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SHEPTETUYECKMIA NOTEHUMAS COJSIHEYHOM
PALAMALIMN Y OU3UYECKUE OCHOBB! Ero
HUCMOJIb30BAHUS

1. OBLLUAS XAPAKTEPMCTUKA COJIHEYHOM PAAMALIMM

Co -
{305 T-TiilicueKM Erl;xgauzixoe (QC?%’gI(;IJIO, HMelollee  JHaMeTp
. KM. Macca (2. Kr) B 333 )
BhiLIAeT Maccy 3eMa Goniute oty
H, a o6beM B 1,3 MaH
o 2 2 , . pas 6oabile 06L-
o e;foe/M.rlin. XI/IMH'{QCE\I/IH cocras Coauna: 81,76 % BOJOpOa A
Ba,COJIOH g.npm u 0,1 % aszora, Cpennsia naoTHoeTh Bemecr-’
e o0 Kix/MgaBé{a 1400 xr/m3, a B ero HEHTpe OHMa JOCTHraer
. HApQ.BpaPI[l}L]ZS:H Cousnma mpoucxoast TEPMOSALEPHbIE °
. . Bojpopoaa B resaufi XKe
pear PCEY _ A H eXeceKyHauo
COﬂleféMKIB \:{ixce‘zwp[:m 1peoGpasyercs B SHEPTHIO, H3NYIaeMYiO
MHYECKOe NPOCTPaHCTBO B
¢ , { 3 BHJe 3JIEKTPOMAr-
WTHDLIX BOJIH DasnuuHofl MJaMHB. Mommuocrs nomxap coJi-

HEUHOro u3Jyuenus cocrapaser 4-102% xBr. B nenrpe Conn-
:L(ngﬁign‘;g:i&ﬁocmraeT OFPOMHOro 3HaueHus B 2. 10'° M[Ia
Sowoto 204 8~£1% f{TTI)H aKTeMnepaTypa 110 Pa3HHIM OHEHKaM
boptamenel & MJIH. K, TeMneparypa dotocdepr na no-
Snoctn | OJHIa npubnusurensio pasaa 5900 K.
BpeMeva. Emglg ;xli;prrmo JUOIH  HCHOMb3YIOT ¢ ApeBHeRInux
HBIX COJIHEUHBIX ﬂyqe.ﬁn;)a;:.r:ﬂr;logoﬂu;fgH};(I)Emempuposaﬂ-
mos. CorsiacHo Jerenje nbu6nu3me.nb;i o e s
. J e 0 B TO XKe
Irlgz ;ifﬂ‘; pcheam;m AépvxxzuMea IIPU 3a1HTe PORHOrO rigiﬂ‘iz
CO.HHelIHZH ;(J)Ipa JICH pHMCKOTO dJioTa,
aen o I/ICTOLIHII)/IK g}e{igggrm 310 HeHCIepnaeMuli B0306HOB-
JI nonagaer He3HaquTeﬂ:j;z;KZol;xI;CTpfsp.ln;HepmH. éla o
gaeMol
;}:gp}ggué npuueM 95 % nocrynaromeft conHeqHOﬂﬂaHeg?:gT
, porkosoMoB0e H3/Iy4eHHe B AHMaNa30He NJMH - BOVIH

or 0,3 10 2,4 MEM.

. /
CPXHCH rpaHuuE aTMOcdeps 3eMH 3a rog pocTuraer
8

[IOTOK COJIHEUHOf sHepruu B koauwuecrse 5,6-102% JIxk. Ar-
mochepa 3eman orpaxaer 35 Y% sro#l sueprum, T. e. 1,9
% 10% I, 06paTHO B KOCMOC, @ OCTaJ/ibHast SHEPTHsl pacxo-
Jlyetcst Ha HArPeB 3eMHOIl TOBEPXHOCTH (OKOJO 2,4.10%4 [Tk},
HCHapHTEIbHO-0CAOUHBI HHKA (OKOJO 1,3-1024 1x) u 06-
pa30BaHKe BOJH BMOPAX H OKeaHax, BO3AYUIHHX H OKeaH-
ckux Teuennii n serpa (oxono 1,2-1022 k). MomHocTb
IOTOKAa COJHEUHOTO M3NYueHHs y BepXHeH IpaHHubl aTMOC-
depnt 3emau paBHa 1,78-10'7 Br, a Ha noBepXHOCTH 3eM-
au 1,2.1017 Br. »

[liotHOCTs MOTOKa coJjteuHofl sneprun o y Bepxuedt
rpanuin atMocdepsl Ha MOBEPXHOCTb, PACIOJIOKCHHYIO NEP-
NEHAMKY/AAPHO HanpaBaeHHIO COJHEUHHX JyueH, cocrapisier
1353 B1/M? u Ha3blBaeTcs COJHEUHOH NOCTOSIHHOH, a cpel-
Hee KOJHueCTBO 9Heprun Eom, moctynatoumei 3a 1 4 na 1 Mm?
sTofi noBepxHoctH, pasio 4871 kILxk/(4-M?). Bceaencraue
Bpautenns 3eman Bokpyr CoJlHLa 1O 3/IHNTHYSCKOH op6u-
Te paccTosHHE MEXKIY HUMH B TECUEHHe roja H3MEHseTCs B
npeneaax 150 man. kM= 1,7 9, a 4acoBoe KOJHYECTBO BHE-
‘armochepHofi CoNHETHOH 3HEpPriy, nocrynawomeii na 1 m?
HOPMaJbHO# TOBEPXHOCTH, H3MEHSIeTCst B TEUEHHE rofa Me-
nee yeMm na 7 % — ot 4710 go 5036 xLxk/(1-M?).

[ogoBoe KOMHUYECTBO NOCTyNAlOUIeH Ha 3eMa0  COJMHEY-
Hofi smepruu cocrasaser 1,05-10'® kBT-u, mpHueM Ha MO
BEPXHOCTb CYUIH NIPHXOAUTCSH TOMBKO /5 uacTh 510l 3HEPTUH,
T.e. 2-10!7 xBr-u, (3amerum, uTo 1 kBT-u=3600 x/lx, a
1000 xIx=278.Bt-u) K sromy n06aB/si0TCsa 3SHEPIibA
setpa (1,58-10'° kBT-u B roa ¢ MOLIHOCTHIO 1,8-102 kBr)
M LPYyrie KOCBEHHBbIC BHABI COJHEYHOf SHEpTrHIL '

Bes yuep6a aJst 5KOJOTHUECKOH Cpellbl MOZKET 6uTH HC-
nosnwbsopano 1,5 % Bcell magawuieli Ha 3eMJIO COJHEYHO
suepruu, T.¢. 1,62-10'® xBr-u B roA (YTO 3IKBHBAJEHTHO
OrpPOMHOMY KOJHuecTBy Tomansa — 2-10'2 1 ycJa0BHOTO TON-
AMBa), OPH 3TOM MOLIHOCTb NOTOKA 3HEPIHH  COCTABJACT
1,85.10!2 xBr. -

Pacnpenesienne rno6aipHOro NOTOKa COJMHEYHOH pajHa-
IIMH Ha NOBEPXHOCTH 3€MHOrO HIapa KpaiiHe HEpaBHOMEpHO.
KoJsuuecTBo COJNHEUHOH 3HEprHu, IocTynaiomed za rop Ha
1 M2 poBepxHocTu 3eMaH, H3MEHAETCs NPHOAH3UTENbHO OT
3000 MJ1x/M2 Ha ceBepe 1o 8000 MIxk/M? B HanGosee XKap-
KHX IYCTHHHBIX MecTax (pHc. 1). .

"P®uerofoBoe KOAMUECTBO COJHEUHOH IHEPrHH, IOCTY<
naiclled 3a 1 nenn Ha | M2 noBepXHOCTH 3eMJH, KoJebaerca

or 7,2 MJIx/u? na cebepe no 21,4 MJIx/M2 B NyCTHHAX H
i |- ) ’ .
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TPONHKAX. Cpe,tmerolloaaﬂ NJOTHOCTE MOTOKA COJIHEYHOI'O
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,é §ff u? S %\ %&% o panyuenusi cocranaser Z2l0==250 Bx/mu? B Cy6TPONHUECKUX
, N y A 9 - obaactsx ¥ nycreiasx, 130—210 Br/m? B nenarpaabHoir yac-
; IS S X\\ ) ' CCCP un 80—130 BT/M? Ha ceBepe CCCP. Iluxosan
‘ \_/ 1 ;wf b [JIOTHOCTb TIOTOKa COJIHCUHOHM 3Hepruu gocruraer 1 xBr/m2
< e GARTA s CoJHeuHO€ W3JIy4€HHE Yy BepxHell rpaHHIUB 3eMHOH aT-
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%% \ \ ki ;Tg‘ KpacHoe H3JyueHue ¢ Gosee AJMHHBIMH BoaHamu. Maxca-
N = MYM HHTEHCHBHOCTH COJHEUHOrO H3JyueHHs NPHXOAMTCS HA
| 25 >\ N 4 & AnuHY BoJHB 0,5 MKM.
s ) , ‘ £2 [Tpu npoxOXKIEHHH COJHEUHLIX Jyueil yepes aTMocdepy
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oblieM NOTOKE NOCTYNAIel CONHEYHOR paayanuu. 3aBUCHT
OT reorpa®uyecKMX H KAHMATQJOrHYECKHX (BAKTOPOB H H3-
MEHseTcs B TedyeHue roga. Tax, 8 Kuese ona namensercs or
0,39 B utone 10 0,75 B nekaGpe, B MockBe — coOTBeTCTBEHHO
or 0,54 no 0,8, B Tauikeure — or 0,19 10 0,5, a 8 Amxaba-
re — ot 0,3 no 0,5. B ra6a. 1 noxasano pacnpenenesye
CPEHCMECATHOIO JHEBHOIO MOCTYHJNEHHUA COJHEYHOH 3HED-
~rHH Ha 1 M? rOpH30HTaNbHOI MOBEPXHOCTH HA BCEX LIMPO-
Tax -— OT 9KBATOPa 10 CeBepHOro MAJakCa, .

.
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Prc. 2. UHTeHCHBHOCTL NPAMOrG COHEYHOTO H3JlyueHHsl Bhlllle aTMocde-
pH 3eman (lo)\, Ha ypoBte Mops (/) w u3NydyeHHs aGCOMIOTHO HePHOrO
Tera npu reMneparype 5900 K (/oA) B 32BHCHMOCTH OT AJIHHB BOJHRH A

A

\

Ha puc. 2. noxasano cmexrpanbuoe pacnpepeneHue uH-
TCHCHBHOCTH NPAMOIO COJIHEYHOrO H3Jydenns / y BepxHefi
I'paHAnsl aTMocdepsl  HAa YPOBHE MOpsi B CPABHEHHH C u3-
JydeHueM aGCOJIOTHO dYepHOro Tena npH TeMieparype
5900 K. Ha puc.3 npuBeneHo u3MeHenHe CYTOUHOro NpHXO-
Aa CyMMAapHOrO COJIHEYHOrO H3NY4eHHS HA BepTHKajbHble
ITOBEPXHOCTH C I0JKHOH () W BOCTOYHON MJM 3amajgHON (6)
OPHEHTALME, PACIONOKEHHbIe HA PA3MHIHBIX UIHPOTAX —
Ha sKBarope (J), cesepHoM momoce (CIT), y HOJISIDHOTO
Kpyra (/1K) w na wupore 30, 42, 50 u 60°c. .
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Puc. 3. KonpuecTso cyMmapuofi colHeuHofi shepruu, nmocrynaioumefl na

I0XKOl (a) m BOcTOYHOH (6) opueHTa-
nped: .
3 — skparop; CIT — cesepuui nomioc; K — noaspusli Kpyr, mypora 30, 42, 50,
: 0° c. w, - :

N

BEPTHKAJBHYI0 NOBEPXHOCTb C
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B becenne-nerunit nepuog (c 21.03 xo 22.09) nocrynse-
HHUE CONIHeYHOH sHeprum Ha BepTHKAJbHYIO MOBEPXHOCTh B
paloue ceBepHoro nosmca MakCHMajbHOE, H C MPOABHKE-
HueM Ha 1or ono ymeHbIUaercss H Ha 3KBaTOpe aocruraer
- MAHHMaJIbHOTrO 3HauyeHust — HyJad — anqa NoBEpXHOCTEH
IOXKHOH opuenraund. B™T0 Xe BpeMmst B nepnox ¢ 22.09 go

. 21.03 noTok coHeuHOl PaaHalliA HA BEPTHKANbLHYIO noBepx-
HOCTb y CEBepHOro NOJIOCa PaBeH HYJIO, A7R NOBepXHGCTEH
C BOCTOUHOMN WM 3anaHOl OpueHTanueli O MakchMaseH Ha
3KBATODE Il yMeHbLIACTCS NPH yJaJeHHH OT SKBATOPA, a 34-
BHCHMOCTL TNOCTYMJIEHHS COJHEUYHOH paglandu Ha IOKHble
BepTHKaJbHble MOBEPXHOCTH OT IIHPOTHl MECTHOCTH GoJlee
CNO¥CHAA,

IToresunan cosHeunol suepruu MONKHO OXapaKkTepHu3o-
BaTb CpelHEroONOBLIM 3HAUEHHEM NPHXOAA CONHEUHOH paii-
amun Ha 1 M® ropusontanbHoli noBepxmocTH. Ioxosoe mo-
CTYHJEHUE COIHeYHON 3HEeprui Ha teppuropun crpan COAB
XapaKrepusyercs CJACAYIOMHMH JaHHbIMH (B xBT-u/mM2):
CCCP — or 800 (68> c.u1.) xo 2000 (39° c.u); Iap,
YCOP u Moaswa — 950—1050; Benrpus — 1200; MHP —
1750; Ky6a — 1900; Bonarapus — 2000.

F'onoBoit norok cosneuroro usnyuenus Ha TePPHTOPHUH
CCCP nusmensiercs B WIHPOKUX Mpeiesiax. Taxk, na 1 m? ro-
PH3OHTANLHOH NMOBEPXHOCTH Ha CEBEPHBIX OCTPOBAX H Cepe-
po-BOCTOUHON oxoueunocTH CubHpu 3a rog nocTynaer
scero 550—830 kBr-4, Ha Gosbulei wacru €BpOMNeHCcKoil
Teppuropun u Cubupn — 830—1100 kBT-y4, B 10MHbIX pah-
oHax Yxpauuni, Monganuu, [Mosomxkbs, Cubupu u ansuero
Bocroka — 1100—1380 kBt-9, B 3akaBkasbe u CpenHei
Asnu — 1400—1600 kBr-u, B NyCTHHHBIX paftonax Typx-
meHnn — 2000 xBt-9 u Gonee.

FonoBoe uncino gacos conneunoro cusnus pasno: 8 Typ-
kMennu — 3100, Yabexncrame u Tammnkucrae — 2815—
2880, Kasaxcrane u Kuprusum — 2575—2695, Apwmennuu,
Ipysun u Asepbaiigmane — 21252520, Yxpaune u Mod-
nasun — 2005—2080.

YcnoBusa 445 uCHOJB30BaHHS  COHEHON 3HEpPrHH B
CCCP naubosee Gmaronpusitusl B pecny6aukax Cpegtelt
Asun, Kasaxcrane, Huxkuem [ToBomxee, CeBeprom Kapka-
8¢ u pecnybikax 3akaBKasbsi, Ha 10Te YKPaunol u Cubupu,
B Monnapuu. B Cpenneit Asun 1poaomurensHocTs cBe-
TOBOrO 1Hsi B MIOHe jpocruraer 16 u, B Aexabpe — 8—10 4q.
3nech B rogy 300 coJHEeuHbIX AHEH, TPOXOMKHTEIBbHOCTS
ConHewHOoro custusa 2500—3100 u B rogx, a jerom — 320—
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400 7 B Mecsu. B paiionax, 61aronpHATHLX AJISE HCHOJNB30-
BaHHS COJHEYHOH >HePruH, NPOXKHBAET OKOJO “130 MJTH. t{e-
n0BeK, B TOM uncie Gonee 60 MJH. B CEALCKOH MECTHOCTH.

B nenrpannioii yactt CCCP 3a nernee nonyromxg, KOi-
pa tenonorpebienne MHHHMaJbHO, Ha 3eMﬂIou nocrynaar
OKOJIO %f3 BCEIO rOA0BOr0 KONHYECTBA CONHEUHOH SH%pFI/II/I,:l

‘B MIOJI€ NPHXOJ COJHEYHOH SHEPrHH B 5—10 pas C€oablue,
' e,
l}QMBB f:g;.é%l NMPHBEJEHBl NAHHHE N0 JHEBHHIM [OTOKAM
cymmapHoll n paccesnnoit (andysHoi) conneqﬁ?n 9Hepl;
riH, MNOCTYHAIOUHM Ha TOPU3OHTaJbHYIO HOBepJ,HOCTbC
Teyenue roxa B Han6osce kpynnbix ropofax Cosercxoro Go-
1032. TaM XKe yKaszaHbl cpeflHeMecsiuHble 3HaUeHUs TeMnepa: .
TypEl HapyKHOTO BO3AyXa B 3THX FopoAax. TH LaHHDIe ;{e_
06X0oaNMBl 178 BBIIONHEHIHS DacyeroB COJHEYHBIX YCTaHO
BOK.
K conHeunofi sHepruu A06aBafloTcs apyrhe 1'30306}103-
JsieMble HCTOUHNKH SHEpPTHH, CPeAH KOTOpHX HaliGoJbLIIM
' NOTeHNUuAaNOM s IPaKTHUECKOro HCIOIb3OBaHls obnafa-
€r 3Heprust BeTpa U CHOMACCHI. HOTeHuHa.an?xze pecypent
BeTpoBoii sHeprun B CCCP cocrasasior 8-10 KBTi-O‘I/Fg}I,
a - TexHHYeCKH peaJjusyeMas  MoulHoCTb — 2-10' kBr.
B CCCP paspaGoraunl BeTpO3HEepreTHdyecKHe YCTAHOBKH
(B3Y) mommnocrsio 30 u 100 kBr. 3a pybexomM, HanpuMep,
B CIIIA, ®PI', llBeunn, Januu M ap., 3KCIIyaTHpyerca
Goablloe KoaHuectBo Gonbliux u Maasix BIY. B CHIA
B 1986 r. cymmapras Mommnocth 30 thic. BOY cocraBasna.
1500 MBt, B ToM uucae 7 B3Y umenn MOIllHO(‘)Tb 25—
72 MBr, a cebectoumocth 3IeKTposHepriun ot BIY cocras-
aser 0,03—0,06 noan/ (xBt-4).

I'omosas npoaykuust Qorocunresa, B p_esym;;are KOTO~
poro ofpasyercs Guomacca, cocrapaser 57-10'2 kr yrae-
pOAa, mpu 3TOM HAKOIJIEeHHas 3Hepris Onomacch B JleCsTiH
pa3s IPEeBOCXOINT T'OIOBYI0 ROTPEeGHOCTh uesoBedecTBa B

3HEPTHH.

2. IPEOEPA30OBAHME CONHEYHOM SHEPrMK B TEMAOTY,
PABOTY M DNEKTPUYECTBO

ConHeuHas 3Heprusd Moxer GblTh npeoGpasoBaHa B Ten-
JIOBYIO, MEXaHHUECKYIO M 3JIeKTPHYECKYI0 3HEPTHIO, UCIOJb-
30BaHa B XuMu4eCKnX # Ouosorudeckux npopeccax. Cou«
HeuHLle YCTaHOBKH HAXOAAT NPHMEHEHHE B CHCTEMAx OTOM-
JEHUS U OXJIGKJCHHS JKHJbIX u 00ulecTBeHHBIX 31aHHA, B
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TEXHONOTHYECKHX MpONeccaX, MPOTEKAIOMHUX MPH HH3KKX.
CPeAHHX H BBLICOKHX TemneparypaX. Oui Hcnoab3yores And
IONy4eHusl ropsiyell BOALI, ONMPECHeHHS] MODPCKOH HJH MuHe-
PanM30BaHHON BOJAB, AJ8 CYLIKH MaTeDPHAaI0B H CEJbCKOXO-
351HCTBEHHBIX NPOAYKTOB u 7. n. Bnarogaps conHeunof sHep-
THH OCymecTBaAseTcs npollecc (OTOCHHTE3a u poct pacre-
Huil, NPOHCXOAAT PasanyHble DOTOXHUMHIECKHE npOoLeCH.
HsBectun Metonnsl rtepmognHaMuIeckoro npeobpasoBa-
HHS COJIMEYHOM IHEPTHH B 3JeKTPHUECKYIO, OCHOBaHHDbIE HA
HCMO/b30BAKUH LHKJIOB TeMJIOBbIX ABHTaTeNeH, TEPMOIIeK-
TPHYECKOTO B TEPMO3MICCHOHHOTO MPOIECCOB, a TaKKe
IPsiMBIE METOAB (POTO3NEKTPHYECKOrO, (OTOraibBaHHUECKO-
IO H  (OTOSMUCCHOHHOrO npeobpasopanull. HanGomvulee
' IpakTHUeCKoe MpHMeHeHHe TOJIy4ul  (POTO3TEKTPHUECKHAR
npeobpasoBaTesH U CHCTEMBI TEPMOIHHAMHIECKOrO npeob-
pasoBalikf ¢ NpuMEHEHHEM TEN/IOBHX ABHraTesell.

