEH-
CHBHbII HAaTPEB HIDKHUX IUJIOTHBIX cloeB. IlepeNaj NNoTHOCTM mocTHraercs
HCKYCCTBEHHHIM MJIM €CTECTBEHHBIM NyTeM. Hallpumep, saTolnieHue Bonoit
32CONIeHHOW MOUBH! NMPUBOAMT K nuddy3un collefi B HUXKHUE CIIOU U COOT-
BETCTBEHHO K nepenany KoHpeHrpammu. OBpasymomuiics Hpu 3ToM rpamu-
€HT IUIOTHOCTM MOMAaBNSIET KOHBEKUMI0O M BbI3HIBAET TEMIEpaTypHbIi
Nepenan mo riiy6uHe npyna. Ilpu 3ToM BepxHME, MeHee HarpeTsie cliou
BOnBI CiTyKar Teltonsonsduuein. CymecrByor u npyrue crocobsl yMeHsLue-
HUA TeNjiolloTeps C OBEPXHOCTH, aHANIOTHYHBIE OTKPHITHIM KOJJIEKTOpaM,
Hallpumep, ocreKknexue. Ilpyn rnybunoit 1 M akkymymupyer 15 ... 25 %
TEIUIOTHI Nafaomero U3y ueHns. Bénbmas riy6uHa obeclieunBaeT Ny Iy
H30JIA0110, HO IO HWKHUX CJIOEB JOXOIMT MEHbIee KONHYeCTBO TeIJIOTH..
OnrtumMansHast riy6usa npyna coctaBnster 1 ... 2 M. CollHeunbie Ipy nbl NamoT
Bonbuioe KomuuecTBO HU3KOTEMIIEPaTyPHOTO TEMJa, yCTOMUMBH K HHEB-
HBIM H3MeHeHuAM KITMMaTHUEeCKIX [1apaMeTpoB M CIIOCOGHb! MoInepKMBaTh
HoToxuTeMbHYI0 TEMIIEPaTypy B TEUEHUE 3UMBI.

HecMoTpsi Ha 3HaumrensHoe umcio 3KCIEPUMEHTATIBHBIX  CE30HHbBIX
AKKyMyNIITOpOB COJIHEUHOro TellNla 3KOHOMMuecKas 3G(eKTHBHOCTh MX
TpuMeHeHns He Beerga oueBnpaHa. 7S peleHud Bolipoca o ieliecoobpas-
HOCTH mx coopykeHMs HEoBGXOmUMO, YTOGHI 3aTpaThl Ha YCTPOHCTBO M
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SKCIUTyaTalMi0 aKKyMyJISITOpa OBUTH CYIIECTBEHHO MEHBIIE CTOMMOCTH
3allaceHHoi SHEPrMK. ITOMY KPUTEPHIO KPYIHEIE aKKyMy IATOpH OTBEYAIOT
B GoMbIIEl CTENIEHH, ueM MeJTKHE, TaK KaK OHM MMEIOT MEHBIINE yOelbHbIE
norepu Temna. llosToMy B HaCTOSIIEE BPEMS CO3AIOTCH CE30HHEIE aKKyMy-
NUpyolLME crcTeMbl BMecTuMocTsio 104 ... 105 M3,

2.3. COJIHEYHHE YCTAHOBKH r'OPSTYEIO BOMOCHABXEHMSA

B CCCP u 3a pyGexom HauGoJbliee paclpocTpaHEHME IoJlyyuNy ycTa-

HOBKH COJHEYHOTO TOpAYEro BOJOCHaGKEHMS XUIBIX M O0ECTBEHHBIX
anaHui, a TaKxe BLITOBLIX NOMEIEHHMIT P OMBILIJIEHHBIX TIpennpuaTui. 310
OOBSICHAETCHA TEM, UTO K CHCTEMAaM Tropsiuero BonocHabXeHus He MpenbsiB-
Ng0Tca TaKHe XecTKue TpeGoBaHMs MO HajexHOCTH, KaK K cHucTeMaM
OTOINIEHKH, M NIO3TOMY YCTAaHOBKH MOTYT OBITH MCIOJIL30BaHEI BO MHOTHMX
Cllyuasix aBTOHOMHO, YTO YJIyymlaeT MX 3KOHOMHMUECKHE IIOKa3aTellu.
Kpome Ttoro, B paitoHax roxuaee 50%c.u. B ropoBoM 6GamaHce pacxona
Tellfla XUJBIMI M OOeCTBEHHBIME 3aHHUSMH Ha ropsidee BopocHabxeHune
npuxomutes 40 ... 75 %. Hexonsl U3 3T0ro, IpUMEHEHKE CONHEUHBIX YCTaHo-
BOK Tropsiuero BOpocHabxeHus MOXEeT jaTh 3HauuTelbHyH 3KOHOMUI0
TOILNIMBA IIpK OTHOCHTENHHO HEGONbIIMX 3aTpATaX.

Tlpocreiinias conHeuHas yCTaHOBKA ropAuero BogocHabxennd Npencras-
nser cobof MIocKui 0akK, 3allOJIHEHHBI BONOH M 3aKpHITHIH CTEKIIOM.
TleToM B SicHyI0 morony TaKasl yCTaHOBKa ofeclleuuBaeT HarpeB Ha 1 m?
50 ... 100 n Bonel mo Temmepatyps 40 ... 50 ©C. H3-3a ropH3oHTaNLHOrO
pacloJIOXKEHUS] TaKue yCTaHOBKHM paboTaioT ymoBJIETBOPHTENLHO TOJBKO
Ipu GONBINOH BBHICOTE CTOSHMA CONHNA., KpoMe Toro, oHM MMEWT BhICOKHE
NOTEPH BCHENCTBHE TEIJIOMaccOOBMEHa Mexny Bomod M ocTeKjienuem. B
KueBckoit o6nactu ¢ 1977 r. neficTBY0T nBe TaKue yCT2HOBKHM B Jlarepsix
TPyHa ¥ OTHbIXa WKOJLHUKOB [6].

YcrpoilcTBO TEMJION30NIALMKM nHa M GOKOBBIX CTEHOK §aKa HECKOJIbKO
nosrmuaer s¢dexkTuBHOCTs yeTaHoBKu, HIIO “Comune” AH TypkMeHcKoi
CCP pa3pabotaH pspn myMEBHIX YCTaHOBOK IIpOCTEMIIEro THUIA MIOWALbIo
1..1,4 M2, O3BONSAOIMX NoMyunTh JeToM ¢ 1 M? TelnoNpreMHOl MoBepX-
HocTu 85 11 Bogw ¢ Temneparypoit 65 °C [17].

B 1976 r. B 0jHOM K3 IOAMOCKOBHHIX HMMOHEPCKHX JIarepeii CMOHTHpOBa-
Ha CONHEeyHas yCTaHOBKa ropsi4ero BojocHabkeHus clalibHOro Kopllyca Ha
100 yenosex [9] (puc. 2.15). YcraHOBKa COCTOMT M3 252 CONTHEUHBIX KOJJIEK-
TopoB ofweil Miowansio 176 M2, faKa-aKKyMyJIITOpa IMaMeTpoM 2 M X
BLIcOTOM 2,5 M, UMPKYNSNMOHHHIX HacocoB. COJIHEUHBIE KOJNEKTOpPH
BBINIOJIHEHEL M3 aJTIOMHUHUEBLIX MJIAKHPOBAHHBIX CTaJIbHBIX IaHenei pasMe-
poM 1650x500 MM, 3aKpHITHIX cTEKJIOM, IlOCKONBKY yCTaHOBKa NpenHa3sHa-
yeHa nJil paboThl B JIETHUI Nepuoy, NpUMEHeHa ONHOKOHTYpHas CXema.
ConHeyHble KOJUIEKTOPb pa3MeElEHbl Ha IJIOCKO# KPOBJe 3paHusd, a GaK-
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Puc. 2.15. Npurnprmuanssast cxenia cONHEqHOH YCYaHOBKH ropswero Bomocalixenms rmomep-
larepsi

1 — cosTHeuHBIe KOJIEKTOPST; 2 — LMPKYJISIMOHHBIA Hacoc; 3 Gax-aKKymynstrop; 4 — BO#O~
Mep; 5 — Hacoc ropsiuero BonocHabxeHus

aKKyMyJATOp ¥ HUPKY JIAHMOHHBIE HACOCH! — Ha IIowanKe psAnoM ¢ Kopily-
coM. B nernuit Nepuon ycraHoBKa HarpeBania okono 9 ... 10 BOnH B
CYTKH n0 TemmepaTypsl 45~50 OC. OmeIT sKcHiyaTanuu 3T0H yCTaHOBKH
lloKasan, yto B cpepHed Honloce CCCP ycraHoBKM 6e3 my6repa MOXHO
HCIIONB30BaTh 17191 TOPAYEro BonocHabkeHUs Ce30HHbIX NOTpebuTeneil.
3HauuTENEHOE YKCTIO CONHEYHBIX YCTaHOBOK TOPSIYEro BONOCHAGKEHUS
BHenpeHo B CPP u BHP.
. Taxk, ¢ 1984 r. paGoraeT ycraHOBKa ropsiuero BONOCHa0XKEHNUA TOCTHHU B
Axaius” B Bapre. ConHeuHse KoTNEKTOpH Wiowanbio 170 M cMOHTHpo-

- BaHbl Ha IJIOCKOH KpOBJE. BaKu-aKKyMyJSTOpHl BMECTHMOCThI0 9,6 M

YCTaHOBNeHb pANOM CO 3pmaHueMm. JyGIuMpYOMWUM MCTOUHMKOM Tellla
CllyxaT 3/eKTpryecKue GoiNieps MOWHOCTHI0 18 KBT.

B Byxapecre skchnyamupyercss KpymHas YCTaHOBKa C CONHEUHBIMH
Konnexropamu obuieit Miomanpio 5 Teic.M, KOTOpblE yCTaHOBNIEHB! Ha

45




L =pe—— Boaonroson

Puc. 2.16. lpwmmmuanmBas cxema CHCTEMEI IOpSTIero BOROCHAOXEHHMS MMKpOpaiioHa B

r. Byxapecre 5
1 — comHeuyHEHIE KOJUIEKTOPH Ha 3[0aBMAX; 2 — TEINOOGMEHHMKHM COJIHEYHOTO KOHTYpa;

TenioobMeHHUKY ny6repa; 4 — HacoC CONHEUHOro KOHTYpa; 5 — Hacoc OJisl Mopaum XOnopHo#
BOMLY; 6 — 6aKM-aKKYMYTATOPbI; 7 — PACIIHPHUTEILHBIA COCYR

3 ropAvan BOOA

XONOAHARA BOAA
M3 BOZONPOBOAA

Puc. 2.17. NipnHpunuansHas cCxXena CHCTENM ropsiuero BoxocHabxenns Kypopra Mamaiis

1 — comnHeyHBi#t KOJUTEKTOD; 2 — TEMJIOOOMEHHMK COJIHEYHOro KOHTypa; 3 — TerioofMeHHHK

ny6nepa; 4 — Bak-aKKyMyJaTop; 5 — Hacoc

Kpbruax 45 3panumit. AKKyMynisiropsl uMeT ofutyio BMectuMocts 200 M.
Hacochi, TeNnooBMeHHNKH U npyro€ o6opynoBaHKE pasMeuieHs! B CIIENH-
anbHOM craHpuu. B ycraHoBKE MCMoONIb30BaHa IBYXKOHTYPHasi cHCTEM2
(puc. 2.16), npuueM »lisl opraHu3anMy [EDPBOTO KOHTYPa MCIOJBL3YIOT CETH
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oronneHus. B nersee Bpema ycraHoBka oGecneumsaer 50.% sHeprum,
HEOOXO0IMMOM 1711 HarpeBa BOb.

Ha Kypopre MaMaiial sKcnllyatupyercs HecKONbKO CHCTEM Topsiyero
BONIOCHA0KeHUs] KOMIUIeKca rocTHHML. CoNHEuHbe KOIUIEKTOPH obuieit
N7I0IANBI0 OKOJIO 2,5 ThC.M? YCTaHOBIIEHBI Ha IITOCKHX KpOBJISIX 31aHMui, a

TaKKE BHINONHEHH B BHIE COTHIE3AUUTHHIX HaBECOB Han CTOAHKaMHM niisa

aBTOMawuH. CucreMs! nBYXKoHTypHue (puc. 2.17). Hacocs! u Tenmoobmen-
HUKK pasMEueHB! B ClelHallbHEX TEIVIOBHX NYHKTaX, BOJIM3M KOTOPBIX
yCTaHOBJIEHB! BEPTUKAIILHBIE HAIIOPHBIE aKKYMYIISATOPH OOHIEl BMECTHMOC-
ThI0 0KOTN0 1000 M3, Hy6aupyiommuM HCTOUHKKOM Tellla cIyXUT KoTelbHast
Ha XUIKOM TOIIUBE.

2.4. CHCTEMH COJIHEUYHOI'O OTOIUIEHHS ¥ TEIIOCHABXEHHS

Bo MHOrMX cTpanax MHD2 BENYTCA MHTEHCUBHBIE MOMCKH 3()EKTURHBIX
TEXHUYECKUX DEIIEHMH CHCTEM CONTHEYHOTO OTOIVIEHUHA, B OCHOBHOM
MaJlo3TaXHLIX 3MIaHHMH, C UCTIONb3OBAHUEM B KAaUeCTBE TerIOHOCHTENIS KaK
KHUOKOCTEH, TaK ¥ BO31y Xa.

B Apmenum ¢ 1982 r. SKCILUTYyaTUPYETCA HBYX3TaXHBIA KWION moM
mnowaneio 102,6 M2 ¢ cucremoit COJIHEUHOTO OTOINIEHHS M TOPSTYEro BOMIO-
cHabxenus [7]. Cucrema oronsenns — BONsIHAA C UCNOIB30BAHUEM UyTYH-
HeIX pamuatopoB M-140-A0. C pensio cHmxenus TEMIIEPATypH BOHOLI Ha
BXONE€ B COTHEUHBIE KOIEKTOPH ILIOMjANb OTONMMTEbHbIX nmpubopoB
yBenueHa B 1,4 pasa Ho cpaBHeHMI ¢ OBBLIUHOl CHUCTEMOIT OTOMNJIeHMUS,
PaccuMTaHHON Ha NapaMeTphl TeljloHocurels 85 ... 65 OC, a pacxon remno-
HOCHTENISA B OTONMUTENILHOM KOHTYDE CHIDKEH B 2 pasa. ConHeunsre KomTeK-
TODHI, MMomansio 32,5 M2 ¢ noritorureney U3 alIIOMUHMEBBIX [JIaKMpPOBAH-
HBIX CIUIaBOB PacNoJIOKEHb N0L OCTEKIIEHHBIM 10XKHBIM CKaToM KPOBIH ¢
yriloM HakKjoHa 60 ¢ «k ropu3oHTy (puc. 2.18). YcraHOBKa mMmeer oBa
KOHTypa — CcoNHeuHbld M OTONMMTENBHBIA ¢ ropsumM BOIOCHaGXKEHHNEM.
LupKynauus Bogsl B OTOMUTENEHOM KOHTYpe — ecTecTBeHHas, obycIIoB-

JIeHHas pa3MeneHneM GaKa-aKKyMyJIiTOpa BMECTHMOCTDIO 0,5 M3 B rosy-

lonBanbHoM noMemeHun. Tam xe ycraHopileH DyGIUpYOUMiA HCTOUHMK
TeIllla — Ta30BbIA aBTOMaTHUECKuii BonoHarpeBares AI'B-120.

dna npeporepaumenus 3aMep3aHus NepBelili KOHTYpP aBTOMaTHUecKH
ONOPOXHSETCS [PH CHIXEHHHM TEMIEPaTyphI Bomb 70 3 OC 3aNlolNHsA-
€Ics1 BononpoBonHON BOZOl NpM HarpeBe KoJiieKropoB mo 15 ... 20 ©C,
TennonorpeduocTu J0Ma Ha OTOIJIEHME M TOpsiyee BONOCHAGKEHHE B
OTONHTENbHEI [1epuon obecneunsaores Ha 40 % 3a cuer COJIHEYHOH 3Hep-
Tup. JletoM MOMmHOCTL COJIHEuHO YCTaHOBKM 3HAUMTETILHO I[IpeBbIAeT
HoTpeGHocTs B TEMIIE.

Onprr SKCIUTy aTallui 3TOr0 IOMa ¥ NonoBHHX 06 bEKTOR [I0Ka3all, 4yTo 3a
cuer COMHEuHOM HepruM ofecreunBaercd 55 ... 70 % TOIOBOTro TEIIONOT-
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L.-¥ XONMOAHAR BOAA
3 BOAONPOBOAA
/ B APEHAX

Puc. 2.18, Tipionmmuanaast cxenia CONBETHON0 TEMIOCHAGKEENA MO0 nooMa B noc, Mepuesan
1 — conseuHniit Komnekrop; 2 — 6aK-aKKyMyJsTOP CO BCTPOEHHBIM TerioobMeHHUKOM; J —
3BTOMATMUYECKU#A rasosblii Bomowarpesareimb; 4 — Hacoc; 5 ~ OTONMTENBHBIE NPUGOPH] 6 —
COJICHONUHBIE BCHTHIIN

pebiteHusd, ogHaxKo obmuit rogoBoit KIIT comHeuHol ycTaHOBKH CocTaBiisier
Beero 10 ... 15 %, uro mpuBOOMT K ymopoxanuwo snaHud Ha 17 ... 30 % u
BBICOKOH CTOMMOCTH BhIpaGOTaHHOrO TelljIa.

AHanoruussie 3KCIEpUMEHTAILHEE YCTAHOBKM HMMENTCS M B HPYrHX
crpadax. Hampumep, B CPP B r. Kemmmae c¢ 1977 r. skclmyarupyercs
YeTHIPEXKBAPTHPHBIA IBYX3TakHbIA Jxuiloii moM Ijomameio 200 M2 ¢
KUNKOCTHOM CUCTEMOM COoJIHEUHOro TellocHabxeHus. ColHeuHble KOIeK-

Tophl Miomanbio 78 M2 coBMemeHs ¢ HaKjoHHOH (650) 1XHOW cTeHOM
snaHus. COMHEyYHbI KOHTY D 3al0JIHEH aHTUHPU3OM — HPOIKIIEHT IMK OJIEM.

CucreMa oOTOIJIeHUS - KOHBEKTODHAsl, pacCyMTaHHas Ha IapaMeTphl
TemoHocutenss 55 ... 30 OC ¢ npuHynuTeNbHOR pupKynsmmeit, Bumectu-
MocTb 6aKOB-aKKyMyJIsiTopoB 2x5 M2, Jly6iiep — 37eKTpOKOTEN BMECTHMOC
110 2 M3 ¥ MomHocTh0 15 KBT. Temneparypy B cucTeme OTOILTEHUS peryJli-
pPYIOT, IOIMEIMBas BOAy U3 3JIEKTPOKOTIIA, I'Ie onnepKUBaeTCa NOCTOAH-
Has teMIeparypa 80 ... 85 OC. Cpensnit KO3¢dHIMEHT 3aMEmEHKS TeIia B
OTONuMTENBHBII Nepuoy coctabiisier 40 %, Ipu 3TOM pacueTHbI CpOK OKylla-
€MOCTH YCTaHOBKM cocTaBjisier 35 Jler.

Huskue temilepaTypbl TEILIOHOCHTENSA CHUCTEM COJIHEUHOrO OTOILIEHHS
TpeOyT yBeIuueHusl MOBEPXHOCTH HarpeBarelLHEIX NMpubopos. IlosTomy
pelecoobpasHo NPUMEHSITh MaHeJILHO-TIYYHCThbie MJIM BO3[YIIHBIE CHCTEMBI
oroliieHusl. OOHOBPEMEHHO, YuYMTHIBasl BBICOKYH CTOMMOCTL Tellna,
Heo6X0OMMO MaKCHMaJIbHO YMEHBIIATh TeITONOTEpH 31aHu4.

B CHIA mocTpoeHO MHOTO OIHOCEMENHBIX KUJIBIX NOMOB C CONHEUHBIMH
YCTaHOBKaMH OTOINTeHMS M ropsuero BojocHaGxenus (raba. 2.5). Bce
CHCTEMBI OTOIUIEHMS 3THUX 3IAHKUI — BO3IYIIHBIE C IPUHY MUTEITBHOR IUPKY-
nsiLmei.
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2.5. XapaxTepHcTHKa TWITHUHEX CONHEUHLIX YCTAHOBOK OTOILIEHMS XHIHX novos (CHIA)

Teorpadus Kuas Tun xosutekTopa; | AKKyMynsaTop; Ry6nupyowmui
CTPOWTENBCTBA, | TUIOmamb,| TIOmanb, M2 BMECTHMOCTB, M HUCTOYHKK
HmIUpoTa w2
Cen-Jlync, 38° 110 KupxocTHbii Boasvoit; 3,8 JneKTpoKoTen
TIocKuit; 85
Crionn, 420 200 Boanywnmit; 60 Kamenistit; 9 Koten na xupgxom
BopsAvon; 0,3 TOILINBE
OnnGpumx, 400 158 Boamyurssii Kamennwit; 23,6 To xe
Bopsivoit; 0,3
I'pevby, 410 146 Mnockuit Bonsivoit; 1,5 Koren na xunxom
KUAKOCTHEH; 37 ToTUMBE
Mynu, 339 120 Bospywinmit; 25  Kamenunit; 41 Ta20Bm1t Boany x0-
Bopsnoir; 0,3 Harpesartelb
 Knusneug, 359 200 HMnocxuit Bopsivoit; 19 Ternosoit Hacoc
KURKOCTHBL; 98
Haxyna, 359 93 * Mnockwit " Bogsmoit; 1,9 INeKTpOKOTEN
KUGKOCTHRIH; 23
Arnauta, 380 150 M nockuit Boasvois, 7,6 Koren na rasosom
JKHAKOCTHRI, 56 TOIMBE
TNlyBmuu, 40° 340 Boapymmziii; 108 Kamennwri; 21 Tennosoit Hacoc
. Bopsivo; 0,3
Brnaxeyg, 40° 17 Kupxocrreni; 93 Bomsivoii; 3,2 Boanyxouarpeparess;.

JIEKTPOKOTEN Ha
KHUOKOM TOTBe
l'aaosblit BO3OY X0~
Harpesarein

Munyoku, 430 7} Boagymmmin 56 Kamennnit; 22

2.5. CACTEMH COJHEYHOIO OXJIAXJEHHS

CoBnagnenne rpaduKoB NOCTYIUIEHNS CONHEYHO! pajMalMu M ToTpeb-
HOCTH B OXJIQXEHUH B TEUEHHE CyTOK M rofia 6/1aronpusiTCrByer puMeHe-
HUI0 COJHEUHBIX XOJIOAMIIbHBIX YCTAHOBOK.

ComnueuHble XoMonUIbHbIE YCTAHOBKH MOXHO YCJIOBHO pa3fielIuTh Ha nBe
IPYyIILE ¢ 3aMKHYTBIM K Pa3sOMKHYTHIM TEPMOOMHAMHUECKHMM NMKIIaMU.
llepBast rpynna npencrapiisier co6oit abcopBuuoHHbIE | NMapo3xeKTOpHbIE

© XOJIOnuiIbHBIE YCTaHOBKH, KCIOJB3YIOIIME B KAUECTBE MCTOYHHMKOB Telljia

COJIHEYHBIE KOJUIEKTOpPEL. OCHOBHBIM OrpaHMyeHMeM HCIIOJIL30BAHUS
aBcOpOLUMOHHEIX BONOAMMHAUHBIX M (QPEOHOBHIX NApPOIKEKTOPHBIX XONO-
OUIBHBIX YCTaHOBOK HBJSIETCH CJIOXHOCTD KOHCTPYKIMM COJHEUHBIX
KOJIJIEKTOPOB, clOcOOHEIX BHIIEPKAaTh BHICOKME NaBlleHus XJIamoareHTa, a
TaKkxke HeoOXONmMMOCTh CO3OaHMSI OTHOCHTENLHO BHICOKMX TEMIEPAaTyp
(95 ... 120 OC) nnst pasmenenus aGcopbeHTa M xIaNOAreHTa B abcopBuuon-
HbIX ycraHoBKax. BenyTes paspaborku aBcopSLuOHHBIX COMHEYHBIX XOJO-
IMJILHEIX. yCTAHOBOK ¢ TBepobiM abcopbeHroM (HalpuMep, aMMMauHO-
XJIOpHUCTHIfE Kanbuuyit) oM xpaHenust NpomyKroB [12]. HemocratkoM atux
YCTaHOBOK SABJIAETCH CHUKEHHE CO BDEMEHEM XOOIONPOU3BOIMTELHOCTH
H3-3a nerpapauuu aGeopGenra. BeneTcs Takxe MOoMCK HOBBIX XJ1aM0areHTOB
ana N1apOaXKEKTOPHBIX COMHEYHBIX XOJIOTMIIbHBIX YCTaHOBOK, rue OBbIuHO
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Puc. 2.19. TNpummmuamsnas
exema AXCY orkprroro tuna

7 — pereneparop; 2 — Temnon3o-
nALysi; 3— cNMBHAA eMKOCTL 4 —
TIONIN3BKOBEI# perynsrop; § —
BEHTWIb; 6 — TEMIoOGMEHHUK;
7 — wucnaprrens; § — abcopbep;
§ — rennoobMeHH¥K abcopbepa;
70 — BaKkyyM-Hacoc; ff — Hacoc
TiepeKauKy pacreopa

HMCTIONB3YI0T (PEeoHBl, B CBSI3N C OrPaHUYEHMEM BhIyCKa (TOPYTNIEPOMOB

HeoBxomMM MOKCK HOBBIX XJI2[10areHTOB 1)1 9TUX YCT2aHOBOK.

. B npakrtuke xjanocHabxeHus yalle BCEro MCNONb3yHoT abcopOLuoHHEIE
CcoJHEyHble XoTMonubHEe yeraHoBKH (AXCY) ¢ OTKpHITHIM TEPMOIMHAME-

geckuM nuKioM. OcHoBHRIME aNemedramu AXCY aBIsiOTCA UCTApUTENb-

abcopGep 1 perexeparop. llpocreitmuit perexeparop (necopGep) MpexcTan-
nsier coBoit OTKPHTYI0 HaKJIOHHYH IIOCKOCTh, MPHMHUMAIOIIYI0 COTHEYHOE
uanyuetue (puc. 2.19). YcraHoBKa paboraer cienyiomum o6pasom. Bonusiit
pacTBop 6poMucToro JIuTUs Nojaercs B PEreHeparop, B KOTOPOM HarpeBa-
erce no 45 9C. 3a cueT wuclapeH:As BoHbl MOBHINAETCH €r0 KOHIEHTpanus.
Kpenkuit pactBop Nonaercd B abcopbep, roe OH NOTJIOWALT BONAHBIE Naphl,
BhIpeNsomuecs B uclapurene. Ilpu 3ToM Boa B McNapuTesie oxXJaxnaerca
10 5 ... 15 OC u nopaercs Horpebureno xoiona. Temnora abcopOuuu 0TBO-
OMTCSl OXNAXpamilelk Bomolt, Mporekawmer No Tpyb6am abcopGepa, a

BO3JyX, BhinenuBIuuiicsad B abcopbepe U3 CONEBOro pacTBopa, ypalndercd

BaKyyM-HacocoM. B mchapurelie-aGeopbepe NoMnepXUBaeTCs OCTaTOUHOE

naenenue 800 ... 1000 ITa. YcraHoBka AXCY-300, paspaboraHHas UHCTHTY-

TOM TexHuuecKol remnodusuku AH CCCP, cMoHTHMpOBaHa B Amixabane niis

OXJaXOEHUS Bo3fyxa B XHIBX JoMaX. B KauecrBe pereneparopa Gwina

HCIIOJIL30BaHa IJIocKad KpoBJId 372 HUilL.

HenocTaTKOM OTKDHTOTO pereHeparopa sIBJISIETcs 3acOpEHME DaCcTBODA g
GPOMHCTOTO JIMTHS, a TakKE BO3MOXKHOCTH CMBIBa €ro Joxpsamu. [ns §
yCTpaHEHHUS 3TOro B HacTosllee Bpemsl IPUMEHSIIOT PEreHepaTophl, 3aKphl- 2

Thie cTeKJoM. OnHaKo B TaKux pereHeparopax IagaerT HMHTEHCHBHOCTR

50

. ocylueHHsl; § — fak ¢ pacTBOpOM

Puc. 220, NpwmmrmainHas
€XeMa COJHEUHOH yCTaHOBKH Ui
OXJIDKNICHASE BO3MyXa

f— TeNNoOOGMEHHUK; 7 — perene-
patop; 3 — xamepa amuabarvuec-
KOro0 OXJIaXOeHWs; 4 — Kamepa

abcopbera; § — Hacot; 7 — BeH-
THIATOP
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ucllapeHus U Mo3ToMy malpHelmuM coBepuieHcTBoBaHuEM AXCY saBuioch
MpUMEHEHNE BO3 Yy HBIX 1ecOpGepOoB-pereHepaTopoB Tila BEHTHIIATOPHOM
rpanMpHM, ¥ UCIoJIB30BaHME IJIS HarpeBa cilaboro pacTBOpa COJIHEUHBIX
KoJteKropoB. K nenocrarkam AXCY MoxHo oTHecTH HaJlume alllapaToB
C BaKyyMOM, 4TQ 3HAYKUTEIIRHO YCJIOXKHAET KX IKCIITy aTalko.