PaccMotpuM  Qu3RTECKYI0  CyMHOCTH poueccos npeoGpaszopanun
COJIHCYHOH 3Heprum B TeNOTY ¥ pacoTy, a TakKe COCTOAHHE PaboT 1o
TpOH3BOACTBY 3JIGKTPHYCCKOH IHEPIMH, NOCKOMLKY 3T0 Haubodee mofHo
XapaKTepHsyeT cOBPeMEHHLIH YPOBeHb PA3BHTHS IeJHOTEXHHKA,

[lpeoGpazopanne coaeunolt suepruy s MEXaHHUeCKYIO OCYIeCTBAS-
ercst B zBe cragud. [lepBag cragus Brmouaer dotorepmuyeckoe npeos-
PaSOBamKe, B pesysbTaTe KOTODOIO COJHEYHAH SHEPIHA, NOLJONIAeMas
B KOJIeKTOpe, HarpeBaeT TeIIOHOCHTENb HJH paboyee Tejo. DTOT Harpes
MOXeT MPOHCXOLHTH HENOCPEACTBEHHO B COJHETHOM KOJJIEKTOpe — Nipu-
CMHHKE COJHEYHOTO H3JNYUEHHH — HJH B TenNoOGMeHHHKeE, Tlpe aToM
TNIOMHMO HarpeBa KaK TaKOBOTO JJs TAKHX PaboduX Ten, KaK BOIAHON
Iap M Naphl GPraHuieCKuX BellleCTs (PPEeOHOB), MPOHCXOAKT TaKXKe npo-
lecc o0pasopanus u meperpeBa mapa. Bropag cramus OCYIHeCTBIIACTCH
B TEILIOBOM /IBHraTe/e, B KOTOPOM TemNoBafi SHeprus pabouero Tesa
npeoGpasyercs B pa6ory, B uuxae Temiosoro ABHrarejsa pabodee Teno
(BoasmOM Nap mim mapH $peonoOB, BOSAYX H T. IL.) UOAYYaeT TemJory
@ OT HCTOYHUKA TEeNJIOTH, B pesyabTate Wero ono pacliupfeTcs H Bbi-
noauseT pabory, otaaer Temnory Q, oxpyxawomeh cpefie H Ipu ToM
CHHMaerca C 3atpatofi paorul. [losesnas pabora uukna pasma pasHo-

.CTH KOJIWIECTB NOABEACHHOH U OTBEACHHOH TEIJIOTH L=0Q1—Qs a 3¢-
(eKTUBHOCTS NPeOBPa30BaHKS TemioTH B pabotry xapaxrepusyerca Tep-
MudeckuM KT/ wukna Ne=L/Q1=1—Q,/Q;.

HauGonee sddextupro npeoGpa3oBadue TENJOTH B pagory mpouc-
XOAHT B HHKJIe KapHo, cOCTOAmEM H3 HAeaBbIbIX IPOLECCOB ¢ MOABOAOM
TENOTHl HPU NQCTOAHHON TeMimepatype T u OTBOMe TeNJOTH npu 1o-
CTOfHHOI TeMnepatype Ty u umeomenm KIIJ New=1—T3/T,. Jlng nosu-
wenys droro KIII mneo6xofuMo ypeamunsats T, g yMeHbIaTh T,
B xamnoM pnanasoHe MakCuMalbHOR (Th) u muHRMansiol (Ts) Temme-
PaTyp o(pPeKTHBHOCTS UHKAA PEaNbHBIX TEMJOBHIX ABHraTeNell — mapo-
BLIX M Ta30BLX TypOuH, 1apoBofi MalinHH, ABUTAaTelell BHYTPEHHETO
ClOPaHuf 1 AP, — 3HAUUTENBHO HHXKe TepMuueckoro KITI mmxia Kapmo,
HO OHA TaK)Ke HOBHIUIAETCH IPH YBENHUEHHH CpejHeft TeMIepaTypHl iof-
BOZA Tell0TH W yMenblleHHn cpelHefi TEMIIEpATYPH OTBOAA TEMJOTHI,
Makcumansuvie BeHIMRL TepMUTECKOrO KNI npr runugnsix smatenu-
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amerpos pabouero Tena coctapasior 048 paa “aPOC“-"Og":‘
" ;I:gnox u 0,36 aas apurateliell BHYTPEHHETO CTOPaHuA W IA3OTypOH
CT 3

pIX YCTAHOBOK, YTO B 1,5—2,5 pasa Hmxke, ucM B LRKIe Kapso.
A ‘

CoayeuHas sHeprus npeo6p(ac3:)afeér)c;1 :Maézglz;});qeocéxggzﬂﬂoe{
37€KTpOCTaHIHAX , H 1 ya0-.
;Zﬁif:Hbrlr)geﬂ,nasﬁpaqeﬂﬁoe AJsl yJnaBJHBaHHs I;anI;ir:;;%f
SHEPrHH H ee nocnenosﬁTenI;fzpo(ggxr;gzzzgiagggg; e
y rifo. Aas
éi'elicaﬂneaKKng?hi;izTop TenJOTbl M CHCTEMa aBTOMAaTHIECKOrd
7 . .
)Hpg’?xg%z?;aﬁﬂe u npeo6pazoBanne COJHEYHOH uaHepng;ﬂ:
TENJIOTY OCYILECTBASETCS ¢ MOMOIIBI0 ONTHYIECKOH chC;HEQ-
orpaxare/efl n npueMHHKA CKOHU\eHTpYI/IpOEaHHOHHHorO e
HOH SHEPriH, HCMOAb3yeMOH AJf nonyqenmﬂx BOLLJHNeCKOFO
pa HJH Harpepa raséooépasnoro)u.nﬂ KHAKOMETall
a (paGouero rena). )
1en£°;fc;;§£em(§ﬁuﬂ COMHEYHbIX S.TIeKTpOCTaHI;lHHpJIyQ}I{lé?
BCEro MOJXOAST 3aCyUIIHBLIE W MYCTHIHHbIE 30HDL anoae;
B KOTOPBIX FOA0BOE KOJMYECTBO OC3AKOB HE répeBmmHa
250 MM, 3aHUMAIOT OKOJO !/ wacTu Beeil CyWH OSEMJH. A
[IOBEPXHOCTh CaMbIX GOMBIIMX AYCTbIHD MHpa 06u12en moon
mansio 20 man. km? (naomans Caxapbl Z MJIH. KM )nsa g(p_.
nocrynaer okonc 5-10'® kBr-u conneunoi sHeprun. lipn b
dexTUBHOCTH PeO6Pa30Banus COJHEYHON IHEPTHH B 3JEK .
puueckyto, pasoii 10 %, mocratoyHO HCMOJbL3OBATH %c&:
1% TeppHTOpMH MyCTHIHHBIX 30H A/f DasMelleHHs :
yT06B 00ecneunuTh COBpeMeHHDbIT MHPOBOH ypOBeHb 3HEPTo
eHUA,

HOT%eG}iJ:chosmee BPEMsi CTPOATCS COJIHeUHBIE 3nempocc%n-
muH B ocHopHOM ABYX THROB: CIC GalleHHOrO THRA H %
pacnpejenenHoro (mMoayabHoro) tuna. Mpes, gemam;-
B ociope paborsi COC Gaurennoro tuna (puc. 4), 6oina BSC
ckazaa 6osee 350 ner masan, ogHako crpourenbcrso C
3TOr0 THMa Hauajoch TOJBKO B 1965 1., 2 B SQ-X ronax Slbzllf
THOCTPOeH Psii MOIKBIX cONHeuHbix saexrpocraniil B CIIA,
3anaanoit Espone, CCCP 1 B apyrux crpaHax. ,

B 1985 r. B n. Ulenkuno Kpoimckoi o6aacru Oblna BBe-
nena B sxenayaranuio nepsasi 8 CCCP conneunast 3‘”?”886
craniusi COC-5 31eKTpUUECKOH MOIIHOCTBIO 5 MBg, I
reJHOCTaTOB (MIOCKMX 3epKan) maomanpio 255 M? KaK-
Db, uMeromux K03 duiuent OTpa}KeHHHuOJI, KOHUEHTpH-
PYIOT CONHeuHYI0 SHEPTuIo Ha UEHTPaJbHbI NPHEMHIK B BH:-
Jie OTKDLITOrO NHJHUHAPa, yCTAHOBJEHHOrO Ha GauHe BLICO
To# 89 M M cayRamero naporeneparopoM. CTpOouTennCTBO
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C3C-5 obomwnocy B 30 Man. py6., a yaelbHas CTOMMOCTH
yCTaHOBJIEHHOH MomHocTH pasHa 6 Teic. py6/xBT.
Brinosnens T€XHHKO-3KOHOMHYECKHE PacueTsl U IPOEKT-
HEle 11popaboTku Gaounnx CIC obmeli Momuoctbio 200 u
320 MBr, sriovaiomux gersipe 6a0xa mo 50 u 80 MBr.
YnenbHsie Kanurajsoniokenns coctasat 1500 py6/xBrT.
- B CIIA uspanasckoii dupmoft «JIys» B 1988 r. Ouijn
NOCTPOEHH CeMb H NPOROJKAN0Ch CTPOHTENLCTBO eme wuie-
cru C3C mommoctsio 30 MBt n cronMoctbio 104 Mam. 1oLt
Kaxpas, a B 1992 r. rpepycmorpen BBOA B A€HCTBUE KPYLi-
noit COC momHocreio 350 MBr,

Wﬁﬁx\» 7

Ons nogpeiTst notpeOHOCTe!l B 9JMCKTPO’HEPTHH  Beel
Banaano#i Epponml pocratouHo nocrpouts B Mcnanum ce-

Prec. 4. CxeMa conHeuyHOH

ro THna;

1 — reJilOCTATHI; 2 — neHT

PanpHBfil  NpHEMEHUK HajJyue-

BYUR; 3 — o6opyaoBanue
CTAHLNHA

_puo CIOC na naomanu, sannMaroitedi 1,8 % ee teppuropuu.

Hpu s1omM nMu 6yayr 3aMeHeHbl aTOMHblE 3JICKTPOCTAHIHY.

B Kapakannaxuu npegycMOTpeHo CTPOHTEJLCTBO KOM-
6HHHPOBAHHON COJIHEYHO-TOMIHBHONR 3aexkTpocraknmu  of-
mefl s3nekTpuyeckofi Momuoctsio 300 MBr. Momuocts con-
HeyHoro Gaoka 100 MBr, tpebyemasn naowans 200 ra, sei-
cora Gawzen 300 M. PacuerHas rofoBasi 5KOHOMHA TOIJHBA
cocrapaser 80 Tbic. T YCJIOBHOrO TONHBA.

B C3C pacnpenenenioro (MoIyabHOTO) THEA HCIOJb-

3yerca 60Jbinoe uHC/10 MOAYIeil, KaXAKH 13 KOTOPLIX BHJIIO-\

YaeT napabono-uUANHAPHUECKH]I KOBUEHTPATOP CONHEYHOTO
H3JIYUeHHS ¥ NPHEMHHK, PacloJO0XKeHHDIH B QOKYCe KOHUEHT-
paTopa u WCHOAb3YeMbll 1A Harpesa pabouell KHaKOCTH,
NoAaBaeMOH B TEIJIOBOH ABULATENb, KOTOPHIfl COeluHEH ¢
agiekrporeneparopoM. Camasn xpynuaa CIC storo tuna no-
crpoena B CIIA n umeer momuocts 12,5 MBT.

ITpu meGoabuioit MomuocTi Gosee sxoHoMHuHnl CIC
MopyabHOro tuma. Brtoxe Bpemsa Gawrennnie CI3C momuo-
ctbio a0 10 MBTt HepeHTalbenbHDl, WX ONTHMaabHad MOUI-
Hocrb paBHa 100 MBr, a Beicora 6amnu 250 M. B C3C Mo-.
AYNBHOTO Tuna OGHIYHO HCIOJB3VIOTCH JNHHEeHHbIe KOHUEHT-
paTopbl cOJNHEYHOH SHEPIHU ¢ MaKCUMAaJbHOH CTeHeHbIo
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QJIEKTPOCTAHIHH OallleHIio-

.KOHU:eHTp anuu okoao 100,

.

a B Gamennnix C3C ucnosb3yeT-
¢ LeHTpasbHBI NPHEMHHMK C nosieM TeanocTaToB, obecne-
yiBalOIMM CTeNeHb KOHLEHTPAlHH B HECKOJIbKO THICHY, Bo
BTOPOM Caiyuae cHcreMa CjieXeHna 3a ComnneM BHa‘[HTe’JIb-
HO C/IOXKHEe, TaK Kak IpH 5TOM Tpebyercs Bpalilenne BOKPYT
ABYX Oceit. YnpaBieHHe CHCTEMOH OCyLIECTBIACTCH ¢ no-
molpio OBM.

B kauecrBe pabouero Tesa B TENIOBOM JBHIaTE/E Oﬁbgé—
HO HCIOJb3yeTCA BOAAHOH map ¢ TeMreparypoH 10 550 °C,
BO3AYX U Apyrie rass — fo 1000 °C, HH3KOKHISIIHE Opra-
HHUeCKHe JKHAKOCTH (B TOM unciae $peoHb) — 10 100 °C,
KUAKOMET ANy eCKHe TeNNOHOCHTeNH — 10 800°C.

B psage crpal pa3pabaTbiBaloTCH TeJIHOIHEPreTHHECKIS
YCTAHOBKH € HCNO/Nb30BaHUEM TaKk HA3bIBACMDIX CONHeYHDIX
npynos. Ha osepe Conron Cu (Kanudopnus, CILIA) nio-
maaplo 932 xM? npeiycMOTPEHO COOpYXeHHe C3aC ¢ mow-
HocThio Moayas 5 MBr, ¢ jAanpHeHWHM DAasBHTHEM 1O
50 MBT 1 nosenenneM o6uleli MOIHOCTH C3C a0 600 MBr,
npu a1oM Oyaer HCIOJAb30BATHCA 15 % Bgeﬁ nAoIany o3e-
pa. B 1987 r. 8 M3panne mnocrpoeHa C3C MOmHOCTHO
5 MBr ¢ nuomanpio condeunoro npyaa 0,25 xM?, B gaib-
nefiem Hameueno noctpouts ase COC no 20 MBr  (mo-
mans npyia 1 km?) u CIC 50 MBr (nioulais 4 xm?), a
sarem na MeprsoM mope (nnomans 500 kM?) OGyrer co3ma-
HO meckouibko COC mouoctsio no 50 MBr u mo 2000 r.
npeaycmorpeno ssectu B crpoii cepuio CIC no 50—100 MBt
obmeli Momuocrsio 2000—3000 MBr.

CAC ua 6a3e COJAHEUHDLIX IPYAOE 3HAYHTENLHO ALLICBC
CAC apyrux THNOB, Tak KakK ORM He TPeOyloT 3epKa/bHbIK
ortpaxareneii o CA0XKHOH CHCTEMOI OPHEHTALHH, OJHAKO UK
MOMHO COOpYXKaTh TOJbKO B pailoHax ¢ XKapKuM KJIAMaTOM.
CronMoctb npoussogcrsa | kBr-u anekTposHepruu cocras-
aser 0.1 poan., uto 8 4,5 pasa pewuesise, yem #a CIC Oa-
IWEHHOro THIA. ,

I'napusiMu Hexocrarkamu OalienHpix CIC ABIALOTCA HX
BBLICOKAsl CTOMMOCTD i 60/IbuIasg 3aHUMaeMas naomaib. Tax,
pasa pasmemenns COC mommuoctsio 100 MBr tpebyerca
miaomans B 200ra, a ans ADC mMomuocrsio 1000 MBr — Bce-
ro 50 ra. B coorBetcTsuy ¢ nporaosom p Gyaymem CIC
safiMyT naomazs 13 maH. kM? Ha cyme 18 Mad. xu?
B OKeaHe.

DHeprus CoJiHEUHON pajHanii MOKer 6oith npeobpaso-
BaHa B HOCTOHHHI)}I:I 3MeKTPHYECKHI TOK NOCPEACTBOM COJI-
Hegnux Garapefi - yCTpoicTB, COCTOAIUX M3 TOHKHUX MJC-
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HOK KPDeMHMs WJH ADYTHX NOJYNPOBOAHHKOBLIX MATEPHAJIOB
Ilpeumymecrso  ¢dorosnexTpuiecknX — npeoGpa3oBarene
((I)SH)ooéyc.noa.neHo OTCYTCTBHEM ITOABHIKHBLIX YacTeH, H
BHICOKOH HaneXHOCThI0 u crabuabHocrbio. IIpu aroMm cpo
HX cayXO6n npakriyecku He orpaHuued. OHu HMEIOT Maaylo
Maccy, OTJIHHalTCa NpocToTod 06CayXHuBanusda, 3bdexTHB-
HBIM HCNOJMb30BAHHEM KaK NPSIMOM, TaK M paccesiHuof con-
HeUHOM paavauuu. MOAyAbHLI THI KOHCTPYKINH IO3BOJS-
eT CO31aBaTh YCTAaHOBKH NpaKTHYECKH JIO6OH MOIHOCTH 1
Aanaer UX BecbMa nepcnektusHbhiMH. Helocratkom @311
siBasieTcst BlcoKasi crouMoctb u Hu3kuil KIHL (B Bacrosimes
BpeMsi npaktuueckn 10—12 %), '

3 1 3 5

L /[
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Puc. 5. Conneuntift sneMeHT (@) m MoZyas (6) conHeuHoR GarapeH:

- ~
q: ] — KpeMEMA n-THna; 2 — KkpeMuuft p-tyna; 3 — mAeHK
Ml ; SHKAa M3 AHOKCHIA KpeMHHSH;
4f-snex1pon. 6: 1 —naacTHHKa M3 AaxXpPHAOBOX CMOJB, 2 — KOpHYC; 3—co.m1eq:
HBI# 971eMeHT; 4 — 3JeKTPOoX; J — BO3LYWHBIA 3a30D

doroanekrpuueckiil apQPexT BO3HHKAET B  COJHEUHOM
9/IEMEHTE NPH er0 OCBEIEHHH CBETOM B BHAHMOH M Gamx-
Hell mHppaxpacHoli obaactsix cnekrpa. B conHeuHom sJe-
MEHTE H3 NOJMYNPOBOAHHKOBOTO KPeMHHs TOMHHOH 50 MEM
nOryiomanTes GOTOHHL, H UX 3Heprus npeobpasyercs B 3Jex-
TPHUYECKYIO NOCPeACTBOM p-—n cOefuHenHus (puc, 5),

Croumocts kpemHueBhix saeMenros B CIIA cuusmnaces
¢ 1970 r. no 1985 r. ¢ 60 50 8 Tuic. oAA/KBT MHKOBOH MOLI-
nocru. Yeneuno seayres paborsr 8 CIIA, dnonnn, ®PI n
@paHuuu N0 CO3ZAHHIO. TOHKOIJICHOUHHIX COJNHEUHBIX 3Je-
MCHTOB € yaeabnoi croumocrbio 1000 soan/xBr. E}Keronnhxf’i
npupoct ¢Oblta colHeUHHIX Garapeil B Mupe cocraBasier
35% u B 1990 r. on nomken pocruys 500 MBT npu crom-
mocru 3000 nona/kBr. B nacroamee spems 25 9 muposoro
HPOHU3BOACTBA COJHEUHBIX GaTapel npuxoaurcsa Ha Snonulo.

[Tepexon na rerepocoenHHeHHs THIa apCeHHAA raHsd
H 2JIOMUHHSA, NPHMeHeHHe KOHIEHTPATOpOB COIHEYHOH pa-

N : ¥

. -

JHAlEH ¢ KPATHOCTBIO KOHUCHTPALHH 50—100 nossoaser
topbicuts Killl ¢ 20 no 35 %. CymmapHas MOMHOCTD COl-

" weunnix ®OIT Ha OcHOBE aMOPDHOro KpEMHUA B 1985 r.

cocrasnaa 19 MBr. B CHIA nameueHo CTPOMTENHCTBO (O-
T037EKTPHYECKOR 3JIEKTPOCTAHIHA MOIIHOCTBIO 100 MBr,
npuyeM AJs pasMenienis conHeyHnx 6atapeil norpebyercs
yyacToK IJIOLIaAbIo 110 ra. Oxunaercsa, uro KITJ cranuun
cocrasur 23 %, a ropopass BePaGOTKa 3/1€KTPOSHEPTHH —
216 I'Br-u. [lns obecneuenns KOHKY PEHTOCIOCOOHOCTH (bO-

*¢ 'rp3MeKTPHICCKHX CTAHIHI MO CPABHEHHIO C T3C u A9C nx

CTOMMOCTH AOJIXKHA CHH3HTLCA B 5—10 pa3 u R0CTHYb 300—
500 nona/xBr. )
- Fers BCe OCHOBAHMA 10JAraTh, 4To ANA  AOCTHMHKEHHS
5Tol neqau norpebyercs He TaK YX MHOro  BpeMeHn. Haw
onTuMu3sM 6a3upyercs Ha HOBEHLIHX AOCTHIKEHHAX B obna-
cTH pa3paboTKH BpIcOKOI(OEKTHBHBIX COMHETHDLIX ajeMel-
roB. Tax, B 1989 r. dupmoit «DBounr»  (r. Cusra, CIHA)
co31aH ABYXC/OiHLIl 371€MEHT, COCTOALIHH U3 ABYX NONYIPO-
BONHHKOB — apCeHHja ¥ aHTHMOHHAA raanus — C Koapdu-
IHeHTOM 1peoOpa3soBaHuss COMHEYHOfI HEpruu B SJMCKTPH-
yeckyto, paBubiM 37 Y%. B 0GBIUHBIX KPeMHUEBDLIX dJeMeHTaX
HHGpaKpacHoe u3nyueHHe He HCIOMb3YeTCs, B TO BpEMs Kak
B HOBOM 5JeMeHTE B epBOM NPO3PayHoM cnoe (apceHHd
raanusi) noraoliaercs u npeobpasyercs B 3NeKTpHUECTBO
BHAMMBE cBeT, a uH@pakpacHas 4acrh CIEKTPa, NPOXOARA
yepes 5TOT CAOH, NOTJIO[AETCS H peobpasyerca B SJ1eKTpH-
4ecTBO BO BTOPOM cJoe. (AHTHMOHHI Tajfusi), B HTOTe KIIIL
cocrapaser 28 % +9 % =37 %, uro BHOJHE COIOCTABHMO C
KIT coBpeMeHHEIX TENJOBHX H aTOMHKIX 3JeKTpOCTAHILH.
ITo nporuosy uepe3 3 roga 3TH COJHEYHLIE SJEMEHTLI Haft-
AyT NpHMEHEHHe B KOCMOCe, a B TeueHue 10 ner ux crou-
MOCTb CHH3MTCS HACTONbLKO, UTO CTaHET BIOJHE 3KOHOMHYe-
CKn 0GOCHOBAHHHIM MX NpHMeHeHHe B Ha3eMHBIX CHCTEMaX,
npu sToM ceGecTouMocTb BHpabaThiBaeMoil SHEprun cocra-
sut 0,1 goan/(kBr-u).