HauGoslee NpOCTHIMH M3 yCTAHOBOK COJIHEYHOrO XJIanocHaGXeHus
ABAANTCA CONHEyHo-ucHapurensHsie (puc. 2.20). Pabora€r ycraHOBKa
cnenyiomuM ofpasoM. PasbaBiennsit pactBop abcopbeHra nonaercd B

pEereHepartop OTKpPHITOTO MM 3aCTEKJIEHHOrO THIla, Tne HarpeBaercs.
Ilpu sroMm 3a cyer uclapeHuMsl Bonbl NOBHIIAETCS €ro KOHMEHTpaums.
Harperslit KOHIEHTpUPOBAHHBIHA pacTBOP NOCIIE pereHeparopa oxyax Jaercs
B T€MIO0CMEHHMKE BOnoil M3 rpanupiu. HapyxHelit Bo3nyx, NOCTY NaIuii
C IOMOIIBI0 Hacoca B KOHTaKTHY10 Kamepy, oBpabarbiBaercss KOHLEHTPUpO-
BaHHBIM pacTBOpoM abcopBeHTa (XJIOPUCTOrO JIMTHSA) U OCyliaeTcs. 3aTeM
OCYWIEHHBI BO3nyx MocTyllaeT BO BTOPYI0 KOHTaKTHYH0 KaMepy, rue
anuabaTuuecKy yBIaxHAETCS M oxJaxnaercd. [ cHIXEHUST CTOMMOCTH
COJIHEYHO-UCIIaPUTENILHOIO OXJIAXNEHHS U NoBhlLeHUA 3(Q(EKTUBHOCTH ee
paboThl B yCII0BUSAX BIIAXHOTO KIIMMaTa MOXHO [IPUMEHHUT NBYXCTyIEHua-
Tyl cxemy ocyliku [23]. B aroM cilyuae pnobamnsietcsi eme onmHa Kamepa
OCYLICHMS], B KOTOPOW HCHONB3YIOT HEIEBbi abcopbeHT — XJIOPHUCTHIH
Kallbpuii, CTOMMOCTBI0 Ha nBa NOpSKa MEHBINE, YeM XJIODHUCTHI JIMTHIA.
Ilpn srom rakxe yMmeHbmaercsl IUomank pereHepaTopa, TaK KaK I
PacTBOpa XJIOPMCTOrO Kajlbpusl TEMIIEpaTypa DereHepaiMy CyliecTBEHHO
Huxe, g NoBbmeHus TEINOBOH 3¢ $EKTHBHOCTH YCTaHOBOK COJHEUHOTO
OXJlaxpneHusl TeIIora, OTBOgMMasl OT KOHLEHTPMPOBAHHOrO pacTBOpa,
HCIoTIB3y eTca N1t HY X1 TOPAYEro BOIOCHA0KeHU. '
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2.6. CHCTEMH COJTHEYHOT'O TEIUIOXJIAJIOCHAFXEHHSI

B CBA3M ¢ OTHOCHTENLHO HH3KON YHEJNbHOM XOJOHOoINpOM3BONMTENL-
HOCTHI0 COJIHEUHBIX YCTAaHOBOK miisi oxJaxpenus (150 ... 250 Br/m?)

mnouians IIpHEeMHHKOB COJIHEUHOM JHEepr¥H 3THX YCTaHOBOK CpaBHHMa C

miowansio, HeobxomuMo#i niis oTolVieHns 3pauuid. IlostoMmy mpenlourw- .
TEJILHO COo3naHue KOMOUHMPOBAaHHBLIX YCTAHOBOK COJIHEYHOIO TEINOXIIano-

cHabxeHud.
TIpuMepoM TaKoil yCTaHOBKM SIBJISIETCS CHCTEMA TEMJIoXNanocHabxeHns

KprMcKoil  9KcnepuMeHTanpHoil 6a3sl M0 WCNONIL30BAHUI0 COJIHEUHOM 4

sueprum OHMH um. KpxmxasoBckoro B Anymre. IIpoeKT paspaGoran
pHcTutyTOM Kue3HMUOI. bBasa co3paHa KaK KpylHoMacumTaGHBIH,
IKcIepUMeHTalbHEH 06BeKT, UCNONL3Y UMl Bo306HOBNsIEMEIE H BTODHY-
HBIE MCTOUHMKY 3Heprum 1J1s oToIUleHus, oxJlax qeHusl, KOHIUIMOHNPOBa-
HUSl BO3OyXa M ropsAyero BomocHaGxeHus KOMIUIEKca 31aHuit ¥ coopyxe-
Hui — nabopaTopHo-aEMHHHCTPATUBHOTrO 31aHusl, 6JI0Ka BCIOMOTaTeJIpHBIX
MoMenieHui1 1 IN1apareNpHoro 6acceitna,

Cucrema TelNioxNiagocHabxenus: NaBoparopHoro Kophyca (puc. 2.21)
COCTOMT M3 ECTH KOHTYPOB: COJTHEUHBIR KOHTY D, BKIIIOUA0UIKK COJTHEUHEIE
KOJUJIEKTODH, BaKu-aKKyMYJIATOpH, OUPKYJISIHMOHHBIE HaCcOChl, TEMJo-
OB6MEHHUKHM M 3JIeKTPOKOTENl B KauecTBE nyGJIHpYOLEro HCTOUHMKA;
KOHTYD THOTOJIOYHOW INyUHMCTOH OTONHUTENILHO-0XJIanUTENILHOM CHCTEMBI;
KOHTYP CHCTEMbl KOHIMIIMOHMpDOBAaHUS BO3MyXa; KOHTYD rOpSIYero BOmIO-
cHaOxeHus; KoHTyp abcopOumoHHOM XOJOnuiIpHOM MAalpHBL KOHTYp
YTHJIM321IMH TEMNA BHITSDKHOrO BO3MyXa U3 KyXHH.

CoTlHeuHble KONNeKTops! obuieil Miomansio 1200 M2 cOCTOST U3 amoMu-
HHEBHIX Ipodulei, 3aKpuITHX JBYMS CIIOSMM CTEKJIa M PacllolIoXeHHBIX
Hop yrilom 520 K ropu3oHTy Ha HaKJIOHHBIX NMOBEPXHOCTAX XHBIX CTEH
naBopaTopHOro Kopllyca, IijlaBatelibHoro facceiita u B510Ka TexHu4ec-
KHX IoMemeHuit, TelNIoOHOCUTENs CONTHEYHOrO KOHTYpa — BOoga.

OCHOBHBIMM aKKyMYTSITOPaMH Telllla ClyXaT BepTHKaJIbHBIE CTalLHbHE
6aKu BMeCTMMOCTHI0 To 16 M3 Kaxguiit, OTOeNbHbIA aKKyMy TATOp CHCTE-
Mbl TOPAYEro BONOCHAGKEHHS MMEeT BMEeCTHMOCTh 4 M°. HyGnupyroume
HCTOUHMKHM — TEIJIOINIEKTPOIHbIE KOTJIE — CBSA32HH! C COJNIHEUHBIM KOHTY-
poM uepe3 TemNooGMeHHHK. PabGoTaiT OHM BO BHEIHMKOBHIE IepHOmbI
aHeprolnorpebiIeHns.

TennoHOCUTENE 0TONHUTENILHO-0X/IaIUTEILHOM CHCTEMBL — BOJA C pacueTr:
HO¥ TeMnepatypoit 35 . . . 30°C npu oromwenuu 1 12 . . . 15°C npu oxnaxze-
Hup. OTH Napamerps! Npu NpuHsitoM mare 250 MM 3aMOHOJIMUEHHHIX B
NOTOJIOUHHIX NepeKpuITUaX TPYG obeclleunBaT  HeoGXOIMMEI TellNoBod
NOTOK Iiph cpefHeii TeMIepaType MOBepXHOCTH moTonka +26°C sumoi ¥
199C netom.

§2

27
X X ]
!
1%
13
15 S35
10
U 430
12 B
b ° 5
8 _ﬁ
I X X )

Puic. 2.2]. lipuAIeImamsiast cXeMa CHCTEME CONEEUROT0 TeNI0XAGNOCHAGEHMsT

I — comeunslit xosexrop; 2 ~ axkymynsirop (nepmas rpymia); 3 — akxymynarop (Bropas
rpymma); 4, 15, 19, 36 — mMpKynaumoHHBI# wacoc; § — BOMONIONOTrPEBATEN: Teproi CTyNeHH
TopsIYero BOROcHaBXeHUs; § — BonoNoforpenateils BTOPoit cTynexy; 7 — AKKyMyJIITOp CHUCTEMBL
ropsuero BofocHabxeHus;; 8§ — sononposogy; 9 — Norpebureny ropsuelt Bogwy; 10 — BomoTonro-
ToBKa; 11 — 6ak nonmurky; 12 — nacoc; 13 — snextpoxoter; 14,34 — BORONOfOrpeBaTelth; 15 —
UMKy IAUMOHHEIA Hacoc; 16 — abcopGep nenaputens AXCY; 17 — rennoobmentuk; 18 — Bosmyut-
HEL pecopBep; 19 — wacoc; 20 — Bentunatop pecopbepa; 21 — rpamuphs; 22 ... 23, 35 — Hacochy
24 — THY ropsuero BomocHaGxkeHus : 25 — THY rennocuabxenusi; 26 — THY
aKKYMyNsiTopos; 27 — NOTOJIOYHbIE TIAHENM OTONNEHNSI-OX IAXKeHUST; 28 — KOHaMLMOHED; 29 —
Bacceiin ¢ Mopexoit Bopoit; 30 — 3a60p Mopexoit Bogsr; 31 — BopocTpyMHHEIA Wacoe; 32 — c6poc
MOpcKO# Bogst; 33 — cucrema oborpepa nHmna Gacceitna

PacueTHas TemIleparypa BOIH B CHCTEME TropsAuero BoaocHabxeHus
npunsaTta +37 ©C u3 pacuera ee MoTpeBlieHuUs nymeBLIMH yeTaHOBKaMH. 15
MBITHS1 Mocynsl B Kade Hclolb3ynT TexHoNlornueckoe obopymoBaHue c
3JIeKTpoBonOHarpeBaTeieM.

CucremMa KOHIMUMOHMpPOBAHUS Bo3yxXa CHaGxkaeTcsl TEINoi 1 XOJOIHON
BOMOI, KaK M CHCTEMa OTOILIEHMs — oxNaxpeHus. B KoHpuimoHepax
KCTONB30BaHsl MHOTOpSimHblE HOBEPXHOCTHHE Bo3nyxooxianurenu. B
NMabopaTopHOM 3aHMK MMEETCs Takke aBTOHOMHAs CHCTEMa KOHIMIMOHM:
POBaHMsA Bo3nyxa aKTOBOIO 3alla ¢ COJIHEUHO-HcIapuTEeNpHOM yeTaHOBKOM
OXJlaxneHus. PacTBOp XJIOpHMCTOTO JIUTHS pereHepupyeTcsl Ha HaKJIOHHOM
KpoBJie MoKprITUS 3a7la. B KoHpunumoHepe Kade NpUMEHEHa yTUIIM3AnUA
TEIJla BRITSOKHOTO BO31yXa, BBHIXOMASIIErO M3 TOPSYEro Hexa, ¢ IoMOLIbIo
TIpDOMEXyTOUHOro TeNIOHOCUTE NS, .
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AGcOopOIMOHHRI XOMOOMIILHBIR M TENJIOHACOCHEIH arperar paspaboTaH §
u3roToBJIEH MHCTUTYyTOM TexHuuecKoi renno¢uauxu AH YCCP, OH npep

craBiIsier coboit obprutblit abcopbep-ucnapuTens, coequHEHH R ¢ BO3 Iy -
HEIM JlecopGepoM uepes TeMTOOOMEHHMK COJIHEUHOrO KOHTypa. B KauecTse

abcopbeHTa UCMONL30BAH XJIODUCTHI JMTHi. PacueTHas XOJIOmONpOM3BO-
IMTENBEHOCTS YeTaHoBKH — 120 kBT,
CucreMa COJHEYHOrO TeMJIOCHaOXEHNS IIaBaTelIbHOTO BacceiiHa

COCTOMT M3 COJIHEUHOTO KOHTYpa CO 3MeeBHKaMK 060orpeBa BaHHbI, KOHTYpa

HUPKYJISMU MOPCKO#t BOJIB, KOHTYpa yTHIIM3aiuK TeMa cOpOCHOM BOOL 1
TEIUIOBOrO Hacoca, B KAUECTBE KOTOPOro MCIoJL30BaHa (¢peoHoBasi XOJIo-
manpHasi MammHa, COpaceiBaeMasi M3 IUlaBaTejlbHOro GaccefiHa BOa,
NpenBapuTeNisHO OXJIAXKIEHHAsi CBEXeil MOpCKOW BOmoOi, MocTynaer B
ucnapurens. Hecmorpss Ha NMpenBaputensHoe OxNaxpeHHE Temmeparypa
BOIBl nocTarouHo Bruicoka (14 OC). Oxnaxpas aTy Bomy B McIlapuTelie
10 +4 ... +6 OC, MOXHO NIONOrpeBaTs B KOHEHCATOPe BONONPOBOIHYI0 BOnY
1o +37 OC u HanpaBnATs, €€ B nymeBsie Gacceiita.

Koutyp BonsiHOro yTuin3saropa npencTaBisier cofoit cucTeMy NOJUITH-
- JICHOBBIX TpYD, OMHIBaeMHIX ClIMBaeMoit u3 GacceliHa Bonoit. BHyTpu Tpy6
APOXOIHUT CBEXasi MOPCKas Boja.

JByxdasueiii repMocupOHHBIA YTHIM3ATOD MCNONL3YIOT IJI NONOTpeBa
IPUTOYHOTO BO3myxa 3a cueT orfopa Tellla OT BBITSLKHOTO BO3dyXa.
B suMHRIT Nepron Harperast 3a CUeT COJHEUHOW pamMapMM BOma HacoCoM
4 nopaercs B ONHY M3 [PYNI aKKyMyJIITOPOB, B TO BpeMsl KaK U3 IpYroi
rpymnsl TemIo pacxomyercsi. Ecim Temneparypa Bone mocratouHa (Gonmee
40 ©C), To ¢ TOMOILI Hacoca OHa MONAeTcs B CUCTEMBI OTOIUIEHH ST M BEHTH-
NSnUY, a TaKxe B NaBaTelILHbIA BacCeiiH M CHCTEMY ropsuero BOmocHab-
XKeHUs uyepes BogoNoporpeBaresu. Eciim ke TemIeparypa BOIbl MEHBIIE
40 OC, B pabory BKiOYaeTcs TepMoTpatcdopMaropsl. B atom cityyae Hacoc
23 npokaumBaeT BOny YEPE3 UCTapUTENH TEMIOBBIX HAacOCOB (CM. puc. 2.21,
no3. 24 u 25), a c KOHOEHCATOPOB C NOMOLILI0 Hacoca CHUMAETCs HeoOXomu-
moe temto. Tlpu pabore AXCY B pexuMme TeMIOBOro Hacoca Bona norpebu-
Telleit ¢ MOMOLIbI0 Hacoca opaercs B abcopbep miia HarpeBa. Hemapurels B
970 BpeMsl oxJlaxpmaercs BOINOH M3 aKKyMYyJATOpOB; ofpasymowuiics B
aBcopbepe ciabuiii pacTBOp NMojaercsl HA BuiNapuBaHue B mecopbep, rae
yBIaxHSET ¥ NONOrpeBaeT HapyXHLIA BO3NyX, NOfaBaeMblil 3aTeM BEHTH
JIATOPOM HENOCPENCTBEHHO B CUCTEMY BEHTUIIANMU.

JleroM oremneHHas B CHCTéMax KOHIMIMOHMDOBAHHUA M OXJIaxne-
HuMS Boma Nopmaercd HacocoM B mcrmaputens AXCY. Temsora aBcopOimu
OTBOOMTCS Uepe3s rpagupHi0. B aToM pexume BOjma B COJIHEWHBIX KOJIIEK-
TOopax moibxHa HarpeBathes 7o-70 ... 80 ©C u nopaBarscs B TeNI00GMEHHHK
11 HarpeBa aGcopBeHra, a YBJaxHEHHBIH B BO3NylIHOM pnecopbepe
BO31yX BHIOpacLIBaeTcs Hapyxy.

YnpaBileHue pexuMaMu paGorsi u cbeM Nokasaumit KHUII ocymect-
BIISIETCS aBTOMATU3UPOBaHHOM cucreMoit ¢ IBM.
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I'nasa 3. KOHCTPYKIIMH COJIHEYHHX KOJUIEKTOPOB

3.1, IOCKHH KOJUIEKTOP

OcobesHoCTH KOHCTPYKIMM. BONBIMHCTBO IUIOCKMX COJHEUHBIX KOI-
NEKTOpOB COCTOMT M3 UETHIPEX OCHOBHBIX 3JIEMeHTOB (puc. 3.1):

MOrJIoWAIOEH MaHeNy ¢ KaHajllaMe 1S TellJIOHOCHTENA, Ha NOBEpX-
HOCTh KOTOpOH HaHeceHO IOKpoITHe, ofecleunBakouiee IMOrjomjeHue He
Mmenee 90 % Manarwiero COMHEYHOTO 3Ny YeHHUS;

IIpO3payvHoil M30MISLKY, COCTOALEH, KaK TIpaBUJIO, 13 OJHOIO WM OBYX
CJIOEB OCTEKJIEHUS;

TEIUTOBOR HM30JISILMK, CHIDKAmEeH IOTEpM TEIUIOTHL B OKPYXaKIYIo
cpeny uepes3 NHuILE KoJJIEKTOpa M ero BOKOBHIE TDaHy;

KopIlyca, Ii€ pacllofIoXeHs! Morjloujanuiast NaHelp U TEIVIOBast M30JIs-
1S M KOTODRIii CBEPXY 3aKDHIT [1pO3pauHOH M30JIsLMeH.

B KomnmeKtope Namawuiee CoJIHEUHOE H3NyyeHue IIpeoOpasyercst B
TEIUTOTY, OTBOIMMY0 TIOTOKOM TeIToHOCKTENs (Bona, aHTH®PU3, BO3TOYX U
1p.), TMpoTeKamwmmMm [0 KaHajlaM ToDiouamouiei NaHend. IIpospauHas
M307SILMSA CHIUXAeT KOHBEKTHBHEBIE U JIyUMUCThIE NIoTEPH TEIUIOTH OT TOIII0-
mamouie# na#enu B atMocdepy, BeJIenCTBHE YErO BO3paCcTaeT TEIIONpOus-

BOIMTENIBHOCTh KoJUieKtopa. Kak u3BecTHO, GOJBIIMHCTBO IPO3pauHbIX
Cpen, B TOM UMCJIE CTEKJIO, MpollycKaloT JIyyM CEJEeKTUBHO, T.€. X Ipollyc-
KareJipHasi ClloCcoBHOCTh 3aBHCHT OT IJIMHBI BOJIHBI [agaloIero ualydyeHusd.
O6BIyHOE OKOHHOE CTEKJIO B 3aBHCHMOCTH OT COIEPXaHHUsI B HEM XKeJie3a
nponyckaer mo 85 ... 87 % CONHEUHOrO H3NIyueHMS, HO TNpPaKTHUECKH
Hellpo3pauHo 1isi COBCTBEHHOrO TEIUIOBOTrO M3NyueHusi NaHenu. Hepexon
OT OIJMHAapHOI'0 OCTEKJIEHHSI K NBOHHOMY NPUBOIUT K yMEHBIIEHUIO TEIUIO-
BBIX IOTEPH UEPE3 MPO3pauHy H3ONSILINI0, HO OJHOBPEMEHHO yMEHBILA-
ercss ¥ IUIOTHOCTH NOTOKA M3NyueHHsi, NMafanumero Ha MNoriomanlnyo
MaHesk.

Ilnockue KoIEKTOPH MCIONB3YIOT B KOMMYHalLHO-OLITOBOH chepe nist
TOPSIUErO BONOCHA0KEHUS U OTOIUIEHNST X MIIBIX ¥ ODIECTBEHHBIX 3HaHUi, B
CEJIr CKOXO3SHCTBEHHOM IIPOM3BONCTBE IIpm IepepaboTKe M XpaHEeHHH
HpogyKimH, B IPOMBIIUIEHHOCTH (TEKCTHIIBHOM, KOXEBEHHOH, MMUEBOH H
Ip.) — B TEXHOJIOrHYEcKHX Mporeccax, Tpebyomux HeBicokux (no 100 °C)
TeMIleparyp. 3a pybexoM MJIOCKHME COJIHEUHBIE KOQJUIEKTOPH MHMPOKO
MpUMEHSIOT TaKXxe IJIsi HomorpeBa BOJAB B OTKDBITHIX IUIaBaTEJIBHBIX
BacceiiHax B nerHee Bpemsi. B atoMm ciyuae Heo6xonuMo BechMa HEDOJNB-
moe (Bcero Ha HECKOJIBKO rpanycoB) NMOBHINEHHE TeMIEparyphl. [losroMy
NorjIomwaolas nagesp, Kak IpaBUIo, M3 I1J1aCTMacChl MIIM DE3UHBL, MCIIOJb-
ayercsi 6e3 ocTeKieHus, TellJIoN30JIsLMK K KopIlyca.
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Puc. 3.1. Ilnocknii conmearnait

1 — xopnye; 2 ~ m s
s PO3PayHAA UIOAUNA; 3 — KaHalbl qna TersoHocutens: 4 —
TIaHeNb; 5 — TelioBas H30 AL ’ ’ oot

TunuuHbiME  KOHCTPY KLU SIME noraomarommx MaHeNeH KolaeKTopos

SABNISIIOTCS CIIENYIONUIME:

CTaHNapTHBIHA NMaHeNpHEI oToNKTENbHEIHA pamuartop (puc. 3.2, a). B CCCP
KOJUIEKTOpE! Ha 0a3e TaKoro pagmatopa u3 cramu O8KN  mrmtyckaer
Bpatckuil 3aBon 0TONUTENBHOrO 0GOPY NOBAHUSE

HaHe b, COCTOSANIAsA U3 IBYX OUMHKOBaHHBIX CTAJIBHBIX JIMCTOB — rodpu-
POBaHHOTO ¥ IUIOCKOr0, KOTOpas MIMPOKO KCMOJB3YeTcsi BO BCEM MHpE
(puc. 3.2, 6);

IIpoKaTHO-CBapHas almoMuHKEBas Nauens (puc. 3.2, 8). B CCCP komnek-
TOPEI C TaKO# MaHeNbio M3 amomuHusi AJll-1 Bunyckaer Bakuuckuii saBon
0 06paGoTke LIBETHHIX METAJUIOB K CITaBOB Munusermera CCCP;

perucTp M3 1pyd ¢ METAIUIHMUECKUM JIUCTOM. Criocofel KpelleHus JIucTa
NloKa3saks! Ha puc. 3.2, e, 0;

perucTp M3 Tpyd C paclupanmuMM META/UIMYECKHMMHM IDIacTHHAMU
(buc. 3.2, e). BoKoBbIE KPOMKH TocenHuX HprxaTsl K Tpy6aM, obecreun-
Basi xopomuii TEMJIOBOH KOHTAKT MKy ITaCTHHAMU U TPYDaMu;

peructpel u3 tpy6 ¢ NonmepeunbtMu (puc. 3.2, %) M TNpOmOJBHBIMHU
(puc. 3.2, 3) peGpamu. IorNomanmas NaHens nofxHa obnagate clenyro-
UMM OCHOBHBIMY CBONCTBAMM;
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Prc. 3.2, KoBerpyxipm norTomawmgux naHeneii KoJUIeKTopos (oliepeusoe cevenue)
6 — CTaHFApTHBLIA NaHENLHLIA OTONMTEJILHENA pafMaTop; 6 — IaHelbh M3 ABYX OLUMHKOBAHHLIX
CTaJILHBIX JTIHCTOB — rodpHpOBaHHOrO ¥ INOCKOr0; 8 — ITPOKATHO-CBAPHANA a/OMUHIEBast TIaHeb;
& — peructp 13 1py0 ¢ NPUKPEIUIEHHEIM K HUM JICTOM; € — percrp u3 1py0 ¢ pacrmpamouiuMu
MeTaIMYeCKHMH TUTaCTHHAMY; X — PerucTp H3 TpyO ¢ MonepeunbiMu pebpamu; & — clocofH
COENMHEHMsT METaJUIMYECKOro JIMCTa M TPYORI; 3 — PETHCIP M3 TpY6 ¢ IIPOnOJILHEIMH pebpaMi

2)

—O—0O0—O

KOPPO3MOHHO!M CTOMKOCTBIO [0 OTHOMIEHMI0 K TEIUIOHOCHTENIO € LENbi0
ofecreyeHust BHICOKOTO CPOKa CITyKGbI M3IeNus;
HEeBONBIIOH MacCoH;

XOPOLIMM TEMJIOBBIM KOHTaKTOM MEXMy JIMCTOM M TpyDGamu, HeoGxomu-

MEIM 1151 DOCTINKEHK S BHICOKOM 3d$peKTMBHOCTH paboTH KOJIIEKTOopa;
TEXHOJIOTMUHOCTBI0 C 11EJILI0 CHIKEHHMS 3aTpaT Ha U3roToBJIEHHE,
KoHcrpyKimu, uiaobpaxeHHre Ha puc. 3.2, manexo He HCYEpIILIBAIT

BCcero MHoroo0pasusi KOHCTPYKTUBHBIX pEIIEHMit OCHOBHOTO 3jleMeHTa

KOJINIEKTOPa, KOTOpOe CBUIETESLCTBYET JIMIL O TOM, YTO HY OJHO peleHue

TIOJTHOCTLI0 HE yHOBJIETBOPSIET pa3paboTunKoB.

OcHOBHEIE XapaKTEPUCTHKH. [I7151 paCKPHITHS BO3MOXHOCTEH COMHEUHBIX

KOJUIEKTOPOB M NyTel MX yCOBEpIIEHCTBOBAaHUS LieTecoobpasHo paccMmoT-
PeTs ypaBHEHue GajlaHCa 3HEpruu IJIsl CTalMOHAPHBIX YCIIOBHMI, KOTOTOPOE
OfIpenesisieT TEelIoNpOU3BOAUTENRHOCT, KOJJIEKTOpa g, B pacyeTe Ha
enuHuLly MJowany TemIoBOCIPUHUMAIOUIEH NOBEPXHOCTH KaK pasHOCTh
TIOTTIOUIEHHOTO CONHEYHOro U3JNyueHHsl W TeIJIOBBIX [OTeps B OKpYXaw-
iy cpeny: ’

G =F @ = Flty —ty), 6.1
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rne 9 - TIOBEPXHOCTHAS IITIOTHOCTH TOTOKA CyMMapHOM (npsmoit u muddysHon) commeuron
pafuaLiy B IIOCKOCTH KOJIEKTOpa; f/ — Koapdrument addexrusHocTH; 1, — onrnueckuit KIITI,

' MpaKTHYECKH paBHEIH IIPOW3BENeHNUI0 IIPOITy cKaTeNbHOM clocobHocTH IIpO3PAYHOI H3OIISILIMH Ty

Ha IO IOmATeJbiY0 CI0Co6HOCTh o ¢ IIOrMOmAIOmEH TAHENY B COMHeuHOM cIieKTpe; k — obmui
KO3(QHIMEHT TeINONepeNauy oT KOMIIEKTOpa B OKPYXAIIYIO Cpexy; t-m — cpepHsis TeMMepary-
pa TETIOHOCHTENS B KOJlleKTope; £ ) — TeMIeparypa HapyXHoro BO3nyXa.

Kosddunuenr s¢dextussoctn f'xapaKTepnsyeT CT€NeHh HepaBHOMED-
HOCTH TEMIIEPAaTyPHOTO NOJIs B NONEPEYHOM CEUYeHNHM NaHeNy Uiy, 1Py THMH
cIIoBaMH, 3G GeKTHBHOCTE HepeHoCa HOrIomeHHOro COMTHEYHOro u3NyueHus
K TIOTOKY TEHJIOHOCHTENS B TpyGax. OH 3aBHCUT JIaBHbIM 0o0pa3oM OT

KOHCTpYKLy nHaHesu. MaKcumallbHoe ero 3HaueHue, paBHoe 1, mocTura-
€TCs B TOM Clly4yae, Korja TemlonpoBOIHOCTs MaTepuana JHCTOBON YacTu
naHem A — oo , TEpMUYECKOE CONpOTHBIIEHHE KOHTaKTa MEeXIy JICTOM M
Tpy0Oi Ry >0 1t Ko3hduumeHT TerIonepenaun oT CTeHKu TpYyObl K TEMJIOHO-
CHUTEIO k »oo,

Ilpu npoeKTHpOBaHKUK KOJUTEKTOpa WIS oBeceyeHus: ero MaKcuMaJsLHO#R
TEIIONPOBONHOCTH HEOGXOOMMO B COOTBETCTBHM C ypaBHeHueM (3.1)
peau3oBath O BO3MOXHOCTH GONblIME 3HaueHusl f u N, B CBECTH K
MUHUMYMY TeIIOBbIE notepu. B xopomwo crpoextnpoBantom KOJIeKTope
Kosadppuiment f’ cocraBnser 0,92 ... 0,99; makcumannHOe 3HaueHpe
o~ T &g paBHo 1. (OpHaKo B BOMBIIMHCTRE NPaKTHYECKUX CIIyyaeB
ontuueckuit KIIJI 1, npu omuHapHOM OcTeKjeHuu He npeBocxonut 0,8.)
Kosdduiment TEIJIONEpenayr % 3aBUCMT OT CKODOCTM BETpa, uMCIa
TIpO3pauHbIX NOKPBITHI, PaCCTOSTHUII MEXIy HUMH, a TaKxe MeXnay BHYT-
PCHHUM CTEKIIOM M IIaHeNbl, OT YCIOBHMI B BO3[YIIHOM NPOMEXYTKE
KOJIEKTOp2, CTelleHy YepHOTH MOTJIomAuiei NaHeln B IJIMHHOBOJIHOBOH
vacty ciiextpa. Ilpu oTcyTceTBuM Ipo3pauHOR msoNAIMK CKOpOCTs BETpa
SBJISIETCS ONpenensomuM (aKTopom noreps. OnHako Hajuume paxe
OLHOTO NOKPLITUA CYECTBEHHO ocilafiisier BHIIEYKA3aHHY 10 3aBHCUMOCTD.
Baxyymuposanue 3a30pa NpUBOJUT K PE3KOMY COKPAmeHHI0 KOHBEKTHUB-
HBIX NOTEpL, a HaHECEHHE Ha MOBEPXHOCTbL MaHesn HOKPBITHII, MMELIUX
HU3Ky10 CTeNeHs YepHOTH B ANIMHHOBOJIHOBON YaCTH CHeKTpa, CcyliecTBeH-
HO yMeHbInaer noTepu H3JlyyeHueM.

Mosnesnoi XapaKTEepPUCTHKON KOJUIEKTOpa SBNAETCS MaKcHMallnHas
TeMIlepatypa ¢, , 10 KOTOPOit HarpeBaercs Horjlomanas naHess, ecilu oT
KosleKTopa He OTBOIUTE TEMTOTH. JT0 — Cllyyaii, Korja Bee MoriIomeHHoe
CONHeuHoe u3NlyyeHne HepexonuT B TEIUIOBbIe norepu. Ecnu B ypaBHeHun
(3.1) nputisro g, = 0 U £ =00, 70 -

foo =t +(1N_qfk).
0 e (3.2)




CornacHo (3.2) nipu q = 750 B/, t,=200C, AL =08 u k=15 Br/(m2.°C) (Tunuy-
HOe 3HAaueHWe JNisl KOJUIEKTOPAa C ONMHAPHBIM OCTEKJIEHHEM HNaHelbio,
OKpAILEHHO# 0BBIYHOM YePHOI KPacKoii) 3HaUEHHE to COCTABIISIET 100 ©C.

C yuerom (3.2) ypaBHeHue (3.1) MoxHO NepenucaTs B BUIE

ay = fhlteo - ). (3.3)
BaxHo#l XxapaKTepucTHKOM Koynekropa sisnsiercss ero KIII, xortopsiii -
onpenensiercss Kak OTHOMIEHHE TEIUIONPOM3BOIMTENIBHOCTH K Majawllemy
NoTOKy coMHeuHo# paauauiy. CoriacHo (3.1)
N=fo- fi(_t%.t_o_), ) (3.4)
~ 3aBuCUMOCTS /2 OT (ty — to)/ch rpaduuecku npexncrasisier coboit Npst ‘
Mylo JIMHMIO, KOTOPYI0 DAacCMaTpHMBalT KaK TEIUIOBYI0 XapaKTepPUCTHKYS
Konnekropa. Ilpu atoM f'4 , — OTPE30K, oTceKaeMblit 3T0# NPsIMOii Ha OCH]
OpJMHAT, a fk— yrioBoi KoadduuueHT npsiMoil. B cooTBeTCTBUY C ypaBHE
uueM (3.4) KIIJI u3MeHsIeTcst OT MAKCUMAIBHOTO 3HaUeHHs! f 7o TIPH L, =t IO ™
HyJISL TIDH 1y = too . [lapaMeTpsi £’ o ¥ f}, XapaKTEPH3YIOIUE COBEPLIEHCTBO
KOJIEKTOPa, YacTo MCHOJNB3YIOT NIl CPaBHEHMsI KOJUJIEKTOPOB MEXIY
co60it, C 3T0# HeNbio NPUMEHSIIOT TAK)Ke BENMYUHEI fp 1, W fg k, roe f R~
TaK Ha3biBaeMBIif KO3h(ULUMEHT 0TBONa TEIUIOTH M3 KOJJIEKTOpa, KOTOPBIi
CBA3aH C fBBIDAKEHUEM:

qC }-v .
P 1-exp(- —éb—.)], (3.5)
q ,

0

i =

k

e g = ynenbHeit (Ha emuHMITY ANOMANM TENNOBOCMPUHMMAMILEH NOBEPXHOCTH KONNEKTopa)
PACXOJ TENIIOHOCUTEIS Yepe3 KOJIEKTOP; Cp — yQeNsHas TeNNoeMKOCTh TeTUIOHOCHTERS.