Conneunnie 6aTapeH I0Ka HCIOJAB3YIOTCS B OCHOBHOM B
KoCMOce, a Ha 3eMJje TOJbKO AJs 37eKTpocHabxKeHns aBTo-
HOMHBIX rnorpeburesefi MolHocThIO 10 1 KBr, nuranus pa-
NHOHABHIALLHOHHON M MaJOMOINHON pajHo3NeKTPOHHOH aml-
naparypnl, HpHBOJAa 3KCHEPHMEHTAMbHLIX anexkrpomMobunen
i camoneroB. B 1988 r. B ABcrpanuu’ cOCTOANHCH NepBbIE
BCEMHUpHBIe pajilIH coHeunnx apromopuseii. [lo Mepe coBep-
LIeHCTBOBAHHSA cojiHeuHplx Garapefi oHn OyAyT HaXoauTh
NpHMeHeHNe B XHBIX JOMAX AM% aBTOHOMHOLO SHeprocHad-
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JKEeHHS, T.e. OTONJIEHHA H TOPsidero BOAOCHAGXKEHHs, a Tak-
}e AAsl BHpabOTKM 3JMEKTPOIHEpPruH AJs OCBEICHHR H HH-
TaRHS GBITOBBIX 3/1€KTPONPHGOPOB. :
~~  Tlo nporuosam k 2010 r. cymmaprast MouHoets CIC B
Mupe poskHa focTHub 128,5 man. xBr, B Tom gucae CIC ¢
TepMOJAHHAaMIYeCKUM npeoGpa3oBanueM — 115 Man. kBT,
C COJHEYHBIMH npyaaMu — 3,5 Man. kBr u dorosnexrpuye-
ckuMHu ycranobkaMu — 10 Maun. xBr. B gonojinenue x aro-
My NpelyCMaTpHBaeTcsi noBeieHHe MoOmHOCTH BAY a0
+2,8 M. kBr.
- Cebecroumocrs 1 kBr+4 ssektposneprun B 1987 r. co-
crapiaia 0,68—1,37 noas. (conueunnie Garapen), 0,22—
0,57 noan. (B3Y), no mporuosy B 1992 r. ona cHu3uTCH 20
0,28—0,57 nonn. (coameunsie Garapeu), 0,07—0,12 non.
(C3C u B3Y). dtu nocaeanue nudpsl He HAMHOrO OTJIii-
9aloTest OT aHanOTHYHBIX nokasatench Aas TAC u A3C.,

.y

‘3. NONYHEHUE XONOAA C NOMOLLLIO COJHEYHOM SHEPTMM

Hast aToli menn HCnoAB3YIOTCS MapOKOMNPECCHOHHBE i

abcopOunonHble XOJIOAMJbHBIE YCTAHOBKH. PaccMoTpum
BKpaTtue NpHHEHN HX PabOoTH, a TakXke MPHHUHN paboTu
TeMJIOBOI'O HACOCa, KOTOPBIA MOMKET IPUMEHSTHCH AJS OX-
JaXK[IeHHst # OTONJeHHs 31 aHHd,
. HapoxomnpeccuosHan xo04uabHas yCTAHOBKA, CXema
KOTOpO# TI0Ka3ana Ha puc. 6, cOCTOUT u3 HcmapuTess, KOM-
npeccopa, KOHIeHCaTOpa, APOCCENbHOIO BEHTHIS H COemii-
HuTe/IbHBIX TPYOonpoBoaoB. B kawecrse pabouero tena —
XJiajareita — B OCHOBHOM HCHOJIL3YIOTCA (peonn 11, 12,
22, 113, 114 u np.

Puc. 6. Cxema napoxkomupecca-
OHHOH XOJOAHJLHOH YCTAHOBKH:
1 — ncnapurenn; 2 — KoMInpeccop; .

3 — konAeHcaTop; 4 — ApOCCEABHBIR
C BEHTHID

1

LInks - X0N0AMIBHOR YCTAHOBKM OCYNIECTBASETCA CACAYIOMEM obpa-
som. B pesyabrare moaBoaa TemJoTe (x B HCHApHTENe XJagareHt mcna-
pscTCA MpH HU3KOH TeMmepatrype H COOTBETCTBYIOUIeM HHU3KOM [asie-
pui. OGpasyomuecs napel x/1akarenTa cXHMawTcs B KOMNpeccope, AJist

" gero satpauusaercs pabora L. Ilpn ortBole rtemnorit Q« B KOHAEHCA-

TOpe Tapbl OX1aXAaIOTCA H KOUASHCHDPYIOTCS WpH Gojee BLICOKHX (10
CpABHEUHIO C UCTApHTENEM) TEMNEDAType U AaBJEHHH. Tlpu npoxoxne-
Hil XMARAreHTa Yepes pocceabithiif BeHTH/IL ero AasjeHue n TeMmepa-
Typa MOHHKAIOTCH A0 YPOBHS J2B/ICHHS H TEMMepaTypsl B HCHapHTene
¥ 4aCTh XJazaleHTa HCmapsercs 0e3 mOABOAA TelsoThl n3Bue. dddex-
THBHOCTb I[HKJQ XOJOAHABLHOH yCTaHOBKY OnpejessieTcs OTHOUIEHHEM XO-

“NMoaoNpOu3BOANTENLHOCTH Qu K padore Ly, 3aTpaueHHOl Ha CXKaTHe mHa-

pa xJagaredra B Kommpeccope: €=Qu/Lx

Uuka ocyulecTBiasieTes B AManasoHe TeMmepaTyp B ucnapurene Ta
u xounencatope T, 4 MaKCHMajbHO BO3MOXKIEI! XOMOJHJBHBIH K0IDHH-
[HeHT, COOTBeTCTByIOIME HAeasbHOMY WHkAy Kapuo, paBen &=
ZTM/(TII/TH) R

Xoaoguneueit kKo3G¢uumenr €=2-+4 # yBeNUYUBACTCH NPH YMCHb-
IEeHUN PA3SHOCTH TeMiepaTtyp B KoHJeHCATOPE H HCIIapHTee.

AGcopOunoHBas XoJqoxuAbHAA ycTaHoBka. js mpous-
BOACTBa X0JA04a B a6COPOUMOHHON YCTAaHOBKE HCHNOJb3YyeTcs
TensoTa, a pPabouuM TeaoM cayXut OuHaphas cmech XJaa-
nareta u aGcopbenra. AGCOpOeHT — 5Ta TaKas KULKOCTb,
KOTOpasi XMMHYECKH CBA3BIBAeTCA XJajareHTOM NPH HU3KHK
TeMuoepaTypax H OTJe/sieTCA OT Hero npu BLICOKHX TeMmie-
parypax. OGbYHO HCIIOJIB3YIOTCS TAKHE CMeCH: Bofa (Xza<
RareHt) — Gpomucreifi autuii  (abcopbeHT) H aMMuak
(xmaparent) — Boga (abcopbeHT). .

Mpuinun paboThl GPOMHCTO-TUTHEBOH a6COPOIUHOHHOR X0A0ZUNBHON
YCTEHOBKY MOSICHAETCA ¢ TOMOIEDHIO pHC. 7. ¥cranoBka COCTOHT d3 reue«

Puc. 7. Cxema aGcopGumonnoft
XONOAHJALHOA yCTAHOBKH:
2 — KOHASHCATOD;

4 — abcopbep: 55—
7, 8§ —

1 —reueparop;

¥ —ucnaputenb;

HACOC; 6 — TenAOOOMEHHHUK;
RPOCCeNbHLIE BEHTHIH

patopa, KoHaeHcaTopa, mcmaputens, abcopbepa, nacoca, TemJOOOMEHHH-
Ka, fpoccednHnix BeHTnaeH. Kax BuAuM, KoMmpeccop OTCYTCTBYeT,
4 AaB/icHue MOBHILIAETCS BHAYaJje IIPU PACTBOPEHHH XJakareHTa B caaboM
pactBope B afcopbepe, a 3ateM Hacocod, Iluka HaunHaercs ¢ Bomapu-
Bauus Boabl 3 KPEmKOro pacrBopa M neperpesa 00pasylowerocs BOgA<
HOTO mapa B reHepaTope, KyAa I[OABOAMTCA TEMIOTA OT COJHEUHOre
Koagexktopa. Temnepatypa B reueparope pasua 77—99 °C, Tlap u3 rewe-
patopa nocrynaer B KOHASHCATOp,TAE OH OXJAXAAETCA MPHOAH3UTE/LHO
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10 37-40°C Bomofi B3 IPajAuPHH W NMpeBpallaeTcs B XKHAKOCTh, KOTOpag
33T€M BHOBb YACTHYHO MCNAPSETCS MPH DACIIUPEHHH B JPOCCEAbHOM BeH-
tune 7, [TonHoe ucnapeHue BOJXLI NPOHCXOMMT B HCHApHTese NPH HH3KOM
XaBnehuy  temneparype 4 °C, npu 3TOM OT BO3AyXa B NOMelleHHH (WK
BOJH) OTBOAHTCH TEINIOTA, HeoGrOQuMas JJs HCHApeHHsl XJAaJareHTa.
[lap mm3xoro AaBieHus moctymaer B aGcoplep, rae oH mnorjolnaercs
caabsM pacTBOPOM, [aBas Kpenxuii pacTBOP, KOTOpBIi HacocoM moga-
ercd uepes Ten10oOMeHHHK B remepatop. B muxae remnora or paGouero
Tena OTBOAHWTICH B KOHAeHcaTope (Qx) u adcopbepe (Qa), a noABOAHTCH
B reneparope (Qr) u ucnaputene (Qn).

Kos¢duunear npeo6pasoBaHus sHeprul AJH abCopOUHOHHOR XOJO-
JIHJbHON YCTAHOBKH paBeH OTHOLICHHIO XOJOZONPOH3BOAHTENBHOCTH Qu
K KOJHUECTBY TenJOTH, NoABeleHHOH B renepartope, Qo ¢=Qu/Q:. Tu-
NHYHLIE 3HAUeHuS 3TOTO Ko3ddulueHra And OpoMHcTo-NMTHEBOH ycra-
uosxkn 0,6--0,8, a ans Bogoammuaunoi — 0,4—0,6. 3t uuppu B 5—
7 pa3 HuXe, yeM JJ51 NaPOKOMIIDECCHOHHOH YCTAaHOBKY C 3JEKTPONPHBO-
JOM, Ho ecnu yuects KITJL npeo6pasoBanust TenJoBofi sHer#nm B HJeK-
TPHUECKYIO, KOTOPHIfl coctaBasier 0,33, a TakkKe noTepn SHepTHH B CeTH,
TO Pa3HHIA CTAHOBHTCS 3HAYUTENLHO MeHbLIE, ’ .

Tenaopoii Hacoc — 310 Kak OH XOJOAMALHAS YCTAHOBKA
naobopor. OH coCTHT u3 Tex Ke 3JEMEHTOB, 4T0 H X0JIO-
AUJbHAsI YCTA4HOBKA, TOJMbKO paboraer B ApyroM rtemnepa-
TYPHOM peXKHMe M NpeiHa3HaueH A OTOMJEHH 3AaHui
3a CUeT HCIIOJb30BAHUS TENNOTH OKPy:Kalome# cpelnl (Bos-
AyXa, BOABI, FPYHTA, COJNHEUHOH 3HEPrHH) M TEMJIOBHX OT-
x010B. TennoBoli Hacoc Mo¥KeT HCIHOJAB3IOBATHCS s OTOI-
JICHUsS 3JaHKHi 3UMOH U HX oXaaxAeHHs geroM. CyUleCTBYIOT
napoxoMupeccuoniisle ¥ abcopOuHOHEbE TeNJIOBLIE HACOCH.
AnasIoruuHo X0J104HJBHON yCTAHOBKE NAPOKOMIPECCHOHH B
TENJOBOH Hacoc BKJIOYaeT HCIIapHTENDb, KOMIIPECcop, KOH-
AeHcaTop M Apocce/bHBH BeHTHNb., Lluka pabort TennoBoro
Hacoca OCyIecTBAseTca B AuanasoHe temieparyp paboyero
Te/1a B Mcrapurese H KoHaeHcarope. Bananc sueprun napo-
KOMIIDECCHOHHOI'O TENJOBOr0 HAcoca 3aMiCHBASTCHA, B. BUAE
ypaBHeHHS Gx==¢y}Ix, TH€ gx — KOJHYLCTBO TEIJIOTH, OT-
BOJIUMOH B KoHJeHcarope, KJIK/KI; ¢y — KOJAHUECTBO Temn-
JIOTH, NoaBoAuMOl B ucnapurene, kIx/kr; [« — paGora
cXaTusa XJajxaredta B xomipeccope. dPdekTHBHOCTL ycTa-
HOBKH B CJyuae, KOIla TEMJOBOH HACOC HCHOJb3YETCH AJfA

~OTON/IEHHsI 31aHusl, XapaKkTepH3yeTcst TemJIoBbM  (OToNH-
TeNbHBIM) Ko3(druuentToM nau Kosddumuenrom npeobpa-

30BaHUsI SHEPIHH @ = Gx/lx.

Maxcumanbuyo 3QOeKTHBHOCTL HMEIOT TENJI0HACOCHAS
H XOJ0AuJbHAs ycTaHOBKM, paboralomue No ob6paTHOMY
ukay Kapno B nnanasoHe teMnepartyp B wenapurese Ty

kounencarope Tx. Ilpu stom @u=Tx/(Tx—Tu) u ex=Tu/ .

/(TK""TM) .

/
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B 1apOKOMIIPECCHOHHOM TEIJIOBOM Hacoce B Kauecrpe
JCTOMHHKA TEILTOTH, MOABOAUMON K paboueMmy reny wucma-
UTEJsA, MOMXET HCIONb30BATLCA TPYHTOBAA BOJA HJiH BOAIL
43 PEKH, MOps, 03epa, BJAKHAsH [0YBA, HAPYHUBIH BO3NYX,
coqneunast pagunanus. IToxsox 1 OTBOX TENIOTL OCYLLECTS-
7s110TCA TOCPEACTBOM LHPKYAHPYIOWEro TEMIOHOCHTes —

pOJBI HJH BO3IyXa.
B 3aBucuMoCTH OT HCTOYHHKA TENAOTHl H TelJOOTBO-

\llﬁlllefi cpexbl pasaHyalOT TENJIOBHIE HACOCH THHA BOJAA ~—

sola, TPYHT —Boa, BO3AyX-—BOJa, BOia — BO3AYX,
rPYHT — BO31YX H BO3LYX — BO3AYX. Haubonee npuroannr
JJISi CHCTEM OTOMJIEHHS MepBHE TPH THIA, A IJsi OXJaXAl-
Bug — OCTaJbHLIE,

Jlas paboTsl TEIJIOBOrG Hacoca B PEXHUMAX OTOIJeHHs H
oxnaxkieHusi HeoOXOAHMO HMeETh CHEHnHaJbHbI APOCCeib-
Heil BEHTHJDb M YeTHPEXXOMOBofl Kyranad, obecneduBaromui
u3MEHEeHHe HallpaBJeHHs IBHXKEHHs XJajareHTta ia NpoTH-
ponoJoxHoe. Tor rennoobMeHHHK, KOTOPHH 6Ll Henmapure-
JeM B peXuMe OTOMNJEHHs, CTAHOBHTCH KOHAEHCATOPOM
B peXuMe oxJaaxaeHus u Hao6opor.

Bakuncxul 3apol «KongHuHOHED®» BHINYCKAeT TEMIOBLIE
Hacochl THHA BO3AYX — BO3AYX, NPUroAHHE M OTONIEHHS
JKHABIX ¥ 001NeCTBEHHEIX 31aHuH.

FnasaBropas P

/
COJIHEYHbIE KONNEKTOPbl U AKKYMY NIATOPbBI
TENNOTH!

4, TMNbl KONNEKTOPOB CONHEYHOW SHEPTUM

OCHOBHHIM KOHCTPYKTHBHBIM 3J/1€MEHTOM COJHEUHOfi yc-
TAHOBKH BJseTcs KOJJIeKTOp, B KOTOPOM NPOHCXOAHUT yAas-
JMBaHue CcoJHEeUHOH 3HepruH,ee npeobpasoBaHue B TENIOTY
M Harpep BOALl, BO3AyXa HJAH Kakoro-nubo Apyroro Teims
JOHOCHTesd. PasjHyalor ABa THNA COJHEYHHX KOJJIEKTO-
poB — mJockie W Poxycupyouue. B miockix Kojnextopax
COJIHEYHasi sHeprus rornomaercsa 0e3 KoHHeHTpauku, a B
doxycupymomux — ¢ KOHHeHTpauHei, T.e. ¢ yBeJHJeHHeM
IJIOTHOCTH rocTynamouiero mnotoka paauanud. HanGouee
pacipocrpaHeHHHM THIOM KOJJEKTOPOB B HH3KOTeMnepa«
TYPHBIX T'eIHOYCTAHOBKAX sB/IATCA IIOCKHI KOJJIEXTOp €OJl-
Heunofi snepruu (KC2). Ero pabora ocHoBana Ha NpHHIH-
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e <ropsiuero silHKa», KOTOpHIH JIeTKO HpejCTaBHTh cebe,

" ecJIM BCHOMIHTH, K&K HarpeBaeTcst Ha COJIHIE CAJIOH 3aKPDLI-

TOr0 aBTOMOGHAS, KOTOPHIA CyXHT CBOEOGPa3HOf JIOBY -
KOH /ISl COJIHEYHBIX JIyyel, MoCTyNaouX B HEro uepes mpo-
3paynbie NOBepXHOCTH ocTek/JeHHs. Ilas Toro utober  ua-
rotoBuTh mirockuii KCD, weobxoanuma npexie Bcero Jayde-
NOrNOLLAIOIIAsE NOBEPXHOCTD, HMEIOIasd HaleXKHbifi KOHTAKT
C psipoM Tpy6 uaH KaHanOB AAA JBHIKEHHsS HarpenaeMmord
Tennonocurens. COBOKYIMHOCTD MJIOCKOI JIyUenoraomaomie:t
noBepxuoctn # TpyO (xkaHagoB) And TemaoHocureas o6pa-
3yeT eQHHBIA KOHCTPYKTHBHBIA 3JeMeHT — abcopbep. I+
JY4UIero NOrAoIeHHs coMHeuHOoH 3HEPrun BepXHAa MOBEpX-
HocTh abcopbepa gonxHa ObiTh OKpalleHa B YepHBIH LBET
HaH AOJXKHA HMETh CHElHa/JbHOe NOTJOUIAIoMee HOKPLITHY.
Cuuikenue TemIoBeIX noteps or aGecopbepa B OKpyKatome:
IPOCTPAHCTBO AOCTHTAETCs HYTEM [PHMEHEHHS TeNI0BOH
H30JISILHH, 3aKpbiBalomlesl HUKHIOIO NOBepxHOCTb abcopbepa,
a TAaKXe CBeToIPO3PauHOll H30JALMH, pasMellaeMoii Haj ad-
copbepoM Ha onpejeseHHOM paccrosHun or Hero, Bee ua-
3BaNHDbIE JEMEHTDH IOMEllaloTCst B KOPIYC, U NPOH3BOAUTCA
ynJoTHeHHe NpO3payHOl H30JAIMH — OcTek/aenus (puc. 8).