Ecm B ypasHenuu (3.1) 3aMeHHMTb CpefiHIoOlo TeMnepaTypy TenJIOHOCHTe-
JIf Ha ero TemrepaTypy Ha BXofl¢ B KOJJIEKTOD, TO f B 3TOM ypaBHEHHH

clienyeT 3aMeHMTb Ha f R:

’ 3.6
a9 =fRn¢q—fRK(tbx— tp). ( )

Mo3nHee Tpu aHalM3e OTEYECTBEHHOrO M MMPOBOIO TEXHUYECKOro
YPOBHs1 COJIHEUHBIX KOJUIEKTOpOB OyayT yKa3aHsI nualla30Hel U3MEHEHHUs
3HayeHu f i o ¥ f4k, uale BCEro HaOmonaeMbIX Ha TIDAaKTHKE.

r'lo g

CriocoGhl NOBHIMEHHS 3hGEKTHBHOCTH. B 3aBUCHMMOCTH OT KOHKDETHOIO
HA3HAUEHMS CHCTEMbI COJIHEYHoro TemiocHabxeHusl TEMJIOHOCHTEN: B
KoJNeKTOpe TpeGyercs HarpeBaTh HO Pa3HUHOM paboueil Temneparypei;
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Npy 3TOM COOTBETCTBEHHO M3MEHSETCS CpedHss TeMIleparypa Noriouiato-
mieit naHeny, B cucremax ropsivero BojgocHabxeHUsl 0OHa COCTaBIISIET OKOJIO
50 OC. YxaszaHHbI# TemNeparypHHIi ypOBEHs IOCTaTOUHO 3¢deKTHBHO
obecneunBaercsl NMPUMEHEHUEM Ha TETJIOBOCNPUHMMAIONEH NOBEPXHOCTH
yepHO#i KpPacKH.

Ins1 ueneit oTOIJIEHUS U KOHIUIMOHUPOBAHUSI BO3NIyXa B MOMEIEHUAX
tpebyercs Goree BhICOKas TeMneparypa naHemu — ot 60 mo 100 OC. Ipdex-
THBHOCTB TJIOCKOr0 KOJIJIEKTOpA C YEPHOI TENNOBOCNPUHUMAal0ileH NoBEPX-
HOCTBI0O TIDH 3TOM CYILECTBEHHO CHMIKaeTcsl, a Npu HeONaronpusATHBIX
BHEHIHUX YCIIOBUAX (HU3KOi TeMIepaType OKPyKaolliero Bo3myxa, Maoi
IUTOTHOCTH TOTOKA CONHEUHOro M3JyyeHus)) TaKoil KONNeKTop Boobme He
Moxer obecnieunts TpefyeMoro remreparypHoro ypoeHsl. Ilpm tremnepary-
pax, npesbimatomux 60 OC, B TennoBsix NoTEPsX KOJIIEKTOPa 3aMeTHYIO
IIOMI0 COCTABJISAET M3TyyeHHUe ¢ ero TeNNIOBOCIPUHUMAIOLIEH TTOBEPXHOCTH.
CyinecTBeHHOE CHIDKEHME 3TOH cocTaBlisliolied TIOTEPs M, CIENOBaTeNbHO,
nosrlieHUe 3QGEeKTUBHOCTH KoJIeKTopa obecneunBaeTcsa NPUMEHEHHEM
Ha €ro TEIIOBOCNPUHUMAWILEH NOBEPXHOCTH NOrjoulaioiliMX HOKpPHITH,
obnamanoumx CeNeKTUBHLIMY ONTHUECKHUMH CBOWCTBAMM — MOTTOMIATE b
HOHM CIIOCOOHOCTBIO OTHOCHTENILHO COJIHEYHOTrO M3NnyyeHuss A, > 09 u
CTENEHBI0 YePHOTHI B 00J1aCTH IJIMH BOJIH COOCTBEHHOr O TEILIOBOro M3Nyye-
Hus £<0,2,

B Hacrosimee BpeMsi pa3paboTaHBl caMble pasHooGpa3Hele THIIBI celleK-
TUBHBIX NOKDHITHH ¥ MeTOHBl UX ITonyueHus. IIpu BIGOpE CeNEeKTUBHOrO
NOKPHITHs HEOOXOIMMO YUUTHIBATH, UTO OHO HOJDKHO HE TOJIBKO 00J1amaTh
HeoOXOOMMBIMK ONTHUECKHUMHM XapaKTEPUCTHKAMH, HO M COXpaHAThL MX B
YCIIOBHUSX 3KCIUTyaTallMy COJTHEYHOrO KOJIJIEKTOPA, T.€. NOKPHITHE HOJUKHO
OBITL cBETO-, TEMIEPaTypo- u BrarocroiikuM. Heobxomumo Takxe, uroBbl
TEXHOJIOrusA NMOoJlyyeHus NMOKDPHITHH obecleurBana XOpouyo BOCIIPOKU3BO-
OUMOCTh UX ONTHYECKMX XapaKTEPUCTHK TIpu MaCCOBOM NPOM3BOICTBE, a
METON HaHeceHMsl NO3BOJISN CO3NaHME TOKPHITHH Ha INOBEPXHOCTSIX
OoMbuioit miowamy M NpOM3BONBHON (GOpMbl. Halluume CeNeKTHBHOrO
HIOKDBITHA He JOMKHO IPUBOOUTS K CYNIECTBEHHOMY YOOPOXKAHMIO KOJJIEK-
TOPA B 1IEJIOM.

BaxHOH XapaKTepucTHKO# celeKTUBHOro TIOKPHITUSL SIBNsIeTCSl OTHOWIE-
Hue & ¢ K £ . Haubonbuwee 3navenue 4/ & > 20 — ypmaercs nonyuuts ¢
TOMOILIBI0 MHOTOC/IORHBIX MHTEPGEPEHUMOHHBIX TOKPHITHH, CO3MaBAEMBIX
NyTeéM HaHeceHMs] TOHKHX OU3JIEKTPMUECKMX M METAIMUeCKuX IJIEHOK B
BbICOKOM BaKyyme Ha NpeIBapuTeNsHO MNONMPOBAHHYI0 MOBEPXHOCTH
Kolnekropa. IIpeMMymiecTBOM MOKPHITHI 3TOrO TWNA SBISETCS BO3MOX-
HOCB TOUHO KOHTPONMPOBaTh TONMMMHY IUIEHKH B NPOLECCE HAHECEHHS C
TOMOwBI0 hoToMETPUUECKOro yCTpONCTBa, BCTPOEHHOTO B BaKyyMHyl0
YCTaHOBKY, u BCIIEICTBHE 3TOTO NOJIy4eHHE XOPOILIO BOCIIPOU3BOIUMEIX OT
oGpasua k 00pa3Ly ONTUYECKHMX CBOMCTB NOKPHITUS B HeNlom. HHTEphepeH-
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LIMOHHEIE OKDBITHSI, OJIHAKO, M3-32 MaJIoi TOJIIMHEI K NOPUCTOCTH UyBCT-
BUTENBHE K BO3IEHCTBMSM OKPYXKAIOLEH CPEIB! U MOryT OBITH MCIOJIL3O-
paHh Haubonee 3¢@eKTUBHO B CONHEYHBIX TPyOYaTHX BaKyyMHpPOBaH-
HBIX KOJITIEKTODAX.

HanpHefiee ycOBEPIIEHCTBOBAaHUE MHTEPHEPEHIMOHHBIX TOKPHITHIA,
cO3maHue INIeHOK, CTOMKMX K KOppO3uu, pa3paboTKa TexHOJIoruy, obecne-
ypBaoIie NoNyueHue GECIIOPUCTHIX TIOKPHITHH, 4 TAKXKE BBEIEHHE OCylla-
IOIUX BEIUECTB B BO3NYWHHII 3a30p IJIOCKOrO0 KOJUJIEKTOpa NO3BOJSOT
HONyYHTE NOKPHITHS, KOTOPHE He M3MEHANM Obl CBOM ONTHYECKHUE XapaKre-
DUCTHKM B yCIIOBUSIX IJIMTENbHOM 3KCIUIyaTalMu. YBENMueHUsl CTabuile-
HOCTH TIOKDHITHA yIOaeTcsl H0GUTBCA TAaKKE B PE3yNLTaTeé MCNOJLIOBAHMSA
TOHKHX YepeiylomMxCcsd CJIoeB, NOpHl KOTODHX DE3KO OTJIHYAKnTCA MO
BeJuMHe, a paclolIOKEHMEM He TepeKpeBalT npyr apyra. OpgHako
clieyeT 3aMeTMTb, UTO MHTEpdEpPEeHUMOHHBIE MHOrOC/IOHHEE TOKDHITHS,
coaflaBaeMble NTyTEM HaNBIIEHUs] B BAKYyMe, AABJISIIOTCS JOPOTOCTOSIMME U
CO31aI0TCs1, KaK NpaBuIIo, Ha NOBEPXHOCTSX HEOOMBIION IO ANH.

OmHUM M3 CaMBIX HNOIXONAMMKX TEXHOJOTMUECKHMX METONOB IOJIyueHus!
CEeJIEKTUBHHIX NMOKPHTUI B IIMPOKUX MaciiTabax ABNAETCS 3J€KTPOXUMHU-
yecKoe OCaxIeHWe MeTajyiop — Ipolecc, MUPOKO INpUMEHAIUMACA B
MPOMBIILIEHHOCTY /I3 CO3NAHWs NEKOPaTHBHBIX, 3aIIUTHHIX M HOPYTHX
NMOKpHTHA. ITHM METONIOM CO3HAIOTCS HM3BECTHHIE TIOKDHITHA “uepHbIi
HUKeNL” ¥ “uepHelit XpoM”, oblanaomue XOpouuMHY ONTHYECKHUMY XapaK-
TepUCTHKaMu. 3a NOCIEIHUE oAbl B PANE CTPAH OCBOEHO NPOMBILIIEHHOE
MPOM3BOICTBO HOTTIOMAIIMX CeJIEKTHBHEIX [IOBEPXHOCTEH 1151 COMTHEYHBIX
KONJIEKTOPOB METOIOM 3NIEKTpOXHUMMuUecKoro ocaxueHus. HauGonee
u3BecTHb paspaborku ¢upM “XaHuysmn”, ”Xapuoy KeMuky”, *I[jonoH”
[1]. B Hauteit crpaHe paspaGoTaHa NPOMEHILIJIEHHAs TEXHOJIOrHS HaHECEHUs
CENEKTHBHOrO TOKPHTHS “YepHHI XpoM” Ha CralipHble ILtacTuHbl [6].
HokpriTusl “yephblift XpoM” u “uepHblif HuKelp” 0671am1anT OOMHAKOBO
BBICOKHMMM ONTMYECKUMM XapaKTepucTuKamu ( £ > 0,9; €<0,15). C TexHo-

JIOTMYECKOl TOUKH 3peHUs1 uepHBIft HUKeN” siBIIAeTcsl foJiee NepcneKTus-
HBIM, TTOCKOJILKY HaHOCHUTCS TIDH CYLIECTBEHHO §oNlee HM3KMX TJIOTHOCTAX
ToKa (omMH-mBa MOpPsIAKa); KPOME TOro, HUKeNeBH e 3JIEKTPONIUTH 06nana-
0T Nyumeil pacceuBaiomieil clocoGHOCTbI0, YEM XPOMOBHE, UTO OcODEHHO
CYIIECTBEHHO TIPY MaCCOBOM IIPOM3BOACTBE IOJHOPA3MEDHBIX moriomia-
IomuX NaHenen.

OgHako o NMocJieqHEro BpeMEHH NpenlouTeHNE 0TOaBajloCh MOKPHITHIO
»yepHbI# XpOM”, TOCKOJILKY UepHHl HUKEJh”, KOTOPHIH 06BIYHO BRHCAKHN
BaeTCsl U3 CEPHOrO0 3JIEKTPOIUTA C N0OaBIEHHEM COJIEH HUHKA, B yCIIOBHAX
3KCILIyaTalMy COJIHEUHOTO KOJUJIEKTOpa PE3KO Nerpagupyer, ero onruyec
KHE X3apaKTEepUCTHKH yXyOLAalTCsd, UTO nenaetr 370 INOKpPRITHUE HEHpﬂFO,H'
HRIM JI7151 IPAKTHYECKOro Uclonp30BaHusl. Ho ecitu nist NosryueHus1 OKphI-
THA PuepHHI# HUKENR” UCNIONIh30BaTh XJIOPUCTHIA 3NIEKTPOJIUT, He comepxa:
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muil COMelt LMKIa, 3TOT HemocTaToK Jmkeumupyercs [5, 8]. O6pasusr ¢
NOKPHITHEM, TNOJYYEHHBIM 3THM CNOCOGOM, YCHEUIHO BHIEPKANTH MCIBITA-
Husl BO BNaXHOH Kamepe Ipu NoBHuIEHHBIX Temneparypax (mo 200 OC),
COXPAHUB CBOM ONTHUECKME XapaKTepucTuku (Tab. 3.1).

3.1. OmTuecKye XapaKTEPUCTHIH NOKPEITHS! "yepHL BHKem,” (1o narmEkM [S, 8])

=
Marepualr NOANOXKM - A s £
Mers 0,94... 0,9 0,1...0,12
JlatyHe 0,94 ... 0,95 0,08...0,1
HepxaBewuias crak 0,93... 0,95 0,12...0,15
HuskonernpoBaHHas CTaJb 0,93...0,95 0,15...0,19
AToMUHRIH 0,93...0,95 0,12...0,14
MeralMsHpoBaHHOe CTEK N0 - 0,9...0,92 0,11...0,13

Hapsny c¢ mnpuMeHEHHEM CEeNeKTHBHBIX TOKpHITHiI 3(deKTHBHOCTH
paboThl KOJUIEKTOPOB MOMHO IOBHRICHTh € IIOMOIIBI0 TAK HAas3RIBaeMBIX
COTOBEIX CTPYKTYD. HocnenHue uaroToBIAKwT U3 CTEKJIA WM TJIAaCTMACCH U
TOMEINAIT B BO3NYIUIHOM 3a30pe Mexay Norfomanmeit NaHeNpo ¥ BHYT-
PEHHUM CTeKJIOM. COTOBbIE CTPYKTYDHI COCTOAT U3 SIUEeK, KOTOpHIE B IJIaHe
uMmeT GopMy Kpyra KBajapara, PsSMOYrolbHUKA UM LIECTHYTONIbHUKA, B
NpOCTEeHlIeM CITy4yae TaKasl CTPYKTypa COCTOMT M3 OTPE3KOB CTEKJITHHBIX
1py0. Ilpu BHICOTE COT L 0K0110 50 MM M OTHOWIEHHM BHICOTH K 3KBHBAJICHT-
HOMY BHyTpeHHEMY nuaMeTpy L/D;=5...10 cotoBbIe CTPYKTYDHI 3bdeKTHB-
HO CHW)XA10T TETUIOBHIE NOTEPU Ny TEM KOHBEK LMK U U3NnyueHust [20].

B paGore [26] npuBegeHs pesyiibTathl MCTIBITAHMET OBYX TMIOCKHX KOJ-
JIEKTOPOB C ONMHADHHIM OCTEKJIEHWEM M HECENEeKTMBHOH mNoriomamolieit
NaHebo, pasNUYalomKXCsl UMb HAJIMYMEM COT B OOHOM M3 KOJIIEKTOPOB.
CoTbl BHINONMHEHH M3 CTEKIISTHHEIX TPYG BHYTpEHHMM ouametrpoM 10 M,
BbICOTOM 70 MM 1 ToMmuHOi crerKy 0,25 ... 0,3 MM, PeaynsTaThl onbITOB Mo
onpeneneHuto MrHoBeHHoro KIIII npu yrne naneHust CONHEUHHIX Jiyueit Ha
TIOCKOCTE KONIEKTOpOB 6 ... 280 omuchBawTCS ClEnyomMMH ypaBHe-
HUsIMU (COOTBETCTBEHHO 151 COTOBOTO M OGBIYHOro KOJIIEKTODOB):

L=0,805~ 4,74 AT/q;

=0%64 - 1,077T/q.

CyuiecTBeHHO® BIMAHME Ha XApAKTEPUCTMKM MIOCKUX KOJIJIEKTOPOB C
COTOBHIMM CTPYKTYPaMu OKasHBAIOT TEIUIONPOBOJHOCTE CTEHOK COT M
TipoNlycKatenbHasi CMOCOGHOCTH COT MO OTHOWIEHMIO K CONHEYHOMy Hallyue-
Huo. O06a 3tu (aKTopa oNpemensioTcsl CNAaBHHIM obpaszoM TONMUMHOM
CTEHOK ¢or.

B riocnegsue rome! 6bi BHNONHEH psix 3KCNEePUMEHTANIBHBIX M pacyer-
HbIX uccllepoBaHMit BIMSIHUSI TONMMHBI CTEHOK, BHICOTHI, COOTHOLIGHHS
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3.2, XapaKrepucriku KoJIJIeKTopoB ¢ cOtoBoii crpyKTypoik (no nameniv [22])

TomusmHa L/D; Bricora Marepuan | m, xr/(42: el (R dndaxcens %} ( Ldh/
CTEHOK COT : L,um cotT /f,_ dflsxen
§, MM
2,1 1,1 Crexno 0,0124 33,1 0,991
*lupexc” 0,0372 42,1 0,915
. 00618 425 0,973
1,2 3,7 50 0,0124 30,7 1,01
0,0372 41,6 1,01
0,0618 417 1,04
1,0 6,2 0,0124 29,9 0,943
0,0372 40,6 0,9
0,0618 40,7 0,843
0,52 : 5,0 Tlomxap- 0,0124 39,5 1,15
. GoHar 0,0372 4.4 1,08
‘ 50 0,0618 53,5 112
0,11 5,0 0,0124 47,4 1,22
. . 0,0372 58,9 1,29
0,0618 61,2 1,31

Mpumevanne.Tornomaromas Nanem ofoux KONNeKTopos (¢ coraMy u 63 HUX) BHINON-
HEHA 13 SAYEPHEHHOTO METHOrO JiMcra TouMHOM 0,3 MM ¢ NpUNAAHHEIME K HEMY MemHEIMH
rpy6xamu muamerpom 12,7/11,1 MM, Paccrostrue Mexnpy 1pyGamm — 105 Mu; ocTexneRue Ko
JleK10pa — OOMHapnoe; 60KOBHE M THbUILHBIE CTOPOHEI TEMJIOMIOIMPOBAHEL  CJIOEM CTEKJIo-
BaThl TONMWMHOR 25 1 50 MM COOTBETCTBeHHO.

pa3MepoB L /D u MaTepuasa 3JIeMeHTOB COTOBOI CTPYKTYphI Ha 3ddeKTus-
HOCTb paboThI KoJINeKTopoB [22, 21, 27, 11]. PesyibTaThi ONBITOB MO onpege-
nenuio cpenHenHesHoro KIIII konnekropo ¢ coramu ( 1 4,) u 6e3 Hux
( 7.4p) [22] noxasanu, uro MpuMeHeHue cOTOBOM CTPYKTYPH maeT 3dgeKT
TIpY TOMIMHE cTeHOK coT 0,5 MM 1 menee, Tlpu 6= 0,11 mm KNI Konnexropa
nosbimaercst Ha 31 %. Uro KacaeTcsl Marepuaia COT, TO KO3(dHIMEHT
TIOrJIOHIEHUS! COJIHEUHOr0 U3NyyeHusl y nojukapGoHara B 6 pas Gonbuie,
a ero TeNJIoNPOBOAHOCTL B 4 pasa MeHbLIE, ueM y cTekJia Mapku “Ilupekc”.
3T0 NpPUBOAMT K TOMY, UTO TOTEPHM 3SHEPTMM BCJIEICTBHE IOrJIOMEHHS
COJIHEYHOro u3JIyuyeHUsl CTeHKaM# COT M3 MoJuKapOoHaTa GygyT Gonbiue,

‘8 TOTEPH TEIUIONPOBOJHOCTRI0 MEHBIE, YEM Yy COTOBOH CTPYKTYpHl U3 ¥

CTeKJa.

Ha puc. 3.3, 3aumcrBoBanHOM u3 paGorst [22], npuBeneH! pesympTaThi *

pacueroB cpepHenHeBHOro KIIJI conHeuHBIX KONIEKTOPOB Pa3luyHOro
THNA. U3 PUCYHKa BHITHO, YTO y. KOJIEKTOPOB C COTOBOI cTpyKrypoit KIII
MEHBHIE, YEM Y BaKyyYMHUPOBAHHOIrO KOJIJIEKTOPa ¢ CeJIEKTUBHOM IOrJIomia-
J0LIE# MOBEPXHOCTHI0, HO GOMbiIIe, YeM y KOIEKTOPOB BCEX NPYTHX THIOB.

Aptope! paBorsi [7] NpennoxmiIM 3aNONHATE NMPOCTPAHCTBO MEXAY
TOTJIOW[AIOLIEH MOBEPXHOCTHI0 M MPO3PAUHEIM MOKDHTHEM HHEPTHBIM ra3oM
€ HENIbI0 CHIKEHMS] KOHBEKTUBHBIX TIOTEPh TEIUIA B OKPYXAKWIIyw cpedy.
Pacuersl nokasanu, uro HauGonsmee npupamenue KIII umeer mecro npH
3anoJIHEHUH KONJIeKTOpa KceHoHoM. OfIHaKO niisi MPaKTUYECKOro MCHofib
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Puc. 3.3. Cparenne KILI comeunsix Konnexropos pasmae-
HOT'O THITA
@ — CeNeKTHBHASA NOrIowamast ToBepXxHocts ( A ¢ = 0,96,
€ = 0,16) u pakyym; B — coroBas crpyxrypa u3 crexna
(& =0,1mm, L/D; =5, L = 50 mm); ¢ — coroBast crpyxrypa
w3 nomuxapbonara ( & = 0,1 mm, L/Dj = 5, L = 50 mm); d —
ceneKTHBHAs NOr oA ast ROBEPXHOCTh; € — BaKyyMm; f —
nIOCKUi KOJIEKTop

30BaHMsl CNIENyeT DEKOMEHNOBAaTh 4proH, NOCKOABKY €ro CroMMOCTh
3HAUMTENIBHO HMXKE CTOMMOCTHM MAPYTMX HMHEPTHbIX ra3oB. Ilpu cpenHeii
paGoueit reMIleparype nornomaome# naHeny 60 °C u OIMHAPHOM OCTEKJIe-
HYY 3allOJTHEHHE KOJUIEKTOpa aproHoM No3polsieT noskicute KIIO Ha
4 ... 8 %, uTO maeT BO3MOKHOCTE YMEHBUIMTE HeoOXOomuMylo IJIOmans
KomnneKropa B cpenHeM Ha 12 %. Ilpu crommocTu Kolnexktopa 50 py6/m?
3KOHOMMSI YOENBHBIX 3aTPAT COCTABUT OKOJIO 6 py6/M2. OnHako B cBsI3M ¢
TPYHHOCTSIMM IJIMTENBHOr0 COXPaHEHHSA MHEPTHOTO ra3a B o6beMe KoJlleK-
TOpa 3TOT CNOCOG He HauleJ NPaKTHYECKOro IPUMEHEHU S,

AHalM3 OTEYECTBEHHOro M MHDOBOTO TEXHHUECKOro YPOBHSL IUIOCKHX
COJIHEUHBIX KOJUIEKTOPOB. CHCTEMBI M YCTaHOBKM COJIHEYHOrO TEIJIoCcHAG-
KEHWs1, TNaBHBIM 00pa3oM ropsiuero BONOCHaGKeHHS, Haxomatr B CCCP
onpeneneHHoe npuMeHeHue. C 1984 r. ocBoeHo cepuitHoe NMpou3BOmCTBO
TUIOCKHX COJIHEUYHBIX KOJIEKTOPOB Ha BparckoM 3aBome orommTensHOro
obopynosanust (B300). IToMUMO 3TOroO CONHEUHbIE KOJIIEKTOPE! NTPOU3BO-
IOUT HIIO"Cneurem«mTennomomam"l‘pysrnasmomaxccneucmoa U B HEGOb-
KX KOJMUECTBAX ~ HEKOTOPHE NPyrue NPennpusiTUS M OpraHU3aLuu.
Beero x Havany 1988 r. B CTpaHe OBIIO M3TOTOBNIEHO OKO0JI0 80 THIC. M2
COJIHEUHHIX KOJIIEKTOPOB.

Ha Hexoropeix npemnpusitusix ¢ 1987 r. OCYILECTBJISIETCST IPOU3BONCTEO
COJIHEYHEIX BOOHArpeBaTeeit niisi Npomaxy HacelleHHIo yepes PO3HUUHYIO
TOProByio ceTs B KayecTBe TOBapOB HAPOIHOTO norpebnenusi, B 1988 r. Ha
Bakunckom 3aBojIe 10 00paboTKe LBETHRIX METANJIOB M CIUIABOB MuHiBeT-
MeTa CSZCP Hauar BRIMyCK COJIHEYHbIX KOJUIEKTOPOB Ha OCHOBE NMPOEKTHO-
CBapHLIX NaHenell ¥3 aJIOMUHKMEBHIX CITABOB,

Taxum oBpasom, CywecTByeT TEHOEHIMS yBEJIMYEHUSI IPOUIBOICTBA
COTHeuHEIX KonnekTopoB B CCCP M COOTBETCTBEHHO Oyner BospacraTe
00BeM ucnonb3opanus COJTHEYHOH 3HEPTHM nJisi nesieit TenocHaGxe Husl,

3a py6exom sameTHoe NPaKTUYECKOE NPUMEHEHNE TONYyYu/Iy WHIUBH-
AyanbHbie (nst omHol ceMbn) YCTaHOBKY 1JISi HaTPeBa BONK Ha GRITOBHIE
Hyx bl HauGonpmmit BKJIaj COJIHEYHOMH SHEPriHU B TOIIMBHO-3HEPreTHYEC:

KuH Bananc nocruruyT B crpaHax Cpenusemuomopest. Ha Kunpe, nanpumep,
6225
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eme B 1983 r. 90 % uHOMBHIYalbHBIX [OMOB K 15 % KBapTHp B MHOTOKBap-§
TUpHBIX noMmax ObulM 00OPYyHOBaHb CHCTEMAaMM COJIHEYHOTO TOpPSIYEro
BonocHaOxeHusl. IIpu 3TOM ¢ IIOMOIIBIO COJIHEYHOM 3HEPrUM yIOBIETBOPS-
nock 3,5 % ofGbeMa sHepreTHYECKUX noTpeGHOCTEH CTpaHb.

B Hspaune B 1978 r. B 3KCIUTyaTauuu Haxomusuchk OKOJIO 300 THIC.
COJNHEYHHIX YCTaHOBOK MHIMBUIYalIbHOrO Ha3HaueHwusi, KOTODHE obecne-
ypsamu 1,5 % norpeGHOCTH CTPaHbl B JHEPTHU. [lo paHHBIM, ONyDJIMKOBaH-
HeM B 1986 r., uncno TaKkux ycraHoBoK B Hapaurie nocTuriio 700 TBIC. M ¢ HX
HoMOmpb0 TOpsiueil Bonoi obecrneynBaercs 65 % Hacenenusa. Ilpenrnonara-
ercsi, uro B 90-x romax BKJIax CONTHEYHOH SHEPTHM B TOIJIMBHO-3HEPreTH-
yeckuit GanaHc Hapaunst nocturHet 5 %.

O6beM NMPOM3BONCTBA CONMHEUHHX KOJIIEKTOPOB B MMPE IUIA yCTaHOBOK
ropsiuero BonocHaGxerusi B 1983 r. npeseicKn 3 mna M4 a B 1984 1.
4 muH M2, B Tom umcne 40 % B CIIA 1 25 % B SInoHuu. B HacTosimee Bpem
CHIA u SIMOHMS CymEecTBEHHO ONEpenuIy Npyrue CTpaHsl [0 yCTaHOBJIEH-
HOJi TUIOmAny COJTHEeYHBIX KOJJIEKTOPOB — COOTBETCTBEHHO 10 u 8 miH M2,
Tanee cnenyiot Hapanns — 1,75 M Mm% u ABcrpanus ~ 1,2 MIH M2

B psime crpaH 3anapHo# Esponbl ycraHOBIEHHas nilomank COMHEUHBIX
KOJIJIEKTODOB NOCTUraeT TakKixxe GOJIbLIMX untp. Tak, B HciaHuy Ha KOHeL
1986 . oHa cocraBnsiia 220 Thic. M%, a ABcTpanuu Ha Koen 1985 r. —
180 Tric. M2, B DPI" — 200 THIC. M2 (10 naHHEIM, ONy6IMKOBaHHEM B 1986 r.).
B I'peuun B 1984 r. coNHEYHBIM TOPAYMM BOIOCHaDXeHUEM TOIB30BAJIMCE
200 hic. cemeii. IIpy 3TOM 3a cueT CONHEYHOH 3HEpruM obecreyusanoch
okono 0,25 % 3HepreTHyecKux NOTpeGHOCTEH CTpaHbL Bo ®panuuu 3a
nepuox ¢ 1978 no 1981 r. Gr110 yCTaHOBIIEHO OKOJIO 180 Thic. M CONHEUHBIX
KolleKTopoB. OOBeEM HMX Dealu3allud B 1983 r. cocrasmn 60 Thic. M?,

B 1984 r. — 66 THIC. Mz, 5 1985 r. — 100 Thic. M%. B lBenuu 1o maHHHIM,
ony6nukoBaHHsM B 1987 r., TONBKO 3a ToOCNenHUe 3 ropa ycraHOBJIEHBI
" coNHeuHBIe KOJUIEKTOpH! obmei miomansio 150 Thic. M.

Cpenu CcOUMaluCTMYECKUX CTpaH HauGONbIIME TPAKTHUECKue YCleXH
pocturHyTh B PymbiHuu. CymMmapHas yCTaHOBIIEHHAs mlowank conHequ;c
KOJUIEKTOPOB B HacTosiee BPeMsl COCTAaBIISIET TaM HE MEHee 0,5 maH M
[naBHEIM 06pa3soM, 3TO CHCTEMBI COJIHEYHOrQ TOPAYEro BOIOCHabXeHUA
KaK MHIMBURYaJbHBIX, TAK U KOJIJIEKTUBHEBIX noTpefurenei.

CornacHO IIporHo3aM MacwrTabel MCNOJIB30BaHMUsA COJIHEYHOW 3HEpruy
nis tennocHabxkeHust OynyT B NepcneKTHBE CymecTBEHHO BO3pacTarb.
Tax, B UTanum HanuoHaNbHOA 3HEPreTHYECKOH nporpaMMoi IpenycMoT-
peHo B 1990 r. cospaHue mpuMepHO 1 MIJIH COJIHEYHBIX YCTaHOBOK onst
HarpeBa BoIbl Ha GerToBbie Hyxpbl. B ®PT k 2000 r. nnaHupyercs ycraHo-
BUTh KOJIEKTOPH obmeit mnomansio 30 MIH M? ¥ sKOHOMMTH OT 1,5 1O
3,0 MITH T. yCII. TOMJL

B HuneprnaHpax yCTaHOBJIEHHasi IUIOL[anb COJIHEUHBIX KOJJIEKTODOB K
1987 r. ¥ BO3MOXHOCTM PhIHKA XaPaKTEPU3YIOTCA cOOTBETCTBEHHO Clenylo
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My 1dpamu: 58 Teic. M? 1 2,8 MiTH M2, OcoGeHHO BellKa eMKOCTb PhIHKa
B KMIIOM cEKTOpe Xo3siiicTBa — 1,9 MiH M? M NSt Hyxn NNaBaTelbHBIX
Gacceitnos — 0,5 MiH M2, [leNp HalMOHANLHOM NPOrPaMMbI HCCIIENOBAHM B
oblacTy MCIONIB30BAaHUST CONHEYHOM >HEPrMM — JOCTMYR EXEromgHOM
skoHoMuu K 2000 r, — npumepHo 1 % pacxomyeMoro TonuBa.

YcroilunBoe HapacTaHUe CIpoca Ha CHCTEMBI COJTHEYHOro TEIocHabxe-
uusi cruMyupyeT passurue HUOKP, Kotopoe BemeT B KOHEYHOM cueTe K
COBEPLIEHCTBOBAHUIO FEJIHOTEXHUYECKOTO 060pyNOBaHMA.

IInsi obecrieyeHUsi BHICOKOTO TEXHHMUECKOr0 YPOBHSI OTEYECTBEHHBIX
COJIHEYHHIX KOJJIEKTOPOB HEOBXOMMMO H3y4aThk 3apyOexHeI ONBIT IpoeK-
THPOBAHUS YKAa3aHHOM NPONyKIIMHU.