Puc. 8. KoucrpyxrupHsie 9#e-
MeHTH 1I0CKOT'0 KOJNSKTOpa
co.rmequoﬁ SHePTuH:

1 — ocTekaecque, 2 — Ay9enoraotixa-
0ULAA HOBEPXHOCTL € TPyOkamm ARA
HarpesaeMoft MHAKOCTH, J -— KOPNYC,
4 — TeIION3OAALMH

~

Taxum o6paszoM moJydaercst NIOCKUE KOJNIEKTOD 1751 HArpe-
Ba JKHAKOCTH, 00Ul BHL KOTOPOrO MNOKa3aH Ha puc. 9.
MakcumaabHast Temneparypa, 10 KOTOPO# MOXHO Harpers
TENJIOHOCHTE b B IIOCKOM KOJIIeKTope, He npeBbiiaer 100 °C
M 32aBHCHT Kak OT KJHMATHUeCKHX AaHHLIX, TaK H OT Xapak-
TEPHCTHK KOJJIEKTOpPa M yCJAOBMH ero sKcuayarauiu, He-
CMOTPS Ha NPOCTOTY KOHCTPYKIHH CO3JaHHE XOPOIIero KoJ-
JIeKTOpa Tpebyer 6oJblIoro HekyceTsa. K uweay npuapuin-
anbHBIX  npenmyinecers naockoro KC3 no cpaBHeHHO ¢
KOJJIEKTOD2MH APYCHX THIOB OTHOCHTCA €ro ClocoGHOCTh
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yJaBIHBATH KaK NPAMYIO (MIyUnCTYIO), TAK H paccesHHyio
CONHEUHYIO 3HEPTHIO M KaK CJeACTBHE 3TOT0 — BO3IMOXHOCTD
ero CTanHoOHapHOH yCTaHOBKH Ge3 HEOGXOAMMOCTH CJeXeHns
aa ConnneM. : A
A6copbep nIoCKOro KOMICKTOpa CONHEUHOR SHEPruH, KaK
ApaBHJIO, U3TOTOBNSIETCA U3 METaJ/Ia C BLICOKOH TemIonpo-
BOAHOCTHIO, @ UMEHHO M3 CTanaH, aJIOMUHUA U JaXKe H3 MC-
~ an. s Hu3kEX pabounx TEMIEPATYp ero MOXKHO TaKiKe
M3TOTOBHUTb M3 IIacTMacCHl uau pesunsl, [Ipospaunas uso-

Psac. 9. O6mai  BUA ~ MJOCKOTO
WOJUIEKTOPA COJIHEUHOf SHEeprHiL:

1 — sopnyc; 2— Tenaousonasnus; 3 —
AYYENOTACL A0 A5 NOBEPXHOCTh]
4 — ABYXcAcliHOe  oOCTeKaeuue; S —
paTpyCOK nJsi MONBOAA TeMJOHOCH- 7-
TeAn (narpy6oK nJs OTBOLA Harpe-
TOTO TENJIOHOCHTeJst HE MOKasai)

y
N2
2

JAlHA Npeacrasasier co00l OAUH UM ABA CJAOS CTEKJa WM
nonnMepHofi naenkn. Moxer uenonb3oBarbest KOMOuHanHA
H3 HAPYXKHOTO CJIOST CTeKJa M BHYTDPEHHEro 10 NnoJuMep-
no# nneHku. B caysae HU3KOH TeMuepaTypsl Harpesa Ten-
nonocurenst (4o 30°C) KoanekTop MOXKET BOBCE He HMeTh
npospauHofi usoasanuu. Kopnyc goanekropa wmoxer 6HTD
H3TOTOBNEH U3 ONHHKOBAHHOIO Kese3a, aJiOMHHHSA, AepeBa,
nnacrMaccol. B KauectBe TeNIOBOl H30JAnHH MOTYT NpHMe-
HSTBCs Da3/HYHble MaTepHaabl: MHHepasibHasi Bara, HeHO-
NOJHYPETaH U T. IL

gymecmyxm pasHoo0pasHele KOHCTPYKUHM IJIOCKHX

HauGonee wipoko npuMensieMble KOHCTPYKIMH abcopbe-
POB IVIOCKHX COJIHEYHBIX KOJIIEKTODOB NokadaHu Ha pHuc. 10.
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B kauecTBe MOTJIOTHTENS COJHEYHOTO H3JNYdYeHUs B KOJJIEK-
-rope tHma tpyba B Jaucre (puc. 10,a) gas xuaxoro Ter-
JOHOCHTEJISl HCIIONb3YeTCs pAj NapajjenbHHX TpyO Aua-
metpoM [2-—15 MM, NpUNASHHBIX MJIH IPUBAPEHHEIX CBEPXY,
CHH3Y HJIM B OAHOH MNJOCKOCTH K METaJJHYeCKOMY JHCTY i
pacrmosoXeHHBIX Ha paccroanuu 50—150 mm npyr ot apy-

Fa Y )
7 g
+oa)

: Puc. 10. Cxemnt a6copfepos maoc-
_-/\ /\ KHX JXHAKOCTHHX KOJJICKTOPOB:

5) a—Tpy6a B JHcTe; O — COelHHEHHAE '

—-( H )—- ro@pHUPOBAHHONO W  MJIOCCKOTO  JIHUCTOB,
- 8 g — WTaMnopaunbill adcopbep; & — AUCT
) ¢ mOpuBapeHHbIMH TpPIMOYTOJbHBIME Ka-

M HaJlaMH

i ' 2)

ra. BepxHue u HUXHUe KOHUB 3TUX TPYO NPHCOEAHHAOTCH
nyTeM nailky WJH CBaPKH K THAPABJIHYECKHM KOJJIEKTOPaM.

B xonaekropax aJs Harpesa posayxa (puc. 11) cpena
LBHXETCS B MPOCTPAHCTBE, 06Pa3OBAHHOM IPO3PauHON H30-
JsiiHell ¥ JydeBOCIpPUHHMAIOIeH NMOBEPXHOCTHIO M3 MeTali-

—_———————

4-—-————-——2 i —————— 2
A

a) 78

] ——— 2 ff ————— = 24

IR TR o

. .

Puc. 11. CxeMmbl MJIOCKHX BO3AYIUHEIX COJIHEYHHX KOJUIEKTOPOB C ABHIKE-

HHEM BO34yXa NOA WJOCKHM (a), opeGpenHnM (6) B rodpupoBaHHLIM

(8) a6copbepoM, depes pAA CTEKAAHHBIX IJIACTHH (2) H NOPHCTYIO HAa-
: caikry (9): }

I — ocTeknenue; 2 — abeopGep; 3 — TemyoH3ONALMA; 4 — HOTOK BO3AYXa ,

anueckoro Jgucra miockoro (puc. 11, a), ¢ pebpamu (puc.
-11,6) uan rodpupoBanrnoro (puc. 11,8), H3 CTEKIAHHBIX
N/1aCTHH, HAMOJOBHHY 3aYepHEHHBIX W HANOJIOBHHY IIPO-
apaunblXx (puc. l1,2), u u3 nopucro#t Hacaaku (puc. 11,0).

B naockom KC2 naouians «oxHa», 4epes KOTOpoe COJI-
HeuHasi 3Heprus NONajaeT BHYTPh KOJJIEKTOpa, paBHA MJIO-
HaAu Jyderorgoniamonefl I1MOBepXHOCTH, W MO3TOMY MJOT-
\

28

"HOCTh TIOTOKA COJIHEUHOH pajualid He ypesuuuBaercd, Ilpu
ACIIOJIb30BAHUU KOHILEHTPATOPOB, T. €. ONITHYECKUX YCTPOHCTB
THIA 3€DKAJ HJH JHH3, JOCTHIaeTCs MOBLILICHHE NJIOTHOCTH
[OTOKA COJIHEYHOH sHeprHu. STo uMeeT Mecto B (QOKYCHpy-
OIHX KOIICKTOPAX COJHEYHOI SHEePriu, TpeGyoulux cemy-
aJbHOTO MexauusMa AJas ciaexeHus sa CouaHieM. 3epxa-
aa — MJI0cKHe, napabonoujHble WM napa6o.o-NUJHHLpH-
yecKHe —— H3rOoTOBJAIOT H3 TOHKOTO METaJJHYecKoro JHCTa
 HmH Gonbru WaM APYTHX MaTepHasOB ¢ BBICOKOH oTparka-
reJbHOM COCOOHOCTBIO, IMH3E — H3 CTEKJA UJH IJIaCTMace.
DOKyCHPYIOLIHE KOJIJIEKTOPH! OOLIYHO MPUMEHSAIOTCA TaM, IAe

2 g

s

Puc. 12. KoHueHTpaTOpH CcostHEYHON BHEpPrHH:

a — 11apaGoao-UMIHHAPHYECKUR KORNEHTPATOP C TPYGYaTHIM NpHEMHHKOM HSJyies

nus; O — doxnuu; 6 — napaCoACHAHKI HOHUCHTDATOP; 2 — AnH3a Ppexenaf; 0 —

HOJIe TeNHOCTATOB ¢ LEUTPANIbHBIM  NPHEMHHROM H3AyYeHHs; [ -— oTpaxareaby
2 — npueMHHK H3Jy4YeHHs

TpeOYIOTCSA BLICOKHE TeMuepatypsl (coJHEYHbIe 3JeKTpO-
CTaHIHH, IeYH, KYXHH U T.11.), B cucremax renaocuaGxenus
3JaHUH OHH, KaK DPAaBHJO, He HCNOabsylorTea. Hekotopole
THIIBI  KOHIIEHTPATOPOB, HCMOJb3YEMHX B (OKYCHDYIOIIHX
KOJIIeKTOpaX, nokasaunl Ha puc. 12. ITnockue KCO Taxxe
MOryT OBITh CHAaOMXKEHb felIeBbIMH IJIOCKHMH OTpaxKare-
JAAMH.

. Kpome onucaunbix aByx ocnoeHux Tunos KC3 — maoc-
KHX H QOKYCHDYIOIIHX KOJJIEKTOPOB — pa3paboTaHbl u HC-
nOJIb3YIOTCA  CTEKJsHHbie Tpy0yaThe BaKyyMHPOBaHHLIG
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KOJIIeKTOPHI, COJTHeuHBle NpYyIH, [peAcrasisomue coboit |

KoMOuHannio KCO u akKymyJaropa TENJOTH, H T.II.

CpapHutenbHasg XapaKTepHCTHKA KOJJIEKTOPOB pa3JiHd-

HbIX THIIOB naHa B ta6.. 2

Ta6aurua 2, XapakrepucTnka OCHOBHBIX THIIOB CORHEUHBIX

KOQJJAEKTOPOB
. Ornocu-
THIT ‘CONHETHOTO Pagodas KITR Te/bHas Chnemenye
KOALNIeKTOpa Temnepaty- | xoasek- | Tpebyemas sa CosHuem
: pa, °C TOPA, % nno%(/anb,
Haockust KC3 "30—100 30—50 100 He rpebyercs
Coaneunniit npya 40—100 15—25 | 130 | He Tpefyercs
LlenTpansuuit npu-{ Jxo 1000 60—75 | 20—40 |Bpawenue BoO

EMHHUK C [ojeM re-
JIHOCTATOB

KpYyr asyx ocefi

[TapaGono-uuanu- no 500 50—70+| 30—50 |Bpawenue Bo-
JApHYecKid KOHUEH- Kpyr oxuoft ocy
TpaTop .

Bakyymnposanusit | 90—300 | 40—60 | 50—75 | He tpeGyerca

CTeRJANHLTT  TpyG-
. 4aThil KOJUIEKTOp

5. 3®®§KTHBHOCTB CONHEYHbBIX. Kb.ﬂﬂEKTOPOB U METOALI EE
MOBbLILUEHUA

.
?

HokaszareseM aspdexrusaoctn KCD spnsercs gro xo-
s duuueHT nosesHOro AeHCTBHA, DPaBHHIH OTHOWISHUIO Teu-
JONPOH3BOJUTENBHOCTH KOJIJEKTOPA K KOJHYECTBY COJHEY-
HOM sHEPruH, IOCTYNAIOHIEMY HA KOJJIEKTOP:

M= Q/(E4), .

rie Qx — TelONPOH3BOAUTENbHOCTD KOJJIeKTOpa, Br-u;
E, — xoauyectBO CoJIHEUHOH 3HEPrHH, IOcCTynamomed Ha
1 M? nuomanu nosepxsocty KC32, Br-u/M?; A — naomans
noeepxHoctu abcopbepa KC3, m2,

Benuunny Qx MOXKHO ONpeaeuTh IO PacxXoay TemJoHo-

cureas m, Kr/c, ero yaensHoll Temnoemkocrn Cp, Br.ouf

[(xr-°C), H pasHOCTH TeMIEePATYD TEIJOHOCHTEJNS Ha Bbi-

xoae T» u Bxoge Tt KCI, 1. e. Qu=mCy (T:—T).
Kosddunuedr monesHoro geficTBHA KOJNEKTOPA COJHEM-

Hoft 3Hepruu onpexensercsa ero >3GGHeKTHBHBIM ONTHYECKHM
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KItA 10 B 3 PexTHBEEM K03 dHILHEHTOM TeronoTeph Ky
. M = Vno-“‘ K (T — Tn)/lx’ -

rae Jx — WHTEHCHBHOCTDb IIOTOKA COJIHC‘i;{Of/’I SHEPTIIH, IOCTY-
pajomero Ha nosepxrocre KC3, Br/m?; K —;—Oa(p(pexma-
ppiil K03MGHIUENT TENIONOTEDPD I&OCS, Br/(M2%:°C); Tp —
reMmIepatypa HapyXHoro Bo3ayxa, “C.

[Tpusenensas Bolllle QopMysa jaetT MTHOBEHHOE 3HAYE-
nue KITI KC3, xotopoe MoxKeT OHTb NPUHATO CPEAHHM AJIA
jaBHOro uaca cyTok. Ho mockosbKy HHTEHCHBHOCTH MHOTO-
ka conHeuHofl sHepruu I« B TeueHHe AH H3IMeHAECTCA OT HY-
751 TIepel BOCX0oM H nocie 3axoaa CosHiua 10 MakcuMyma
B COMHEUHBI MoJeHb, TakXKe cuibHo nameHserca u KILI
KC2.

Orciona ‘cieayer, uro cpenHeHesHoe 3HaueHne KIIJL
6yieT 3HAYHTe/bHO HLXKE, YeM ero MakCHMaJslbHOe 3HAUeHHe
B 1I0J1/1€Hb.

BosHukaer Bompoc — OT uero 3aBucuT Beauwunna KI1J
KOJLIEKTOpa cosiHeuHo# sHepruu? HauGosiee cu/ibHOE BJIHA-.
pue Ha KIIJ naockoro KC2 oxasmBalor: 1) MeTeoposoru-
yeckHe NapaMerpbl — HHTEHCHBHOCTb COJHEYHOH 3Heprun
I, u3mepsieMast Ha TOPH3OHTAJbHOH MOBEPXHOCTH, H TeMIE-
patypa HapyXHoro Bosiyxa Ts; 2) KOHCTPYKTHBHBIE Xa-
pakrepuctiki KC3 u cBoficTBa Jy4enor/oualoues nosepx-
HocTH abcopGepa — MaTepuast W TOJUIHHA JIHCTa, TONLIHHA
1 K03(GHIHEHT TeJIONPOBOAHOCTH TEIVIOBOH H3OJIALMY,
mar Tpy6, YHCJIO CJOEB OCTEKAeHHs H €ro MPONYCKaTeNbHad
cnoco6HOCTb; 3) pabourie napamerps KCI — pacxoa ren-
JIOHOCHTEJIS H ero Temneparypa Ha Bxoae B KCI. :

IIpu cpaBHeHHH Da3JIHYHBIX MATEPLAJOB, HCIOIB3YEMbEX
L9 HaroropjeHus aGcopbepa, — MeaH, aJIOMIHHA, cTanH,
IJACTMACChi — YCTAHOBJEHO, HTO ¢ YBeJHUEHHEM NpOH3Be-
JEHUA TONUIHHH JjKcTa 8 Ha ero Kk03(QQuilHeHT TeNJIoNnPoBOA-
gocru A smauenne KITJL xo.a1ekropa BospacraeT. Tak, npu
TOJILLMHE JIyueNorJOHIaIoU(ero Jucra B 1 MM H3 MelH, aJio-
MHHHA, cradi HJAM muactmacchl [A==390; 205; 45 nu
0,6 Br/(m-°C) cootsercrBenno]| KIIJ KC3 cocrapiser 52;
50; 48 1 22 %. ,

B ra6n. 3 npupenens 3maucnua KoddouuuerTa aadgtbemnaﬂocm
0p€6p6HHﬂ MeTaJJuYecKOro JIUCTa JAYUeBOCHPHEHMAIOUICH NOBECPXHOCTH
nnockoro KC3 B zapucuMocTy OT Marepuajna pebpa, ero TOJUIMHE # HIa-
ra Tpy6oK mis TemIoHocHTeds (06biuHo B npenesax 50—150 mm).

Temorexrmqecxoe KaueciBo H}"{@BOCHpHHHMaIOHIQﬁ NMOBEPXHOCTH

KOJIEKTOPA BO3pacTaeT Hpu HCHOJAb30BaHMM OoJjiee  TCHJIONPOBOAHOrO
Matepuala, NpH YBEIMUYEHHH €ro TOJWHMHM (XOTS BAHSHHE 31ech HeBe-
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Ta6auma 3. Koshdanuenr sbdexTupnoctn opepenns F’
a6copGepa naockoro HHAKOCTHOrO KoajaeKropa (roxuuna acra 1 My,
auamerp Tpyo 25 mm)

y o IUar 1py6, MM
Mareptan
. B M. - -~
ameta A Br/e-50) 50 | 100 150
Meap N 390 0,989 0,972 0,948
Anmomunui 205 0,988 0,967 0,934
Cranb 45 0,984 0,925 0,819

T

JHKO) M YMeHblleHun ara TpyGok. YMeHbmeHue AuaMerpa TpySok c 25
Ko 12 mM Bieder 3a coBofi cHmKenne KodpPuumeHTa sQHeKTHBHOCTH 112
0,03—0,03, Ho npn 3TOM yMeHbluaeTcA o6ULas TEUIOEMKOLTh KOJLIEKTORA
H ero TenIOBas HUHepuHd, a CJACACBATE/IBHO, OLICTPEE NPOHUCXOZHT: €rd
nporpes. 3230p MexIy JYYeBOCHPUHHMAIOUIEH HOBEPXHOCTHIO H OCTLH-
JIEHHEM M MEXAY BHYTPEHHHM H HapyZHBIM CJI0AMH ABYXPAAHOIO OCTEK-
JieHust oOwuHO BeiGupaoT B npenenax 15—25 mm. Tosinmuua TennoBod

H30/IAIMH HUXHeH noBepxpocTa abcopbepa npuuuMaercs papuofi 50— |

75 MM, a GOKOBHIX nOBEPXHOCTEH — 25 MM,

Mpu Bospacraunyu HHTEHCHBHOCTH HHcoasiuu ¢ 300 no
1000 Br/m? KI1[I konsextopa yBennunBaercs ¢ 32 10 59 %,
4 1pU YBeIMYEHHH TeMIepaTypH HapyKHOro Bo3ayxa c¢ 10
a0 30°C KI1[ sospacraer ¢ 41 10 55 %. :

OueBuaHO, uTo B X0104Hbt# nepuon roga KI1/ o6riuHoro
nnockoro KCD BecbMa HU3OK, :

Boabuioe Bauanne Ha KIIL KCD oxkasbiBaer temnepa-
Typa TelJJOHOCUTENS HA BXOJE B KOJEKTOD: YeM OHa HITNC,
TeM Huxke tenaosle motepu KCI u Brie ero KITA. Tlpu
yBeauueHnu pacxoga tenaonocutensd KIIJ KC2 gozpacra-
eT 0 ONpeJeNIeHHOro Hpejesa, a 34TeM OCTaeTcs NMOCTOoAl-
HEIM, TaK YTO CYH[€CTBYET ONTHMaJIbHHA JHANA30H 3HAUYEHHI
pacxoaa tenaonocurens. KII KC3D cunpno ysenuau-
Baercd NpH NpuMeHeHHH aGcopGepa ¢ CEJeKTHBHHM MOKPHI-
THEM, XapaxkTepu3yeMblM GOJIBLINM OTHOIIEHHEM MOTJIONLA-
TeNABHON Ctc U H3JyuaTeJbHOH &r chmocobuocreil. Ilpu oano-
CA0HHOM OCTEKJIeHHH H3MeHEeHWe CTEeNEeHH CeJeKTHBHOGTH
abcopbepa ac/er ¢ 1 mo 12 npuoaur x yBenuuenuo KI1/]
KC3 ¢ 45 10 60 %. ’

[Ipy HenbITaHHH KOMJIEKTOPOB MOJNYHalOT 3aBHCHMOCTS
KI1JI xonnektopa 1 OT OTHOLIEHUS § PA3HOCTH TEMIEpaTyp
rensionocntens Ha Bxoae B KCD u mapyxuoro Bozgyxa AT
K IUIOTHOCTH NOTOKA COJIHEUHON 2HEPTUH [ HA MOBEpXHOCTH
KCD. TunuyHule XapaKTePHCTHKH IJIOCKHX H BakyyMHDO-
BAHHOTO KOJIJIEKTOPOB H 06GJIacTH HX NMPUMEHEHHs NMOKA3aHbLI
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t
wa puc. 13. Kak BHIHM, XapakTepHCTHKa KC2 Hsoépa}xaeT:
cs mpamofi jnuuell, Touka ee mepeceueHus ¢ BEPTHKAILHOH
oCbIO COOTBETCTBYET 3(deKTHBHOMY ogmquKOMy KIT o
npH yrie NajeHHs COHEUHBIX JYueH 0°, a Tamrenc yrja Ha-
kjoHa TNPSAMOH K ropH3OHTa/bHOH —OCH — a(pcpexxmfmomy
k03 GUIHEHTY TEIIONOTepb KC3 Kg.