B paGorte [9] BrinoNHEH aHaNMM3 MOKa3aTesled CONHEYHHIX KOJIEKTOPOB
180 momudukauuit, BrnyckaeMbx Gonee ueM 80 .cbmpmamm CIIA, u 88
MonubuKauuit, BelilycKaeMslx 49 ¢upmamm crpaH 3anaguoit Espons —
®pauuun, OPI, Aectpuy, I'pennn, BenukoGpuraHuu. IT0T aHalu3 IpoBO-
ouicsi NO clenyoiiuM IpH3HAKaM M XapaKTepucTHKam: rabapuTHOH
nnomwany, yneibHoi (oTHeceHHo#t K 1 M? raGapuTHo# Nilomanu) Macce

‘KoJlJIeKTopa 6e3 TEeNNoHOCUTENsl, ynelbHOMy ODBEMy TENJoHOCUTENs B

KaHalax Noriomanien aHenm, Haluyuio (MK OTCYy TCTBMIO) CENIEKTHBHOrO
TIOT JIOWAIOILETO MOKPBITHSE, MaTepHanaM Nornomanoilei naHemy, NpuMeHe-
HUI0 IPO3PAYHON M TEIUIOBOM M30JISIIMM, [IPOU3BENeHuUI0 onfTuyecKoro KITIT
Ha KO3¢uuMeHT 0TBONA TEIUIOTH], pou3BeneHuio obmero Kosdguumenta
TETIOBBIX MOTEPh Ha KO3hQUIMEHT 0TBOgA TEILUIOTH, KOHCTPYKIMHM IIOTJIo-
LA0IEN TaHeTH, CPOKY clly Okl U T.1.

B nopasnsioweM GonbmnHcTBE MOTHbUK AL KOJIJIEKTOPOB, BHIIYCKAa-
empix B CHIA, nornmowaromast NaHENb BHIIOJHEHA B BUIE JUCTOTPYGHOM
KOHCTpYK1uH, TOT1a KaK B 3anagHoi EBpoIe npeMMyuecTBEHHO BhIITyCKa-
I0TCS1 KOJUTIEKTOPR! CO ITAMIIOCBAaPHBIMU (M3 CTalM) U MPOKATHO-CBAPHEIMH
(13 amoMuHMeBLIX CTLTaBOB) norJowaKnmuMu natensmu (Gonee 60 %).

Insi wmsroroBneHus Norjowaniel NaHen NPUMEHSIT pa3iuyHbIe

" KOPPO3HOHHO-CTOMKHE Marepuansl ¥ ux KomOuHauuu (7a6s. 3.3). KoMGu-
 HUpOBaHNE MaTepualoB OCYLIECTBIISIOT B KOHCTPYKUMSX JUCTOTPYGHOro

THIa, NpyyeM U3 MENM WK HEPIKAaBEIOLIeH CTaly BHINONHSIOT KaHaTb s
TEIJIOHOCUTENS, a U3 ATIIOMMHUEBEIX CIIABOB — JINCTOBYI0 4acTh KOHCTPYK-

au.

Kbacbcbuuuem abpdexkTuBHOCTH KomneKropa F " nexur B JmanasoHe
0,93 ... 0,99, 4TO rOBOPUT O BHICOKMX TEMIOTEXHUYECKMX CBOACTBAX NOLJIO-
manmux naHene# Kak aMepuKaHCKHUX, TaK Y 3alafHo- eBPONEHCKUX GupMm.
IlpuMmenenne BrICOKOKayecTBEHHBIX MaTepuasioB U palMOHANILHOE X
MCToNb3oBaHue ofecneuuBaiT HU3KYIO YHENBHY MAaccy CONHEYHBIX

) KOHJ’IEKTODOB, IpryeM y aMepUKaHCKHMX KOJIJIEKTOPOB 3TOT IMoKa3aTells B

CPEOHEM Jtyyile, yeM y €BPOTIEHCKHX.
B Gonee uem 65 % cnyuaen cpenHsis MOBEPXHOCTHAS TIOTHOCTS KOJIIEK-
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3.3. 06 pent npinveneHust pasiAYHKIX MATEDPHANOB JUIS MOTOBTICHNT TIOCHONIA-
wmedi NaHe KOIeKTopa

Marepuast CIlIA*, % 3anapnHas
Espona®™* %
Mens mn1 17
{Inactuk 5,9 3,5
Hepxaperowas cranms 2,2 23
AmomuHui 1 0,7 30
Menp + amoMuHuMiA 19,3 - 16
HepixaBeromast cralis + aNoMUHUH 0,8 . 3,5

KoHCTpyKumMoHHAs CTaNb ¢ aHTHKOP- -
PO3HOHHBIM MOKPHITHEM

* Tlo 135 MommduKamiam.
** o 56 MomMbUKaLMAM.

topos CIIA cocraensier 15... 25 Kr/M%, Torma KaK B eBpOMNEicKOif paKTHKe
yame BCTPEyalTcs HECKoNbKo GOnpmme sHaueHwss — 20 ... 30 Kr/m?
(B 60 % cnyuaes), yTo cBs3aHO ¢ §OJiee WMPOKHM NPUMEHEHHEM CTallu.
MaKcumanpHas NoBepXHOCTHAS NIIOTHOCTh KoseKropos CIIA cocrasinser
35, a eBponeiickux — 50 kr/M* (Menee 5 % cryyaes).

Marasi oBepXHOCTHasl TUIOTHOCTh NO3BOJNsler §e3 yXymiieHWsl TpaHc-
ITOPTHHIX ¥ MOHTAXHEIX XapPaKTEPUCTHMK BHIIYCKaTh COJIHEYHRIE KOJUIEK-
TOpH mOCTaTOuHO Gonpuiod Momamy (yTo crocoGeTByeT, B CBOIO OUEpPEnD,
YMEHbLICHUI0 NOBEPXHOCTHOW MIIOTHOCTH, TaK KaK yMeHbllaeTcs BKIaf
GokoBoro orpaxmeHusi B obmyw Maccy Koinekropa). bomee 70 %
Monutukauuit Konnekropos CIIA umeror rabapurHyio nomane B npene-
max 1,5 ... 3 M? u noutu 75 % 3anamHO-eBPONEHCKMX MOmubUKaumi —
1...2,5 M2, B CIIA MonubMKalun Nniomaneio MeHee 1 m? He BBINTyCKAKOTCA
BooBuE, a B 3ananHoi Espore ux yucio He npesbiuaet 10 %.

Kak y aMepuUKaHCKMX, TaK M y eBpoleiicKux KOJIIEKTOpOB obumit
obfbeM KaHalloB muisl TETUIOHOCUTENsI HEBEJMK, uTo obecrneyuBaer Malylo
TENNOBYI0 MHEPUMI0 KOMIEKTOpa M MUHMMAIBHbIE TIOTEPM TETJIOTH B
HOyHOe BpeMs. B aMepuKaHcKoit nipakTuKe npumepHo B 80 % cliyyaes 3T0T
riapaMeTp Jexur B npenenax 0,8 ... 1,8 /M2, B eBPONEACKOit XK€ NPaKTHKE B
85 % cnyuaes — B Golee WHMPOKOM auana3soHe, 0,3 ... 2,3 /M2, 310 06 BACHS-
ercsl GONBIIMM pa3HOODOpasMeM KOHCTPYKUMiA TOrJIOmMalomKX MaHenei B
3alagHo-eBPONeEHcKUX cTpaHaX, NMPUUEM MEHbUIME 3HAuYeHWs COOTBETCT-
BYIOT [IPOKATHO-cBapHBIM aJlOMMHHUEBHIM MaHeNsiM, a Golpline — wramrio-

“EBapHBIM CTaNILHBIM MaHEeJsIM.

CelleKTUBHBIE TOrJIOWAIINME NOKPHITHS B aMePUKaHCKOR TpoayKLUuU
NpUMEHSITCA 3HauuTeNbHO vame (B 60 % clyuaeB), yeM B eBPOMECKOA
(npumepto B 30 %).

B kayecrse npospauHoit usonsuuu u 8 ClIA, n B Espone HcHonn3yIoT B
OCHOBHOM CHEIMaNlbHBIE CTEKJIa, MMEIH[ME BRICOKYI0 INpONycKaTelnpHYH
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cnocoGHOCTh  OTHOCHTENBHO  COJIHEYHOTO W3JyYeHHsl M TOBHILIEHHYI0
NpOYHOCTh, UTO TO3BOJIAET NPUMEHSTH GoJiee TOHKHME M, ClieNoBaTelNlbHO,
gonee JNerkue creKia. B psne cnyuaes npospaunyio Msonsiumio M3roTom-
AT M3 ClenyalbHBIX TJIACTUKOB WM NPOCBETIIEHHBIX paIlMallHOHHO-
cToitkux NnieHoK. OGeluHOE OKOHHOE CTeKJIo UCTIOTIE3YIOT JIMIIL B €NMHUY-
HBIX CIyyasiX.

TerioByio U30JSLKI0 BEITONHAKNT NPEUMYLIECTBEHHO U3 NEHONOIMH30-
umuaHypara — B 41 % MonubuKaimii Konnexropos CIA u Sonee yem B 50 %
MonubHKanuit KOJIEKTOPOB eBPONEHcKUX dupM. Ilupoko HCNONB3YETCS U
CTEKJIOBaTa B TMIPOU3OJIALMOHHOM 0600uKe ~— oKono 30 % ciiyyaeB Kak B
CIIIA, Tak u B EBpore,

Kopryca konnexropa u B ClIA, u B EBporie yaume BCero uaroTapisiior U3
amoMuHUsT — 79 ¥ 55 % cOOTBETCTBEHHO, NOBOJNLHO YACTO U3 HepKaBe-
me# MM NMPOCTOA CTall ¢ aHTUKOPPOSMOHHBIM TIOKpHTHEM — 11 M 26 %
COOTBETCTBEHHO, PeXe IPUMEHST MIIacTHKHY.

IlpuMeHeHne BEICOKOKAyeCTBEHHRIX MaTEPHAioB 0GECIIeuMBAET BO BCeX
paccMaTpMBaEMBIX CIlyyasX JOCTaTOYHO BHICOKME TENJIOTeXHMyECKHe
xapakTepuctuky. Tak, npousBeneHue KoabduuueHTa oTBOHmA TEIUIOTH Ha
onrnyeckuit KIIT nouru y 90 % Momudukaumit konnexropos ClIA uy 75 %
MoIMdMKauMii 3anafgHo-eBPONeEHCKMX GMPM HaXomuTcs B Npemenax
0,66 ... 0,81. Yro KacaeTcst npou3sBeneHus: KoabduLUMEHTa OTBONA TEIUIOTH
Ha oOmuit KoadpduumeHnr rennonepemauM, To nnisl Koiilektopos CIIA

_ XapaKTepeH nuanasoH 4,3 ... 5,3 Br/(M? - OC), a nns samanHo-eBponeiicKux

KOJTEeKTopoB ~ 6,3 ... 7,3 Br/(M2- 0C). HecoBnaneHune muanasoHos oBycnos-
JICHO pa3liMyMeM B COOTHOWIEHMM yucla MoOMPMKaLuUili CENEKTHBHBIX H
HECEJIEKTUBHEIX KOJIJIEKTOPOB B 3TUX PErMOHAX.

CpoK cy» BBl COHEUHBIX KOJUIEKTOPOB, BHIycKaeMux u B ClIA, u B
EBpone, B mnopapiisiiomeM GoONbLIMHCTBE cllyyaeB JIEKHT B Tpemenax
15... 20 ner. !

Homsomst utor, MOXHO OTMETHTH, UTO B CpeoHeM KauecTBO COJHEeyHBIX
KOJIIEKTOPOB, BhiNlycKaeMbix B CHIA, HECKONBKO BHIIE, yeM y eBponei-
CKEX ¢upM, OOHAKO 3TO OT/IMUME HEBENHKO, TaK uTro YpOBEHbL KayecTsa
Konnekropos B cTpaHax 3anamHoit EBpoms! MOxHO paccMaTpMBarek B
PaBHOI Mepe KaK 3TaJIOHHBII.

Echu cpaBuuTh npuBeneHHble BhINE XapaKTEPHCTHKH 3apyOeKHBIX
MOJiesiel ¢ napaMeTpaMy CONTHEYHHX KOJUIEKTOPOR, BRIIIYCKAaeMbIX B CCCP;
B OCHOBHOM BpaTcKuM 3aB0OI0OM OTOMHTENLHOro 060pY IOBaHHS, TO crenyer
TPM3HATh, YTO OTEYeCTBEHHBIE KOJUIEKTOPH CYLIECTBEHHO yCTynaior
3apyGexHbIM aHaloraM NMpaKTHYECKH 110 BceM MOKa3aTelsiM. IocraTouyHo
CKa3aTh, yTo MX HMOBEPXHOCTHAsl MIOTHOCTh COCTABISAET 63 Kr/M2, oGbem:
KaHalos nns tensoHocutens — 4 n/m%, nnomans — 0,8 M2,

IlpumensieMee Marepuansl — oBEHYHOE OKOHHOE CTEKJIO, wilaKoBara 6e3
TUTIPOM30Msi MY, TIPOCTHIE KOHCTPYKIUMOHHBIE cTallu. OTCYTCTBHE cIeLHalh-
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HOfl aHTHKODPPO3HOHHOI 3alliuThI IITaMIOCBApHOM NaHeNw orpaHUymBaer

CPOK 3KCIUTyaTalyy KOJJIEKTOPa B OMHOKOHTYDHBIX CHCTEMAX HECKOJbKy-
MM rofaMy, WHOTHA WIECTHI0 MECSLaMu B PErnoHax ¢ HeGNarompuATHbiM
XHMHYECKHM cocTaBoM BOAbI. Hclonp3oBaHHME KOJIEKTOPOB C TaKMMu
norjomaniiyMy aHelsIMM B OBYXKOHTYDHBIX CHCTEMaX, MO3BOJseET
yBEJIMUMTh CPOK 3KCIUTyaTanMM J0 MHPOBOTO YDOBH. OpHaKo Npy 3TOM
cyxaercs 06acTh NpHMEHEHN KOIIEKTOPOB.

B JHepreruyeckom uHcTHTyTEe MM. I'\M. KpxrmxaHnoBcKoro Oy NpoBe-
neHH pelkiTalust Komnekropos b300, nenbio KOTOPEIX Ob1I0 oIpenesieHue
obmiero xoadduimenTa Tennonepenaun (rennonoreps) [4]. Honyuentoe B
ombiTax 3HaueHue 8 Br/(m? - OC) mokaabipaer, yTo KOMIIEKe fgk mast aTOTO
KonneKtopa Byner He Huwxke 7,6 Bt/(M2- OC). CoBepmeHCTBY 1 IPONYKIIHIO,
Bparckuii 3aBom ocBauBaeT TEXHOJIOTHIO UBTAHa HaHeceHHs CEJIEKTHB-
HOT'0 TIOTJIONIAMIIEr0 OKPhITHA THMa “yepHblit xpoM”. Henbitanust obpas-
110B CEeNEKTHBHOro KoJjuleKropa, nposegeHHeie JHHMHoM, nmoxasanm, yro,
HECMOTps1 Ha CYIlECTBEHHOE CHmeHue KoabdwurnueHTa TENonepenaun —
10 5,7 Br/(M?- ©C), 3HaueHne f BCe ellie 0CTAeTCS BHICOKHMM IO CPABHEHHIO C
3apyBexHbIMM JaHHBIMH, OCKOJILKY TEIUIOBbIE NOTEPH YEPE3 TEMJIOUIONS-
LIHI0 HEJOMYCTHMO BEJIHKH.

U3 Bcero maJoKeHHOro Clieqyer, yTo MHPOBOH ypOBEHs NPOM3BOJICTBA
COJTHEYHBIX KOJUIEKTOPOB MOXeT ObITh mocTHrHyT B CCCP TONIBKO B pe3ylib-
TaTe€ OCYIIECTBIEHMsA KOMINJEKca MEpONpuATHii M B IIEPBYIO Ouepend

NpuMeHeHus cHenualpHbIX BBHICOKOKAUECTBEHHBIX MarepualoB. IlostoMy
Npy pELIeHMH 3a0aud MOJEPHM3aNMM BRIIYCKAEMBIX M Pa3pabOTKH HOBBIX
KOJUIEKTOPOB CJIeNyeT OCYLECTBIATE MNapajlle]IbHOE OCBOEHHE HOBBIX
MarepualioB ¥ TexHosloruii. Tak, Benytcs coBMectHeie paboTet ¢ ['ocynapct-
BeHHBIM MHCTHTYTOM cTekia (TUC) mo ocBoeHui0 BRIIyCKa ClEnualu3spo-
BAaHHOTO TEJIMOTEeXHHMYECKOTO CTEeKJIa ¢ Hu3KMM CONEpKaHHEM OKHCIIOB
Keneaa, YIPOYHEHHOrO0 METONOM HOHHOro ofmeHa. YKas3aHHBIA METO,
paspaborantbiit T'MCoM, IpemycmMaTpMBaeT IByxyacoBylo o6paboTKy
CTEKNa B paciUlaBe KalueBoil cenutphl Npu Temneparypax 420 ... 490 OC.
Jro noasonsier B 4 ... 4,5 pa3a NoBLICKTL NPOYHOCTh CTEKJIAa Ha M3rHb M
CHM3UTh €ro TOMuuHY ¢ 4 10 2 MM Gea CHmKEHusl HafleXKHOCTH OCTEKJIeHH
KOJIIEKTODA.

lloBEiIEHHE HAmEKHOCTH NOTJIONAIEEH TaHeIn MOKHO OCYILECTBHTE,
HallpuMep, NIpuMEHss HEPKABEIOLLYI0 CTallk, B 4yaCTHOCTH 3KOHOMHO JIerw-
posanHyn. OcBoeHne BbIlycKa JucToB M3 Hee tonmmuHoi 0,5 ... 0,8 MM
NpencTaBlIsIET BAXHYIO 3a11a4y. ’

Pasymeercsl, IpUMEHEHME HEPKABEIOMER CTaly — He emMHCTBEHHBIA
NyTs TIOBBILIEHMST [OJITOBEYHOCTH KOJUIEKTOpa. 3a pybesoM HaKoIIeH
OIKIT NIpMMEHEHHMS JIACTMACC B KayeCTBE NPO3pauHoil M30JIANMY, a TaKKe
I71s M3roTOBNIeHusl Norjomanmux NaHeneid y Kopnyca. K mocronHcTBaM
MJIaCTMAcCOBRIX  MAaTEPHAlOB  OTHOCSITCSI  BRICOKAsl  KOPPO3HOHHAs
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CTOMKOCTB, MaJlasl MacCa, TEXHOJIOTHYHOCT.

OpHaKo MJIaCTMacCH WMET M MHOrO HENOCTaTKOB, KakK, Halpumep,
HMaKasl TEMJIONPOBOHOCTh, HH3Kasl CTOMKOCTE K B3anMONEACTBHIO YIIbTPa-
(1OJIETOBOrO H3Iy UEHHS; HU3KAs! TEPMOCTORKOCTS.

TImacTMAaccOBHIE KOJITIEKTOPE! NPHMEHSINTCS B OCHOBHOM NIl Harpeba
pOJIbI B TNaBaTeNibHbIX Baccefiiax, HO MCHONB3YIOTCH TAKKE M B CHCTEMAX
ropsiyero BONOCHAOKEHHSI ¥ OTOIUIEHMs, B KOMOMHAuMM C TEIUIOBHIMH
HacocaMu M 1151 oDecnieyeHnsl TEXHONIOrMYecKuX NoTpeGHOCTeH B TENIOBOM
3HEpruy NPOMBIITICHHBIX NOTpebHTENeH,

B kauectBe Mmarepualna NOrNOMAKIEH NaHely NMPHMEHSIOT NONHCY b
¢oH, NONMNPONMIEH, NONMONEhHH, ITHIICHNPONMJIEHOBBIA MOHOMEP.
IIpospaubyio M30NISANKI0 BRIIONHAIT U3 NONuKap6oHata, cTtabunusupopal:
HOTO OTHOCHTENILHO yNbTpadmoneToBbIx Nyyei. llonukap6orar u nonunpo-
NuJieH MCMOTIB3YIT TaKkKe sl M3roToBJIEHMs KOpNyca KOJUIEKTOpa.
YnyuuieHne TENIOBOH H30JISMH MOXKET ObiTh JOCTHTHYTO MEPEXOomoM Ha
NEHONONMM30IAMAHY PaThi, IPHYEM TIEPCNIEKTHBHBIMM SABJISIOTCA BapHaHT
MX 3aJIMBKH B KOPIYC ¥ M3TOTOBIIEHKE CNENMATILHEIX HONBIHPOBAHHBIX MIIH
00MHM1I0BaHHBIX TEIUIOM3ONUPYIomuUX IUMT. TaKas NMiuTa, BKIenBaeMasi Ha
repmeTuK? B JIETKY10 METAINIMYECKYI0 PaMy KOJUIEKTOpa, 06pasyer Jierkuii
M KECTKuH KopIyc.

Onbir  pasmuuHblx  opramsaumit (3HUH, WBTAH, Kunen3HHMHOII,
KnesHUUCT u gnp.) mo paspaGoTKE M M3rOTOBIEHMIO 3¢deKTUBHBIX U A
TOTICOBEUHBIX KOJUIEKTOPOB NOKAa3blBaeT, yTo CO3maHue KOJeKtopa, He

YCTYTIAl0IET0 MMPOBOMY YDPOBHIO, MOKET ObITh peallbHO OCYILECTBIIEHO B
TeyeHue 2 ... 3 ner.

- 3.2. TPYBYATHIH BAKYYMHPOBAHHLI KOJUIEKTOP

B nocnepnue romst B CCCP u 3a py06exoM sHauuTeNbHBIE YeuIus Gbilln
HanpaBleHK Ha CO3NaHHE TaKuX KOJUIEKTOPOB, KoTopele Bri oOnamaim
ChaBHuTENRHO BRIcOKMM KIIT (0,3 ... 0,5) npn NOBRIIIEHHEIX TEMIIEPATypax
(100...150 oC » Bonee). 1151 pemenns 310it samaun HCIIOTIb3YIOT pas3fipyHbie
CTOCOBHI CHIKEHMS TETUIOBBIX TIOTEPD KOJUJIEKTOPa B OKPYKAIONIYI0 CPENY M
HOBHINIEHMS] MIOTHOCTH NOTOKA COJIHEYHOTro H3TlyyeHusl Ha NMOBEPXHOCTH
TEMIONPHEMHMKA. .

9ddeKTuBHOE yMEHBIIEHNE TEMTOBBIX noTepr MOMeT ObITh JOCTHTHYTO
TIDH COBMECTHOM NPHMEHEHHH CeNIEKTHBHOTO TIOTTIOMAIONero MOKPHITHS Ha
NOBEPXHOCTH NMPHEMHHMKA U TJTyGOKOro BaKyyma B 3aMKHYTOM IIPOCTDaH-
CTBE, comepmxaiieM 3TOT npueMHuK rtemna. OueBuaHO, uTo 000JI0YKa
OrpaHuymBammasi NPHEMHMK TeNNa, HOMKHA OBITh BO3MOMNHO 60nee’
1pO3pauHoil Mo OTHOWEHHUI K ComnHeyHoMy uanyyenuwo. Ilpu Bakyymupo-
Baluy BHYTPEHHEro NPOCTPaHCTBA 0GOJIOYKH no pasnenns P < 107! MMa
HIEPEHOC Tenna KOHBEKIMeH CTaHOBHTCS NPeHeOPEXHMMO MallbiM M MOJXKET
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He yumthiBatses [13, 2). Mockoneky cosmaHue u coxpaHeHHe Tpebyemoro
YPOBHS BaKyyMa B KOJUIEKTOpax INIOCKOro TMIA TEXHUYECKHU 3aTPYIHEHO,
TO B BaKyyMMpDOBaHHBIX KOJJIEKTOpax B KayecrBe 00OJIOyKM OOBIUHO
[OpUMEHSIIOT LMIMHIpUYecKue TpyOKM M3 cTeKNa. Takue KOJUIEKTOpH
Ha3nBaloTcsl TpyOuaTeiMu (McHone3yeMasi B manibHedumeM abOpeBuaTypa
CTBK o3HauaeT: coNHeuHHlit TpyGuaThiit BaKyyMHPOBaHHBIH KOJIEKTOP).
PacyeTH y 3KCcIiepMMEHTH [TOKa3HBaloT, 4TO PABHOBECHAs TEMIEpaTypa
CTBK c ceneKTuBHEIM noriiomatowuM nokputueM ( « (= 0,9, &€ =10,1) npu
ypoBHe BakyyMa P«0,07 Ila 6e3 KoHiI€HTpaMy COJIHEYHOr0 U3NyyeHUs Ha
TennonpueMHo#t nosepxHoctH ( ¢= 900 Br/m?)Mmoxer mocturate 200 ©C
[2, 12]. B cnyuyae npuMeHeHus NapaboNouMSIMHIPUYECKOro KOHIEHTpaTopa
[2] parHOBecHas Temmieparypa nmosbimanack no 440 OC, a satem napana mo

260 OC, yro aBTOpHl 3TOM paGOTH OOBSCHSIOT YXyIUIEHMEM BaKyyma u-

ONTHYECKUX CBONCTB CENIEKTUBHOrO NoKphTus Mpu 380 ... 400 OC.

PaspaGorko#i u naroroBnenuem CTBK 3a pyfexoM saHMMaloTcsl TaKue
uaBecTHHEe Gupmel, Kak “JDxeHepan Jnekrpuk”, ”Oysnc WnnmmuHoMC” u
»Kopuunr Koprexk” CHIA; ”Canpo”, "Hunnon Anexrpuk I'macc” u “Hurro
Koku” dnonust; ”dununc” OPI; ”@unko” Uramus; “TepmoMaKkc” HUpnan-
mus u np. Bonswoit 06veM uccnenosanuit B o6nacty CTBK BrnonHsercs
takxe B CunHelickoM yHuBepcureTe (ApcTpanus).

Cywecreyiomue KoHctpyknuu CTBK cnenyer pasnenuTs Ha 2 rpynnH B
3aBMCHMOCTH OT TOrO, M3 KaKoro Marepuala CuejlaH TEIUIONPHEMHHMK —
MeTallla UK CTeKJa. B cliyyae mMerainuyeckoro TEITONPHEMHNKA XapaK-
TEpHO¥ OCOOEHHOCTHI0 KOHCTPYKuMM ABNAETCA Halyyue BaKyyMHO-IUIOT-
HOro crasl MeTaia co CTeKNoM. IIpy u3roToBneHuy TEIUIONPMEMHHUKA U3
CTeKJla HeoOXO0muMOCTh B Cllae ”MeTalj-cTeKno” ornamaet. B atom cryuae
ONTHMAJILHOR C TEXHOJIOFMYECKOA TOUKM 3PEHMST KOHCTPYKuuEHR sIBIAETCS
CTEKJIsIHHAs1 KonGa Tuna cocyna JIpoapa (Ta6s. 3.4). Ipu 3TOM ceNleKTUBHOE
Torioulanniee NIOKPEHTHE HAHOCAT Ha HApYXKHYI0 [IOBEPXHOCTE BHY TpEHHEH
TpyOKH, a IIpOCTPAHCTBO MeX Iy TpyOKamu KoJIOH BaKyyMHpYIOT.

CymecTByeT HECKOJIbKO BAPHAHTOB OTBOMA NONE3HOM TEILIOTH U3 KONGH
(puc. 3.4). B xonnexrope ”Oyauc Unnunoiic™ (no3. I. A) Tenora orsomurcs

BHHYXIE€HHBIM IIOTOKOM TEINJIOHOCUTES, KOTOPHIH HAXOIUTCA B Henocpen- -

3.4, XapaxrepHHe pasvepsl BAKYYMMPOBAHHEIX KOJIG THIA cocynia isapa

Gupma, crpana, THTEpaTypHEIH HapyxHbiii nuaMmerp TnuHa nornomatouted
HCTOUHMK ‘ KON6LI/HapYXHEIH Tpy6HL, M
Imamerp Nor nowa-
medt Tpy6er (MM/ M)
»Qysu Unnusoite” (Canpax), CHIA [14] 53/43 1,07
* Ibxerepan Inextpux” (TC100), 50,8/— : 1,26
CHIA [19]
CunHeiicKuii yHUBEpcuTer, . 38/30 . 1,32
Ascrpams [17, 18]
KBAHT, CCCP [20] 40/32 1
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Puc. 3.4, Bapuarm o'morg remiorss or CTBK

I — Dvioap; Tennorocutens B crexne: A — *Oyasne Mnmnoitc®; B, B, I' — paspaGorxu CunHeit-

CKoro yHuBepcutrera; I — Konba; 2 — neperoponka; 3 — mydra; 4 — rHApaBIMuECKUil KONNEKTOP
T — lnioap; TemnoHocHTENh B METaJUIMUECKOM yerpoiictee: A — LMIMHOpuueckoe pebpo

(" Ixenepan Anexrpux); b — rennopas 1py6a B rennonposogHoit nacre (OTH AH Y3CCP);

I — Cnait merann-crekno; A — J-o6pasnast tpy6a ("Kopumir Koprex”, "Hunnon InexTpuk

Enacc”, "lllapn™); b — 1py6a B Tpy6e; B — 1ennonas 1py6a (*@umunc”®, *@unko®, *TepMomarc”,
Huririon dnexrpuk I'nacc®, ”Canmo”); I' — nmpsiMoToK, chiaik ¢ 1Byx ropuios (*Canmo™)
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CTBEHHOM KOHTaKTe€ CO CTeHKO# TpyOKH, Morlomanomen [Hogawomee
COJIHeyHoe u3llyyeHue. Ilpy 3TOM TEPMHUUECKOE CONpOTHBIIEHUE IepeHoca
TEILIOTH OT NOrmomanielt HOBEPXHOCTH K XHUIKOCTH M PAa3HOCTh TeMIepa-
TYp HOCJIeIHNX HEBEJIMKHY, 4T0 MoJIoxUTeNpHO Biuser Ha KIIJI Konnekropa
n . Uem Bolpuie ykasaHHasi pasHOCTh TEMIIEPATYD, TEM NPH MPOYKX pPaBHEIX
| YCIOBMAX BBILE NOTEPH TEMJIOTH OT KOJUIEKTOPA B OKPYXAlOMIyio CPENY u
MeHbLIE /] .

CyuiecTBEHHEIM HENOCTATKOM 3TOW M TONOGHBIX €H KOHCTPYKiuid,

npenyioxeHHbIx CunHeiickuM yHuBepcuteToM [31], sBnsiercst BoaMOXHOCTS
. YTEYKH TETIOHOCUTENIS U3 KOJIJIEKTOPHOrO KOHTYpa Hpy MOBPEXAEHUH MY
paspylieHny XoTs OB OmHOM U3 KoiB. 1o 06CTOATENECTBO 3HAUMTELHO
YCJIOXHAET 3KCITyaranuio, ocOGEHHO NpH MCHONIb30BAHUM BMECTO BOIH
CrenyanbsHeX, Kak [IpaBuJlo, JOPOroCTOSIMX TEIIIOHOCUTEIeH,

B xonnexrope ”[xeHepan INeKkTpux” (no3. II. A) onopoxHeHHe KOHTY-
pa Tpy HOBpPEXJEHMM KONG MCKIIOYEHO, TOCKONEKY TEMJIOHOCHUTEIND
HaxoOuTCA He B KoJNfe, a B cleuualbHOM METalIMYecKOM YCTpOHCTBE,
IlocnenHee npencraBisAET CcOGOM MemHOe IMIIMHADHYECKOe pebpo c
U-06pa3Hof TpyGKo#, 0OHO M3 KOJIEH KOTOPOH NpHMasiHO K pebpy ¢ BHyT-
DEHHEH CTOPOHH! 10 BCeit ero AJIMHE U CJIyXKUT NI OTBOIA TEIUIOHOCHTENS
U3 KONOel. HapymHbiii mumaMeTp pebpa COOTBETCTBYET BHyTpeHHEMY
ImaMeTpy KoJbrl. TpyOKa, Nonsopsiiast TENJIOHOCUTENE B Ily6r KONGH, He
IpuKperUleHa K peGpy ¥ pacliosloxeHa BIoJik ocu KoJbk, Bricokas skcnny-
aTanMoHHasa HanexHocTe CTBK ”IxeHepan JNeKTpUK” JOCTHUraercs 1eHoH
yxymuenusi KIIJI o cpaBHEeHMI0 ¢ KomneKkTopoM ”OysH UinuHoic” u3-3a
KOHTaKTa MEXIy CTEKJISIHHON TpyOKo# M peGpoM, repeHoca TENIoTH I0
pebpy K oTBOgsime# TpyGe, TENIONPOBOJHOCTH CTEHKH OTBOASAmEl TPYOKH.

Pa3HOCTE Temneparyp Noriomaiolieli HOBEPXHOCTH M TEMIOHOCHTENST B
KoJlleKTopax Tuma “IxeHepan dnextpuk” Moxer mocrurate 30 OC [31)
Konnexrtoper Tuna ”I)xeHepan JNeKTpUK” BITTYCKAOTCS TaKxKe SANOHCKOM
dupMoi “Hurro Koku”.

Iingd yMeHpmeHWsI KOHTAKTHOLO TEPMHMYECKOro CcOTNpOTHMBIEHMSA U
nossimeHust KIIII TpyGuaToro BakyyMHpOBaHHOrO KOMJIEKTOPa MOTYT GhITh
MCTIOE30BaHbI TENJIONpoBoasmuMe MiacTs [12]. B atoit pabore npennoxeH-
Hasl KOHCTPYKuus KoJuleKTopa (nos. I B) npeptionaraer oTBOM TETIOTH U3
KONGH! C MOMOLIBIO TENIOBO# TPYGHI, MOMemeHHo# B Konby. llpu srom
3a30p MEXIY CTEKJISIHHOR TpyGKOH M HapyXHOR NMOBEPXHOCTHIO TEMIOBOM
Tpy OBl 3aTI0JIHEH TeTJIONpoBOOALieit HacTOik.

B pa6ore [31] usyueHH BO3MOXHOCTM YIIPOMIEHMS CHADPABIMYECKOrO
TPaKTa KOJUIEKTOPHBIX COOPOK Ha OCHOBE BaKYYMMpPOBAHHBIX CTEKIISTHHBIX
KonG. B NpennoxeHHBIX KOHCTPYKTMBHBIX BapuaHTax (nos. IB, IB, II)
OTKDHITHIE KOHIb! KOJIG NMPUCOEANHEHH ¢ TIOMOLILI0 MY®T K rMOpaBiMyec-
KOMy KOJUIEKTOPY COOpKH, 10 KOTOPOMY NMpoTeKaeT TelNIoHOCUTEN) (Bona).
B BapuaHTax I5 u IB ruznpaBiuueckuit KONIEKTOp NEpPEropoXeH MemHOM
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[17aCTUHOM, IMPUHA KOTOpO# paBHa muaMerpy MydTel. Eciu B Bapuanre IB
[eperopolika He BLIXOIMT 3a npenensl My®TH, TO B Bapualjre Ib nepe-
ropoIKa yaIMHEHa Ha 200 MM B rJly6r KOJGEI, O/IMHA KOTOPOH cOCTaBJIAET
1,32 M. Tlo cpaBHEHHIO C BapuanToM IB (KopoTKue Nneperopojky) B BapHaH-
e I5 B LMDKYJIIMI0 BOBJIEKAETCS XKUIKOCTh, Haxomsiuasics B Kolnﬁe Ha
onpmedA rnybuHe. OnHaKo B 3TOM BapuaHTe MMEET MECTO Bonpmee
[HIpaBIMUECKOe CONMDOTUBIIEHME M COOTBETCTBEHHO GOJpuUINE 3aTPATHI
3HEeprMM Ha MepeKauxy. B Bapuanre I’ neperoponku HeT COBCEM H OTBOX
TenIoTH M3 KOJOH OCYmIECTBIsETCS My TeM eCTECTBEHHOH KOHBEKLIMH BOMIbI
B oGbeMe KOJIGHL.

HcnbiTaHUA NOKAa3ally, yTo cpefHee 3HAayeHME IeperpeBa CTEHKM mOTJIO-
marolje#t TPy GBI naxe B BapuaHTe 6€3 11eperoponox (IT) HeBenmuKo — MeHee
10 ©C. TosroMy C TEMNOTEXHUYECKOH TOYKH 3peHMs] BCE YTPOLIEHHBIE
BapuaHTH TMIPABIMUECKOro TpaKTa (IB, IB, II') BrioJIHE TNpUEMJIEMBI.
OpHaKo BCE OHM MMEKT BEChMa CYIIECTBEHHBIH HENOCTAaTOK, 3aKiloyaw-
muitca B TOM, yTO HH OOHY M3 KOJIG HEBO3MOXHO OTODOXKHHTE B
nporecce 3KCIyaTalMu. JT0 OOCTOATENHCTBO MPAaKTHUECKH HCKILOYAET
BO3MOXKHOCTE TNpMMEHEHHs] TaKUX KOHCTDYKLMH Mo KpaiiHelh Mepe B
yMepeHHbIX HIUPOTaX.

Kak yxe yKaseiBaJlocs, 171 0TBOOa TENJIOTh M3 KOJUIEKTOpa ¢ MeTalu-
YyeCcKMM TerJIonpueMHUKOM HEoBXOIUMO U3 BAKyyMMPOBaHHOrO IIpOCTpaH-
CTBa, OTPAHMYEHHOrO CTEKJIIHHOW 00O0NOuKOi, BEIBECTH METAJNIMUECKUe
TpyOKM OJi Nomsoja MIM OTBOMNA TEIJIOHOCHMTENs], H, cllenoBaTelbHO,
HeoGXOmMMO BaKyyMHO-TITIOTHOE coemuHeHye (Crait) MeTanla co CTEKJIOM.
HapyxHblit nMameTp ¥ [KMHA BHeuUIHeit CTEKJISIHHOR TpyOr KONJIEKTOPOB
TAKOro THUMa, BRINyCKaeMHIX 3a py6exoM Ha Npojaxy, HaX0omsiTcs B Npeje-
Jax cooTBercTBeHHO 65 ... 100 MM m 1 ... 2,4 M. TaK, B KOJUIEKTOpE
“Kopuunr Koprek” ¢ U-o6pasHo#t TpyOKoit miisl TEMIOHOCUTENsST (88pUAHT
JlIA, puc. 3.4) atu pasMephl cocraBisioT 102 MM 1 2,29 M, a B KoJUIEeKTOpE
”CaHuo” ¢ npsiMotoKoM (eapuant JIIT) — 100 mm 1 2,05 M [19, 22]. B nopsap-
Ke sxcrepuMenTa ¢upMa “KopruHr Koprexk” CIIA u3roroBuIia KOJIEKTOD
ronoBHoro THia co CreKNsAHHo# TpyGoit mmamerpoM 300 MM u nimHO#R
mo 8 m[21].

Ina orBogma Temnorel us CTBK Tuma “Merann-crekso” UCHOJNB3YIOT
TaK)xe. Termosele TpyOh. K gocTOMHCTBaM TEIIOBOH TpyOH clenyer

OTHEeCTH:
BBICOKYI0 3 ek TUBHOCTD Hepeaayl TEIUIOThI,

TAK HaskiBaeMbl THOIHBIE 3(dEKT, T.e. NEepeHOC TEMNOTH TOJBKO B
OIHOM HanpapieHuu (0T MCHapuTeNs K KOHmeHCcaTopy) U, Kak clencTBue,
OTCYTCTBHE TEMNJIOBBIX NOTEPL B ~TeMHOE BpeMsl” CyTOK;

CTOMKOCTE K TETUIOBOMY yHapy. )

3a py6exom TpyGuaThie BAKYYMHPOBAHHBIE KOJUIIEKTODE! THIla ”MeTall-
CTeKJ0” ¢ TemsioBbIMM TpyDamu TNpOM3aBOHATcs ¢upMamu “Quiunc” B
Hunepnaupax (ra6a. 3.5), "TepmoMakc™ B Upnanmuu, ”®unko” s Uranumy,
”HunnoH Inekrpux”, “'nacc”, ”CaHuo” B SINOHUM. 75



3.5. Xapaxrepucruxu CTBK dupaas *®nmme® [24, 25}

Tloxasarems Mapxa xonnexropa ‘

VTR 151 VTP 261

Crex nsiHzast 1py6a:

HapyXHBIA DMaMerp, MM, 65
TONIIIMHE CTEHKH, MM 1,2
MpoiTycKaTenbHas croco6HOCTh 0,91
BaKyyM, Ila 101
Terrep . - BaxyymHo-Hane-
JeHHH Gapuit
Hornowatoitast nnacTuHa:
mMarepuan - Cram. )
CENIEKTHBHOE MOK PHITHE Oxwch KoBamra - *YepHriit KobaNbr”
¢ HOACHOeM MEnu Ha Meqm
MOrnoLIALLast crocob HOMES 0,92 0,92
creneHsb yepHotH (npu 90 °C) 0,04 ... 0,06
IIHPHHA, MM -+ }
NTHHE, MM 0,96 1,56
Paboyast xuoKocTs Haobyran . Hmqernnnponan
Macca Tpy6H, Kr - . 1,6
PaBHoBecHas TeMnepaTyps - 220
(B xoHneHcatope), °C
PacuerHniii cpoK cIyK6HI, JieT - 10

-

TpyGuarsble BaKyyMUpOBaHHbIe KOJUIEKTOPH OBBIYHO HMEIOT OTpaXkaTellp

C 1EJbI0 MCIONR30BAHUA BCel TUIOMmIATU norjomjamuieit NOBEPXHOCTH. |

IlpuMensiioTest Kak auddysHele, TaK M 3€PKANBHBIE OTPAXKATENH Pa3IMyHO
dopmer. Mocnepuue oGecneumsaior Gonee BeicOKME ontuyeckuit KIT
KOJIIEKTOpHO# cOopKu, yeM nuddyaHele oTpaxkaTe/u NIPY TOM KE paccrosd-
Huu Mexay TpyGxamu. OnHaxko auddysHsie oTpaxatenu (KoTopble MOXHO
M3TOTOBUTE OKpDAIIMBAHMEM METAJIMUECKOrO JMCTa GeNoit KpacKoif)
OTHOCHTENILHO DoJiee HOJIroBeuHE! ¥ TPEOYIOT 3HAaUUTENIFHO MEHBIIMX 3aTpaT
Ha MaTtepHallbl ¥ U3roTOBJIEHME 10 CPABHEHMIO C 3€DKallhHBIMM OTpaxaTe-
MU,
Xapaxrepuctuku CTBK Ha ocHoBe cTeKnsiHHBIX KONG Tuna cocyma
~ Ieoapa ¢ nudodysHeIMu OTpaxarensimMu u3ydanuck B paborax [16, 23, 30).
Ontuyeckuit KIII Takux KONIEKTOPOB 3aBHCHT OT TCEOETPHUUYECKUX
pa3MepoB cOOPKY, a IMEHHO, OT DacCTOSIHMSI — MEXHy OCSIMM KOJUIEKTOp-
HBIX TPYOOK W M paccTOsIHUSI OT ocH TPYOKHM M0 OTPaXaTelsa h, a TAKKE OT
ONTHUYECKUX XapaKTEPUCTUK KOJIJIEKTOpa — MOrjoiaTeNihHOi crocoBbHoCTH
. CEIEKTMBHOrO TOT/IOMIAIOLIEr0 MOKPBITHS B COJIHEYHOM CNEKTpe ol g
oTpaxarellpHOi CrocoBHOCTH OTpakkaressl Ry ¥ NponycKarelhHOl crocob-
HOCTHM BHEIIHE} CTEeKIIAHHOA TpyGku . JKCnepuMeHTaNbHBIE U PACYETHBIE
pe3ynbrathl B paGorax [16, 23, 30] noxasbiBawT, yTo B Clyuae MIOCKOrO
oubdy3HOro OTpamaresid U TpU pacCTOHMSIX MEXIY OCAMM KOJUIEKTOD-
HBIX TPYOOK W= (2 ... 3)d,; ONMTMMaNbHEIE (COOTBETCTBYIOIME MAKCHMYMY
onruueckoro KIII) 3HaueHWs1 h B 3aBUCHMOCTM OT W COCTaBISIOT
(1,3 ... 1,8)d., rme d,; — HapyxHblii muamerp noriomwawomeil TpyGKHu.
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C poctoM W onruueckuit KIITI Konnekropa /7 , yMeHbaercs, qZTo, ecTect-
pBEHHO, TIPUBOIMT K YMEHBUIEHHIO yneneHoi#t (B pacuere Ha 1 M* mulomanu
oTpa)!(aTEJ'ISI) Tenngnpoussonmenbuocm. OxHako Ipu 3TOM umuciio TpyDOK
p pacueTe Ha 1 M* nmomwamyM oTpaXartelld TakKe CHHXAercs, a cllenoBa-
pelIbHO, YMEHBIIAITCS KaK ynenpHble NOTepH, TakK ¥ yIeNlbHasd CTOUMOCTh
koJueKropa. B paGote [18] mokasaHo, yro yBENMUEHHE W C 2d, ; 10 2,5d,
gpIsieTcsl 3KOHOMHUUECKH BIIOJIHE ollpaBHaHHeIM. PasyMeercs Npu ApYTHX
CTOMMOCTHBIX TOKa3arensx (Hanpumep, OueHb NEWEBBIX KOJIEKTOPHBIX
tpyGKax) TEXHHUKO-9KOHOMHMUECKH aHANM3 MOXKET ToKasaTh HHbIE
pe3yJIbTaThl.

B pa6ore [23] Hapsiny c mnockuM oTpaxareneM paccMoTpeH! Iuddya-
Hbl€ OTp@XKATENH MHOA KOoH(uUrypaiuuu — TpeyroJicHele M NONYKpYTJIBIE.
JKchepuMeHTalbHO I0Ka3aHo, yTo NPM OJMHAKOBRIX yrilaX NameHusl Jiyuei
sHayenust ontuyeckoro KIII gnst yKasaHHeIX KOHOUTYpauuii pa3inygaoTcs

-ge Bonee ueM Ha 0,33. OyeBuOHO, yTO BBUOY NPOCTOTH M MEHBLIMX 3aTPAT

Ha W3rOTOBJIEHKME NpennoyTeHue ceIyeT OTaaTh IIOCKOMY OTpakaTelio.

BrysiHME ONITMYECKMX XapaKTepUCTHK o o, Rp M ¢ Ha onruyeckuit KIINI
uayueHo B pabore [16]. PacueTs!, BHINONHEHHBIE )15 KOJUIEKTOPHOM CGOPKM
cW=2d, ;, h=15d, ; MOKa3anu, yro u3MeHeHue Ry Ha *0,01 (mpu of ¢ =10,92)
NpUBOIMT K usMeHenno /1], Ha *0,0035, a uameHenue o g Ha 10,01 (mpu
Rp = 0,8) BbI3bIBaeT U3MEHEHUE N, Ha 0,004, Kak BuaHo, 3¢ beKTHBHOCTE
KOJIJIEKTOpa HECKOJIbKO GOMbIIe 3aBHCHT OT ol g, UEM OT Rpy.

Kak yxe ynoMuHamnoch, 3epKajbHble OoTpa)kaTeNld MO3BOJIAKT NONYUUTh
Gonee BricoKnit onruueckuii K1, uem nuddyausie orpamarenu. B cymec-
Bylomux KoHcTpyKumsix CTBK wucnonesyior sepKalbHple oOTpaxaren
pa3nuyHOM KoHburypanuu - (GOKIMHEL, TNapaGONOUMIHHAPE], Kpyrible
UMITMHADE], 3BOJILBEHTH U np. 3HauyMTENbHBIA 3h(eKT maer NMpuUMeEHEHHE
3BONEBEHTHBIX oTpaxareneii. CorfacHo pacueraM [29], mnsi conHeuHoro
U3JTyueHusl, Nanaomero o HopMany, pu W=2d, 1, &£ o= 0,875 ¥ oTpaxarene-
HO CI0cOBHOCTH 3BONBBEHTHOTO OTpaXKaTeNsl Ry = 0,83 ontuueckuit KNI 7
nocnegHero cocrapnser 0,765, torma Kak pnsa ninockoro audbysHoro
OTpajkarelisl Ipu Ry, = 0,85 u h = 2d_ ; BCETO JIMWD 0,65. Mlpu w = 2,54, ; 3Haue-
Hust ontuyeckoro KIIT paBHe! coorBercrBedHo 0,71 u 0,53. TakuM oGpasomM,
B TMOCTIENHEM cllyyae 3aMeHa IIIocKoro auddysHoro orpaxaresis 3epKaie-
HbIM 3BOJILBEHTHEIM OTpaXaTeJieM NIPUBONHT K yBemyueHuo KIIT Ha 34 %.

BaxxHoit rennopoit xapaxtepucrukoit CTBK siBnserca KIIII:

t -t
BX )

Q=—;f,—=lez°—ka(- )

rme FA — NIoHamL anepTyphl, 107 KoTopoi noHuMaercs obuias nilomwank KoJleKTopa 3a Bhlye-
TOM MJIouIadM, 3aHMMaeMoii IMIODABIMYECKMMH COENUHEHMSMHM M YCTpo¥icTBamu RJIT oTBOAS
NonesHoit Tenniore (HanpuMmep, KoHpeHcaTopaM¥ TEMnoBkix 1py6). HHorma npu onpeneneruu
KT smecro niouwjamu aneprypH  ucfosmayercs obmast nnowans c60pKH.

7



OcransHbie 0603HaueHus cM. dopmy s (3.1) ... (3.6).

B ra6s. 3.6 nmpepcraBneHa 3aBHCHMOCTh /) OT KOMIUIEKCa BEJMYMH
(tsx — to)/a ¥ IpYTHE XapaKTEPUCTMKHM HEKOTODHIX CYMECTBYIOIMX KOHCT-
pyxumit CTBK [13, 14].

Kak punHo us tabnuus!, HaubGonemuit KII uMeer Kosnexkrop GupMel
?QysH UnnuHoitc” (Caunak). Pasmuuus B KIIJ cesizaHml riaBHbIM 06pazoM
C pa3nuuusAMH Kak ¢GopMsl H THIA OTPAXATENs, TaK U pACCTOSHHUS MEXOY
OCAIMH BaKyyMHpPOBaHHbIX TpyGox W. Bnusnue w Ha KIIII mponeMoHCTDH- 4
poBaHo naHHsIMu pabotsl [23], B KoTOpOii NpUBEREH:I NOJYYEHHBIE 3Kl
PUMEHTAJILHBIE 3aBHCHMOCTH /) OT KOMIUIEKCa BETHUMH (tgy —to)a il NBYX

KONNEKTOPHBIX c6OpoK u3 Konb Tuna cocyna [bloapa ¢ NIocKkuM nuddy3s-
HBIM OTpaxaresem (Rp = 0,74), OTNHMYAIOILKUXCS IPYT OT APYTa TOMLKO 3HaYe- |

HMEM W — COOTBETCTBEHHO 2d, ;, U 55d, ; (60 u 76 mMm). 3HaueHus1 onTHyec- §
koro KNI stux cBopox cocraensiior coorsercreeHHo 0,614 u 0,574, a
Ko3dduLMeHTs! TeNnoNepenadn — 2,06 u 1,79 Br/(M2-K).
B nocnepHee pecsitunierve TpyGuaTble BaKyyMHPOBaHHBIE Konnemopm ]
HCIOMNL30BaNMCh B Pa3NMyHBIX cTpaHax rjlaBHeIM 00pa3oM nfisl cO3maHusl
IEMOHCTPAIMOHHBIX ycTaHoBOK. MloatoMy o6bem mpouasomcrsa CTBK 6s11;
HeBesuk. Hanpumep, B CHIA B nepuon 1982~1983 rr. ropgosoit 06beM uX }
peauaaluy cocTasnsn 7 ... 7,5 oic. M2 [17} ,
Bonpoc o Macurrabax npoussoncrsa CTBK B nepenekTuBe cyiecTBEHHO |
3aBHMCHT OT MX CTOMMOCTHBIX IloKasareneit. B paGore [18] npuseneHsi
OLIEHKH 3aTPaT HAa M3TOTOBMAEHME KONMNEKTOPOB M3 BaKyyMHDOBAaHHLIXS
CTEKJIAHHBIX KOJO TMNA cocyna dsioapa ¢ rumpaBfAMyecKUM TPAKTOM ~BO 12
B CTEKIe” NPUMEHMTENLHO K YCNOBMAM MaccoBoro npousBoncTea (Goned
10 Tthic. kKonb B neHs). B cocraBnsowue sarpar BxOAAT caemyloumue’
37IeMEHTHI: ]
Hszotosnenue saxyymuposannoil crexasnnoii Koabsi Tung cocyda Outoapa

aMep. Jonn.
Crexnannsie 1py6u (nornowarowmas 1py6a U BHEWHAA 060NouKa) . ... . . 2,5
CrexnonyBHEIE OnepamyH . . . . .

............. T | .

Hanecenue cenexTuBHOro NOKpITHS

.......... D PP | 1

Tpoueccrs BaKyyMIPOBAHMS M DACMLICHNUS TEITEPR o « v« vw. ... ... .. 05
Toromasixonba .............

e Y |

Hszoroanenue CTBK, ornecennsie na 1M2 naowadu naveny

aMep. 1oL
Baxyymuporansie xon6et (12 wer. Ha 1 m2 naHemy)

Inodoysueit orpaxarems (muer 3 OLMHKOBAHHOM CcramM, BHIKpAIleHHLI]
Besoft Kpackoit) ....... .

..... L [ 1}
Pama xonnexropa (u3 orpHK0BaHHOl CTATHM) v vvvnnnnas 15

Funpanmnyeckwit tpaxt Boma B crexiie”
ForoBriit Konnexrop (B pacuere Ha 1 M2)
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V-o6pasHeie u
napabonoumnuHppH-

yeCKHEe OTPAXKATENN
HMITMHAPHYECKUE
i ouddysHee
OTpaXKaTeNyn

Mexny Tpybkamy -~
17,2 mm; orpaxa-
TENH OICY TCTBYIOT

3BOJILBEHTHbIE

Tipumeuaruna
3epKamHbIE
3epKalLHbIE
Paccrosinue
3epKaimHre
OTpaXKaTeNH

60 ... 150
100
.. 100

60...115
60... 150

Gounx remne-
60 ...
60 .

paryp, °C

Huanason pa-

it pacxon
68,5
57,5

50
45...300

Pexomeray-
TETIIIOBOCH-

KoJneK- | renst, n/u

Tope, 1

10...90

0,91
34,1

2,3
11,3

TEIUIOHO~| EMBI

cuTens B

a

neKTopa,
27,2
53,6
69,9
35,8
39,5

KOJUIEK-
TOpE, LT,
10
10

BAHHEBIX

aneprypsil Kyymupo-| xoro” Ko.
1,37
2,55
2,38
1,30
1,3

Konnex-

topa, M2 | xon6 8

e
M2

O6was nno-{ Mnomans| Yucno Ba-| Macca "cy- | O61em
JIEKTOPA,

»

2,9

M

1,49

2,01

wane Ko.

, OTHECEHHBIN K

0,640—2,067 & T/q
0,696—1,363 a T/q
0,671—2,045 A T/q—
903( & T/q)?
0,530—1,096 & T/g—
613( & T/q)2
0,600—1,498 A T/q

. =1,
-3,

TIIOIIANH &TIEPTY PbE
KoJUIeKTopa

K,

3.6. Xapaxrepucruxu CTBK

Konnekrop

IDxenepan
INeKTPUK
TC100
Pyaxc
HNnmuxoiic
(Canmnax)
Canno
Oyarc
Nnmuwoiic
(Carvacrep)
Koprusnr
Koprex



B CTBK, rye TEMJIOHOCHTENh HE HAXOIUTCS B KOHTAKTE CO CTEKJIOM,
a 3aKJI0UEH B CHEHMABHOE METAJUIMUECKOE YCTPOMCTBO (KaK, HallpuMep, B
Konnexrope gpupmn ” IxeHepan INeKTpUK”), CTOMMOCTh THIPABIMYECKOro
TpaKTa 3HAUMTENLHO BbHINIE, UEM yKasaHo paHee. Ilo MHEHHIO aBTOpOB

pabors [18], pesynprats ouenxu croumoctu CEBK “mrhirisigsit oGozpsiro- :‘
mWuMK”’, OCOBEHHO €CiIM MMETh B BHAOY, 4TO CTOMMOCTB KOJUIEKTOPOB §

MJIOCKOro THHa mpeebunaer yacro 120 amep. moin /M2, C yueroM orHocH-

TenpHO Oojlee BeicoXoH addekruBHoctn CTBK uena menee 200 amep. §

1077 /M? TIo3BOJNISIET UM YCHEIHO KOBKYPHPOBATh Ha PHIHKE C KOJIIEKTO-
paMu OpyTUX THIIOB. }

Peaynbrars ouenku croumoctit CTBK njist yenobuit c€puMMHOrO Mpoms-
BOJCTBA, NpuBENeHHast B pabore [3], naior 3Hauerms 50 ... 70 py6/m2. Ito
3HaueHHE KoppecroHmupyercs ¢ ouenxoi [18], ecnu umers B Buay, uto
CTOMMOCTh CEPHMIAHO BhINTycKaemoro niockoro xosexropa B CCCP cocras-
nsiet oxono 50 py6/m2.
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eea 4. CXEMHBIE PEHIEHMSA CUCTEM CO/THEYHOTI'O
TEIUIOCHABXEHUSA

4.1, OBI{HE CBEIEHHMA

CHcTEMBI COJTHEUHOTO TEIUIOCHAGKEHMST JKMMIBIX, OOLIECTBEHHBIX W
NpOM3BOICTBEHHBIX 3[aHHil, a TAKXKE TEXHONOrMYECKUX NPOLIECCOB SIBIISI- |
J0TCSI Hanb0oJ1€e MHTEHCUBHO Pa3BHUBaeMO# 00NacThi0 FEIMOTEXHUKH.

Yyclo TEXHUUECKUX M CXEMHBIX DElIEHW, METonbl pacuera, MPOEKTH-
DOBAaHMS ¥ CTDOMTENLCTBA, KONMUECTBO WCMOJB3YEMBIX MATEpUaloB M
o0opynoBaHusI Upe3BsIUaiHO BENMKO. [loCTaTOYHO CKa3aTh, 4TO B HACTOH-
mee Bpemsi B CCCP u 3a pyGexom BeigaHo cBeime 3000 aBropckux cBune-
TENbCTB ¥ MATEHTOB Ha CHCTEMBI COJIHEYHOro TeIUlocHabxeHus, paspabo-
TaHO MHOXECTBO MPOEKTOB CHCTEM DAa3NMuHOrO Ha3HAu€HMs M Pa3INuHOMH,
B TOM YHKCII€ M 3HAYMTENBHON MOLIHOCTH (C NNOIAnbI0 KOJIMEKTOPOR CBBILE
1000 MZ) 7St TENNOCHA6XEHMsT KPYNHBIX OOIECTBEHHBIX 3maHuil, rpynn
A HMIIBIX TOMOB M IIENBIX MUKPOPaHOHOB. .

Knaccupukamusi cucrem NpuBeneHa B raase 2. B namei crpane HauGo-
nee pa3paboTaHHBIMM SIBIISIOTCS] YCTAHOBKHM COJIHEUHOrO TOPSIYErc BOMO-
CHaOXEHUS KUIBIX ¥ 0ONECTBEHHBIX 30aHMIH CE30HHOTO NEeWCTBHSL. :

K mpocTelfnM M3 HUX MOKHO OTHECTM YCTaHOBKH ropsiaero BogocHal-

JKEHMHA ¢ E€MKOCTHBIMM BOOONOOOrpeBATENsIMM MM CKODOCTHBIMM U C

€CTECTBEHHON LUpKYJISIIMEH, KoTophle NPUMEHSOT ISl 3NaHMi ¢ MaJo
TENNoBo# HarpysKkoii. Ux HegocTarKoM sIBIIsI€TCsl HEOOXOOMMOCTE YCTaHOB:
Ku 6aKa-akKyMmyJlisiTopa Ha KpDOBIE, 4T0 TpeDYyeTr ycrpoiicTBa CHENMATb
HOrO OCHOBAHUSI M OrPaHUUMBAET BMECTUMOCTH Daka. Tem He MEHEE,
6rarogapsi TPOCTOTE W3TOTOBIEHMSI M OOCIyXMBaHMS pacCMOTPEHHBIX
CHCTEM, OHM MONyuWIIN MMPOKOE paclpOCTPAHEHUE CPEOM MENKux MoTpe-
GUTENEH, ¥ XOTS B CTPAHE Y€ pa3paboTaH psig THIIOBBIX HPOEKTOB, N0100-
Helx YCTB, B HacTosini€e BpeMst ak THBHO BeOyTcsi paboTHl IO COBEPIIEHCT-
BOBAHMIO X KOHCTPYKIIMM ¥ METOIOB pacyeTa.
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HNsi 3MaHMiA CO 3HAYMTENBLHBIMU TEIIOBBIMH Harpy3skamMu TaKue CXEMsl
HE IIPUMCHUMSI, TaK KaK B 3THX CIIyYasix UCHONB3YIOT CUCTEMEI C GOTIBIIMMM
NOBEPXHOCTSAMH KOJIIIEKTOPOB ¥ aKKYMYJISITOPAMH GOMBILON BMECTUMOCTH,
UTO HE II03BOJISIET pacmonaraTh WX COBMECTHO. TaKHe CHCTEMBI MOy YK
paclipOCTpaHeHHE NS TEMNOCHA0KEHUS YUDEKIEHUM OTOBIXa, MHOTOITAK-
HBIX XMIIBIX 3MaHUH, TOCTMHMU 1 mp. B Hameit crpane mocne IIPOBENEHHUS
psina SKCHEPUMEHTOB M BhINyCKa TMIIOBBIX MPOEKTOB OHM HANUIM OCTA-
TOUHO ilmpOKOe pactipoctpanesue€ B Ykpaunckoi CCP, pecny6nukax
CpenHeit Asun u 3aKaBKasbsi B TONOGHO ONKCAHH B IDYTHX ITlaBax. KHUTH,

4.2. CHCTEMRI COJIHEYHOT'O OTOILIEHMA H TEIUIOCHABKEHUS

CuCTEMEI OTOIUIEHMSI pa3pmelisioT CNenyomuM obpa3oM: Ha NacCHMBHHIE
(eM. rn. 5); akTMBHBIE, KOTOPHIE B GONBIIMHCTBE HCHONB3YIOT KUOKOCTHRIE
COJIHEYHBIE KOTIMEKTOPH! ¥ §aKH-aKKyMyTIsITopsl; KOMGHHYPOBAHHEIE.

3a pybexoM WHPOKOE PACTPOCTPAHEHME MOTYUMIM CHCTEMBI BO3LYIl-
HOT'O OTOINIEHMS, I'Ie B KaUECTBE aKKyMyJISITOPOB MCHOMB3YIOT KOHCTPYK-
OUM 3naHUS M CNEUMATIbHYI0 KaMEHHYI0 3aChIIKy Hojy HuM. B Hameii
CTpaH€ B 3TOM HallpaBleHuu paboraor ®TH AH Y3CCP u Toun3HHHIII,
OHAKO Pe3yNbTaThl paboT SIBHO HENOCTATOUHH M OTTAXEHHBIX. PEICHHUH
HE CO30maHo, XOTS BO3QNYIUHBIE CHMCTEMBI TEOPETHUECKH 3bdheKTUBHEE

KUIOKOCTHEIX, B KOTODBHIX CODCTBEHHO CHCTEMa OTOIUIEHHSI BEHINOMHEHA
HU3KOTEMIIEPATYPHOH HAHENBHO-IYUHCTON MIIM BBICOKOTEMIIEDATYDHOH ¢
OOBIYHBIMM Harp€BaTENbHBEIMU NpuGopamu. B Hamel crpaHe apaHust ¢
XUOKOCTHBIMUM cHCT€MaMu paspaboransr HBTAH, ®TH AH VsCCP,
Taw3HUUII, Toun3HUHUII, Kues3HUUII u mp. u B psine cllyuaeB

_ BO3BE[EHSL.