L 5 _ 8 .
ne -
08
0,6— \ \5
P
0.4} S
N
52k 1 2
1 1 i 1 1 i i 1 1 -
) 07 %] 52
’ . y,meoc/BT
20 N
" L5300 Br/rd
or 1000 800600 500
80t
AT,
100 : )

Puc. 13. XapakTepacTHRa KONGCKTOPOB CONHEUHON SHEpruu:

1 — KonnekTop Ges ocTeknMeHus; 2 — KOMJIEKTOP ¢ ORHOC/IONHBIM OCTEK/CHHeM; & —

KOJIEKTOD ¢ ABYXCJAOHHEIM OCTEKREeHHeM; 4 — CEeREKTUBHLIA NJIOCKUA KOMIEKTOp ¢

OAHOC/HORUBIM OCTEKNEHHEM; 5 — CTEKMAHHLIA TPYOUaTHIA BaxyYMHPOBAHHBIA KO&-
JIeKTOD

Xapakrepucrika coJHEUHOro KOJJEKTOpa OICHBAeTCs
cnenywomeli popmynoit: ng=no—Kxy. Ilpu s310M omnrHYe-
ckufi KITJL o u kosadpdunuent remnonoreps Ky ajs koi-
JleKTOpOB, xapamepﬂcmxﬂ KOTOprX Hpe]_lCTaBJIeHbI Ha pHuc.
13, paBHw:
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P
"o Br/ (Mfg.‘c) ‘

Hecenextusnmit naockmi KoJuiekrop Ges ocreknenmus 0,95 15

To xe ¢ ommocnofubM ocrexsenyem v oo, ., 0,85 7

To xe ¢ gByxcioftapm OCTEKJICHHEM s . o4 0,75 5

CesleXTHBHEIH  TL10CKMT KOJJIGKTOD ¢ ORHOCHONHBIM .
ocTeknenweM . . . . T . 0,8 3,5

BakyymupoBannmfi crexnsmmps TpyOyarhit Kosnek- - -
Top:ss.a;',—ss::::;!;lo;’]s 2

OntHyeckuiy KI1 onpenensiercs IPOH3BeNCHNEM K03¢h-
¢uuuenTa nponyckanus conmeanoro H3/IYICHHA NMPO3PAYHOI
usonsuned v (ang 1—3-caoftgoro ocTexnenys 1==0,6-+0,95)
H KO3 OUUenHTa ero noryomenus aBcopBepom o (o=
=0,85+0,98) u me zaBucur or I« u passoctn TEMIEpaTyp
AT xonnexropa Ty n HapyxHoro Bosayxa Ty. TensioBbie jro-
TEDH CHHXAIOT NOJIE3HYIO HEPIHIO KOJJIEKTOpA N Bo3pacTa-

+ 10T ¢ yBeJnuYeHHeM pasHocTH reMnepatyp A7. uanason
THMHYHEIX 3HayeHHH Koadduunenta TeNJIoONoTeph Ky=
=1,2+10 Br/(M?2.°C).
~ Us puc. 13 sugso, yro npu y=AT/I,<<0,013 M2-°C/Br
INOCKAH KOMLIEKTOp Ge3 ocrekseHus 1MeeT HauboabHi
KIIJ, B auanasone 3Hauenu#t y no 0,045 m2.°C/Br KOJLACK-
TOD ¢ ONHOCJOHHHM OCTEKNeHHeM Golee apdexTipen, yem
KOJUIEKTOD C ABYMS CJIOSIMH CTeKJIa, npH y>0,025 mM2.°C/Br
CaMBIM 3 DeKTHBHEIM ABJseTCH BaKyYMHDOBAHHHH KOJJeK-
T0p. Last nnaBarenbHerx Gacceltnos, paGoraowux netom npu|
BEICOKHX 3HAUCHHAX TEMIEPATypbI

11e/1ec000pasHO HCMONb30BATE ACIIEBHE IIOCKHE KOJJeKTO-
pHl Ge3 ocrexyenus (g 14CTHOCTH, MiaacTMaccoBue). OG-
nactb A (y<<0,03 m2.°C/Br) COOTBETCTBYET NpPHMEHEeHHO
COJIHEUHBIX KOJIEKTOPOB 15 o0orpesa mmapaTenbHLIX Gac-
ceftios, 5 (y==0,03-0,08 M2-°C/Bt) — png ropsa4ero Bo-
RocHaOxenns u B (y>0,08 M?2.°C/BT) — nng OTOIJIeH 1,

Has ropagero sorocHaGKenys Tpebyerca pasHocTh Ten-
neparyp AT=20+50°C, u y1o6y IPpU CpesHell H HeBHiCO-
KOl HHTEHCHBHOCTH COMTHeuHoro H3JIYIeHHA, ckaxeM, 300—
500 Bt/M?, naBath MOJIC3HYIO 3HEPTHIO, TPeGyloTea Heceek- |
THBHBIE KOJEKTODH C OAHHM-ABYMA CJOSAMH OCTEKJEHH
W CeJIEKTUBHHIN KOJJIEKTOD ¢ 0fHOCIONH biy OCTeKJIeHHEM,
Ilpumenenue aByx cioes OCTeKJIEHHSl CHMXKA€T TemaoBLe
TIOTepH, HO OJHOBPEMEHHO YBeaHunBaer ONITHYECKHE TNOTe-
pu. [lns otonnenus spanmi TpeGyeTcst Goabluas pasHOeTH
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mnepatryp AT, KOTOPYIO MOryT 0Gecmedutb TOJNBKO BbIC_O:
e ¢ dEeKTHBHBIE KOJUIGKTODHI, HanmpHMep BaKYyMHPOBaH
et HJIH TJIOCKHE C CEJIeKTHBHBIM abcopbepoM. .
HbIeOGbeM IPOMBILLIJIEHHOrO MPOH3BOACTBA COJHEYHOro 060-_
gogaﬂﬁﬂ B CCCP gaBHO He OTBeYaeT COBPEMEHHLIM Tp::
y aHHAM. B uacTHOCTH, COJIHEUHBIE KOJJIEKTOPBI BHINYCK
-60~B;1 Ha Bparckom 3aBoje ortomuTesbHOro 000pYyLOBaHHSA.
?;»\C/[ NPOH3BOAUTCA IUIOCKKH KOJUIEKTOP As Haerr?sfnao;l}(:g:
KOCTH, IPEACTABJAIOIUE co0Ofl MIOCKYyI0 Jay4 ouLaro-
10 CTAJIbHYIO MaHe/b ¢ KaHANaMH 115 BO/bI, NOMELeHHY _
gli,{opnyc ¢ OJHOCJOHHEIM OCTEKJECHHEM H TeIIIiIO;)OH r:gg-
pstiell TEUILHOM CTOPOHE a(?{cggG?ggOg?g?féxg,S ). Tata-
1 yCKaeMOTO MOAYJIA MM, 110
!1)1;{;; B;;rqznornomammeﬁ MOBEPXHOCTH a6cop6e1]))a3(;,8p;a6.
macca 50,0 kr (B crajbHOM Kopmyce), CT?HMOCT EIIJIOMOH:
Jpyrumu  opranuzaumamu — [10  «Cnenrennor HHC’[:HTY-
tax» B I'. TOHAHCH, ONBITHHMH HpOH3BOE,CTBaM’II:I tHeTHTy-
toB Kues3HHUUIIT u ®THU AH Y3CCP 8 r.Caam e —
B HEGOJBIUHX KOJIMYECTBAX BhImycKaoTcs K aHa{Irxna-
noro tina (puc. 14, 6 m8) ¢ HCHOJIb3OBaHHel\§é!TaJ;IbHeDIO -
HeJIBHBIX  PajHarTopoOB THIOB PIC wumm 0’62—% 72mvv12
MIOH{AAb Jydenorjouiaouei nosepxsHoctu 0, 72 ae,
Maccy oT 32 10 36 kr (B aJIOMHHHEBOM Kopmyce) Ifle HO‘I?I
moctb 46—50 py6. 3a MOAYJb. AécopéepT noxpngB egﬂeM
kpackofi mapok [1®, HII, KO, XB uau b ¢ noGasa Hies
caxu. KossiekTop MMeer oJHO- HJH ABYXcJOfHOE OCT -
HiHe u Temnosyio maoasaguio. Kosdpdunuent Tennonz(?gcép)
NIpH OAHOCJOHHOM OCTeKJeHHH — okodao 10 Bl’réé’v[ ),
O6nbem npousBoacrea KCD Ha Bbparckom 3aBoge THIC. X
KC B roa. [lnaHupyercs a0BecTH NpPOM3BOICTBO 11_
1 MyH. M? B rOfL H YJYYIUATH ONTHKO-TEMJIOTEXHHUECKHE xaO
pakrepuctuku KCD, cHusus ko3QQuiMeHT TenaonoTeph A
2,3 Br/(m2-°C).

3a py6exxoM BO MHOTHX CTpaHax OpraHu30BaHo Macul)_?:engoxgrclﬁlrl(;
JIRHHOE NIDOM3BOACTBO KOJLIEKTOPOB COJHEUHOf! oSHeprHH. g UIPA ”{e o
B MUpE 00 KoJudecTBY YycTaHoBJeHHeix KC3 saﬂnwi}é)gg iy 1o tae of
as nIoIaib KO;X{JX@KTOPO(BSCOCTa;J;lHIe(TCgl)O ﬁiizghﬁneny;orz I/Ispauﬁb——'-
BrOpoe Mecto — Smonns (8 mJam. C3), : Spaniy —
1,75 man, m2, Ascrpanus — 1,2 mam, M2, Ha oxHoro xutens np! o8
B,I’hpame 0,,45, B ‘;\Bcrpamm——o,OS, B CUIA, Tpennu u Ilsedinapuu
0,05 M? paowann KCA.

[ToBeimenne rensoBoit 3ddexTHBHOCTH COJ!HeLIHbIX. K(());F{l-
JEKTOPOB MOXKeT GHTb AOCTHTHYTO NYyTEM HpHMeHeHHHJ.] (;( *
UCHTPATOPOB COJIHEYHOTO H3JyUeHHs; CeJeKTHBHO-TOTONY
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Puc. 14. JKuaxocTuee coMHEeuHBe KOMJIGKTOPH DBPATCKOrO 3aHOIA OTO-
nuTeAbHOro o6opyAoBanus (a), KV.EBE}HI/II/IgH, I%O «Cneurennléren;g-,
. moutax>» (6) u T AH YsCCP (s): -

2 — ynjoTUEHUE TFepMeTHKOM; & — &
— RYYENOrJAOIaoNas RaHeN
4 — TelJIOH3OAANUA; 5— Kopnyc o >

1« ocTexyenue;

I011er0 MOKPHTHA aGcoplepa; BaKyyMHPOBAHUS npocrp‘aﬂcr
Ba BHYTPH KOJIIGKTOPA; HECKONBKHX CJIOEB NPO3PauHOH 130~
JAIHH; COTOBOH AYEHCTOH CTPYKTYPB! B IPOCTPAHCTEE MEX Y
aégopéepom U OCTEKJIGHHEM H aHTHOTPaXKaTe/bHLIX MOKPLI-
THHl Ha OCTEKJIEHHH.

B pesynbraTe mpUMEHEHHS yKAa3aHHHIX METO0B CHHMKA-

?]T‘Icﬁ TEIJIOBBIE MOTEPH KOJJEKTOopa H noBbllIaerca ero
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CeJeKTHBHbIE OBEPXHOCTH 1S KC3. HauGoaee 3 pex-
quBHBIH CMOCOG MOBBILIEHHA KITO niockux KOJJIEKTOPOB
COJIHEUHOH 3HEDPrHH CBA3aH C NMpHMEHCHHEM ceJIeKTHBHO-
HOTVIOIAOIIHX TIOKD BITHIE. Bropoit crocol COCTOMT B H3Me-
HeHHH ONTHUECKHX CBOMCTB npgspaqﬂoﬁ H30JAIUY ¢ IeJbI0
yBeHUeNHs €@ OTpaxarebHol crnocoOHOCTH Pr 11O OTHO-
[LeHHIO K TEIIOBOMY H3JyYEHHIO aGcopbepa H NMpoIycKa-
rebHOH CIOCOGHOCTH Te AJISt COMHEUHOrO H3MYUCHHA.

CeJjieKTHBHBIE MOKPHITHA [/  JY4enorjomalnomed rno-
pepXHOCTH COJHEUHOTO KOJIIEKTOPA AOJZKHBI o6siazaTh Bhi-
cokuM KOIQ(QHIHEHTOM NOMVIOWEHNA Cc KODOTKOBOJHOBOTO
cONIHEYHOrO H3JydeHHs (Kopoue 2 MKM), HU3KOH H3Jyua-
TeJIbHOH CMOCOGHOCTBIO €r B HE(ppPaKpacHOi obnacti (AJauH-
wee 2 MKM), crabuJbHOM BeJHYHHON CTEMeHH CeJNeKTHBHOC-
TH Otc/€r, CIIOCOOHOCTBIO BHIIEDPKHBATDH KPaTKOBPEMEHHbIH
neperpes MOBEPXHOCTH, Xopowiefi KOPPO3HOHHOH CTOHKOC-
Tbl0, GHTb COBMECTHMEIMH C MarepHajoOM OCHOBbl H HMETb
HH3KYI0 CTOMMOCTb. I/l HueaibHOH CeNeKTHBHO-MOrJIOomA-
alomel MoBepPXHOCTH ac==1 n e:=0, a nansg HacaNbHOH
npo3padHoil HIOAAMHH Te=1 U pr=1.

Veenuuenue a. piauaer Ha appexrusHocTh KCI B 60Jb-
el cremeHHd, ueM aHaJorH4HOe yMeHbuleHHe er. OnHako
TONY4HTH BBICOKOE 3HAUEHHe ac Heserko, s uepHoli kpac-
ki ot He npespiaer 0,95, Takoe XKe 3HAYCHHE MMEET H &r.
CeJIeKTHRHBIE NMOKPHITHS, KaK NPaBHJIO, MPEACTaBIAIT CO-
Goft TOHKOMJIeHOUHble (GUABTPH, H NPH YBEJHYCHHH O 3a
CYeT YTONEHHs TJEHOK OJHOBPEMEHHo Bodpacraer &r. Ca-
MBI pacnpoCTPaHEHHDBI THI CEJEKTHBHBIX MOKPHITHI —
3TO TOHKHE IJIEHKH Ha METaJjlJMYecKOH OCHOBE, MOrJjoualo-
IIHe BHAMMBIH CBET H NPONYCKalouHe HHppakpacHoe usuy-
yerne (MK). Ciona, B 4aCrHOCTH, OTHOCATCH MOKPBITHA U3
YEPHOrO HHKeJd H UEpPHOro XpoMa, HaHOCHMbIE 3JIEKTPO-
XUMHYECKHM C¢Ioco0OM Ha IOAJOXKKY H3 HUKeJd, IHHKA,
onoBa unu mepu. IlpuMensiorTcss W Apyrue crnocoGel HaHece-
HHA MOKPuiTHH 3TOoro tHna. CesexkTHBHbIe KDACKH NOJYydaioT
U3 npospaunblx B MK-o0iactiy nOAYNPOBOAHUKOB B BHAE
MEJIKOro mopolika ¢ GoJbLIoR MOPO3HOCTBIO AJIA CHHXKEHHT -
abdbekTiBHOro Ko duiMeHTa OTPaXKeHHs MOBEPXHOCTH.

OKDHITHE YePHBIM XpOMOM HanfoJiee nepCcreKTHBHO A4
nojlyueHust TpefyeMbIX ONTHUECKMX CBOHCTB H BBICOKOi
TepMudeckofi craGuibHoCcTH Npu Temmepatypax ao 400°C
(B Bakyyme). Ho mioTHOCTb 3JEKTPHUECKOTO TOKA MPH Ha-
HeceHny yepnoro xpoma nourd B 100 pas Beille, uem A
UEPHOro HuKess, OTCIONA M BHICOKAS CTOHMOCTDb CEJIEKTHB-
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| paspabaTsiBaetcs cmOcol HaHecenust, OcymlecTBaseMudi mpn 20—60°C

PXHOCTEH € HEDHLIM XPOMOI M. B kavecrse IIOI JIOXK é IJIOTHOCTH T 7 T JA  HaHECeHHs 4YePHOro

i ! oka 7,5 A/am2. CocTap BaHHH ‘
: I , | I oma HaCMﬁFKle crans: Cre0s — 300 r/n, BaCO; — B xo/iMuecTBe, no
X

Ty - — J -
KH JJil YepHOrO HHKEJA H YEDHOrO XpoMa I/ICHOJleyIOTCH§ Cfﬂo‘{HOM A yLasieHust BCeX nouq308404,0$ax§$§3;%!(a ?&;L,Bébg}g;z
‘moaupoBaHHEe Mera/ibl. Ha puc. 15 nokasano msmenenne’ auxat — 0,5 r/n; remneparypa 12'3130 1:0;1[;"[{0Hc%gepHIEHCTBYIOTCﬂ.
oTpaxarebHOR CIOCOGHOCTH p IOKPBITHA YePHHM XPOMOM Cnoco6st HaHeceﬂﬂuﬂzqiﬁ{;?bi{?&eir%pos Aydiie BCero MOAXOZAT Ce-
JI1 NJIOCKHX CO.

B 3aBHCHMOCTH OT AJIHHBI BOJHBI A H3JyueHHs pit He HOFOMANES Kpacky.

Hannyuiine pesysnbrarte nosyuenn: c UYEPHBIM XpOMom| JexTHBHBE uepH rentonbmu tpyGamu. B mo-
Ha aJIOMHHHEBOH doabre (o.=0,964 y e:==0,023) u ¢ Conneynbie Ko.rmeétv'.roap;ﬂbI CKOHCprKHHH KC2 ¢ nenoan-
ICDHBIM HUKeNeM Ha Ouectsamlell HUKeJeBOH mogoXKKe c/leJHNe oAbl pa3pabor

6a
‘ aK H3BECTHO, TeIlloBasg TPy
oe==0,96 u e:==0,11). 30BAHHEM TeHJICOBéb;};{ T}spen)gyguposaﬂﬁoe | denonan Tpy0e
npeACTaBJiger co pueTutioe Yo
% HJH NJOCKOr0 KaHan p
A OHCTBO B BHAE TPyOh e o
3 ; ' Em KaHABKAMH HJIM KaHJJAPHO-TIOP HCTHIM TeJIOI\’IqH;I)I/ISTaHHJ:)Jl-
ol . BHyTpeHHeHl IOBEDXHOCTH KaHaja, 4dacry !
. Puc. 15. 3aBucamocts  ko3tpehn Ha BHY 5 e one centons M.
[747] of IHEHTA OTPaKeHusl OT AMUELI HeHHOro paboueli MHUAKOCTHIO. h p 5 S HemapuTenbHo
ol Matomel oy CeMekTuBHol morsto- | ooy gnmofl yacTH TemioBoil TpYGs — renuiiof
L Hamet HOBep};HOCT" e aepae- 30He — Hcnapsercss H oOpasymouluecsi nape  nepe
, ro xpoma )
1 |

’ " B-30HY OTBO/A TEIJIOTH (B 30HY KOHJAGHCANKH), miooc};i 1;(())1;
pen 68?‘ o AEHCHPYIOTCS, H O KaNMHJISPHOH CTPYKType KUl
(1K BP2IIAeTCs B 30HY HCIAapeHud. —
BosMosken mupokuil Bubop pabounx xKugkoctei, B

B nacrosimee Bpems JAOCTHTHYTBI 3HAYEHMS CTeNeHH Co- CTHOCTH MOTYT HCINONB30BATHCH JHCTHIIMPOBAHHAs BOJA,

JEKTHBHOCTH, T. €. O /er==10+ 20, Ilpn crenedu cesexrtus-
(Hocty 20—40 pasmoecnas TeEMIeparypa JsydYenoraomao-
| et noBepxHOCTH KOJLIEKTOpA (6e3 ee oXxJjaxeHns Tenio-
HocuteseM) nocriraer 350—600°C. Ha OCTEKJIEHHE MOXET
GLITL HAHECEHO AHTHOTPAXKAaTe/bHoe OKPEITHE M3 AMOKCHIA
vapua. Ha noanpoeaumyio MOBEPXHOCTL MeTaMIHYECKOTro
AHCTa, 006Jaj210MYI0 BHCOKOM oTpaxkarenbHoft cnocobuoc-
TbIO H, C1eN0BATeNbHO, HUSKHM 3HAYeHHeM €r, MOXKHO HaHe-

CCTH CJHOHl caxki, PH 3TOM KO3Q(HIHEHT noraomenus Qe
COJIHEUHOr0 H3JIy4eHHs Bo3pacTeT no 0,96.

Cnoco6br noayuenus CEJIEKTHBHBIX HOrJIOW AW HX noxpuitel, Han-
Gosiee npoctoft cnoco6 [HOJMYYCHUS CeNeKTHBHONR TOBEPXHOCTH — 3TO XMH-
MHYECKO® OKHCJIeHHe Mejy, HCHONB3YEMOH B KAYeCTBE NOMIONKKM i1

PBIl MOXHO HanecTn B SACKTPOITHYECKOA BanHe, copepxkamei 180 r/n
NiSOQ,-6H.0, 40 r/x GopHo#t KuchoTy u 40 r/n NiCl, npu TeMIepaType
80°C, pH=4 u cuse rtoka 3,5—4.5 Alnm2. YepHufl HuKesb HaHoes
B BaHHE, comepXamel 65 r/n Ni§0O,-6H,;0, 20 r/x ZnS0,-7H,0, 31 r/a
{NH,):SO, u 1 r/n NH,CNS npu remneparype 25-——30°C u maornoery . AOCKOR TenROBOH
Toxa 0,05—2 A/nm2. Tlokpurtue n3 UCPHOrO XpoMa mpeacTasasier coboi Pue. 16. KomeTpykuss ~conmesHoro KOJIJeKTOpa €

IACHKY, COCTOAINYI0 U3 MeJbuaiilluX gacTHI METAJITYeCKOro xpoma . TpyCoi: : 3
B usoumpyromedi pemerke CryOs. Ipu o6brunon crnocoGe MaHeceHHst 3To- I — oetexnenme: 2 — renomas TpY6a (MCTADHTGARHAS 8083); 31‘; x?zix%?“x;ncw
TO MOKpHITHS TpebGyercs BHICOKas HAOTHOCTE  JJEKTPHUECKOrO TOKA Has oMa; 4 —Tpy6a RIS OTBOAA TemAOTH; 5 — TEMJICHSONSUHS;

(75—150 A/xM2) mpu TeMnepatype 10—15°C, 1. e. ¢ oxnammennen,
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aneToH M XJajareHTH NPH HU3KHX TeMIepartypax. B Temno-
Boii TpyOe 0e3 (uTH/A, Ha3biBaeMOfl TepMocu(pOHOM, BO3-
BparT KOHIEHCATa B 30HY HCIapeHus NPOUCXONHUT MOA Ael-
CTBHEM CHJIBl TSKECTH, M03TOMY TelioBas TpyGa 3TOrO TH-
ma Moxer paboTaTh JHLb IIPH YCAOBHH PACHOJIOKEHHT 30Hb
KOHJEHCAaiuu Bhuue 30HE Hcnapenus. [aa KC? ¢ ren-
JIOBOIT TpyDOOil XapakrepHH: BHCOKAs IJIOTHOCTb IIOTOKA Ie-
penaBaeMoii TemaoThl W GosiblIas KOMIAKTHOCTb yCTPOHCT-
Ba, Nepefaya TemIOTH B OJHOM HalpaBJeHHH — H3 30HbI
HCHAPEHUS B 30HY KOHAEHCAIMH, OTCYTCTBHE pacxoja 3Hep-
I'HH Ha NepeHoc Cpejbl, Nepefaia TEIIOTH IpH MaJjoll pas-
HOCTH TeMIeparyp, caMoperyaupyemoctb. [10CKo/bKY B HU3-
KOTeMIepaTYDHBIX TeIHOTEPMHUECKHX YCTAHOBKAX MHCIOJb-
3ylorcA B OCHOBHOM Iockue KCD, B HUX penecoolpasHo
HCIIOJIb30BATb IJIOCKHE TeNJOBble TPYOBl —— TepMOCH(QOHBL.
BriGpar 10/KHBIM 00pasoM 3amOJIHUTENb, MOMKHO IIOJHOC-
ThIO HCKJIOUHTb NPOOJeMbl, CBA3AHHBIE ¢ KOPpPO3MEd U 3a-
mMep3aHueM cucteMel. Ha pue, 16 noxasan npuMep KOHCTPYK-
TyBHOro BbinoJHeHuss KC2D ¢ rensopoii tpyGoii. Macca KC3
25 xr ua 1 M? nJonaan NOBEPXHOCTH. *

BakyyMHpoOBaHHble CTEK/ISTHHble Tpy6UaThie KOJJIEKTOPHI.,
WspectHo, uro nogRepxanue pakyyma numxe 1,33 [la B mpo-
CTpaHCTBE MEXJY JydYenornomaiomei noBepxHocTbio abcop-
Gepa u npospauHoil 06oJOUKOH HapsALy C ONHOBPEMEHHbIM
npHMEHEHHEM CEJIeKTHBHBIX TMOKPbITHI Ha MOBEpXHOCTH al-
copGepa cyuiecTsenHo nosbiuiaer agpexrusnocts KCI Gna-
rofaps MOYTH MOJHOMY HCKJIOYEHHIO TEILIOBHX MOTEpb My-

TeM TENJIONPOBOAHOCTH M KOHBEKIUM, C OJHOH CTOpOHH, .