Bonpmo#t o6vemM uHbOpMAIMM MO AKTHBHBIM CHCTEMAM CONTHEUHOTrO
OTOINIEHKs1 MpuBeneH B Beimenmueit B 1980 r. kuure [6]. Nanee xe onucanst
paspaborannsie KueB3HHUIII, MocTpOEHHEIE ¥ MCTIBITAHHBIE NBa PIH,HPIBPI;
IYalbHBIX KMNBIX [OMa C aBTOHOMHEIMM CUCTEMAaMM COTHEUHOroO TEIIO-
CHabX€HuUsI: ¢ HU3KOTEMIIEPATYPHOI NaHeNBLHO-TIy YuCTON CUCTEMOM OTOIIIEe-
HUST (XuTIoH ooM B c. KonecHoe Opecckoit 06L.) # ¢ TEMIOBBIM HACOCOM
(xuroit nom B c. Bykypust Mongasckoit CCP). '

Ipu paspaGoTke CHCTEMBI COMHEUHOTO TEMIOCHAGKEHUS KUTOLO IoMa B '
¢. Konecroe BHecen psin u3meHeHuit B DXUTEKTYPHO-CTPOUTENEHYI0 YACTh
IoMa (mpoekT YxpHHUUIIrpaxnaHCENbCKETPOl), HATIpAaBNEHHBIX HA  €ro
TpHcTocoGnenne K TpeGOBaHMSIM COMHEUHOrO TEMIOCHAGKEHUS: HCIOTb30-
BaHa a¢dexruBHast KNagka ¢ YyTENIIUTENEM IJIsI HADYIKHBIX CTEH K TPOH-
HOE OCTEK IIEHME OKOHHBIX MIPOEMOB; 3MEEBUKH CHCTEMBI OTOIICHUSI COBME-
IICHBI ¢ Mex qysTaxHEIMH NEPEKPLITUsIMK; NPEOYCMOTPEH MNonBajil nis
PasMenienus o0opynoBaHus; INPOBENEHO NOHONHUTENLHOE yTENnIneHue
YEPNAKa M yTUNIM3ALMS TENTIA BHITSDKHOTO BO3nyXa.
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B apxmemypno—xomnoﬁoaoqnom OTHOIIEHMHM JIOM BBINORHEH B JBYX
ypoBHsiX. HamnepBoMm 3Taxe pasMenleHml INepepHsisi, obliasi KOMHATa,
chanpHsi, KyxHsi, BaHHasi KOMHATa ¥ KJaoBHeE, a Ha BTOPOM ~ IBE CHallp-
HU ¥ caHy3el, NMpenyCMOTPEHa 3NIEKTPONNIUTA TSl IPUroTOBJIEHUS MUIIU.
O6opyOBaHUE CHCTEMB! COTTHEUHOro TeIIOCHAbkKEeHUst (KPOME KOJIIEKTo-
poB) pacHONOXEHo B HonBane; myGrepoM CHCTEMEI CIyXKaT 3JIEKTPOBOJO-
HarpeBareiy, 4To MO3BOJISAET OCYLIECTBUTh EIVHEIN 3HEProBBOJI B 31aHNE U
MOBEICUTH KOMGOPTHHIE KAUECTBA JKUIIBSL

CucreMa CONMHEeyHOro TelocHabxenust xunoro noMa (puc. 4.1) cocrour

¥3 Tpex KOHTYpPOB: TEINONPUEMHOr0 NUDKYISZMOHHOIO ¥ KOHTYDOB
OTOMJIEHUS] ¥ TOPSIUEro BojocHabxeHus. B cocTaB MepBoro U3 HUX BXOIST
COJIHEUHEIE BOJIOHArpeBaresly, 3MeeBHK-TENNO0OMEHHUK OaKa-aKKyMy Jisl-
TOpa, NUPKYNSIIMOHHEIH HAacoC ¥ TEMNOOOMEHHuK “Tpyba B TpyGe” mis
paboTH CUCTEMEL B NIETHEE BpEMS B pEXKMME C ECTECTBEHHOM UKy Nsnuei.
O6opynoBaHue oOBEOMHEHO CHCTEMOM TpyOOMpOBONOB C apMaTypoi,
KOHTPOJIPHO-U3MEPUTENPHEIMM HpufopaMu ¥ HpubopamMy aBTOMATUKH.
B 6ak-akKyMyTsiTop BMECTUMOCTbI0 16 M® BMOHTMDOBAHBI IBYXCEKIMOH-
Hblif 3MEEBHKOBbIH TEMNOOGMEHHUK ¢ Iomamsio HoBepxHocty 4,6 M2 ans
TEIJIOHOCUTETIST NUPKYISIMOHHOIO KOHTYPa U OFHOCEKLMOHHOM Tennoos-
MEHHUK ¢ HJomapapio noBepxHocru 1,2 m? nnsa cucremsl ropsiyero BOJO-
cHaGxeHust, TelmoeMKocTs GakKa C remmeparypoit Bomsl B Hem +45 OC
ofecrneunBaeT TPEXCyTOUHY0 HOTPEOHOCTE KUIIoro noma B Tenne. Tenmnoos-
MEHHMK Tuna “1pyba B TpyGe” moBepxHocthlo 1,25 M’ pasmemeH Tox
KOHBEKOM KDBIIY IOMa.

KoHTyp oTONIEHUSI COCTOMT M3 ABYX MOCHENOBATENHHO COEIUHEHHBIX
YuacTKOB: NaHENBHO-yuuCTOr0 ¢ HOTOUHBIMU OTONUTENEHEIMY NAHENSIMH,
obecneunBamyuMu paboTy CUCTEMBI B 0a30BOM peXuUME ¢ NEpenagoM
Temneparyp Boasl 45 ... 35 °C, u BepTHKaNLHO-OMHOTPYGHOTO ¢ KOHBEKTO-
pamu tufla “Kombopr”, obecneunBawiumy MUKOBBIE HArpy3KH CHUCTEMBI
OTOIJIEHNs ¢ Aepenajiom temneparyp Bogel 75 ... 70 OC. 3meeBuxu tpy6
OTONUTETILHEIX NaHeNe) 3aMOHOMMYEHE B MTYKATYPHO-OTACIOUHEIi CIo# _
KpYriolyCTOTHEIX HaHeNel TNoTolouyHoro nepekpuTtusi. KoHBeKTopsl
YyCTaHaBNUBAWTCS Monm OKHamu. [IMpKynsiiusi B CHCTEME OTOIIEHMST —
robynurensHas. IukoBwit HonorpeB BOMBI OCYLIECTBIISIETCS HPOTOUHBIM
ajiekrpoBopoHarpeparenem IIB-2 momHocTeio 10 xBr; oH xe cnyxur
ZyOrnepoM CUCTEMEI OTOMNJICHHS.

B cocraB KOHTYpa ropsiuero BOHOCHAaGXEHMSI BXOOUT TEMNoOGMEHHUK,
- BETPOEHHEIH B 6aK-aKKyMYIATOP, ¥ BTOPOH POTOUHOMR 3TEKTPOBOIOHArpE-
BaTeNb B KAYeCTBE MOBOAUMKA U IyDlepa CUCTEMEL,

B rteuenue oromurensHoro Heppona TEMIOTa OT KOJUIEKTODOB MHepe-
[aercs TeINoHocurenem (45 %-M  BOOHBIM PacTBOPOM 3TUIEHTIIMKOIS)
Bone B DaK-aKKyMynsiTope, KoTopasi HacoCOM HallpaBIISIETCs] B 3MEEBUKH
OTOMUTENBHOM HaHENH, a 3aTeM BO3BPaAeTCsl BHOBL B BaK-aKKyMysITop.
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HeoBxomiMasi TeMIepaTypa Bo3nyXa B OMEIEHNH JOMa NONNEPKUBACTCH
aBroMaTMuecKuM peryisaTopoM PPT-2 nmyTeM BKIOUEHMA M BHIKJIOUCHMSA
3NEKTPOBONONONOrPEBATENSI HA KOHBEKTODHOM  yYacTKE  CHCTEMBI
OTOIUIEHHUS. A
JleToM cucreMa ofecneunBaeT MOTPEBHOCTH IOpSIYEro BOIOCHAOkKEHHS
or TemooBMeHHMKa THIa “Tpy6a B Tpy0e” mp eCTECTBEHHON HMPKY SIsALMH
TEMIOHOCHTENSI B TEMNONpueMHoM KouType. Ilepexon Ha nobymuTeNibHy0
LMPKY JISILMIO OCYIECTBIISIETCS ¢ TIOMOLLBIO 37IEKTPOHHOrO nUddepenumas-
Horo peryisitopa PPT-2, A
CucreMa CONIHEYHOro TennocHabXeHHsT UYETHIPEXKOMHATHOIo JKUIIOro
moma B ¢. Bykypust Monpmabckoit CCP 3amlpoeKTHpOoBaHa WHCTHTYTOM
Mot arMIpOrpakK [aHCENBCTPOIE o HayuHsM pyKoBoncTBoM Kues3HHUOIIL
unoii noMm — MaHcapnHoro Tufa. Ha mepBoM sTaxe HaxomsArcs obmast
KOMHATa, KyXHsl, MOCTMDOYHAsA, XO35MCTBCHHOE NOMEnEHUE, a Ha BTO-
pOM —~ TpM CHajibHM. B LOKONMBHOM 3TaX€ Da3MEIEHBI Tapax, morped, a
TaK)Ke TOMEEHUE 1715l 060Py TOBaHHUsI CHCTEMBI COTIHEUHOrO TEMocHabxe-
Husi. C moMoM GJIOKMpY€ETCsl XO3sCTBEHHAs! TOCTpOiKa, KoTopasl BKIIO-
yaer B ce0s1 JIETHION KYyXHIO, Aylll, HaBeC, UHBEHTAPHYI0 K MAaCcTEPCKY10.
ABTOHOMHASI CHCTEMA CONHEUHOTO TemlocHatkenus (puc. 4.2) nmpencran-
nsier  cofoM KOMOMHMPOBAHHYI COJHEYHO-TEIUIOHACOCHYI0 YCTaHOBKY,
NpeqHA3HAYEHHYI0 niisi 00ecTieueHusl Hy)XK OTOTIEHHs (DAaCUETHBIE TETIIO-
norepu noMa 11 kBr) u ropsiuero BogocHaOxE€HUSI B TEUEHUE BCEro romna.
HenocTaToK CONMHEYHOM TENMOTH M TEMNOTH OT KOMIIPECCOpa TEMIOHAacoc-
HOM YCTAHOBKM HOKDLIBAETCS 32 CYET 3NieKTporiogorpeBa. CUCTEMa COCTOUT
M3 YETHIPEX KOHTYpPOB: TEMIONPUEMHOIO [MPKYISILMOHHOIO, KOHTYDOB
TEIUIOHACOCHOM YCTaHOBKH, OTOIUIEHHS N FOPSIYEro BONOCHAOKEHHS.
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Puc. 4.2. lpysupnuamHas cCX€Ma CHCTEMB TEIUIOCHAGMEHHSI MHMIIOTO AOMA C YEIUIOHACOCHOH
YCTaHOBKOf

1 — comeuHsiil KonnexTop; 2 ~ TEMIO0GMEHHMK; 3 —~ PACUIMPHTENbHEIR 63K; 4 ~ 3/IEKTPOBOHO-
HArpeBarenb; 5 — Hacoc; 6 ~ BaK-aKKyMysiTop; 7 — OTOMHTENLHEIE ITaHENTH

86

B cocrae o6opymoBaHus! TEMIONPUEMHOrO KOHTYPa BXONSIT CONHEUHBIE
KOJUIEKTODH, TemiooOMeHHUK “Tpyba B TpybGe” M OaK-aKKyMmyJIsitop
BMECTUMOCTHI0 16 M® ¢ BCTPOEHHEIM B HETO TEMIOOGMEHHHKOM ¢ IUIOMAIBI0
1I0BEPXHOCTH 6 M2, CONHEUHEE KONNEKTOPE! KOHCTpyKunu Kue3HUUIII ¢
BYXCHOMHBIM OcTEKIeHHEM obmeit momansio 70 M2 pa3MeEmeHs B paMe Ha
XKHOM CKare KpeIuM noMa fonm yrilom 550 K ropusoHry. B kauecrbe
TEMIOHOCUTENS MCcNoNib30Bal 45 %-  BOmHBIA PACTBOP 3THIIEHTIHKOIIS.
TemnooOMEHHMK DPasMENIEH [on KOHBKOM KpHIIM, a OcTansHoe oGopymo-
BaHHE PACIIONOKEHO B NOABAILHOM ITIOMEIEHNY JOMA.

B xauecTBe TEINIOHACOCHOM YCTAHOBKH CHYXHUT KOMIPECCOPHO-KOHIEH-
caTOPHBIf XxoNopuisHeIH arperar AK1-9 rennonponsBoouTeNLHOCTEIO
11,5 kBt u norpednsiemoii MomuocTe0 4,5 kBr. PabouuM arenroM temio-
HACOCHOM ycTaHOBKM siBiisieTcsl ¢peon-12. Kommpeccop — mNopmHEBOH
feccalipHUKOBBIM, KOHIOEHCATOD M MCHApUTENh -~ KOXyXOTpyGHBIE €
BOOSITHBIM OXJIQ)KOEHHEM.

B coctas oBopynoBaHusi KOHTYPa OTONNEHUST BXOOSIT HUPKY NSIUOHHBIIA
HACoC, OTONMTENBHEIE ITpUBoDs! TUMA ”KoMpopT” MPOTOUHE#H 3JIEKTPOBOIO-
Harpeparesis JIIB-2 B kauecTBe noBonumKa u nyGnepa. B cocrab oBopyno-
BaHMSl KOHTypa COPSUEro BONOCHAGKEHMs] BXOHAT eMKoctHbii (0,4 M)
BomoHarpeBarens Tuna CTI ¢ moBepxHocThio TEMNoobMennuKa 0,47 M2 1
KOHLIEBOM 3/ieKTpoHarpeBarens BAC-10/M4-04 Mommuoctsio 1 KBr1.
LIMpKy AsiIMOHHEIE HAcOChl BCEX KOHTYPOB ~ tufa 1IBII, 6eccansHNKOBSIE,
BEPTHKANbHEIE, MATIOMIYMHELE, GEC)yHIAMEHTHEIE,

Cucrema paboraer ciemyloumM oOGpaszoM. TeMIOHOCHTENh HEpenaeT
TEIIC OT KOJIIEKTOPOB BONE B GaKe-akKyMyIsiTopoe ¥ GPEoHy B ucllapH-
Tene TeniioBoro Hacoca. IlapooGpasHeiii hpeon nmociie cxaTHs B KOMIpEC-
COP€ KOHIEHCHPYETCs! B KOHIEHCATODE, HAarpeBasi 1PN 3TOM BOJy B CHCTEME
OTOIJIEHUSI ¥ BOJONPOBOHYIO BOOY B CHCTEME rOpsiuero BonocHabxeHus,

Ilp orcyTcTBMM coNHEUHOH DamManMM M M3PACXONOBAHUM TEMOTHI,
3aTaceHHON B 0aKe-aKKyMyJsITODE, TEIUIOHACOCHAs! YCTAHOBKA BHIKILO-
4aeTCsI ¥ TEMoCHatKEHNE TOMa OCYILECTBISIETCS HONHOCTRIO OT 3JIEKTPO-
BonoHarpesareneit (97EKTPOKOTNOB). 3MMOI TEMIOHACOCHAST YCTaHOBKA
HaxomouTest B paboTe TOMBKO MpU ONPENETEHHOM YDOBHE OTPUIATENBHBIX
TEMIIEpaTyp HapyKHOro Bo3nyxa (He Huxe ~7 OC) ¢ TeM, uTo6EI MCKMI0UNTD
3aMep3aHue Bonp B 6aKe-aKKyMynsitope. JIETOM CHCTEMA ropsiuero BOOO-
CHabXeHUst 0BecreunBaeTcsl TEMNOTOM B OCHOBHOM NpY €CTECTBEHHOMN
UMDKY NSILMK TETNIOHOCUTENISI uepe3 TEMNIooOMEHHIK THIIa ”Tpy6a B TpyDe”.
B pesynprare OCYIUECTBIEHMS DA3NIMYHBIX PEXUMOB PaboTs KoMGHHMPO-
BaHHas! CONTHEYHO-TEMIOHACOCHAST YCTAHOBKA TIO3BONSIET cBEpeyus TEMOTH
okono 40 I'Mx/ron (pesymbTaThl 3KCIUTyaTalyy STHX YCTAHOBOK TIPMBENE-
Hel BTy, §),

Coueranve conneunoit 3HEPrUA M TEIIOBEIX HACOCOB HAIJIO 30€
OTpaxeHue u B paspaboranHom LHUUIIl mmxenepHOro o60pynoBaHMs
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Puc. 4.3. NipiamariaiisHast cXeMa cHETEME Terulocrabmxerus B I, Fenerpiuie

1 ~ conueunrii KonnexTop; 2 — TEMIIOOGMEHHHUK NOTPEBa ¢ TETUIOHOCHTENEM OT KOHTYDE KOHIeH-
caTopa TEIUIOBHIX HACOCOB; 3 — TEIIOOGMEHHHK TOTPEBa ¢ TEILIOHOCHTENEM OT TETUIOBOH cery;
4 — Hacoc KoHTypa KoMpeHcaropa; 5 — T€IoBOM Hacoc; 6 — Hacoc KOHTYpa ucnapreds; 7 —
TeNMoo6MERHUK TomorpeBa (oxNaxmeHnsa) Bombl KOHTYpa wcHapurenst (KoHmeHcaropa); 8 —~
TennoobMEHHIK TIoNorpeBa MCXoMHOH (chIpoit) Bomsi; 9 — Hacoc ropsiuero BojocHabxeHus; 10 —
aKKyMyTATOpHEIE Baky; 1] ~ TEMTOOGMEHHUK COJHEWHOTO KOHTYpa; 12 ~ HacoC CONHEYHOIO
KOHTypa

HpOEeKTE TENNOCHAGXEHHA TOCTMHMYHOTO KOMIUlekca  IlpuBeTNNBEIA
6eper” B r. ['enenmxuxe (puc. 4.3).

OCHOBY COJIHEUHO-TEIJIOHACOCHOM YCTAHOBKHM COCT@BISIIOT: MIIOCKHE
CONHEUHBIE KOMIeKTOps! 06med Mnomansio 690 M i Tpe cepuitHo BhIMyCKa-
eMbie xonmonunsHele Mamnasel MKT 220-2-0, paGorawomue B pexume TEmno-
BOro Hacoca. PacueTHasi rogoBasi BeipaGoTKa TEMNOTH COCTABIISET OKOJIG
21000 Lk, B TOM uKCIIe CONMHEUHOM ycTaHOBKOM ~ 1470 k.

HusxonoreHuManesHEIM MCTOUHMKOM TEMNa p[nsl TEMNNOBBIX HACOCOB
CITYyXKUT MOpCKast Boga. 1Ins obecneueHusi §e3K0DPO3MOHHOrO 1 Ge3HaKuIl
HOro pexwma paGoTel MOBEPXHOCTEN HarpeBa KOJIEKTOPOB, TpyGoNlpoBo-
OB M KOHIEHCATOPOB MX 3allONHSWNT YMSITYEHHOM M [ea3pupOBaHHOR
BOMO# TENoBO# ceTH. Ilo CpaBHEHHK C TPAOULIMOHHOM CXEMOM TensocHab-
JKEHUsI OT KoTeJIsHOM NMPUBIEUeHNE HETPA IMIMOHHEIX UCTOUHHUKOB Tea —
COJIHIA M MODCKOH BOIBI, MO3BONSIET CIKOHOMHMTE OKOJo 500 r ycil.
TON /TOx.

JpyruM xapaxTepHbIM NMPHMEPOM MCIOIH30BaHMS HOBBIX MCTOUHHMKOB
SHEPruM ABJISIETCS NPOEKT TEMNIOCHABKEHUS ycaleGHOro I0MAa ¢ NOMOLIBI0
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COJIHEUHO-TEINIOHACOCHOM yeTaHOBKU. [IpoexT nNpenycMaTpuBaeT Kpyrioro-
mAYHOE TOJIHOE YIOBIETBOpEHME MOTPEOHOCTEH OTOINEHMS] M COpSYEro
pomocHabxeHust ycaneGHOro moMa MaHCapgHOrO THIA XKMIIOH MIOLIANkI0
55 M%. HM3KOMOTEHLIMATBHEIM MCTOYHHKOM TETLIOTH 171sl TEMJIOBOro Hacoca
clyXMT rpyHT. IpenfoNoXUTETbHEH 3KOHOMHUECKMH 3bGEKT oT BHExpE-
Husi cucremsl — He meHee 300 pyG. Ha KBaprupy MO CpaBHEHHMIO C Tpaau-
[MOHHEIM BapMaHTOM TEIIOCHAGXKEHNS OT TBEPIOTOIIIMBHOrO aflflapara.

4.3. COJIHEUHO-TOIUIMBHLIE H COJIHEYHO-IJIEK TPHUECKHE KOTEJILHLE

K uMClly yCTpOHCTB, THE MCIOJB30BAaHUE HEPIHUM CONHLIA MOXKET ObITh
Haubonee 3¢HEeKTUBHBIM, OTHOCATCH YCTAHOBKHM, Co3maBaeMsle Ha Oase
OTONMTENLHLIX KoTeJIbHEIX. Kak MoKasall onbIT 3KCIUIyaTaliuM COMHEUHBIX
yCTAaHOBOK, B TaKUX CHcTeMax pocruraercst Haubomsmmit KIII conneunsix
KOMJIEKTOpOB, Oolbuiast MpogoIKMATENRHOCTS Ce30HA paboTsl M 3KCIIlyara-
LMOHHAA HanexHoCcTs. CYIECTBEHHBIM [OCTOMHCTBOM 3THX YCTAHOBOK
SIBASIETCS] YaCTHYHOE MCHONB30BaHUE TEXHONOruueckoro obGopynoBaHuUsk
KOTENbHOM, BO3MOXHOCTE 0OCTyXMBaHMS HX HPEXHUM NEPCOHANIOM
KOTENLHOM, uTO MO3BONSET CHMU3UTh KalMUTaNbHBEIE U 3KCHIyaTalMOHHBIE
3aTparhl Ha cucreMy. IIpu 3ToM KBanupMLMpOBAHHEIA IepCOHAN KOTENsHOR
MOXET NPOBOIUTh KaK TEKYIIMEe DEMOHTHO-BOCCTAHOBMTENbHBIE DaboTHI,
TaK ¥ OCYIIECTBIIATH HOCTOSHHEI KOHTDOJIL 3a COCTOSIHMEM COJIHEUHOM
YCTaHOBKM.

CTpoUTENTBECTBO CONMHEYHO-TOINIMBHEIX KOTENbHBIX nenecoobpasto B Il u
1Y KnMMaTHYeCKMX 30HaX € BHICOKMMM 3HAUEHMSIMH CDEINHErofoBOro
YDOBHSI CONHeuHOM panMaunyM, pailoHax, Kyga 3aTpygHEHa JOCTaBKa
TOMJIKBA, CAHATOPHO-KYPOPTHHIX 30HAaX, € MOXKHO CO3JaBaTh 3KOJIOTH-
YECKM YHCTYIO CPENY NPOKUBAHUA.

Kax mpaBuno, B TaKux yCTaHOBKAX COJIHEYHasl 3HEDrusi MUCTIONB3yeTcst
IJISE 4aCTHMYHOTO NOKDBITHA NOTpebHOCTEH ropsivero BonocHaGXKEeHUS B
MEXOTONUTENLHEIH Iepuon. IIpOLEHT 3aMemeHusl HarpysKu Tropsiuero
BONOCHAOXKEHUsT CONMHEUHOW 3HEpPTHEH OMNpenensiercsd TEeXHUKO-3KOHOMH-
YECKOM OLEHKO# NPUHATHIX TEXHMUECKMX peweHuii. losToMy 0CHOBHBIMM
3aJayaMu NpH HNPOEKTHUPOBAHUM CONHEYHO-TOIUIMBHEIX KOTENLHBIX SIBIIs-
I0TCA ONpeneneHHe PETMOHA CTPOUTENECTBA, TEINIOBOR HAarpysKu, yCIIoBHi
33CTPOMKH, BO3MOXHON HONH 3aMEMEHUS] CONHEYHON 3HEprueii TEnnoBoil
Harpysku xorensHoit (IIpy ONpenereHHoM COOTHOIEHMH HArpysKH rops-
4Ero BOHoCcHaOxeHMs M OTOMIIEHMST) M BEIGOD CXEMHOrO PEIEeHHUS.

AHanus TMIIOBEIX IPOEKTOB MOKa3all, uTo B GOMBIMHCTBE OTOMUTENBHBIX
KOoTenpHeIX MomHoCTE0 10 6 MBr, Harpyaka Ha ropsuee BomocHabxeHue
CocraBnser 10 ... 30 % ofuei TENI0BON MOIHOCTH KOTENbHOM. HCClenoBa-
HUsi [0 3aMEEHMI0 HArpy3KHM TOpSYero Bonocna_ﬁx{enuﬂ COJIHEUHOH
3HEPrueii poBOKIIKCH € YUETOM JIETHUX HArpy30K Ha rpsiuee BOmOCHaGke-
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Puc. 4.4. 3aBucHMOCTh JONH 3AMEINEHNS BArPYaKM ropsiuero BOAOCHAG)KEHHsSI COTHEUHOH 3HEp-
ruei o KanuTallsBRIX 3aTPAT Ha COJHEYHYI0 YCTAHOBKY ISt KOTENBHHX DAsMIHON TEIUIoNpous-
BONUTENBHOCTH ’

1 = 0,1/1,04 (B umcnurene — Harpy3Ka Ha ropauee BomocHabenme, MB1, B 3HaMeHatene —

TEIIoBafA MOIIHOCTs KoTembHoi, MB1); 2 — 0,19/2,08; 3 — 0,25/2,32;74 — 0,51/4,64; 5 — 0,76/6,96;
6—1,02/3,25;7—1,31/4,18 -

HUE, TDUHATHIX B THMIIOBBIX NpPoeKTax KorenbHbix (puc. 4.4). Tpu 3tom
CcTOMMOCTb 1 M2 CHCTEMBI CONHEUHOTO TEMNOCHAGK CHMS NIpUHSITA OIS BCEX
BapuaHTOB paBHoii 110 py6/m2.

PaccMarpuBast psify OTOMUTENBHBIX KOTEIBHBIX MOHOCTBIO 1O 6 MBT, rpe
Harpyska Haropsuee BojocHabxeHue He npeBbimaer 1,5 MBr, BugHo, uro
ONfTMMaTbHast NOJIs 3aMEIEHUS Harpy 3Ky COJTHEUHON SHEPIUY HAXOMUTCS B
npegenax 10 ... 50 %. Insi KoTenbHbIX, UMEOIUX GONBLIYIO HarpyaKy Ha
ropsiue€ BOJOCHAOKEHUE, 3aMEuIEHHE €€ COJIHEUHON 3Hepruei Oyner
COCTaBJIATH MEHbIIMI MPONEHT. OgHAKO HIKHUMA [penen Mo TEXHUKO-
IKOHOMHUYECKUM COOOPaXEHUSAM NOJIKEH OHITh He meHee 10 %.

H3BecTHO, 4TO Ha CONTHEUHbIE KOMIEKTODH! IPUXOAUTCS OCHOBHAS 94CTh
KalnTaJIbHbIX 3a8TPAT IIPY COOPYKEHUY CONTHEUHON YCTaAHOBKY. Y BefIMueHNE
iomany KONNEKTOPOB obecneunBaer 66m>myxo OO0 3aMelEeHusl TenIo-
BO#1 Harpy3ku, HO OHOBPEMEHHO BENET K YIOPOKAHUI CONHEYHOl yCrTa-
HoBKu. IIpu paspaborke TexHuuecKux pemenuit nepen NPOEKTUPOBINUKOM
CTOMT 3ajiaua BbIGODa M3 MHOXECTBA BaPMAHTOB ONTHMMAJIBHOM NIOm@my
KoINIEKTOpoB, obecneunBaoniei BLpaGoTKy MaKCUMAalIbHOTO KOJIMUECTBA
TEMJ1a MpY BO3MOKHEIX MUHUMAIBHEIX 3aTPATAX U C YIETOM PAcHoJiaraeMom
CBOOOOHON TEPPUTOPUYU OISl Pa3MENEHUS TeNUOMONs. Cnenyer ormeTuTs,
4TO, KaK IpaBuio, Mowamb KOJIIEKTOPOB MO YCIOBUSIM 3aCTPOMKH
00beKTa TEMIOCHa0KEHuUs, GHIBAET MEHbILE, UeM Tpebyercst s nojyue-
Hysl OOTUMANILHOrO KO3bOUIMEHTa 3aMenenust fagpr Inomans onpenensior
N0 f-METOny, KOTODBIA MCNONB3YIOT A7l ONDENENEHUsl [OJrOCDPOYHBIX
TEIJIOBBIX XapaKTEPUCTHK CUCTEM COJIHEYHOTO TETUIOCHADKEHUS B 3aBUCH-
MOCTH OT KOHCTDYKTHBHBIX IaDaMETPOB 3TOH CHCTEMBI ¥ METEODONOrUYEC-
Kyx CpENHEMECSIUHBIX TADaMETPOB 1711 KOHKPETHOH MECTHOCTH.
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" gocTH KaHAJIOB TeIUIONpHEMHNKE 0T 220

Puc. 4.5. 3aBucumocts Koadhummenta

eUIOTIEPENIAUM BHYTPEHHEH TOBEpX- K Bm/m?C

pacxopa TEIUIOHOCHTENS IpH €0
cpescii remmeparype 30 0C —
160 -~

w7
4
80l
60
7

10 30 30 0 90 G103mYz

3a cuer yBenmueHusi 3hdEKTMBHOCTH paboThl KOJIEKTOPOB MOXHO
COOTBETCTBEHHO YMEHBIINTS ILIOMANh COTHEUHOH yCTaHOBKY, CHIKAs 3TUM
KanuTtaneHele 3aTparthl. IbGEKTHBHOCTL COTHEYHOro KOJUIEKTOpa B 3Hauu-

. TENBHOM CTENEHN 3aBUCUT OT Koad¢uuueHTa TeIUIONepenauy BHyTPEHHEH

TIOBEPXHOCTY KaHATIOB TEIUIONDPUEMHUKA k., 2 OH B CBOW Ou€pens MpsiMo
TIPOTIOPIIMOHANIEH Pacxomy TeluloHocurens (puc. 4.5). U3 puc. 4.5 BupHo,
4TO ONTUMAJIEHBLIM PACXOIOM TEIIOHOCHTENS 4epes OfHY rpyily mnocieno-
BaTe/IbHO COEMUHEHHBIX COJIHEYHBIX KOJIIIEKTODOB MOI'YT CUMTAThLCS 3HAUE-
aust 0,03 ... 0,07 M3/u. Y nenpHulA pacxon TEMNoHOCHTENS Ha 1 M2 moBepx-
HOCTH COJTHEYHOro KoMIeKTopa IpuHuMaioT B ipepeiiax g = 10 ... 40 KF/(M2-‘-I).
Huskuii pacxony XMOKOCTM U€pe3 KOJUIEKTOD MOXKET CYHIECTBEHHO
YMEHBIIUTh BbIpabOTKY TEMa BCIENCTBME YMEHBINEHMS Ko3adduuueHTa
rernoornauy. Kpome Toro, Npy yMEHBIIEHNN DPAacxXod NOBBILAETCST TEMITE-
paTypa TEIJIOHOCUTEIS, YTO IPUBOOUT K POCTY MOTEPH SHEPIUY B OKPyXKal0- ~
wywo cpeny (puc. 4.6).