& Takxe MOBBHILUEHUIO NMOTVIOH{ATeNbHOH CNOCOOHOCTH H CHH-
JKEHHIO TOTePb TeIJIOTH NMyTeM u3Jydenus, ¢ Apyrofi.
BO3MOKHB  pa3jiuyHbBe BAapHAHTHI  KOHCTPYKTHBHOTO
BHIMOJIHEHHS BaKYYMHPOBAHHHIX CTEKJIAHHBIX TPyGYaThiX
gonnekropoe (BCTK). Hekoropole n3 HuX mokasaebl Ha
puc. 17 (B paspese) u 18. Bayrpu crekasnuoii oGonouru J
H3 BBICOKOKAUECTBEHHOr0 OOpOCHJIMKATHOrO CTEeKJa Aua-
merpom 100—150 MM nomemalorcss TpyGKa AJs TENJIOHOCH-
TeJIs, Jy4enorJomanmas NoBepXHOCTb, OTpaxaTeldnb. TpylOka
Mmoxer umerb U-obpasnyio ¢opmy (a2 u 8) uau npencras-
aster coboft Tenyioryio TpyOy (6 u 2). Buyrpennee npocrpan-
cTBO 0060/10uKH BakyyMuporarno. OrpakaTenb MOxeT GHITDb
BEIOJIVEH B BHJe (oxausHa (@), MOKET cOCTaBJAATH 4acTb
060:104KH (2) WM HAXOAMUTBCH B BHAE I0OJOC Ha GOKOBHX
CTeHKaX BaKYYMHPOBAHHBIX TpPyO, MCNOJB3YeMbIX B KadecT-
pe Npo3payHoil u3oasAHH (). B KOHCTPYKimH, MOKa3aHHON
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ga pHc. 17,0, ayuenorsomaronas NOBEPXHOCTb PacloNoxKe-
ga NOJA BAaKYYMHPOBaHHBIMH TpyGaMu H HAJeXHO COelnHe-
pa ¢ TpyOKaMu AJS HarpepaeMoH KHIAKOCTH, MOMEelIeHHbMH
p temionsousiyio. O0blYHO MOAYJb KOJJIEKTOPA BKJIIOYAET
pan (R0 10) cTekJAHHBIX BaKyyMHPOBAHHBIX Tpy6, npucoe-
JHHEHHBIX K o0uieil Tpybe, 1o KOTOpOi ABHXKETCS Harpepae-
mag xuakocth. Kak mpasuso, MOAyJdbp noMellaercs B Tell-
JIOU30JIHPOBAHHDIH KOpNyc. B KOHCTPYKTHBHOM OTHOILUEHHH
cnalblM MecTOM fABJAGTCS y3el COCIHHEHHS CTexJSHHHX
¥ MeraJuIHYecKuX AeTaJjiefl, HMeIluX pasiudusie Ko03(du-
[HeHTH JHHEAHOro pacIlHpeHHs] [NpPH HarpeBaHUH.

Hrak, nasa noebilleHHa 3(Q(eKTHBHOCTH BaKYYMHPOBaH-
HBIX KOJIJIEKTOPOB HCIIOJB3VIOTCS CEJEKTHBHEIE IIOKpBLITHSA,
otpaxareau u 1. A. Ha BHyTpeHHIOI0 MOBEepPXHOCTb BepXHel
yacTH CTeKJAHHOI 000/OYKH HAHOCAT MOKPBITHE, HAalpHMep
13 JHOKCHAA WHAHA, obnajfaoiiee Xopouel oTpazkarebHol
cnocoOHOCTBIO 151 TemoBoro (MHGPaKpacHOro) H3JydeHHs
H He BJHAKLIEe Ha KO3(QQHILHEHT NIPONYCKAaHUHA KOPOTKOBOJ~
HOBOTO COJHEUHOro Hu3nydyenus. Ha sydenorsnomarouiyio no-
BepXHOCTb abcopbepa HAHOCAT CeJNEKTHBHOE MOKPHITHE

1 1 ] 1

a) 5) 6) 2

Puc. 17, Tonepeunoe ceuetie BakyyMupOBAHHHIX CTEKASIMHBHIX TPYOua-
THX KOJ/LIEKTODOB:

I — crexnsnnag ofonouKka; 2— Tpy0ka AnRs HarpeBaeMofl MKHAKOCTH; 3 -—i.nyqeno‘
IO Ao as NOBEPXHOCTD; 4 ~— OTPAXKaTelb; § — TeNJIOHIOARUHR .
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¢ GOJbILON BeJHUHHO OTHOIUEHHS O/er, HANPUMED H3 4Ep-
woro xpoma, G1arofaps YeMy CHHXKAIOTCH ONTHYECKHE [O-
tepn KC3 u notepn TemIOTH MyTeM H3JyYEHHS H TMOBbIIIA- |
etes KITJI. HuXHAS [OBepXHOCTh CTEKJIAHHOH 0GOMOUKH
MO3eT 6bITh BHIIOJNHeHa 3epkaJpHOil. OTpaxalomas nosepx-
HOCTb MOIKET OBbITb pasMelileHa MOA CTeKJIAHHON 0600UKOH
Ha HeGOMBLIOM PACCTOAHKHM OT Hee. DTO cNocoOCTByeT NOBH-
menuio KITJ conxeunoro KoJulekropa 6jaropaps MCHoJb-
30BaHHIO PACCEAHHOTD H3JIYyUEHHS.

o

Puc. 18. O6muit BUA BaKYyMHPOBAHHOrO CTEKJAHHOTO TPYO¥ATOro XKou-
JIEKTOpA: -

1 — PAKYYMHDOBaBHAS CTEKAXBAAs OOONOUKA; 2 — rpy6a ans marpeBaemolft JKup-
KOCTH; 3 — COS/HHEHHE METaJNNa O CTeKAOM

B KadecTBe TRIVIOHOCHTEJS HCHOJAL3YIOTCA Pa3JHUHEIC
cpenbl, B 4ACTHOCTH BOAA, pPAcTBOPH OPraHHIECKHX Be-
11eCTB, CHIMKOHOBOe Macjo. TemmepaTypa HarpeBa TelJo-
rocuteas pocruraer 90—300°C. ,

KoJJeKTopsl ¢ Nnpo3padHoll coToBoit AYEUCTOH CTPYKTY-1
poil. B o6biunbix maockux KCO mpakTHYECKH HEBOSMOKHO
[OJYUHTH TeMIepaTypy, MpPeBHIIAIONIYI0 TeMneparypy Ha-
pyxHOTO BO3fyXa Gosee dem Ha 100 °C, u3-3a BBICOKHX [0-
Teph TEMJIOTHI NPH MOBHILIEHHBIX Temmeparypax. OnmHuM H3
3()eKTHBHLIX METOAOB CHIKEHH: IOTepb TENJOTHI B KC2
apJAeTcsl lpEMeHeHne [PO3pauHoil COTOBOH  CTPYKTYPLI,
pacriosaraeMoil MexJy OCTeKJeHHeM H Jy9eBOCNPHHHMA-
fomiefi OBepXHOCTbIo abcopbepa H ofecriequpalomlefl noaas-
JleHiHe KOHBEKTHBHOTO H UACTHUHO JYYHCTOTO TelooGMeHa.
[To cBoefl KOHCTPYKUHH CTPYKTypa HAlOMHHaeT MueJTHHLIE
COTH K COCTOHT M3 HPOAOATOBATHX syeeK Kpyrioro, npi-
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MOYTOJIBHOTO MJIH 11ECTHYTOJBUHOTO CEYeHHS, H3TOTOBACHALIX
43 CTEKJa HJM MJACTMacCCH. : .

B KC2 ¢ npospayHoil s;uencToll CTPYKTYPOH, IpeAHasHa-
yeHHOH JUISl TNOAABJEHHS KOHBEKLUMH BO3LyXa, MOXKHO Ha-
rpeTb Temsonocuresp o 250°C. Marepuan nas sweex
JOJIIKeH HMeTh HeGOoJbIYI0 To/yHEY (0,5 MM), HH3KHI K03 (-
(DUIHMEHT TeIUIONPOBOLHOCTH M HUBKYIO yNeJbHYIO TeloeM-
goctb, JluaMeTp sueek He JOJ/KeH NpeBHMIATHL 5 MM, a OT-
golLIeHHe HX BEICOTH K AHAMETPY JOJ/KHO OBITH B Npefesaax
5—15. Kpome Toro, Marepnas siueek AOMKeH BHAEPKHBAThH
JIOCTATOUYHO BBICOKHE pabOuHe TeMIepaTyphl.

6. AKKYMYJIATOPBI TEMJIOThHI

. Heo6x01uMOCTh aKKYMYJIMDOBAHHS TENJOTH B I'eJHOCH-
creMax oOYCJIOB/I€HA HECOOTBETCTBHEM BO BpPeMeHH H N0 KO-
JHYECTBEHHbIM MOKA3aTeNAM NMOCTYMJICHHA COJHEYHOH panu-
anuy H remonorpeGaenus. Iotok conHeuHo! sHEpPruu H3Me-
HAETCSl B TeyeHHe CYTOK OT HYJs B HOUHOE BpeMs [0
MaKCHMAJILHOTrO 3HaYeHUA B COJIHeYHHIT noneHs (puc. 19, a)-

£ 3

§ 12 6 20 0 4
Bpema Ona,Y d)

Mecaubl a)

s:ec-rlf). I}:()Jlosoii (a) o cyrounsfi  (6) XOA NOCTYN/IEHHS COJHETHOH
prun (E) u tennosoft Harpysku (Q), OTOHJeHusl M rOpA4erc BOHO-
cHaGxKenus

Tockoabky Temnosas marpyska OTOIVIEHMSI MaKCHMaJbHa
zélTengHpe——ﬂHBape, a MOCTyIJleHHe COJIHeYHOH 3Hepruy
Temonmep%o,a MuBHEMaabHO {puc, 19, @), aasg obecneuedus
o pebnenns (Q) HeoOGXOAMMO YJABJAHBATL COJIHEY-
)VHEPI‘I/IH (E) Gosbue, yem Tpebyercs B JaHHBLA MOMEHT
TGH!JI,OT?:,[ e§aH36HTOK (E;) HakaniuBaTh B aKKyMYJaTope
i nac 3HePTHH B aKKyMyJaTope MOXer ObITb pac-
8 HECKOJIbKO YaCOB MJIM CYTOK NPH KPATKOCPOUHOM
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AKKyMyJHPOBAHHMU H Ha HECKOJIBKO MeCsileB — IIPU Ce30HHOM
akgkymynuposanud. Cielyer OTMETHTb, 4TO NPHMEHEeHHe Cce-
30HHBIX aKKYMYJATOPOB MOKA KOHOMHYECKH Heilenecool-
pasHo. B 1esoM e NpUMeHeHHe aKKYMYJsATOpa TelIOTHE
nosuitaer 3G@EKTHBHOCTD TeJIHOCHCTEMBI H HaNeXHOCTh
TeIlI0CHAGKEHH .

HusxoreMmneparyphble CHCTeMBl AaKKYMYJHDOBAHHA TeMN-
JOTHl OXBATHIBAIOT AxanasoH Temneparyp ot 30 mo 100°C
H MCNOJb3yloTess B cucreMax posayiisoro (30°C) u Boas-
noro (30—90°C) oTomieHHs W ropAyero BOAOCHAGKEHHHA
(45—60°C). Cucrema aKKyMyJdHPOBaHHA TeIIOTHl, Kak
NMpPaBIO, COAEPHKHT pe3epByap, TelJOAKKYMYaupyouHi
MarepHaJ, ¢ MOMOLLIBIO KOTOPOI'O OCYHIecTBJAeTcs HAKOIJIe-
HHMe M XpaHeHHe TeIJIOBOH SHePruH, TemIooGMeHHbe YCTPOli-
CTBa [JI NOJABOJAA H OTBOAA TEIVIOTH IIpH 3apsafiKe 4 pas-
PSAKe aKKYMYJATODA H TeNJOBYIO H30JAILHIO.

AXKyMYJSITOPE MOMKHO KJacCHQHHUPOBRATE MO xapakKre-
py hH3HKO-XHMHUECKHX IPONECCOB, NPOTEKAIOUHX B TEIJo-
agKyMyJupylomux marepuanax (TAM):

aKKYMYJATOPH €MKOCTHOTO THII4, B KOTOPEIX HCIIOJIB3Y-
ercsl TeIVIOEMKOCTb HarpeBaeMoro (OXJaKjaemMoro) akky-
MyJHpYoOLEro Marepuana 6e3 H3MEHEHHS ero arperarHoro
cocTodHUA (NPHPOAHEIA KaMeHb, rajibka, 8043, BOLHEIE pa-
CTBOpEL coJIefl U Ap.);

akKyMyJaaropsl $a3oBoro nepexoja BellecTBa, B KOTO-

phIX HCIOJNB3YyeTCH TemJaoTa IJaB/AeHHA (3aTBepaeBaHHA)
BeLeCcTBA;
AKKYMYJATOPE 3HEPrHH, OCHOBAHHBIE HA BHAEJEHUH

K TOTJIOHIEHHH TeIIOTH NIpH OoOpaTUMBIX XHMHUYeCKHX H bo-
TOXUMHYECKHX DEaKIHAK.

B akkyMyasTOpax neppofl IPpyIIb IPOUCXOASLT MOCIEAO-
BATENBLHO HJH OJHOBPEMEHHO NpPONECCHl HATDEBAHHA H OX-
JaxJeHHd TelJIOAKKYMYJUpyIolero Marepuana au6o Heno-
CpeACTBEHHO 3a CYeT COJIHEYHOH sHepruH, nubGo yepes Teln-
Joo6MeHHHK, 3TOT cnocol aKKYMYJAHDOBAHHUSA
sHepruu Haubonee mHUpPoKO pacnpocrpaneH. OCHOBHHIM He
AOCTATKOM AKKYMYJATOPOB 3TOr0 THNA fABJAseTcA HX O0Jb
mrag Macca M Kak CJeJCTBHE 3TOTO — IOTpebHOCTL B 60iib
HEX MIOMWAAAX U CTPOUTENbHBIX 00beMax B pacuere H
IT/Ix akKyMyaupyeMoH TenJaoThl.

CpapHeHue PasanuHBIX TEIVIOAKKYMYJIHPYIOIHUX MATEPH
aj10B npuBeeHo B Taba. 4.

TpeGoBaHud K TEMIOAKKYMYJHpPYIOWHM MarepHasiaM

*BHCOKas TeIJIOEMKOCTE H 3HTAJbIIHA (X)a3OBOI‘O nepexon
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TenJIOBON 4

:

Tabua Wi a 4 CpaBHenne HEKOTOPHIX TENJIOAKKYMYIHPYIOUHX

MaTepuanion
’ Taay¢
XapaxrepHcTika TAM - rr‘;;‘,*jgj Boga J?Xesgg?ip?rm MNapagwn
- . cyasdaTa HaTpHst) -
[110THOCTb, Kr/M? 1600 | 1000 1460t | 1330% 7867
Telli0EMKOCTh, 0,84 | 4,2 1,927 | 3,26% | 2,807
kx/(kr-K)

Kosd¢uuuert rensonpo-|{ 0,45 | 0,6 1,857 [1.714% ] 0,4987
. poaroct, Br/(M-K)
Macca TAM gns akxymy-| 59500 | 11 960 3300 | 3750
muposarns 1 FJix ten-
gotel npu AT=20 K, xr| :
OruocHuTeIbHAS Maccal . b 1 0,28 0,32
TAM 1o oOTHOwWeHHIO K| - ’ - ‘
Macce BOAB, KI/KT S . N
06vem TAM pas - axxy-| 49,6% | 11,9. 2,26 4,77
myanpoBawng 1 Ilix
ternotsl nipit AT=20 K,
md
"OTHOCHTENbELI I obbvem| 4,2 1 0,19 0,4 -
TAM 100 OTHOWEEHIO K
o6beMy Boasl, M3/m3

NMpumevanusn: [. G6o3naueHus CTENEHH ClejyOliHe: T — TBEPAOGE COC-
TOAHHE; XK —— KHJKOE COCTOSIHHE, * — ¢ yueroMm o6beMa NycTOT — 25 %,
. 2. Temneparypa H TenioTa mJaaBieHHA: napadHH — 47 °C m 209 xJXK/Kr; raa.
y6epoBa conb — 32 °C u 251 KJIUK/Kr,

HPU AOCTATOYHO BHICOKOH TEMJIONPOBOAHOCTH; BHICOKAA IJIOT.
HOCTb MaTepyasna H ero XxuMuueckas craGuiabHOCTh; 0e30-
NacHOCTb H HEeTOKCHYHOCTb; HHU3Kasl CTOHMOCTb.

Cucrema akKyMy/HpPOBAaHHA TeIIOBOH 3HepPruHM xapakre-
pusyercs cielylOmUMH HapaMeTpaMH: TeIJOaKKyMYJIHpPYyIO-
e  cnocoGHOCTBIO  HJH  YAENBHOH 3HEPTroeMKOCTbIO,
IJx/m?; nuanasonom pabounx temneparyp, °C; cKopocThio
NOABO/A ¥ OTBOAA TEMUIOTHI NIPH 3apsANKe H paspAfKe aKKy-
Mynsropa, x1x/c.

AKKYMyJI9TOPBI TENAOTH eMKOCTHOro Tuna (puc. 20) —

1}1{{31{6onee INHPOKO DACNHpPOCTPAHEHHBIE yCTpolicTBa AJS aK-

YMYJIHPpOBaHKSA Ten/10BOH 3HepriuM. TelnoakkyMm yaupyomyo
CHOCOBHOCTL HJ/IH KOMUYECTBO TEMJIOTHL (xIx), Korop'oe
MOXKET OHITL HAKON/IEHO B AKKYMYJATODe TeIVIOTHl eMKOCT-
HOro ‘tuna, onpegeasior mo Gopmyse

Q=mCy(Ty—T)),
Tle m—mMacca. TenoAaKKyMyAHDYIOIIETO BEiLeCTBA, KT
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C, —ynenbHas n3obapHas TemJoeMKOCTb BemiecTBa, KIx/
“f(kr-K); Ty n Ty — cpejHne 3HA4eHNA HAYAJbHOA H KOHEY-
HOH TeMmIepaTtyp TeIIOAKKyMyJaupyomero pemecrsa, °C.
Hau6osiee s pexTHBHbIA TENIOAKKYMYANPYIOWHKil MaTe-
pHaj B XHAKOCTHBIX COJIHEUHBIX CHCTEMax TelJOCHA0Ke-
i — 3T0 BoAd. [isl Ce30HHOro akKyMYJHPOBAHHA TEMJO-
Thl NEPCNEKTHBHO HCMOJb30OBAHHE TNOA3EMHBIX BOJOEMOB,
TPYHTa, CKAJbHOI MOPOABl M APYTHX NPHUPOJHBIX o6pasoBa-
HIH.

0
'J(C’g g-l-p \
1 :Qg}‘/q g %/4
K S 2 NI
kg S ST ,,
) N SN 7
f()( (0 el 8 \ ‘
3 N N
a) ¢ 7 b

Puc. 20. AKKyMyAsTOPH TEmJIOTH eMKOCTHOTO THNA — BOpsAuofi ()
‘ U rajiedHsld (6):

1 — TeAnoOOMeHUHK; 2 — XOJOAHAA BORA, 3 — ropaAdasa BOZA, 4 -— TenNOUIOAUPO-
Banubifi Gak (OyHKep); 5 -—cnol ranbku; 6 —pemerka; 7, 8 —moasos (oTBon)
BOBJYXa

B kpynHoMacumTaGHBIX CHCTEMAX aKKYMYJHDOBaHUA Tell-
JIOTBI JOCTATOUHO YCIEIUHO HCMOJb3YIOT Kene3o6eTOHHbIe
W CrajbHbie pe3epByapbl BMectHMocTbio 1o 100 rtee. w3,
B KOTODbIX ropsiyas BoAa, obnajnamumias SHaudTeNbHON Tel-
aoemgoctbio [4,19 xx/(xr-°C)), MoxkeT coxpaHsTh IIpH,
temneparype 80—95°C no 8 rveic. I'Ix Tennorer, OHu poc-
TATOUHO TIPOCTb] B SKCMAYaTaidu, HO Tpebyior GONbIINX Ka-i
nuTasnoBoXeHul, IlenecooBpasHo HX HCMOJb30OBAHIE COB-:
MECTHO ¢ TENJIOBBIMH HACOCAMH, B 3TOM CJydae HX Telljio-
aKKyMyJupyiomas cnoco6HOCTh MOMXeT YABOHTBCSA 32 Cuer)

onee ray6okoro (no 5°C) oxnax/JeHus BOABI B pe3epByape.

[lonoxure/bHEMA OMBIT B CE30HHOM AKKYMYJHPOBAHHI
TeIIoThl HakomeH B [lIBenny, rae ycHemHo dKCHAyaTHPY-
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OTCS KPYIHEE TeHOTEIAOHACOCHBIE CHCTEME! TeIIOCHa6XKe-
aufa  LeJbix nocedkoB. OpHako pjdf  HHAHBUAYAJIbLHOrO
norpebaennsa HauGo bR HHTEPEC IPeACTaBITIOT aKKyMy s~
TOPbl TEIVIOTHl AJil HeGOJbIUMX COJHEYHbIX YCTAHOBOK TrO-
A4€ro BOJOCHAGXKeHHA U OTOIJIeHHS, ‘

"~ Ha pue. 21 noxasanst IpAMepbl KOHCTPYKTHBHOTO HCHOJ-
peHus 06aKOB aKKyMYJsITOPOB BMecTHMocTbio 200—500 n,
npHMeHsieMble B BOJOHATPEBAaTENbHHX YCTaHOBKAx ¢ ecTe-
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Pue. 21. bake — aKKyMYJAATOPH ropsiieit BOAHL:

G — 6aK ¢ MOABOAOM XOJOJHON BOABI CHH3Y M BHYTDEUHHMH MNeperopoAKamu; 6 —
GaK ¢ MOMMABKOBHIM KJIalaHOM JJIS HOABOAA XOJOAHOR BOAM; 8 — 6aK ¢ NOABOROM
temslorel 3 KCO uepes TemlooOMeHHHK; ¢ — CEKIHOHHPOBARHEIA 0ak ¢ 3JEKTpPO-
HarpepartefieM; / — TemJIOU3OAHDOBaRKEBIN Kopnyc; 2 — meperopofxa; 3 — noAson
XOJIORHON BOABI; 4 — OTBOJ ropadell BOAB; § — MOMJABKOBBIY KaamaH; 6 —~ OMycK-
Hag tpy6a; 7 — TennooGMeHHHK; & — 3JeKTPOHArpeBaTellb; £ — Teml006MeHHHE

CTBEHHOH W IpuHYyJMTeJbHONl nupkKynasnueil. Kak npasuno,
HCIIO/Ib3YyeTcsl BePTHKAMbHbIA cTabHOH 06aK BHICOTOH B 3—
5 pas Gonbiue ero AnaMerpa uasa obecrneden s TeMneparyp-
HOro paccioenus BoAbl. TemnjoBeie NoTepd 6aKa CHAXKAIOTCH
NyTeM NpUMeHeHHs TENJOH3OJALINH THIA CTEKJOBATHI TOJI-
WnHOH He menee 50 mMM. BHyTpeHHss NoBepxHocTb 6aka,
KOHTaKTHpyIOWAasl ¢ BOAONPOBOAHON BOAOH, nOMXKHA OHTH
Samumena or kopposuu. Jaa aroro 6ak nosxeH GHTb H3-
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TOTOBJIEH M3 HepiKaperoulefl CTajiH, HMeTb 3MaJjieBoe MOKPhI-
“THe WJIH aHOJ U3 MArHus MJIH AHOJHYIO 3aIUUTY C BHEIUHHM
HCTOYHUKOM 3JeKTpuuectsd. B 6axke moryT OBITh NPeAyCMOT-
peHbl TOPH3OHTA/IbHbIE Neperopoiku (puc, 21,a u e), mo-
MABKOBHH KJAaDaH AN HOABOAZ XOJOMHOH BOAmM (pHC.
21, 6) u Tpy6a nsiA ee NOCTYMJIEHHsl B HUXKHIOWO 4acTh 6aKa,
Ten1000ME@HHHK B ABYXKOHTYDHOH cucTeMme [Jisi HOABOAA
renotel ot KC3 (puc. 21,8 u &), 3JeKTpoHarpeBarelb
H TenJoOOMEHHHUK A/ OTBOAA TEIJIOTH B CHCTEMY OTOQIJIe-
Husi (puc. 21, ). Ileperoponkn paspensior 6ak Ha CeKUHH
C pa3/HYHBIMH YPOBHAMH TeMmIlepaTyphi BOABI IO BHICOTE,
Tak 4TO B BepxHell vactu 6aka soga uMeeT 60Jiee BHICOKYIO
TeMmepaTypy, 4eM B HIKHell. ITo nosbmaer adderTiB-
HOCTb aKKYyMYJIUPOBaHHA Ten1oTH. B cxeMax a u 6 Tenno-
Hocutenem B KCD ciyxur Bona, a B cXeMax 8 U ¢ —aHTH- }
¢$pHu3, NOITOMY HCHOJB3yeTCsl TeNJOOOMEHHHK [Js Iepend- |
YH TEIJIOTH OT aHTH(PU3a K BOJE. 1

Faneunniii akxkymyasTop temaornt (puc. 22). B conneu- I
_ MBIX BO3[YWHHIX CHCTEMAX TeMJIOCHAOKeHHs s OOGbIYHO HpH-
MEHAIOTCS rajiedibie akKyMYyJIsiTOPBl TENJAOTH, NPEACTaBJISAIO- |
mHe co60H eMKOCTH KPYIVIOFO HJH IPSIMOYTOJBHOro ceye- if
Husl, colepikauie rajibky pasmepom 20—50 MM B BHAE §
HACaJKH H3 IJIOTHOTO CJOst YACTHL. AKKyMYJSITOPH 3TOro TH-
na 06,a4alT PAAOM AOCTOUHCTB, HO MO CPABHEHHIO C BO- J
JAHBIM AaKKYMYJIATOPOM B 3TOM CJy4dae Tpelbyercs GOJbUIHHA
o6beM. 'aneunbiil akKyMyJIITOp MOKET PACHONAraThest BepH
THKAJIBHO WU/ TOPHU30HTAJIBHO, 3

Topsiunii BO3AYyX, MOCTymawmomuil JHEM H3 COJHEYHOrd
KOJIEKTOpA B aKKYMYJSITOD, OTAAET TajibKe CBOI0 TENJAOTY]
U TaKUM 06PAasoM NPOUCXOAHT 3apsiaka akkymyasitopa. I1py
paspsiike aKKyMyJsiTOpa HOYBIO HJH B HEHACTHVIO NOroJ
BO3AYX [BHXKETCs B 00paTHOM HanpaBJIEeHHH H OTBOLUT TElN4
JIOTY K MoTpebuTeio.

[Ipu onuHAKOBOH SHEPrOEMKOCTH 0OLEM TraleyHoro aki
KyMyJsiTOp2 Tenjaotel B 3 pa3a Oosplie 00beMa BOASHON(
6aka-akgymyJastopa, Tak, npu Macce rajbkd 10 1, nopo34
Hoctu ciost £==0,4 U naotrHocTd vactuy 1850 xr/m® Tpeby4
ercst 06beM rajeqHoro akKyMyastopa, papHuil V=m/fp (1
¢) =9 wm? Ilpuusp, uto NpH paspsike akKKyMyJsiTopa Haj
uajbHas TeMIepaTypa 4YacTHi TFajbkd paBHa 65°C, a uy
KoHeuHas TeMmnepatypa 2! °C, 4TO BHOJIHE peasibHO NpH BO3
AYMIHOM OTOINJEHHH C MOMOLLbIO BEHTHJASLLHOHHOH CHCTEMHB,
MOJMYYHUM KOJHYECTBO TEIJIOTH, KOTOPOE MOXKHO HCIOJb30+)
BaTh AJist OTOIJIEHUst U3 AKKYMYJAATOpa [yAeabHast TemaoeM-;
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xoctb ranpku ¢=0,88 kIx/(xr-K) mmn 1630 k1xk/(M3-K) ]:
Q=mc(Tuau — Txox) = 10%-0,88(65—21) = 387,2 M xk.
[Ipu 4acoBoit tennopoil Harpyske 20 MJIxk/4 storo sanaca
sHeprHH XBaTHT Ha 19,36 4.

Axxymyastopbl TermaoTel ¢azosoro mepexona. OcHoBHOE
IPEMMYILECTBO TEIJIOTE C (PA3OBBIM NEPEeX0I0M — BhICOKAs

1

Puc. 22, Ofuuii BHX TajeuHOTO aKKYMYyJAsTOpa:

1 —gpoimka; 2 — GyHKep; & — GeTOHARIfA Giok; 4 — TeHJOH3ONAUHA, 5 — CeTKa;

6 — rannka

VAenbHAasi IJIOTHOCTh 3Hepruu, Gjaropapsi 4yeMy CylL(eCTBEH-
HO yMeHbWIAKTCH Macca W 00beM aKKyMyJAsTOpa NO CpaB-
HEHWIO C eMKOCTHRIMH aKKyMYJIsITOPaMH. ]

Iast HusKOTeMIepaTypHBIX COJHEYHBIX CHCTEM  TEIJio-
CHalxKeHust B aKKyMysasTopax (asoBoro nepexona Haubo-
Jee MPUroxHB OpraHudeckue pellectBa (mapaduH H HEKO-
TOpHIe KUpHWe KHCJIOTHI) H KPHCTAMIOrHAPATH HeOpraHu-
UBCKHX COJiefl, HampHMep reKCarupat XJIOPUCTOTO KaJbIlUsl
CaCly-6H,0 nian raay6epoa conp NapSOs-10H,0, mnassi-
Wnecs mpu 29 u 32°C coorsercTeenHo. IIpH ucnonbaoBa-
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 BOAB! U Ten/1000Mena ¢ OKpyxkaomuM posayxom. Co/HeyHas |

it

HHH KPHCTAaJJOTHAPATOB BO3MOXHO pa3jfie/leHHe cMecH H ee
nepeox/axeHne, BbI3bBalOUIHE HeCTaGUIBHOCTD STHX He-
JIOPOTHX BEILeCTB H CHHKAIOUlHe 4HC/I0 PabOYHX LHKJIOB.
s ycrpaHeHHsl 3THX HeLOCTATKOB K TeIJOaKKyMyJHPYIO-
HeMy MaTtepHasty n00aBJsIOT Clellda/ibubie BEIeCcTBa, KOTO-
puie 06eCreyHBaIOT PaBHOMEDPHYIO KPHCTA/JIU3aLHI0 pacnia-
Ba H CNocOGCTBYIOT AJHTEJNbHOMY HCHOJb30BAHHUIO MaTepHa-
Ja B MHOTOKDATHHIX LHK/Iax IJaBJeHHs — 3aTBepAeBaHHs.
Hnast opranuzailii 3Qp¢heKTUBHOrO Tell/io0OMEHa HCIO0Jb3Y-
I0TCSl OpebpeHHble MOBEPXHOCTH, KalcCy/bi, 3aloJiHeHHHE
TeMNOAKKyMyJHUPYIOINUM MaTe€pHAJOM, a TaKXKe TelJonpo-
BOJHbie MATPHUB! (SYEHCTHIE CTPYKTYpH). ITO HeOOXOLAHMO
B IIepBYI0 OYepeib IIPH HCHOJb30BAHHH OPTaHHYeCKHUX Be-
IIeCTB, HMEIOMHX OueHb HH3KHA Ko3(D(PHUHEHT TeIIonpo-
BonHocTx [0,15 Bt/ (M-°C)].

7. COJIHEYHbIA NPYA

B conneuHom npyay NpOHCXOAHT OJHOBPEMEHHO YJAaBJH-
BaHHe M HaKallJIAB2HHE COJIHEUHOH BHHePrHH B GOJIbLIOM
o6beMe KuakocTH. OOHapyXKeHO, 4TO B HEKQTOPHIX €CTeCT-
BEHHBIX COJIEHBIX 03epax TeMmmeparypa Bo%x AHA MOXET f
Rocruratb 70 °C. D10 06yC/I0BJEHO BHICOKOH® KOHIEHTpALH-
eit comn. B o6biyHOM BOfOeMe MOrJjollaeMasi COJHEUHAs j
SHeprHs HarpeBaeTr B OCHOBHOM MOBepXHOCTHHIH CJIOH H 3Ta j
TEIIOTA AOBOJBHO GHICTPO TepsierTcsi, OCOOEHHO B HOuHBIE §
9achl H IIPH XOJOAHOH HEHaCTHOH Morope H3-3a HCHOapeHHs }

9HeprHsl, NPOHHKAs yepe3 BCI MAacCy KHUIAKOCTH B COJHEY- §
HOM IIPYAY, HOTVIOIaeTCst OKPalleHHHM B TEMHbIA IBET JHOM 4
A HarpepaeT MpHJeramline CJIOH JKHAKOCTH, B pe3ybTaTte
wero TemmepaTypa ee MoskeT pocrurats 90—100°C, B 10 |
BpeMsl KaK TeMllepaTypa HOBEPXHOCTHOTO CJI0S OCTAeTCS Ha §
ypoeue 20°C. Buaromapst BbBICOKOH TeNIOEMKOCTH BOXH
B COJTHEYHOM HPYAY 32 JeTHUH Ce30H HaKallIHBaeTcs 60Jib-4
110e KOJHYeCTBO TEeIJIOTH, H BCJACICTBHE HHU3KHX TelJIOBHIX |
NOTepb IajieHHe TEeMIIEePaTypH B HHXKHEM CJ0e B XOJIOHHBIH ]
nepHoj rojaa NPOUCXOAHT MeAJIEHHO, TAaK 4TO  COMHEYHbIH
NpYJR CHYKHT CE30HHBIM 2KKYMYJATOpOM 3Hepruu. Temnora
K MOTPefUTeNi0 OTBOAUTCS H3 HUXKHel 30HH Ipyaa. :

CxeMa COJIHEYHOrO Npyaa H rpaHK H3MeHeHHS TeMIe-
paryph o ero ray6ute paub Ha puc. 23. O6biyHO r1y6uHay
npyna cocraBaser |—3 m. Ha 1 mM? njomanu npyna rpe-§
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gyercst 500—1000 Kr mOBapEHHOH COMH, 82 MOKHO 3aMEHHUTH
XJAOPHAOM MarHus. '

HauGosee KpymHbI M3 CYHIECTBYIOMMX COMHEUHHX NPYAOB HAXO-
utcst B Mecteuke Beiit-Xa-Apasa 8 Mapaune, Ero wiowags cocrasaner
950 000 M%. OH HCHOMB3YETCH AJA MPOU3BOACTBA 3MEKTPOIHEPTHH. DJek-
rpuYecKafl MOU[HOCThL SHEPTeTHYECKOH YCTAHOBKH, pabfoTaolled Mo HHK-
ny Penkuma, passa 5 MBr. CeBecroumocts 1 kBT.u  asextposueprnn
spauuTenpHO HuXe, ueM Ha COC ApyrHX THIOB. YXeMbHas CTOMMOCTh
caMoro mnpyxa coctasasieT 24 py6/m?, a npu niomama 8 1 MJH. M2 —
peero 6 pyo/M2.

N

o

).

Pue: 23, Cxema coseyHoro npyga (a) u u3MeHenme teMmeparypd (0)
HKHAKGCTH NO BBICOTe MPyAa:

1 — tipecdas BOA3; 2 — M30AHPYIOWMA CA0R ¢ yBesHUYHBAOIHEHCH KHH3Y KOHBCHT-
payuefi; 3 — caoft ropauero pacrsopa; 4 — TeNAQGOOMEHHHK

Onucanublii 3¢dexT pocruraercss 6/arogapsi TOMY, 4TO
[0 [JyOHHe COJIHEUHOro Npyjpa NOAAePXKHBAETCs TPajHeHT
KOHIEHTpAal{H COJIH, HAlpaBJeHHLIH CBePXY BHHU3, T. €. BeCh
00beM KHAKOCTH Kak Obl pasjiesied HA TPH 30HBI, KOHIEHT-
panus COoJIM B KOTOPHX BO3pacTaeT OT NOBEPXOCTH K JIHY.
Bepxuuit touknii cnofi (10—20 Mm) HpakTHYECKH NpecHOH
BOJIbl TPAHHYHUT C HEKOHBEKTHBHBIM CJIOEM KHAKOCTH 60Jb-
LIOH TOJI{HHB, B KOTOPOM KOHIIGHTPAIHs COJMH MO IVyGuHe
NOCTEHeHHO YBeJUYHBALTCS M JOCTHT2eT MaKCHMAJILHOTO
3HAUeHMst HA HuxKHeM ypoBHe, TOANIHHA 3TOTO CJIOSI COCTaB-
JsieT %3 oGmel ray6uHb BoAOeMa. B HHKHEM KOHBEKTHB-
HOM €/10e KOHLeHTpaLust COMH MaKCHMajibHa U PaBHOMEpPHO
pacnpepenena B o0beMe KUAKOCTH. MTaK, OIOTHOCTD 3KHUA-
KOCTH MakCHMa/bHa y AHa IIpyAa U MHHHMAaJbHA y ero mHo-
BEDXHOCTH B COOTBETCTBHH C paclpefie/ieHHeM KOHIEHTpa-
Iun conu. CosiHeuHBH MDY CAYKHT OJHOBPEMEHHO KOJIeK-
TOPOM W aKKyMy/isiTOPOM TeNJIOTH W OTJHYACTCST HHU3KOH
CTOAMOCTDBIO MO CpAaBHEHHUIO C OGBIUHEIMH KOJJIGKTOPAMH COJI-
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yeuno#i sxeprud. OTBOJ TEMNOTH H3 COJHEUHOrO MpyAa MO-
JKeT OCYILLECTBJSTbCS JHGO MOCPEACTBOM 3MEEBHKa, pasMme-
ILEHHOrO B HHXKHEM CJI0e JKHAKOCTH, JHGO MyTeM OTBOAA
JHJKOCTH U3 3TOTO CJOs B TEMJIOOGMEHHHK, B KOTOPOM LHp-
KyNHpyeT TeNJOHOCHTEb. [1pu mepsom crocobe MeHblle Ha-
pyluaercst TeMIepaTypHoe pacCloeHHe KUAKOCTH B npyay,
HO BTOpOi CIOCOG TeNJOTeXHHYECKH 6osee 3(hdexTuBeH H
9KOHOMHYEH.

CoJHeuHbie NpyAbl MOTYT GbiTh HCHOJAB30BAHE B IeJHO-
CHCTEMAX OTOIVIEHHS! W TODSUero  BOAOCHAGXKEHHs MKUJBIX

H O6IeCTBeHHLX 31aHuM, A NONy4eHHA TEXHOJIOTHYECKOH ;
TEIJIOTH, B CHCTEMAX KOHJHIHOHUPOBAHHSA BO3JyXa abcop6- |

HMOHHOrO THIIA, JJIsl MPOH3BOACTBA 3JEKTPOSHEPIHH.

Tnasa Tpertba

COJMHEYHBIE YCTAHOBKU KOMMYHAIbHO-BbITOBOIO

HA3HAYEHKA

8. COJIHEYHbIE 8OAOHATPEBATESLHLIE YCTAHOBKH

Ha oromsieHHe, ropsiuee BOJAOCHAGXKEHHE H KOHAHLUHOHH-
poBaHUe BO3/LYXa B JKWJbX, OGULECTBEHLAHX H MPOMBIIIJIEH-
Hbix 3anusix pacxonyercs 30—35 % obuero rogosoro sHep-
ronotpebJeHs.

Hanbonee KpymnHas cONHEUHas cUCTEMA TenJ0CHa0KeH st
B CCCP nocrpoena p naucuonare B r. KacrponoJe (Kpbim},
TaM cyMmapHas miomanb 1850 comuesHbIX — KOJJICKTOPOB
paBHa 1600 M?. B penoMm mo cTpane BBEICHO B IelicrBue
Gosee 50 HeMOHCTPAIHOHHBIX M ONBITHBIX COJHEUHBIX yCTa-
HOBOK TEIJIOXOJOLOCHAGKEHH s ¢ CyMMapHoil IJIOIaAbo
ToBepXHOCTH  KoJnekTopos Goxee 10000 M2, CrouMocTb
JIJIOCKHX COJIHEUHHX KOJ1ekTopoB 50—75 py6. B pacuere Ha
1 M2 mIomanH Jy4eBoCIpPHHHMAIONIE! TOBEPXHOCTH, 4 CTOR-
MoCTh BCeli CHCTeMb TeILIOCHaGxkeHHs B 3—9O pas BbiUe.

MaxcuMaJpHasi CyTOYHas MPOU3BOAHTEJbHOCTE ILIOCKO-
IO COJHEuHOTo KOJ/IeKTopa BpaTckoro 3apoia pasna 70—
100 a1 ropsiueit Boan Ha 1 M? mIomanH KC? B nerunil cou-
HeuHbl} JieHb, a [O0BAsi SKOHOMHs TOIIMBA OT NpHMEHEHUH
CONHEUHHX CHCTeM TelnocHaGxkenust cocTasiser 100 —
170 xr ycJoBHOTO TOILIHBA Ha 1 M* mjoman KC3 B 3aBu-

CHMOCTH OT paiioHa CTpaHH, B KOTOpPOM yCT2HOBJIEHBI KOJ-

JIEKTODHI.

Maciita6es HCHOMB30BAHHA COJHEUHON SHEPrHH 3aBHCH :

i
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fpejie BCEro OT METEOPOJIOTHUECKHX YCIOBHH ~— KOMHuecT-
Ba CONHEUHBIX AHefi B TOA, FOJOBOTO KOMHYECTBA MOCTyra-
jollell CONHEYHOIH pajHanud H €ro pacnpejeseHHs IO Ce30-
HaM, TeMIepaTyphl HADYXKHOrO BO3AyXa M T. m. B paiionax,
pumetomux 6onee 1800 4 cOMHEYHOro CHSIHHA B TOJ, L€/1eCo-
06pa3HO HCNOJbH30BaTh COJHEUHYI0 SHEPTHIO JJIsi TEIIOXO-
gofaocHabxeHust 3nannf, ConHeuHble BOJOHArpeBaTelbpHBIE
YCTAHOBKH MOJYYH/IH JIOBOJBHO LIHPOKOE PacHpOoCTpaHeHHe
6narojiapst MPOCTOTE MX KOHCTPYKIHH, HALCKHOCTH, 6niCT-
polt OKymaeMOCTH. '

Ceifiuac B0 BCEM MHpe B 3KCIJyaTalHH Haxojutcs 0o-
jJee 5 MJIH. COJHEYHHX BOJOHATPEBATEILHBIX YCTAaHOBOK,
HCITOJIB3YEMBIX B HHIUBHAYANbHHX JKHJABIX OMaX, LEHTPaJd-
30BAHHBIX CHCTEMaX TOpSUero BogoCHabKeHHsl KUJABIX U 00-
INECTBEHHEBIX 3aHuf, BKAIOUAS MOCTHHUIE, GOMBHHUIH, CIOP-
THBHO-03JIOPOBHTE/bHEIE  YupexkJeHHss H T. I. HanaxeHo
NPOMEILIIEHHOE NPOU3BOACTBO COJNHEUHBIX BOJOHArpeBare-
neft B Takux cTpaHaX, kak Slnonusi, Mapauns, Kunp, CHIA,
Ascrpanust, Unann, $paunus, IOAP u np.