IIpunsiteie 3sHaueHUS HEOOXOOMMO YUMTHIBATH OIS ONTHUMU3IAIUU CXEMBI
B3aUMHOT0 coenuHenusi (MapanielsHOro iy NocienoBaTeHOro) OTaENb-
HBIX COJIHEUHBIX KOJIIEKTOPOB B GIIOKH.

t.c g — _.w/»!ﬂy'—
60 =

+ .
50 §=20kr/m?y
40 —] —
30 / z;-—Jﬁ/(lf/sz
% ¥ @ @ W & ine

Pre. 4.6. 3aBucwvocts BEIXOJHON TeMIIepaTypl TENNOHOCHTENS OF YREMLEOTO PACXONA TETNO-
Hocurens .
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Kak moKasajiy sKcHepUMeHTaJIbHBle MccllenoBHMsT DaboTH COTTHEYHO- §
TOMJIMBHOM KOTENbHOM, NpoBeneHHsIe B r. Amxabane, TpH YOENBHEIX
pacxomax TemsoHocurenst 10 ... 15 Kr/M% 4 misi HOJIyueHUs pacueTHOM }
BLIXOIHOH TeMmileparypsl TEMJICHOCHTENST uMclo MocTIenoBarefibHG COenu- J
HEHHbIX KOJUIEKTODOB B DSimy HOJUKHO OBITH yMeHpEHO 5o 3 .. 5{
MlpuHsiToe B NPOEKTE DEMEHHE O CEMM MOCJIeNOBaTEJILHO COeUHEHHbIX]
KOJUIEKTOPOB B pANyY 06}’CHOBHMBaeT HEKOoTOpOE NpEBHIICHUE BBIXOI[_HOE
TeMIEepaTypbl TEIJIOHOCUTENISI HAl PACUETHOM, 4YTO, B CBOI0 OUEPENb, CHU- §
KaeT adHEeKTHBHOCTL cONIHEuHOM ycraHoBKu. Kpome Toro, ato Bener K
yBEJIMUEHHOMY PacxOMy TEMIOHOCUTETISI 4EPE3 ONUH Psix TOCIENOBATENBHO 4
COEMHEHHBIX COJIHEYHRIX KOJUIEKTOPOB. ) 3

B CCCP nepsasi coJIHEUHO-TOIUIMBHasA KOTeNbHas, paspaborannast SHUH §
M, KpxuxaHoBekoro, 6bi1a HocTpoeHa B KpsiMy niist ropsiuero BogocHat-
K eHusI TocTUHULE! ”CopTHBHAs” 6e3 BOZMOXHOCTH CE30HHOIC axxymynu-f
poBaHusi remna (puc. 4.7). KorenbHasi paboraer ciepyomuM oGpasoM. §
H3 remnooOMeHHMKa Harperasi Boja NOCTyHaeT B {IPOMEXYTOuHbIH Gak-
aKKyMy Jisirop. Eciin Bona MMeeT TeMIeparypy Hixe 3anaHHol (42 ... 449C), §
TO OHA BO3BpallaeTcsi CHOBA B TEIJIOOOMEHHUK. IIo nocTIKeHMY 3anaHHOM |
TEMIIEpaTyphbl BONa U3 IPOMEXYTOUHOro HaKa-aKKyMyJisiTopa clMBaercs B |
OCHOBHO# 6aK-aKKyMyJIiTOp, OTTY na Noxaercsi norpebureno. lipu neobxo- |
OMMOCTH BOIA OOTPEBAETCHd B TEINIOOOMEHHHMKE KOTENBbHOM KOTJIOBOM
BOJOM.

['enocucreMa, BRIIOJIHEHHAS B BUIIE COJIHEUHON HMPHUCTABKHM K CYIecT-
BYIOIIEH KOTENpHOM, IpoCcTa B 3KCIUy aTaLiuH,

CoJiHeuHsIE KOJUIEKTOpH! obmel mnomansio 204 M2 pachonoxeHsl Ha
OMOPHON KOHCTPYKLMU PSANOM C TOCTHHULEH M OPUEHTUPOBAHLI Ha IOT.
Kosnexrops: o6benuuens! B 8 cekuuit (o 40 enu:Hnn B Kax o), a ceKnuH,

' B CBOI0 ouepenp, — B gBa 0JI0Ka. CoequHEHHE KOJIEKTOPOB B CEKLUK ~
NapajulesipHO-floclienoBarejibHoe, ceXnuil B OJI0KK — NapallyielipHoe.

1985 r. B 'py3un coopyx€Ha KOMIJIEKCHAsI IpOMBIIIJIEHHAs! yCTaHOBKA 3
TEMNo- ¥ xJanocHabXenust goMa orgeixa “I'ymucra”, BKIoyaouas B cebst 4
IIB€ HE3aBUCUMO paboTaiomue reSIHOCUCTEMBI, TEIIOBON HacoC M KOTEJs-
Hyl0 Ha opraHMueckom toiuse (puc. 4.8). IlpegycMOTpeHa BO3MOXHOCTD
Hopmauy TEMJIOHOCHTENISI M3 BTOPOro KOHTYpa KaK HEMOCPENCTBEHHO B B
JIMHMIO TOPSIYEro BOJOCHAGXEHMsl, TaK M B aKKyMYJSITODHBIE eMKOCTH
BMeCTUMOCTBI0 42 1 24 M2 COOTBETCTREHHO B MEPBOH M BTOPOIl IeNMocKHCTe
Max. ['ennocrcrems! BHIIOTHEHE! B BUOE HPUCTABKH.

Ecnu MHTEHCHMBHOCTL CONIHEUHOM pamManM HemocTarouHa, uToObI
HArpeTh BONY 3a ONMH MPOX0[ TEIUIOHOCUTENS uepes TeMNIooOMEHHUKY, TO
OCYILIECTBIISACTCST HUPKYJIALMS BOObl MEXNY OaKaMu-aKKyMmyJisitopaMy M
TemlooOMeHHnKamMu. Harperas Boma Tnoctylaer B BaK-aKKyMyJSITop
KoreJlpHo#l, NpuueM B cllyuae HeoOXOOMMOCTH BOja HOTPEBAeTcsl IO
TpebyeMoii TeMIlepaTypsl B IapoBOsTHOM TEINIO0OMEHHHUKE,
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i B rocrurMue *Crioprupaas™ (r. Cvnieporions)

GaK-aKKyMyJIsTOP,

#

eTp; 6 — MPOMEKYTOUHEL

3NeKTPOK OHTAKTHEIM TEPMOM

>

1 — conueunnnt Konnexkrop; 2 — aubbepeHIMansHBI TEPMOPETYIISATOP;

Puc. 4.7, Npuepmuan,Hast cXeMa CONHEYHO-TOIUIHBHOH KOTEIhH
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Pac. 4.8. NpumpumampHan cxeMa CONHEHO-TEMNOHACOCHOTO TYEILIOXJIANOCHAGHKEHMS! FomMal
orpuixa "Tymvmcra® B pysunckoi CCP

1, 17 = conseutipie Konnextops; Z, 18 — paciumputembubii 6ax; 3, 15 ~ BoZoBomsibie Tenfoot-
MEHHUKY; 4, 16 ~ HACOCEI TEMMOKOHTYDa; 5, 14 — aKKyMyNATOPHBIE GaKu; § — KoHpeHearop; 7 —~
ucnapurens; § ~ xonomuibHas MawuHa; 9 — Bentunarop; 10 — Kallopuepel KoHpuLMoHepa;
11 - sopsnoit Gax; 12 ~ akKyMyJIsTOp KoTembHoOR; 13 — TapoBOQSAHON TENNOOGMEHHUK

Ilnomans conHeuHbIX KOJEKTOPOB NEPBOH IeNMOCHCIEMB! COCTABISIET
720 M2 Omu PACTIONOKEHb Ha KPHILIE CTOJIOBOH M COCTOSIT U3 NBYX Napas-
JIEJIbHO COeNWHEHHbIX OJIOKOB, COCTOSIIMX COOTBETCTBEHHO M3 7 u 22
ceKnui. Uucho psinoB B ceKnusix Konebnercst or 8 no 24, a Kampweii psim
BKJLI0YAET OBa NOCIENOBATENbHO COSNUHEHHbIX KOJIIEKTOpa.

IInomans conHeuHbIX KONIEKTOPOB BTOPOW I€SMOCHCTEMBl COCTABNSET
260 M2, Oum PacrofioCHbl B BUNE 3CTAKANEI HA XO3AHCTBEHHOM [BODE
noMa OTHbIXa ¥ COCTOSAT M3 4 cexkumii, conepxaumx o 16 psnos, u ogHoM
cekpuy ¢ 19 psinamu nByx moclienoBaTeNbHO COe MUHEHHLIX KOJIIEKTOPOB.

C anpenst 1987 r. B c. Kpanusna 3osoToHOmCKOro paiioHa UYepkacckoii
obnacTy KMy aTMpYeTCst CONHEYHO-31EKTpHYecKast KoTeNbHas, npenHas-
HaueHHasl [Nt TOPAYEro BONOCHAOKEHMS OTKODMOYHOIO KOMIINEKCa.

(OHa COCTOMT M3 CYn(ECTBYIOMEN 3JIEKTPOKOTENbHOM 1 BHOBD COOpYKEHHOM
COJIHEUHOM IPUCTAaBKHM, KOTOPAs CIIYXKUT [iisl IIPENBaPUTEIIHHOrO Harpesa
Boml (puc. 4.5). B nHeBHOE BpeMms TEIIOHOCHTEND HUPKYJIMpYeT 10 KOH-
TYDY: COTHEUHbIE KOJIEKTOPH! ~ TEIIO0OMEHHMK ~ Hacoc. O HOBpEMEHHO
B KOHTYpe NOTPEONEHUS [IPOUCXONUT HANOJHEHUe GakKa BOIONPOBOJHOMA
BOIOH, Harperofi B TemooOMeHHuKe. B Houmoe BpeMSsl TEIIOHOCUTEND
. HarpeBaerCsl B KoHType nybiiepa: 35eKTPOKOTEN, MCIIONb3YIomui HOUHYIO
BHETIMKOBYI0 3JIEKTPOIHEPruio, ~ 0aKM KOHTypa HAKOIUIEHMSI — HACOC.
B nepuon pasGopa Bombl TEMIOHOCUTEND UUPKYJIUPYET 110 KOHTYpy: BaK-
94

puc. 4.9. Commeuno-anexrpHyecKas KoTEJbHAS

2
(c. Kpammema 3ornoroHOmCKOro paiioEa Uepicac- //
¢xoit 061L) . /
| — coMHEUHBIA KOJIIEKTOD; 2 -~ rennooﬁmeﬂ.xm S L
3 ~ GaK-aKKyMyJATOp KOHTYPa norpeﬁnemfﬁ, 2 . 4
GaKu-aKKy MyJISITOPEI KOHTY D8 HaKONIEHHUS, 56— _
HacoCsl; 7 — 3aJIEKTpOKoTeN

’ 5

aKKyMy JISITOp KOHTYpa HAaKOMJIEHUsl ~ TEMIoo0MeHHUK ~ Hacoc. [opsiuast
Boza 13 6aKa-KoHTypa oTpebieH)sl HacocoM NoJaeTcst Yepe3 TENN00OMEH-
HUK, II€ HarpeBaercst no TpebyembIx NoTpebuTeo NapaMeTpoB. 3aiuTa or
samep3anust — omnopoxuenue. KIII remmocucrembr —~ 0,45, ConneuHbie
KOJUNEKTOpH o0medl nnomansno 225 M% yCTaHOBNEHH Ha YPOBHE 3€MJM 110N
yriom 40° K rOpu30OHTY ¥ OPMEHTHPOBAHLI Ha I0T.

ConHeuHO-3NIeKTpMueckast KorenpHast ofecreunBaeT BHICOKYw ddek-
TUBHOCTb M 3KCIUyaTaNMOHHYH HANEKHOCTH rOPAvero BomocHabxeHust
morpeburenef. Ilpym sxcmiyaranuu BHSBJIEHO COOTBETCTBHE PpaCUETHBIX
flokazatesiefi HaTypHBIM naHHbHIM. PekomeHpyercs nis HpHMeUHeHHS{ 13
cenbcKoi MecTHocTH. KOMIIIEKCHOE UCHIONb30BaHIEe BHENMKOBON HOUHOU
3NIEKTPOIHEPTHY M COJIHEUHOM 3HEpruM —~ SIBASIETCS] OXHMM M3 Haubojee
[epCIIeKTUBHLIX HAallpaBREHUA. :

JKCIepuMeHTaNbHAA COJIHEYHO-TONNYBHASL KOTENIbHAR B AHM&:ATHH-
cKOfl obfiacTy, NpenHa3HAYEHHAs Ol rOpAYEro BONOCHADKEHMS! XKMIBIX
noMoB u NaSopartopuii, paspaborana [N Kascanrexnpoexr (puc. 4.10).

]

n380A0NPOBOAA

X
. ' B CUCTEMY FOPAMErO
(Y BOAOCHAEKEHMA
e

Puc. 4.10. IxcnepumenransHas coHevHO-TOMMBHAs KoTeinEast (Amva-ATHHCKan of.)

I - conmeurnit KonmexTop; Z — TeloobMeHHUK; 3 — HacoChI FENMOKOHTYPa; 4 — Gax ans crubBa
aHTUdPU3L; § ~ GaKu-aKKyMyDATOPLY; 6 — PacHIMPUTENBHEIA GaK; 7 — Hacoc IPOMEXYTOUHOro
KoHTypa; 8 ~ cerenoit Hacoe; 9 — nybnep-rennoobMeHHUK (cywecTBYomMit); 10 ~ nppKynsmm-
OHHEN TPyGonposon
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Puc. 4.11. NpuHipmpamrast cxeMa CONHEYHO-TOIUMBHOA KorvensHo# B r. Haprvanope ¥3CCP
1 ~ coneunkii Kosuiextop; 2 — BOAOBONSHOR TeII00OMEHHHK; 3 —~ Hacoc T€NMHMOKOHTYpa; 4 —

PACIMDHTEILHBIH 6aK; 5 —~ TENT006MEHHUK MCXOTHOA (cpIpoit) Bomey; 6 — 60K XuMHUeCKO#
BOHNOOUUCTKY; 7 —~ TEII00GMEHHHK XUMHUECKU ouMieHHo# Bojapr § — measpatop; 9 — neaspa-
TopHbit BaK; 10 — GaKu-aKKyMyRAToph:; 11 — monnuTouHBIA Hacoe; 12 — KOTEMbHLIN arperar;
13 — cereBoit Hacoe; 14 — Tennocers ’

TennoHocuTeNs (aHTHGPU3, LUPKYIHUDPYOLMHA B reMOKOHTYpe) Harpe-
Baercsl B COMTHEUHBIX KOJIEKTOpax M NepenaeT Tenno Bome I CUCTEMBI
rOpSYEro BOOOCHaOXKEHUs Yepes TemnnooOMeHHUK. Harperast Boga Hakaf-
nuBaercsi B GaKax-aKKyMylisitopax. B Tom cniyuae, Korma Temneparypa
HEOCTATOUHa, BOona MOXET [OrpeBaThCsl JO HEoOXomMMoro ypoBH:A
Ioy©iepom TEMIOOOMEHHMKOM 33 CueT Terla Or TOIJINBHOM KOTENEHOI
CollHeuHsIE KONMEKTOpH obmeii miomansio 902,4 m? ycraHOBNEHH Ha
ypOBHE 3eMJIK 1ox yriioM 450 K ropM30oHTy ¥ OpHEHTHPOBAHEI Ha I0T.

C ampenst 1986 r. B noc. Bomuux (r. HapumaHos Yabexckoit CCP) skcmny-
aTUPYETCs CONMHEYHO-TOIIMBHAsI KOTE/pHasl, pa3paboTaHHast Tam3HANIIL
Jra ycraHoBKa (puc. 4.11) obCnyxUBaET XKHUIOH MMKDOpaioH ¢ HaceleHUEM
OKoMo 5 ThIc. uenioBeK. B umene 3maHmid, o0CTyXXKMBAeMBIX KOTeNpHOH, —~
KOMIUTEKC IBYX-, YETHIPEX- M NEBSITMATAXKHBIX JOMOB, NETCKH cafl, KONa,
KHMHOTEAaTp, MarasmH.

CoTNHEYHO-TOMIMBHAS KOTEbHAs COCTOMT M3 CyLIECTBYIOUIEH KoTens
Hoit, pafoTaomeii MO OTKDHITOH CXEME, M TelIMONPUCTaBKH, KoTopas
cyXuT Onsl NpepBapurelibHoro Harpesa po 30 ... 45 OC nopgnurouHoH
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Puc. 4.12. Cxema coepmesms (a) 1 06RsisKH CONHEELIX KOJUIEKTOpOB HeverHoro (6) u uerHoro
(8) pfinos B conpeuno-rorMEBROH KoremsHo# r. Haprvasope YsCCP

I~ COHH(‘)“-IH]:I?X KONREKTOP; 2 — HUXHW} po3NuB; 3 — BEPXHUI DO3NMB; 4 —~ Mojaoigasn Maruer-
pame; 5 - ofparHas MarucIpaims; 6 — MeXpsAmNHAS HepeMbIuka; /7 — 3aIOPHO-DEryIMpyoLmit
BEHTHIL; 8 — criycKuas Hpo6Ka; 9 ~ aBToMaTHUECKHHA BO3TYX00TBOTUMK

BOJIbI, pACXORYEMOM Ha HyX OBl TOPSIYEro BONOCHAOKEHHUA. Ilo Tpebyemoi
Temneparypsl 60 OC Boma HorpeBaeTcsi B Korilax, paforaiomux Ha rase.
Np Hanuumm conmHeuHO# pammauuM BKIOUAaeTCsi HACOC TEJIMOKOHTYDa,
BOJIla Moclie HonorpeBa B KoJUIeKTopaX MOCTYyNaeT B BOOOBOSIHOM Nomor-
DEBaTeNs, roe ormaeT TEIUIO XoJoAHOi MoniMTOuHOl Boxe, Mpomenuel
XUMUYECKYH0 OYMCTKy B KoTenbHoil. Ilomorperast MonMMTOuHash BoJna
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BO3BpalaeTcsl B KOHTyp KoTrensHoil. Ha 3umHEe BpeMsl rEJIMOKOHTYD
OMOPOXKHSIETCH M HE MCHIONB3YETCST 10 OKOHYAHUS OTONUTEIBHOIO CE30HaA.

CoNHeuHble KolneKTopsl obmeil miomansio 902,7 M2 ycTaHOBIEHH! Ha
ypoBHE 3eMIM fom yriiom 400 K ropusoHTy. KoJNeKTOphl pasMEIEHEL
psimamu {puc. 4.12), B kaxpoM He Goree 48 mr. Psinel coeNMHEHE! Hapan-
nensHo. llo HeueTHEIM psimaM BOH#a M3 IIofalouied MarucIpany HPOXOOMT
yepes KOJUIEKTOPH K NEPEMBIUKE, MO UETHBIM — IBIXKETCS B MNPOTHBO-
HOJI0KHOM HANpaBIIEHHH OT NEPEMBIUKH B 00PAaTHY 0 MarucTpans.

Cpennecyrounsiii KIIJ conHeuHoii yeTaHOBKY B IEPHOT 3KCILIy aTal[uK C
anpens no ceursiops cocraBul 0,45 ... 0,63. Bonee Boicokoe 3Hauenue KIIJ
PENUONPUCTABKK COMHEUHO-TOHNJIMBHOM KOTENBRHOM IO CpPaBHEHMIO ¢
NooOBEKTHEIMM CHCTEMaM# ropsiuero BopocHabxeHusi oOyCTOBIIEHO
HU3KO# cpenHel TeMIIEpaTypoOl B reNMOKOHTYpE NpucraBKu. TeMieparypa
B, F€THOKOHTYpE obfclienoBaHHoro obkeKra cocraBuia 31 ... 37 OC, B 10
BpeEMS KaK, HaIIpUMEP, B FETIMOCUCTEME COPSAUEr0 BOJOCHAOKEHUS 4-3Tax-
Horo noMa (63 TonnMBHOTO Horpeparensi), oxa 6ema 52 ... 60 OC. C noBer
HIEHKEM TEMNEPATYPH! B FEJIMOKOHTYPE BO3PACTAIT MOTEPH BOCIPUHSITONO
COTIHEYHOT O TEMa B OKpYyKawmyio cpeny u cumxaercsi KIIIIL

lenuonpucTaBKa K CymeCTBy0IER KOTENHHO IpocTa B 3KCIITY aTalilH.
BxmoueHue ee B paBoTy HE Tpefyer peKOHCTPYKIMHM TOINTHBHOM KOTENBEHON
KpoMe YCTpoiicTBa HBYX BPE30K IJIsi KOHTYpa NOTPEGNEHHsT Ha TpyBomnpo-
BOOE XUMHUECKH OUMIEHHON BOEL.

[IpyHINIKANEHO HOBOE DEUIEHHME BBLIMOITHEHO B 3KCHEPUMEHTANBHOM
IPOEKTE CONHEUHO-TOINIMBHOM KortensHo#t B 600 xBaprane r. Amxabapna,
Koropasi sKchiyarupyercst ¢ 1987 r. B aroit KorensHOM, paspaboraHHOM
HHUMII nrxeHepHoro obopy noBaHuUsi, COJMHEYHAS YCTAHOBKA HE SIBIISIETCS
IPUCTABKOM K OTONMTENBEHON KOTENBHOM, 8 O0BENUHEHA ¢ €€ TEXHONOIHYEC-
Koii ¢xemoii 1 obpasyer ¢ 6aKamu-aKKyMyJIsitopamy, HacocaMu M TEMIO-

~ 0OMEHHMKAMH KOTENbHOM KOHTYD XUMHMUECKM OUMINEHHOM M N€a3pUpoBaH-
HoM BOZBI, 0OECTIEUnBa0IMl Ha BXOAE B COMHEYHBIE KOMNEKTOPH! NOCTYII-
NIeHME OXTAaXIEHHOH BOMH C MOCTOSIHHOM TeéMneparypoit (puc. 4.13). Ilpu
HENOCTAaTOUHO! CONHEYHOM pafManuM 7Sl HarpeBa BOIbl B CUCTEME KOI-
JeKTopoB no temieparypsl 60 OC, Boma morpemaercsi B TEMIIOOOMEHHMKE
IOrpeBa KOTJIOBO# BOHO U Macrynaer B 6aKu-akKymynsitopsl. Ilpu mocra-
TOUHOM CONMHEYHOM panualvy TenooOMEHHUK NOrPEBA NOMHOCTHI0 OTKIIIO-
yaercs. Ha 3suMHmit Epuon reNMUoKOHTYD ONMOPOKHSIETCS U HE UCHOTB3Y-
€Tcsl 10 OKOHYaHUSI OTOMMUTENLEHOrO Ce30Hd. ONOPOXHEHUE BCEH CHCTEMBI
NPOMCXOHMUT YEPE3 BCACHIBAONYI0 JIMHMIO HACOCOB ropsiuero BojocHal-
JKEHHUSI.

ConHEuHbIE KONNEKTOPs! ofmeil Mlomansio 766 M% ycraHOBIeHs Ha
ypoBHE 3eMiH Tiof yrioM 300 K ropM3oHTY M OpPMEHTMPOBaHBI Ha ior. OHH
COeIUHEHB! MEX Ty coBoit B cexnum no 24 wr. (puc. 4.14). Tennopasi cxeMa
KoMOMHMPOBAHHOI CONMHEYHO-TONMMBHON KOTENBHOM IpEmycMaTpUBaeT
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nexrop; 14 —

$§ — BaKyyMHL
— Hacoc #CXOOHOM% Bogsl; 11 —
# KOJL
7 OUMCTKH BOOBI

; IIT ~ obparHas cereBast Boga;
pstuero BogocHabxenuss; I — sogorpeii-

PAuEro BOJOcHabXeHus;
s 10
13 ~ conneunw

3

% BOJIBI
KU OUMIEHHO!
~ Hacoc ropsiuero BogocHabxenus; 17 — 610K X#MHUUSCKO

BoripoBoy ro;
# BOMBL

4 — Hacoc Kors1a KOHTypa ro
9 — Bax paboue

# TpY!

B 600 xBaprane r. Amxa6ana

- cereBast BOMa K IOTpeBfUTENsiM CUCTEMEl OTOTUICHUS ¥ BEHTHIIS
7 BOMIBI

Puc. 4.13. TipumysransHast cxenia CONBEYHO-TOTUIMRAOH KOTENLHEO

I — ucxomHas (cripas) soma; IT
1pybonposon norpeburesneii ro
HbIf KoTen; 2 — cereBoit Hac

neasparop; 6

V ~ 1mMpKy NAIMOHHEL

# Hacoc;
~— Hacoc paboue
onpl; 12 ~ 1ennoo6MEHHMK XMMMHUEC
16

) B

PSUEro BOMOCHabKEHNs;
i

0C; 3 ~ PeIMpKYISILMOHHBL
— OXJajMIeNb Bhillapa; 7 ~ 35eBarop; §

HHUK 1OrpeBa; 15 — 6aKu-aKKyMyJIsTOpE!

HHMK MCXOOHO#R (ChIpo)

Teroo6mMe
TeInoo6Mme
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Puc. 4.14. Cxenia ofBssiy (BSIEYHKX KOMIEKTOPOB CONHEYHO-TOIUHBHOH Bap
rana B r. Amrxabame

ONTUMAJIBHBIA HarpeB BOMb B KoJuteKkropax jio 40 ... 50 OC. bounee BbICOKaiI
TemIeparypa Heuejecoofpa3Ha IO ycJOBUSIM paGOTH TEXHOJNOrHMUECKOH
cxeMBl KOTENLHOM, uTO M NO3BOJISIET MOBBIATE 3GGEKTUBHOCT paboTH!
KOJUIEKTOPOB.

BxJoueHne B TEXHOJIOPHUECKYH CXeMy TemlocHabxeHust obopymosa-
HUS BOOTIONTOTOBKH M [€a3paliii HCXOXHO# (ChIpOi) BOmbI OrpaHUUMBAET
NOJ0 3aMENIeHNs] COTIHEYHOH IHEprHed Harpy3KH ropsiero BOI(OCHaG)Ke:
Hus1 (110 CPENHEroIOBOl HArPy3Ke) Ha BEJMUMHY Atq/Aty b 100 % B coorsf:’r
CTBHH ¢ POPMYJIOH, YUHTHBAIOLIEH HArPY3KH Ha COJIHEUHBIC KOJJIEKTOPDBL:

-

QC.K = Qr.B.Cp(I - Atq/A tl".B)’

rRe Q. — KONMUECTBO TETUIOTHL, BHIpaGaTEIBaeMOil COJTHEUHON ycTaHOBKOH, JIx; Qr.B.cp -
c. .
KONMUECTBO TEILIOTH, BhIpabaTbiBAGMOM KoOTefMbHOR Ha HYXAB! TOPSAYEro BOIOCHA6XEHH
i ; = - -~ HBIA Neperiag Boge! B
(no cpemHeuacoBoi Harpyake, Ix; Aig = toB. tho TEMIIepaTyp p

100

BaKyyMHOM neasparope, °C; A Le=tg~ ¢, p = TEMIlepaTypHEI Nepenag Bogw! or 65 mo 15 °c;
typo — TEMIIEPaTypa XMMMUECKH OUMINEKHOH BOMLI IoCie TEMNOOGMEHHMKA (nepen mocryne-
HVEM B BaKYYMHEI geasparop), OC.

B cooreercrBum ¢ PEKOMEHTAIMAMM ONTHUMAJIBHBII He,IIOI‘DEB. XUMHUECC-

' KM OUMILEHHOH BOIB! O TEMIIEPATYPhl Aeaspanuu cocrasisier 15 ... 25 °C,

1. Atg=t, o —t . =15...250C,
Ipu t, 5 = 65 OC, t 5 = 15 OC (qnst 10XKHLIX PaiioOHOB B MEXOTONUTEHHELIE
nepuon)

Qex.cp =(0,625...0375)0, o,

T.6. TEIJIOBasi HarpysKa Ha COJIHEYHble KOJUIEKTODH! (cpemHeuacopasi)
cocraBisier ~60 ... 40 % cpenHeit Harpy3Ku ropsiuero BOAOCHABKEHHSL.

TaxuM 0bpasoM, m/isl CONMHEYHO-TOIUIMBHBIX KOTEJBHBIX NOJS 3aMelle-
HUS1 COJTHEYHOM IHEPrueil Harpy3Ku ropsiyero BofjocHabxenust caeiue 60 %
HeueJiecoobpa3Ha Mo YCIOBUSIM TEXHOJIOTMYECKON CXEMBI KoMOHHUpOBaH-
HOM KOTeNpHON. OQHAKO [JIsl COJIHEUHBIX IPHCTABOK TaKOR BBIBOJ CnellaTh
HEJb3s1, TaK KaK MX BKJIOUEHHE HE 3aBHUCHT OT TEXHOJIOTMYECKOil (Temso-
TEXHUUECKOM) CXeMBbI KOTEJIBHOM. ‘

IlepeoGopynoBanie CymeCTBYOIMX OTOMUTENBHBIX KOTEJBHBIX, TAe 0
DAny TNPUYMH OTCYTCTBYET XMMHMYECKasl NOOUMCTKA M Mmeas’pauus, mjs
COJIHEYHO-TOMNIMBHOFO peXUMa PabOThl BOIMOXHO Iy TEM CO3NAHMS CONHEy-
HOM IpucraBKu. Bxilouenne mnocnenueii B TE€XHOJOTMYECKYI0 CXEeMY
KOTENbHOM, T.e. CO3QaHME COJIHEYHO-TOTUIMBHON KOTENpHOM, B TaKux
Cllyyasix HeuenecoobpasHo, TaK KaK CBSI3aHO ¢ GC/bIUMMH KaMuTallbHbIMU
3aTpaTaMH.

B TexHuueckux pemenusix, paspaborannpix ITHHUUSII umxenepHoro
obopynoBaHusi ISt KOTEJILHOM T. Yapmxoy, paccmoTpeHa pabora comnueu-
HOroO KOHTYpa IpH HCNOJIb30BAHUM NBYX BHIOB TEIUIOHOCUTENIS: Jieaspupo-
BaHHOM XMMHUYECKH OYMIIEHHOM BOMB 1 aHTudpuaa. llpumenenne nByxKoH-
TYDHOH CXEMBI COJIHEYHOFO TEIUIOCHAGXEHUS BBI3BAHO HeobX0aMMOCThIO
JalUTBl BHYTPEHHUX MOBEPXHOCTEH KOJUIEKTOPOB OT KOppo3un, a TaKke
VMEET 1e/bi0 YBEJMYUTH MNPONODKMTENBHOCTS ¥ HANEKHOCTD pabors
YCTaHOBKH.

Conueynast npucraBKa K KOTENpHOM (puc. 4.15) npepnasnauena mns
TIpenBapuTeNsHOrO HAarpeBa MCXOMHOM (ChpOit) BOIBI, DacXOIyeMOi Ha
HyXIbl ropsiuero BomocHabxenuss, no 30 ... 40 OC. HansHedunii morpes
BOZb 1o TpeGyemoii Temneparypsr 60 OC OCYINECTBJISIETCS] B TEMIoo6MeH-
HuKe norpesa koro0Bo#t Bomoit. [locie TennooGMeHHMKa BOJa NOCTYNAET B
5aKH-aKKymynﬂTopbl TOpsiued BOJNBI, OTKyJa HACOCAMM TOPSIUEFO BOMO-
CHabxeHust monaercst norpebureno. ColHeuHast MpucTaBKa BKJOYAaeT B
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cebs1 reJIMOKOHTYD M KOHTYD NoanurouHoit Bomsl. Ee paGora mpenycMarpu-

BaeTcsl B MEXOTONUTENbLHBIA TEpUOI MJISI YaCTUYHOTO NMOKPHITUSL HArpy3Ku
ropsiuero BOJIOCHabXeHu si.

4 — aKKyMYJATOPHBIM
12 — Hacoc

Gxenus; 9 —

4.4. KOMBHHHPOBAHHHE COJIHEYHO-JJIEKTPHYECKHE CHCTEME TEIUNIOCHABXEHHA
C MCHOJIb30BAHMEM BHEIMKOBO# SNEKTPOSHEPTHH

Tt

B cBsisu cO cTpOMTENILCTBOM Ha eBponedcKoii Tepputopun Coroza aTom-
HBIX 3JIEKTPOCTAHIIMIA, CYIIECTBEHHO BO3pOc/a yCTaHOBJIEHHAsT MOIIHOCTH
sHepreTuyeckoro ofopymoBaHusi, paborawmero B 6a3MCHOM pexume, 4T0
npyd 3HAUUTEJILHOM CYTOUHOM HEPaBHOMEDHOCTH 3JIEKTPONOTPELICHNUSI
BBI3bIBaET HEOGXOOMMOCTL OCYHIECTBJIEHUS psiia MEpONpusiTuil no obecrne-
YEHHUI0 YCTOHUMBRLIX PEMMOB 3JIEKTPOIHEPreTHYECK Ol cucTemsl. B cBsiam ¢
atuM B Yxpautckoit CCP Hauats! pa3paboTKu CHCTEM TEMNIOAKKYMY JISILIMOH-
HOT0 9JIEKTPOTEIIOCHAD XK EHUST, pabOTaoLMX B Yachl IPOBaNOB B rpaduKax
3JIEKTPUYECKUX Harpy30K.

C uensio KPyrJIOTOOMYHOrO M KPYTIOCYTOUHOTO MCMOJL30BaHUsI yCTa-

11 — 6ax pns aHTMbPH3A;

. 8§ — HacoC TOpAUEro BOMOCHA!

JIHEWHOT O KOHTYPa;

J
7
J >a
— anTudpus)

Hacoc;
(caipoit) BOSLI;

HHBIN

HOBJIEHHOrO ‘000PYNOBAHNS U yBENIUUEHUST 00BbEMa IKOHOMHMH TOMUIMBHO-
sHepreruueckux pecypcoB B KueB3HHHUIII paspaGoraHbl u peanuayioTcs
CUCTEMBI COJIHEYHO-3JIEK TPHUECKOrO TeMIocHabxeHns X uiblx, obliecTBeH-
HRIX W TDPOM3BOACTBEHHBEIX 30aHWil, [MOMOJMHSAKNUIME CYLIECTBYIOMME
3JIEKTPOKOTEJIbHBIE COJIHEYHBIMHM BOROHAarpeBaTelisiMu, TpybollpoBOmamy,
TeIIoo6MeHHOit anMfapaTypoil 1 3allOpHO-peryjMpyloliell apMaTypoi, uto
NO3BOJIsIET B MEXOTONUTENbHEI NEPUoN NOjyyaTh TOPSUYH BOLY IJIS
TEXHOJIOTMYECKUX ¥ KOMMYHAaJIbHO-GBITOBBIX HYMX I, UCIIONIb3ySI COJIHEUHYIO
IHEPTHI0 B COYETAHUM C BHEIIMKOBO#M 3JIEKTPOIHEPTHUEH.
Inst Yxparponpoma Kues3HHUIII paapaboraHel TeXHUYECKHE DemieHUs
COJIHEYHO-3JIEK TPUYECKUX KOTEJIBHBIX PAa3IMYHOA MOUHOCTH.
HIpuHIIMIIMaNEHASI CXeMa CHUCTEMB! BKJHOUEHUS TDH KOHTYpa:
3aMKHYTHIA COJIHEYHBIN TEMJIOTIPUEMHBI KOHTYP, COCTOSNIMMA U3 COJIHEY-
HBIX KOQJUIEKTOPOB TeMooOMEHHHKaA, Hacoca, 3allOpHO-peryJMpyiouen
apMaTypbl; pa3OMKHYTBI# KOHTYD rOpPsSiEro BOMOCHABXKEHHUS!, CO CTOSIuM
U3 TeII0ODMEHHUK 3, Hacoca, aKa-aKKyMy JIsiTOpa Topsiueil BOAbI, 3alOpHO-
Peryimpyiouieit apMaTyphl U PETYISATOPA TEMIIEPATYPbl; 3aMKHYThIil KOHTYD
Iybnepa, BKmOYalMmMil 3JEKTPOKOTIH, OaKu-HAKONUTENH, 3allopHO-
perynﬁpyxomyxo apmarypy. Hacoc, KOTOpbI# IPOKAYMBAET TEIJIOHOCUTEND B
KoHTYpe nybnepa, 6iaromapst uepenoBaHuio paboTsl COJIHEYHOrO TEIIO-

NDUEMHOrO KOHTYypa M KOHTypa nybiepa siBiisiercss obmMM IUIsSL OBYX
KOHTYpOB.

— TOOOrpeBareib Co.

J
oy (rennoHocuTeNH

OMIOBOR,
7 — peLMpKY fALHO

CKOpOCTHOH B

Goxermst; 10 — Hacoc MCXOTHON

NpucraBKy B Korenmuol B r. Uapmi
Hbi 6aK; 3 —

6 — cereBhbi€ HACOCEHI;

'
=

£
J
cxemMa CONHEUHOR

i1 KONNeKTop; 2 — pacluMpuTeNb

noporpeBareib ropsiuero BopoCcHa

OJOBORAHON

CONHEUHOro KOHTypa

!
ChIPAR BORA
$§ — oTOIUTENBHEIE KOTIbL,

GaK ropsiueii BOMLL;

12
CKOpPOCTHO B

llonnast aBTromMaTM3auusl ynpaBJieHUS pexuMaMu paboTsl KOMBGHHHPO-
BAHHO#l CHCTEMBI COJIHEYHO-3JIEKTPUYECKOTO TeIUiocHabXeHUsl, a TaKxKe
aBTOMaTU3alMsl BCEX €€ Y3JIOB 1 0GOPYNOBaHMS NO3BOJISIET 3HAYUTENHHO
NOBRICUTE 3¢ EKTHBHOCTD CUCTEMBI, YJIYUILHMTEL €€ IKOHOMHUUECKHE NOKa3a-

1 ~ CONMHEUHRI!

Puc. 4.15.
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Puc. 4.16. Npumprmanssast cxema COMHEUBO-3/IEKTPHIECKON CHCTEME! TEMJIOCHAGXEHNA CRHHAD-
HHKZ  MaTOYHMKA B KOJX03€¢ 30J0TOHOIICKOro paiiona YepKacckoif 0611

TA — rennoaxkymynarop; Hl, H2 — Hacoc; [IMA — npotwBoHaKwrbIi annapar; BBIT —
BONOBOASHON NoporpeBarem; Ky — tpex¢asobiil perymvpopounbit knanaw; I1 ... T6 —
repMoconporuiiesust; PT1, PT2 — perynsrops! remneparyp; KY — koMMyTupyomee yerpoiter-
Bo; PPT1, PPT2 — perynsrops! pasHOCTH TeMIIEPATyD

“renu. IlepBast rakast cucreMa MOCTPOEHA M 3KCIUIyaTHPYETCsl B KOJIXO3€
3on0oToHOLUICKOro paitoHa YepKaccKoii obJiactu (puc. 4.16).

IlpopeneHsr HaTypHBIEe UCCIIEOBaHUS, KOTOPBIE NI0KAa3a/M, 4TO cucreMa
TpOU3BONUTENILHOCTRIO 25 MZ/CyT 3KOHOMHUT 21 T ycii. Ton. B rof; ronoBoM
3KoHOMuuecKuit apdext or mHenpenus: cocraBnsier 7,8 Tic. pyB. npu
KanuTaJibHeIX BIIOoxeHusix 17,5 tuic. py6b.

B Hacrosuiee spems pa3paboTaH aKcIepUMEHTANIbHBI IPOEKT KOMOUHH-

POBaHHOM CUCTEMBI COJIHEYHOTO rOPSIYEr0 BONOCHAGKEHUSI M NEXYDHOTO |

OTOINIEHMS! C MCTIOJIb30BAHMEM BHEMUKOBOW 3JIEKTPOIHEPrHMHM HJisl Hasbl
orabixa Ha 500 mecr. CucreMa paboraeTr B OByX pexumax — JIeTHEM
(ropsiuee BomocHaBxeHUE) U 3UMHEM (X yPHOE OTOMIIEHNE).

IlpyHuMMMaibHAsE CX€Ma CHCTEMBI BKJHOUAET TPM KOHTYDA: COJIHEUHBIH
TEnIONPUEMHbIH KOHTYD; KOHTYD HAaKOIUIEHHUSI, KOTOPH B 3aBUCUMOCTH OT
pexuMa paboThl cucTeMbl paboTaeT KaK KOHTYD ropsidero BONOCHAGKEHUS
TubOo mexypHOro OTOMJIEHHST; KOHTYD 3JeKTpony6biepa. CiucreMa paboraer
B aBTOMATUYECKOM pexuMe, obecleunBasi Cllefymouiee:

BKJoueHHEe B paboTy UMpKYJISIUMOHHBIX HAcOCOB BCEX KOHTYpOB,
nonorpesareneil ~ No curHajiy raiiMepa, 6aKa-nyGilepa — IO yCTaHOBJIEH-
HO TeMIieparype;

peryMpoBaHue TemIlepaTyphl ropsueif Bomw, MOpaBaeMo#l INoTpebu-

T€JI0, ¥ TEMNIEpPATYpHl TEIUIOHOCUTENISI B OTalJINBaeMbiXx [OMEUIEHUSX B

3aBHCHUMOCTH OT TEMIIEPATYPhl HAPYXHOTO BO3Iy Xa;
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HOAMMTKY KOHTYpOB.

[lpoBeneHHBE HATYpHBIE MCC/IENOBaHUSl KOMOMHMDOBAHHBIX CHCTEM
COJIHEUHO-3JIEKTPUUECKOr0 TETHIOCHADXKEHHSI U ONBbITa IKCINTyaTalMK TAKUX
CHCTEM, AHAJIM3 NPOBENEHHBIX pa3paboTOK, HCMOJIB30BaHUE CEPUAHOTO
obopymoBahusl, a TaKXe€ NpennojaracMas muddepeHnuanus Tapudos Ha
3NIEKTPO3HEpPruio, BKJ0Uasi €€ yaelenieHne BO BpeMsl IPOBaloB B rpadu-
KaX 3JIEKTpUYEcKUX HArpy30K, CBHOETEJILCTBYET, YTO NPUMEHEHHE TaKuX
KOMOGMHHPOBaHHBIX CHCTEM BECEMa MEPCNEKTUBHO NI TEXHOJIOTHMYECKHX
Hy ]l HADOTHOTO XO3SCTBA M Pa3IMUHBIX OGBEKTOB COLKYJIBTORTA (Ga3sr
OTHBIXa, NHOHEpArepst u T.4.).

Co3gaHue CONIHEYHO-TOMJIMBHEIX M COJIHEYHO-3JIEKTPUUECKHX KOTEJIBHBIX
U COJIHEUHBIX NpUCTABOK K NeHCTBYINMM KOTEJBHEIM, MOXHO paccMarpu-
BaTh KaK HauboJiee MEPCIEKTUBHOE HanpapjieHne UCIIOJIb30BaHUS COMHEY-
HO# 9Hepruu ISt neneil rerocHabxenust. Jocturaemasl B TakKUX yCTaHOB-
Kax 3KOHOMusI ToruBa cocrapiser 100 ... 150 kr ycn. tomt/Hon ¢ 1 M
koyektopoB. ITo apdeKTuBHOCTM K HafmexHOCTH paboThl OHM HaXO@sATCS

.ﬂpHGHHSHTeHLHO Ha OMHOM ypPOBHE, UTO NOJBOJISIET PEKOMEHNOBAThL X KO

BHEJDEHNI0 HA BHOBb CTPOSIIMXCSI, PEKOHCTPYHUPYEMBIX U NEHCTBYOWMX
KOTEJIBHBIX.

4.5. IPMMEHEHWE COJTHEYHOH 9HEPIHH B IPOH3BONICTBE
CBOPHRIX KXENE3OBETOHHBIX H3EAHM

HarotoBnenue cGopHEIX XKeJie300eTOHHBIX U3Nesuil SIBIISIETCA ONHUM U3
HauboJiee IHEprOeMKHMX TEXHOJIOTMYECKHX [IDOIIeCCOB B CTPOMUTENIHLHOI
uHpycrpuu. Ha temnosyio oBpaBorky uamenuin npuxomurest 50 ... 70 %
ofmeasaBonckoro TemlonorpebsieHNs; 3T0 COOTBETCTBYET YOEILHOMY
pacxony 3HepropecypcoB Ha 1 m3 mamenmit 1,96 Tllx, wm okono 80 kr

ycia. tom. (cpenHuii MoKasartelis MO crpaHe) [4], mpuuem B paitoHax c
xapkuMm Kiumatom (CpenHsis Asus, KasaxcraH, 3akaBKasme, m0XHBIE
obnactu PCOCP u YxpauHsl) npouasomutcst 25 % -obujero o6bema cHOpHBIX
xene3oberoHHBIX u3feNui, a pacxon TEIJIOBOM 3HEPTMM COCTABJISIET
64 mna I'x.

B Hacrosimee BpeMst miisi MpOM3BOJCTBA )KEJIE30DETOHHBIX H3MENHIA -
paspaborgHBl TEXHHYECKME pemeHUsl M0 MCHOIL30BAHUI COJHEUHOR
PaManKy C ecTecTBEHHOH IUIOTHOCThIO NOTOKA, OCHOBAHHBIE HA NPUMEHE-
HUM pa3/iMyHOro BHUMA reiauoKamep u renuodopm ¢ nokpeituem CBUTAIL
TE®OT, CTUTHII. Harpes KOHCTPYKUM#l MJIM MaTEPUAJIOB BO3MOXEH 1O
45 ... 70 OC; sxoHoMmus mpu 3TOM coctapisier 70 Kr. yciL Tomn Ha 1 m?
usnenuit. Mlpu coopyXxe€HuHM HOBBIX NOJIUTOHOB CTOMMOCTH CTDOMTENIEHO-
MOHTamHeIx pabor cHixaercss Ha 20 ... 30 %, pacxon Bombl CHUXAETCSH
Ha 0,5 1 [3]. Oroit npobemoii 3annMarnTcs uHctutyT BHUIM Tennonpoext
MunmoHramcnencrpost CCCP u psig uHctutyToB Docerpost CCCP u obuumii
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o6beM COOpHBIX Jxesie300eTOHHBIX M3fieliMii, BBINTYCKAeMBIX [0 TaKOM
TEXHOJIOrMH (B yCIIOBUSIX TEIUIOBOH 06paboTKy xee3oBeToHHbIX Hane uii
Ha TEXHOJNIOTUYECKU X JIMHUSIX OTKDHITHIX LIEXOB U [OJIMTOHOB), B HACTOSMEE
Bpems coctasisier 25000 M B rox [1,4]. -

OnHako ocHobHast Macca (okosio 70 %) cOOpHRIX xeJie306eTOHHBIX
M3NENMA M3TOTOBJISIETCS Ha TEXHOJIOTHUECKOM O06OpYINOBaHMH, DacHolio-
XEHHOM BHYTpU IIPOM3BONCTBEHHbIX 3faHuil. Iloaromy HeoOxomuma
pa3paborKa u BHeZpeHuE 3¢deKTUBHEIX CIOCOB0B HUCNOJIL30BaHUS COTHEY-
HOH 3HEPTUH UMEHHO B TaKUX YCJIOBUSIX.

Bomosnennsie KuesB3HUITT paspaborku cxeM u oGopynoBaHUsl NO3BO-
UM HAMETUTE TIYTH UCMOJIb30BAHUSI COJIHEUHOM 3HEPTMH B TEXHOJOTHUH
Ipou3BoacTBa cOopHoro xenesoberona (raba. 4.1). -

4.1. O6nacty NCNIOL30BAHNA COJHEUHOM SHEPrHM B MPOMIBOJICTBE XKENe300eTOABIX MaTeNui

Tum cucremsr TernuoBkie HArPY3KU

TEeXHOJIOruuecKasi BCIIOMorarelbHas

HusxoremneparypHas ¢ coJiHey-
HBIMH KOJINIEKTOpaMy MII0CKOro
T™HNa:

6e3 nmybiiepa llpenBapurenLHEIM Harpes I'opsiuee BomocHaGxe-
KOMITOHEHTOR GeTOHHON HMe Ce30HHOTo aeiicr-
cMecH BHA
¢ ny6iaepoM To xe T'opsiuee BofiocHabK e~
- Hue
COJIMEYHO-TONNUBHAA HuskoremneparypHas TennocHabxeHne
KOTeNnbHasa . obpaborka xenesoferona
(B KacceTHEIX YCTAHOBKAX);
TIpeBapUTEILHBIN Harpes
KOMIIOHEHTOB;
obpaborka xenesoberoHa
TPAIMITHOHHBIMHM METONAMU
COJTHEYHO-TETIIOHACOCHBIE O6paborka xene3oberoHa »
YCTaHOBKH _TPaIMIMOHHLIMH METOIaMHU
BricokoremmneparypHas cucTEMa
€ KOHUEHIPUPYIOLMMY COJTHEY-
HBEIMM KOJUIEKTOPaMM: .
THna " GOKIHH” U p. HuskoremneparypHas obpa- Terutocnabxense

GorKa xelnesoberona 1 obpa-
6orka Ges nnponapku Tpamu-
ITMOHHBIM METOAOM

€ COJTHEUHBIMM TIapOreHepa- OGpaborka xenesoberoHa
‘TOpaMM : € NIpOIIapKoit TpaIHITHOMHBIM ~
METonoM

CoanaHue cucreM COJIHEWHOrO TEMIOCHAGKEHMS] Ha CYHIECTBYIOLIUX
aaBomax JXBH c orpaboraHHOl TeXHOJOTHEH OCYWECTBUMO M 3KOHOMH-
4EeCKH nenecoobpasto yxe ceromtsl. OQHAKO 370 CBS3aHO ¢ nooBopymoBa-
HUEM TPAIULMOHHBIX KOTEJbHBIX YCTAHOBKAMU MOJIST NpeNBapuTelbHOTO
HarpeBa (mo 45-55 OC) mommuTouHO# BOZEL; JOrpeB ee NO Tpebyemoil
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TeMIIEpaTyphl MM NIOJIyUEHHE Napa OCYLIECTBIIAETCS B KOTJIaX. COJIHEUHHIE _
KOJUIEKTOpBI MOTYT Da3MemaThCsl Ha OMOPHBIX KOHCTPYKLMSX HA KpBINE
KOpIyca UIlM Ha y4acCTKe TepPUTODHH, npuierampien K KoTessHOMH.

lpuMeHeHue CONHEYHO-TOIUIMBHBIX KOTEJBHBIX MOXET obecneunts
3KOHOMHUIO 3HepropecypcoB o 40 %, uTo cocTaBiser 34 T ycn. TOIUL B TOX -
Ha 1000 M3 cOOpHBIX xene300eTOHHBIX U3NEUi. JKOHOMHUECKHUHM 3¢(bexr'
npu 3ToM Gyner oxoJio 300 py0. Ha 1 M3 M3meNmst,

C NoOMOLIpI COJIHEUHBIX yCTAHOBOK MOXHO OCyLIECTBJISITH [ONOrpeEB
BOMB! HAa KOMMYyHAJIEHO-ObITOBBIE HYXKTBI NpennpusiTiit U NpenBapuTeib-
HBI{ HArpeB BOIpl, UAYyLIEH Ha 3aTBOPEHUE fEeTOHHO# cMecHu, YTO, B CBOIO
ouepenb, yBelMuuT JIOJI0 NPUMEHEHUS COJIHEYHOH 3HEpruM B TEIUIOBOM
GasaHce Npennpusitusi cGopHoro xesne3oberoHa.

Eue omHo MepcneKTUBHOE HalpaBJiCHHME — CO3[iaHMe Ha 3aBOAaX KBH
CHCTEM C COJIHEYHO-TEMJIOHACOCHBIMM yCTaHOBKamu. B nocnennee Bpems
MHTEHCHGULMpPOBAJIMCh pa3paborku M HayyHBIE MCC/ICNOBaHMA B 3TOl
obJ1acTy, a B 6npkaiiiiee BpeMst IpEIoNaraeTcsl OpraHn3oBbIBaTh TIpOMBIIL-
JIEHHBI BHITYCK [1aDAMETPUYECKOro psifia apOKOMINPECCHOHHBIX TEIIOBLIX
HACOCOB TMMA ”BOfa-BOfa” NpousBomuTeisHoctsio 100 xBr ... 25 MBr, T.e.
HameuaeTcsl coamaTh MarepualibHylo Dasy MJisi BHEQpEHHUS CUCTEM C COJl-
HeYyHO-TEeMJIQHACOCHBIMH  yCTaHOBKaMH. JIOCTOMHCTBaMHU TaKUX CUCTEM
SIBJISIETCS ToJiyueHue TpebyeMoi TeMIIEPATYphl TEMIOHOCUTENIST Naxe NpH
HeBNaronpusiTHRIX METEOPOJIOTHYECKUX YCJIOBUSIX, a TaKXKE COKpameHue

_ morpeberust anepropecypcoB fo 60 %. IKOHOMMYECKUH addexr npu atoM

cocrasnster 3,6 py6. Ha 1 M uanenusi. TemIepaTypHblil ypoBeHs IoJyyae-
MOTO TEMJIOHOCHMTENSI B TAKMX yCTaHOBKaxX 3aBHMCMT OT Tuna pabouero
BemecTsa ¥ HaxoauTcsi B uHrepnane 65 ... 80 °C.

1St cOaNaHMsi BHICOKOTEMIIEPATYPHBIX CUCTEM COJIHEUHOTO TEriocHal-
’KEHHSI ¢ COJIHEYHBIMH KOHIEHTpAaTOpaMHu M MaporeHepaTopamMu Tpebyercs
paapaborka y BHIYCK COOTBETCTByWLIEr0 o6opynoBanusi. Paborst B aToM
HanpapjieHuy BENYTCSI B Dsiie OpraHU3alui. Kues3HUUIAINl u HIIO
”Conuue” AH TypkmeHckoi CCP npoBOASIT COBMECTHBIA 3KCMIEPUMEHT 10
UCIIONIb30BaHMI0 COJIHEUHBIX HU3KOTEMIIEpATYypHbIX KOJUIEKTOpOB THIA
»®oxkimmH” Ha 3asone KBU B Typxmenckoii CCP.

Baxnemv Hanpapyienuem pabor B 3T0# obnactu siBjisiercsl paspaborka u
BHErpenye HU3KOTEMIIEPATYPHOI TEXHOJIOTHM C NPUMEHEHUEM TEMJIOHOCH-
TeIsi, TeMIeparypa Koroporo He npessiuaer 60 ... 70 °C. OnHako npumere-
HUE TaKO} TEXHOJIOTHHM 11eJ1eco0fpa3HO TONBKO NPU UCNONE30BAHUU XUMMU-
YecKUx nobaBoK, yCKOPSIOUIMX TBEPICHHE M MOBBIAWIKX MIAaCTUYHOCTH
BeToHa, a Taxke IpM HaJMuuM chiepualisHoro ofopynoBanusl, BrenpeHue
3TOH TexHOJIOrMM TNO3BOJIUT WIMpPE HCIIOJIB30OBATh COJIHEYHYI0 IHEPTUI0 B
obuiem smepreruueckoM DajaHce NPenNPUSITHH, 3HAYUTENIBHO yBEIUYUTH
3KOHOMHIO HEPropecypCoB IIpy NPOU3BONCTBE COOPHBIX KENE306eTOHHBIX
M3NeTIHiA,
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4.6. HCTIOJNb30BAHME COJTHEYHO# SHEPTHH B CENILCKOXO3SHCTBEHHOM
TPOM3BOJICTBE

BO3MOMXHOCTH MCIIOJIb30BAHUSI COJIHEUHOH 3HEPrUM B CEJIbCKOXO3fCT- |
BEHHOM HPOM3BOACTBE UPE3BHYAWHO WHMPOKM M MHOrooGpasHsl. ITO:

MpOUecCH CyKy KOPMOB, C€Ha, NpONYKuMy; BRIpaliuBaHue B r€HEpaTopax
XJIOpe/Disl Ha KOPM CKOTY; BHIpAl{MBAaHHE NIPOMYKiMH B 3aKPBITOM TpyHTE
(rennuupl, NapHUKM); TOOOTPEB OTKPHITOrO TPYHTa; HarpeB BOOBI JJist
noJMBa W HUcKyccTBeHHoro peiGoBomcrBa. Ho HauBonee OiuakuMm 1o
TeMaTUKE NAaHHOH KHUTH SIBJISIeTCS! MCCJIENOBAHME COJHEYHOH 3IHEPrHU B
cHCTEMAX TEMJIO- M XJ1anocHabxeHus B XuBoTHOBoACTBE [2].

YCTaHOBKH [UISL ropsigero BojmocHabxeHust ¢epM M JieTHUX Jiarepet
KDYIIHOTO DOTaToro0 CKOTa HPUMEHSIT aBTOHOMHBIE C TEPMOCHGOHHOM
LUPKyJISluMei WK B COUETAHUM ¢ IybJMpYyOLMMH MCTOYHHKaMH (KOTeb-
HBIMM, 3JIEKTpOBOgONlomorpesaresisimu). Mx HpuMmeHeHue OOYCIIOBIIEHO
TEXHOJIOTMYECKHUMH HOPMAaMH, COrJlacCHO KOTOPHIM TeMIleparypa BOJMBI 1Jist
HOMBIBAHUS BEIMEHHM KODPOBHI OJIKHa BbiTe He MeHee 38 OC, nnst mpomsis- |
Ku MoJlouHoro obopymoBanust — 55 ... 60 OC u npomonackuBaHusl —

25 ... 30 OC. TexHonoruueckue cxe€MH YCT3HOBOK He OTJMYATCS OT if
ONMCAHHBIX paHee.

B cBHHapHMKAaX-MAaTOYHHKAX COTJIaCHO NEHCTBYIIUMM 300TEXHUUECKHM ‘]
HODMAM B JIETHHH NepHON HeoGXOmMME! OGOTpeB GETOHHEIX NOJIOB B |
npenenax 28 ... 32 °C B aoHe conepxaHusi HOPOCSIT, a TAKKE NONOrPEB BOIBI [

IJIs TEXHOJIOTUYECKUX HyX . [Inst aTHX penedl peKOMEHIyeTcst MCHOoNb30-
BaTh COJIHEYHYI0 3Hepruio. JbdeKtuBHOCTs 06OrpeBa beToHHoro nosa mis @

NOpOCAAT B JIETHUH NEPUON TNOATBEPXKMEHA HCCIENOBAHUSIMH, BHINOJIHEH-
HoiMu BHUMITH Mexanusanuu u snekrpudukaumu celpcKoro xoasiicTsa
(BHUMOTUMOICX).

YcTaHOBKY IUIsl TEIUIOCHABXKEHHs! cCBHHAPHUKOB-MaTOYHUKOB peKoMeH-
AyeTcsl HUCHOJb30BAaTh B NBYX KOHCTPYKTMBHHIX BapuaHTax. B cBunap-
HHKaX ¢ 11€HTPalM30BaHHLIM TeMlocHabxeHueM mist oforpesa NOJIOB B
MEXOTONUTEJILHEIH TEPUON  1eJ1eco06pa3Ho  MCHIONb30BATh  CONIHEUHBIE,
BOMOHArpeBareliLHEIE HPUCTaBKU.

C penbo CHIKEHUS yhespHBIX KalUTalbHBIX BJIOXKEHH ciemyer
fipenycMmartpuBate NoouepenHoe TensiocHabKeHne nByX CMEXHBIX CBUHAD-
HUKOB-MaTOUHUKOB C NIOMOWbI0 OMHOR ycTaHOBKH. [IpoMeXxyToK BpeMeHH
MEXny 3alloJIHEHUEM CMEXHBIX CBHHADHUKOM CBMHOMATKaMu Ilepen
ONOPOCOM COCTABJIAIET B CpefHeM OJMH MECHI], B TEUEHUE KOTOpOro fiopocsi-
Ta B NICPBOM CBUHAPHUKE B MECSIYHOM BO3PACTE CTAHOBSTCS MeHee Tpebo-
BaTeJIbHE! K 0BOrpeBy, M yCTaHOBKY HEOGXOMUMO HEpeKJoyaTh Ha Apyro#
cBuHAapHUK. B atom cnyuae rpadux rtemnonorpebnenus COOTBETCTBYET
NpUXORy MECAYHOM 3HEPIUM COJIHEYHOM pamuMaluyM Ha HpOTSHKEHHH
nepuona ucHoNb30BaHHUS FEJIMOYCTaHOBOK,
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ISt CBMHADHMKOB-MATOYHHKOB IIPH MELEHTPaM30BAHHOM TellocHab-
JKEHUH PEKOMEHRY eTCS UCIIONb30BaTh KOMOMHUPOBaHHYI0 CHCTEMY COJTHEU-
HO-3JIEKTPUUECKOro TEINIOCHAGKeHUsI ¢ aKKyMy/HMDOBaHHEM Teillla BO
BHENUKOBHI Nepuon, paspaborannyio Kues3HUUIN n BHUANTAMICX.

TexHoJlormyeckasl cxeMa KOMOMHMPOBAHHOM CHUCTEMBI COJIHEYHO-3JIEK-
TPUYECKOrO TEMIOCHADKEHU ST (cm. puc. 4.11) npenycMmarpuBaer ee paory B
JeTHEM U 3UMHEM pexumax. B nerHem pexume (anpens-oKtsibps) Temno-
cHabxeHue norpefureneit B pessix oborpeBa GETOHHBIX HOJIOB U IOROTPEBA
BOAbl I TEXHOJOTHUCCKHUX HYXA OCYUIECTBIIACTCA 3a CUYET COHHe‘{HOﬁ
JHepruu C HaCTUYHBIM MHCHOJIB30BAHHEM BHETIMK OBOH 3NIeKTPOSHE pruM. B
3UMHEM pexuMe (HOAOpb — MapT) TerioCHaOXeHue NoTpeduTeNel, BKITUast
NONOrPEB BEHTHISIMOHHOTO BO3OyXa OCYLIECTBJISIETCSI 3a CYET BHENMKO-
BOW 3JIEKTPO3IHEPrUHU.

CucTeMy pEKOMEH[yeTcsl BLIIOJIHSITB OBYXKOHTypHO#l. KoHTtyp Teiio-
noTpeblieHusT BKII0YAET MPKY ISNMOHHEIR Hacoc, IPOTOYHBIE 3JIEeKTpOHar-
pesarenu J13-100 u remionorpeburenen.

B nerHuit nepuon paboraer omuH 3JIEKTPOBOJOHArpeBarelis, obecieun-
Basl HarpesB BOMM! IIpU HEmocTarke CcOJIHEyHo# pamuauuu. I'opsiuast Bona €
temneparypoit 38 ... 45 OC pyupkynupyer Ho perucrpaM obGorpeBaeMbIX
noJioB ¢ ofpaTHoIt Homayeil B HUKHIOK yacTh DaKa-crpatuduKaropa TA.

PexoMeHnyemoe 3HaueHue TEMIEepaTypsl BOIbI Ha BBIXOHE M3 TEJIHO-
NpUEMHUKOB ¢ y4eToM TeIionoreps cocrasisier 50 ... 52 OC. Ilns monyue-

"HUS1 3aRAaHHOTO 3HAYEHWS TEMMNEPATYPhl BOXH! FEJIHONPUEMHUKH 11erecool-

pasHO COENMHHTL NMOCHEROBATENIbHO B CPyIIHL. PeryjMpoBaHHe uacoBOM
HOJauM TEMJIOHOCUTENISI uepe3 resiMONPMeMHUKH I103BOJISIET yBEJIMUMTh
OHEBHY0 BhIpabOTKy TEIUIOBOH SHEPruM ¢ TEMIEpaTypoil TeIIOHOCHUTENS
50...520C na 100 %.

Ynpasneuue paGoroii cucTeéMsl — aBToMartuyeckoe. IIpu HeobxomumocTu
cucrema Moxker OwiTh HOTIOJIHEHA XOJIOAMIIBHOM ycTaHOBKO#. Takast cucre-
Ma, pa3paBoranHass BHUUINTUMICX, Kues3HUUIIl m HTTOPAH YCCP,
CMOHTHUPOBaHa U uclbiTaHa B PocToBCKO# obacru.
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