[To mpunuuny paboTw cOJHeYHbIE . BOJOHATrpeBaTeJdbHbIE
yCTAaHOBKH MOXKHO Da3/eJHTh Ha JIB2 THIIA: YCTAHOBKH C €c-
TECTBEHHOH M IPHHYJAMUTENbHOHN IUPKyJslHeH TelJOoHOCHTE-
JAs. B nocnesnue rofisl Bce 60JbllIe MPOH3BOANTCH HACCHA:
HHX BOJOHarpesateneil, koTopeie paboralor 6e3 Hacoca,
a cAel0BaTeNbHO, He MOTpPebJsIoT 3JeKTposHeprulo. Ouu
Ipolle B KOHCTPYKTHBHOM OTHOLIGHHH, HAJ€XKHEe B 3KCIHJy-
aTal Uy, TOYTH He TPebyIOT yXx0ja, a 1o cBoeli ah(heKTHBHO-
CTH IPaKTHYECKH He YCTYmaloT CONHEYHBIM BOJIOHArpesa-
TeNbHBIM YCTAHOBKAM C NMPHHYAUTEALHON mupKyAsuuefi, Bo-
Jlee MOJIOBHHBl LACCHBHBIX BOJOHATpeBaTeldell COCTaBJRIOT
YCT2HOBKH TepMOCU(QOHHOTO THIIA C €CTECTBEHHOH LHPKYJsl-
uue#, a ocrajbuble — 3TO KOMI2KTHBIE BOJOHATPEBATENH
B KOTOPhIX G2K-2KKyMyJsTOp ropstyeii BOXb H Konnemop'
CosiHeyHoOH 3Hepruu o6befuHeHH (HHTErPHPOBAHBI) B €HU-
HOe KOMITAKTHOE YCTPOHCTRO.

Boponarpepatesan ¢ ecreCTBeHHOH HUPKyAsuueHd BOABL.
[pusuun paborsr coMHeUHOl BOMOHATPEBATEBHOR YCTAHOB-
KH TeDMOCH(OHHOTO THIIA C €CTECTBEHHOH IHPKY/IsALHe Tem-
JIOHOCHTEJIL WJIOCTPUPYETCsT CXEMOH, MOKa3aHHOH Ha
buc. 24, 0. VYcraHOBKAa CONEPKUT KOJJIEKTOP COJNHEUHON
SHepruu, Gak-aKKyMyastop ropsideli BOABI, TOABEMHUYIO TPY-
0y u omyckuyio Tpy6y. B HHXKHIOIO 4aCTh 6aKa-aKKyMyJsTo-
pa moasoantcst xonoaHas Bona (XB), 1 H3 ero BepxHeli ua-
CTH oTBOANTC K notpeburensm ropsauas soga (I'B). Ilepe-
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(6) conHEUHOTO BOAOHATpeBATENA
€ €CTECTBeHHOH LHpKYyIsIuel:

J a: 1 — conHeuHn#i Koanekrop; 2 — Oare

; ARKYMyJAsTOD ropavef BOJABI; 6:
1 — TepMocTar; 2-—ropsuas BoAd; 3 -
i Gak ropsuefi Boabi; 4 — pacwiupBTENb-
TX&

mpifl Gak; 5 —ropsuHfl TENJOHOCHTENb]
6 — tenn0o6MeHHHK; 7 — MOABOA XOJNOA-
Hofl womb, &8 — oOpartHas Tpyba; 9 —

xonaeKTop; 10 — 9jaeKTpoBarpeBatTesb

70 q -

D)

GHCIEHHbIE 3JeMEHTH 06pa3ylT KOHTYD eCTeCTBEHHOH Hup-
kysuan Boabl [lo noabeMHOl TpyGe ropsadasi Boxa U3 KoJ-
JAeKTopa COJNHEUHOI S3HePrHu MoCTynaer B Gak-akKKyMyJsTop,
a no onyckHoil Tpy6e u3 6aka B KOJIJIEKTOP MOCTyNaeT 6o-
Jlee XOJIOAHAST BOLA JJisl HATPEBA 3a CueT NMOTJIOMWEHHOHN CO-
HeuHo#i sueprui. ITocKO/BKY CpefiHsisi TeMmeparypa BOIH
B NOLBEMHON TpyGe BHIUE, 4eM B ONYCKHOH, IJIOTHOCTb BO-
Abl, HAaMPOTHB, HHXKE BO BTOPOU Tpybe. Y1 BCIeAcTBHE 3TOTO
BosHHKaeT pasHocTs aabiennit (IIa), BbisbiBaiomas ABHXKE-

R HHE BOAH B Kom‘ype I_LHpKyJIHH,I/lH:
Ap = gH (0 — pg)s
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Prc. 24. Cxema (8) m XOHCTPYKIMS |

rae g — YCKOpeHHe CBOOOAHOTO NajeHHs, paBHOe /A pas-
puHHBIX pafioHoB 9,81 m/c?; H — pasHOCTb OTMeTOK HH3a
COJIHEUHOTO KOJJeKTOopa (HyJseBON ypOBEHb) M MeCTa MOA-
BOJA TOpsiueli BOAH B 0AK-aKKyMyJATOP, M; pi — ILIOTHOCTD
BOLLl B ONMYycKHOH Tpy6e nmpu Temneparype T;, Kr/m3; ps —
MJIOTHOCTD BOAB B MOABeMHOH Tpy6e mpH TeMneparype Ta,
Kr/M3,

OueBupHo, yTo yem 6oJiblile PA3HOCTH TEMIEPATyp BOAH,
teM 06OJblle pasHOCTb KABJEHHI H HHTEHCHBHEE ABHXKEHHE
BoAbl. AHANOTrHYHOE BJHsIHHE OKAa3bIBAET YBeJHUYCHHE pas-
HOCTH OTMeTOK H.

HenpeMeHHBM ycaoBueM 3¢ deKTHBHON paboThl COJHed-
HOIi BOKOHAarpeBaTebHON YCTaHOBKH TE€PMOCH(OHHOrO THHA
SBJISIETCST  TenjioBas H30JALHA BCeX HarpeTHX NOBEPXHO-
cret — mnpexae Bcero 0aka-aKKyMysasaTopa, HOABEMHOM
1 onycKHoH Tpy6, natpybka AJs OTBOLa ropsidefi BOAB K BO-
nopa3GoOpHBIM KpaHaM /X Aylly H BO3JyliHHKa. ToJinHa
TenOBOR H30/1sIHA 6aKa KoJkKHA GbiTb 50—75 MM npu He-
NOJb30BAHHH MHHEpaJbHOH BaThl WJIH APYroro MartepHaja
¢ ko3 (hrunenToM TenaonposoaHocta 0,04—0,045 Br/ (m-K),
a past Tpy6onpoBoAOB — OT 25 MM JA/fl ONYCKHOH TpyOnl KO
50 MM I/ MOABEMHOTO H COeHHHUTENbHBIX TPYOOMPOBOLOB,
Touka npHCOeXHHEeHHs NOALEeMHOH TPYyOn K GaKy-aKKyMmy-
JSITOPY JIOJIXKHA HaXONMTHCS B BepXHeil 4acTH 6aKa Ha pac-
CTOSIHHH He MeHee %3 BBICOTH Gaka OT €ro JHuila, a naTpy-
60K st NORMHTKH XOJOAHOH BOLBL CAeAYeT MPHCOeRHHATh
K HHXHefi yacTH Gaka. [lpu HeoGXOLHMOCTH HCIOJb30BA-
HUSl 3JEKTpOHarpeBaTest RJst AOrpeBa BOAB BHYTpPH Oaka-
AKKyMyJsiTOpa ero HeoOXOAHMO pacno/iarath TOPH3OHTAJb-
HO H pa3MellaTb B BepxHel uwactu 6aka. [IpH cobiofeHun
yKa3aHHBIX YCJOBHA o0ecleuHBaeTcsi TeMmepatrypHoe pacs
cjoeHHe (CTpaTHUKaHs) XKUAKOCTH MO Bhcore 6aka, npH
3TOM TeMmnepartypa BOAH B HUXKHel wacTH 6aKa HHXKe, yeM
B BepxHell, Biarogaps 3ToMy B KOJJNEKTOp mOCTynaeT Boia
¢ Hepblcokofl Temneparypoii, KIIJl xonnekropa Boapacraer
H coJineyHast SHEPrus ucnonbsyercs Gonee 3¢ (HeKTHBHO.

BoJiee BbicOkOe mosoXkeHne Gaka-aKKyMy/sTopa OTHOCH-
TeIbHO KOJJIEKTOPA COIHEYHOH 5HepruH B BOAOHATpPEBaTE/b-
IBIX YCTAaHOBKax TePMOCH(QOHHOrO THIIA HMeeT BaXKHOE 3Ha-
YeHHe He TOJBbKO a5 o0ecnegeHus MUPKYASNHH TENJIOHOCH-
TeJst B [HEBHOE BpeMst (Ha cXeMe HANpaBJieHHe ABHIKEHH —
N0 yacoBo# CTpesixe), HO Takxke H A/ NPeXOTBpalleHHs
LUUpKYJISHA BOAB B 0OpaTHOM HalpaB/eHHH — NPOTHB 4a-
COBOH CTpesIKH — B HOUHOE BpeMsl. DTO BO3MOXKHO HPH HH3«
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KOM IOJIOXKEHHH 6aKa, KOTAa ropsdast BOJa H3 BepXHeil
gacTy 6aKa HOUbID MOCTyHaeT B KOAJIEKTOD, TaM OHa OXJaXK-
JaeTcs 3a CueT H3JY4EHHs SHEPrHH B OKpyXKarollee IpocT-
PaHCTBO ¥ KOHBEKIMH H BO3BpaullaeTcs B HHKHIOWO 1acTb
6aka. EcTecTBEHHO, 3TO HexKeJaTe/bHBIA Ipolece, Tax Kak
OH BHI3HIBAET IIOTEPU IHEPrHH, H AJS €ro npefoTBpallieHtsd
Gak-aKKyMyJasiTOp NOJKeH OHThb YCTaHOBJEH Tak, yT0o6H

ero aHulie 6biJ10 BhILIE BerHeﬁ OTMETKH HaKJOHHOTO KOJ- -

JIeKTOpa CoJHeuHOH sHeprun Ha 300—600 mMM.

CosHeuHble BOJOHArpeBaTesbHble YCTAaHOBKH C eCTECT-.
BEHHOH LUPKYJsiiyell TeNJOHOCHTe/s sABJSIOTCA CaMopery-

JUPYIOIIEMHCS CHCTeMAaMH, H PACXOl XKHAKOCTH B HHX IOJ-
HOCTBIO ONpejesieTcss HHTEHCHBHOCTHIO NOCTYNAIEro coJ-
IIEYHOTO H3JyUeHHsl, a TaKKe TeNJIOTeXHHYeCKHMH H THI-
paBJIHYeCKHMH XapAKTePUCTHKAMH COJHEUHOro KOJJIEKTOPa,
Gaka-aKKyMyJsTopa M COEIHHHTEJNbHBIX TPYGONpPOBOMOB.

B VCJAOBHUAX XOJOLHOTO KJUMAaTa B COJHEYHOM KOJJIEK- j
TOpE CJaenyeT UCIOJb30BaTh HGSaMepSaIOHlHﬁ TellJIOHOCH- ;

TeJib — CMeCh BOAB! C 3THJIEH- WIH NPOIMUJISHIVIHKONEM, TIn-
3auTHH (CMeCh BOAM C [JIHIepHHOM) M Ap. B stom ciyuae

cxXeMa CTAaHOBHUTCS ABYXKOHTYpHOMH. Ilpumep KOHCTPYKTHB- |
HOTO BHIIOJHEHHs BOAOHArpeBaTedst € aHTH(HPH3OM B KOH- |

Type KOJIEKTOpa NMOoKasaH Ha PHC. 24, 6. TenioTa, NOJy4YeH-
Has He3aMep3alOlHM TENJIOHOCUTEIeM B KOJLIEKTOpE, nepe-
daeTcst BOJE MOCPEACTBOM TemIOOOGMEHHHKA, Pa3MeIleHHOro
B HUKHell wacTH 6aka-akkyMmyasropa. Ilo caHuTapHO-rHrH-
eHHYEeCKHM HOPMaMm BOjia AOJKHA ObITh HANEKHO 3AINHILE-
Ha OT NmoDajaHus TeHJOHOCHTENS, COAEPKAailero TOKCHYEC-
KHe BElleCTBa. :

BosBpamasich K DPacCMOTPEHHIO KOMIAKTHBIX HHTErpH-
pOBaHHBIX BOOHArpepaTesiefi, 06paTuM BHHMAHHE HA HCXOA-
HYI0O KOHCTDYKIIHIO, CXeMaTHUeCKH MOoKa3aHHylo Ha pHC. 25, a.
B Tem/oH30JHPOBAHHOM KOpIYyCe C OCTeK/enHOMH BCpXHe#
KpHIUKOH 2 pasMelleHa eMKOCTh 3 ¢ uepHOl MM CeJeKTHB-
HOfl HapyKHoii noBepxHocTbio. [ noBoAa XOJIOHOM H OT-
BOAa ropsiuefi BOAb MpPepyCcMOTPEHDI natpy6ku. DdheKTHs-
HOCTb BOJOHATPEBATe/si MOXKHO NMOBHICHTH C MOMOMILIO OT-
pakaTelis, HMEIOLIEro CHelHaIbHYI0 GopMy H MOMEILEHHOTO
BuyTpr xopmyca (puc. 25, 6). KILJl koMmaKTHBIX BOJOHA-
rpepateneii pocruraet 60 %. Ha puc. 26 u 27 mokasaHa
KOHCTPYKIHS KOMIIAaKTHOrO BOZOHATpEeBATe/s C CONHEUHHM
KOJLIEKTOPOM, BHIOJHEHHBIM H3 TemoBbX TPY0 C HaLeThbl-
MH Ha HuX C [MOMOI(bI0 NMPYXKHHSIHX NPHKHMOB NJIOCKHMH
pe6pamy, HMEIOUIHMH CEJEKTHBHOE NOKpLITHE B BHIAE hosb-

56

- JIeKTOpa

4, IpHKJeeBaeMoH k pebpam. Temnota or abcopbepa KO~

nepenaercst 0aKy-aKKyMyJsATODY KOHTAKTHHM
crioco6oM ¢ MOMOWIBIO JIHCTA, NPHBAPEHHOrO K pebpaM H co-
OPHKACAIOWErocs €O BCeil MOBEPXHOCTLIO gHUmA Gaka. [1no-
MaAb COMHEYHOrO KOJMJIEKTOpa cocTapaser peero 1,4—1,6 M2,
o6beM axkkymyasTopa pasen 60—100 s, KIIL sogouarpe-
BaTess paBeH 60 % . Baaronaps npumeneHnIo renyopux Tpy6
a(h(eKTHBHOCTb TemjooOMeHa AOCTaTOYHA BHICOKA, H BOJA,
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Puc. 25. KoMnaxTHH# cOJHCYHEIE BOROHATPEBATEb EMKOCTHOTO THRAI

a— ¢ OAHOH HIH HECKOGJALKHMH EMKOCTAMH ¢ BOROH; 6 — ¢ OTpaKarteneM colneys

fHofl BHePrHH; 1 — KOpOyc; 2 — OCTeKNeHHe; 3 — eMKoCTb; 4 -—— MOABOA X0JOAHOH
Boabl; 5§ — OTBOA ropsaueff Boabi; 6 — orpaxarenb

nocrynaiopias B 6ak, Harpepaercs 3a cder TeIIOTH, O~
BOAMMON OT KOJJEKTOpPa C NOMOILbI0 KOHTAKTHOTO JIMCTA,
B 3toM ciyyae MOJHOCTBIO HCKJAKOYAETCS BO3MOXKHOCTH 3a-
rpssHeHHs BOAB pabouell KUAKOCTBIO, Haxopselics B Ten-
JOBHIX Tpybax.

BogonarpeBaTtenbHble  YCTAaHOBKM €. NPRUHYIHTENLHOMH
Bupxynsiquest. YcTaHOBKH C IPHHYANTENBHOH HUpKYJsuHeR
TENJIOHOCHTENS 11e/1eco00Pa3HO HCIOJAb30BATh AJist TOPSYEro
BONOCHA0KeR s KPYNHBIX O0LexToB. B HUX cOMHEUHBI KOJ-
JIEKTOD mpeacrassiaer co6oft  GosablIOA  MaccHB Moayael

o TA
KC3. 31y yeranosxu myeior 60bIIYI0 TEMJION POH3BOAHU-

TeABIOCTD, HO, KAK NPABHJIO, OHH JOBOJILHO C/I0HBI. [1pun-
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Prc. 26. KoMmaxTubill conHednbifi BOgOHATPeBaTENb:

1 — Kopuyc; 32 — OCTEeKJeHde; 3 — TeNAOH3OARUUA: 4 — TeMI0BaAR TpyGa; §— pel- |
po; 6 — 6aK; 7 — KOHTAKTHLIH AHCT
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Puc. 27. Tanmunas KoHgurypanms O6aKa-aKKyMyJIsTOpa KOMA3KTHOTO
. BOjOHArpeBaTesi.

1- v 2 - 0z BOAH uepe3 MOMIABKOBRIA
— KKt BO3AYHIHBIR KJaanaH: 2 -~ NOAB momi
Imar?;;'o l‘.{‘Ia-‘r-f! :gga B KoAJeKTop; 4 — Harperas BOA& H3. KoJdeKropa; § — ropauast
* ' BOXa K MOTpeGHTENAM

nHOuasbHas CXeMa YCTaHOBKH C nnpxynfmneﬁ BOIH B KOH-
type KC3 ¢ momomblo Hacoca NOfauell XOJOLHOH BOALL
B 6aK-aKKyMyJsATOP H DeryJiHpoBaHHeM TeMIepaTyphl rops-
yell BOABI, NOCTyHaloneli K noTpeburenio, myTeM MOAMEIIH-
Banusl XOJNOJHOH BOAB B CMECHTEJbHOM KJ/allaHe MokasaHa
Ha puc. 28.

B X0/JI0QHOM K/NuMaTe, KakK NPaBpuio, IPHMEHSAIOTCs ABYX-
KOHTYpHBIE CXEMbl BOJOHArpPeBaTEJIbHBIX YCTaHOBOK (puc.
29). B nepBoM KOHType, COCTOSIIEM H3 COJHEUHOro KOQJlieK-
TOpA M TeNNOOOMEHHHKA C UPKY/IANUOHHHM HACOCOM H pac-
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HIMPHTENLHHM 6aKOM, HCHOJL3YeTCAa He3aMep3alomui Ter-
JoHOcHTeNb. Bropoll KouTyp 06pasyior 6ak-akKyMmyJasTop,
TeINIOOMEHHHK M 3JIeKTPHYeCKHH HWJAH TasoBhfl kKored. Xo-
JonHas BOAA NOABOAHTCA B HIDKHIOK YacT, Gaka-aKKyMyJs-
TOpa, a BOJAA, Harperas B TelJOOMEeHHHKe, HNOCTYmaer
B BEPXHIOI0 wacThk 0aka, a OTTyjna 4epe3 aBTOMAaTHYECKHH
CMECHTEJIbHBIN KJallaH M KOTeJ NOAAeTCs K MOTpeGHTeMs M.
Bce oGopynoBanue, xpoMe COJHEYHOrO KOJJEKTOpA, ycTa-
HaBMHBAaeMOro CcHapyxH, pasMelmaercs B 31aHHH, NMO3TOMY

4

ré
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Puc. 28. Cosneusag BOAOHAIDEBATE/bHAS YCTAHOBKA ¢ NPHHYHHTEAbHOM
v HApKyASLHel:

1 — conHeunnlfl Komiekrop; J — GaK-aKKyMyastop; § — macoc; 4 — xaanai; XB m
I'B — XonopHast H ropsuag Boja

nofoGHbIE CHCTEMBI MOTYT 3KCHOJYyaTHPOBATHCS H B XOJOJ-
Hbifi nepuox rofa. I'a3oBH KOTeJ NpejgHa3HaueH AJS [OBe-
JEHHS TeMIepaTyphl ropsiueli BOAH, NPEIBAPHTENLHO Harpe-
TOH 34 CYeT COJIHEUHOH 3HepPruu, A0 TpebyeMoro smaueHwus.
IIpu orcyTcTBUH COJMHEYHON pajHALMH HIM HELOCTATOYHOM
ee MOCTyNJIeHHs BCA TelJioBAass Harpy3ka TOpsiuero BOJIO-
CHa(KeHHs 06eCneYHBaeTCs Ia30BbIM KOTJIOM.

ConneuHble BOjOHarpeBaTeNH MOLYT HCHOJb30BAThCH
B KayecTBe NEPBOH CTYNEHH [/l NPEABAPHTENbHOTO MOAO-
Tpesa BOAH B OOBIYHBIX TOIJHBHBIX CHCTEMAax TOPSYero BO-
NOCHA0 K eHH sl JKUJOTO 31aHus.

I pocTHxeHHst BHICOKOH 3G GbeKTHBHOCTH BCel resno-

~ TONNIMBHOM CHCTEMB FOPAYEro BOLOCHAGMKEHHS CJEfyeT u3-

Oeratb cMemeHnst ropsideil ¥ XOJNOJHON KHAKOCTH B Gake-
AKKyMyJsiTope, AUt 4eTO B HeM HeOOXOMHMO NOfnepIKHUBATh
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TeMIepaTypHoe pacc/ioeHue (cTpaTH}HUKALMIO) KHUAKOCTH.
Topsiuast KHAKOCTb HMEET MEHBUIYIO MJOTHOCTD, YeM X0JI0/1-
Hasl, ¥ MO3TOMY OHa HaXoAHTCs B BepxHelt uacTy 6aka, a TeM-
mepaTypa B HeM YMeHbLIaeTCsl CBEpXY BHHS. JKuakocrs no-
JlaeTcsl B COJHEUHBIH KOJJIEKTOp U3 nuxHeh yacru 6aka, rae
oHa uMeeT HanGojee HHU3Kyl0 TeMIlepaTypy, W OJjaroiaps
sToMy obecneuuBaercs GoJee seicokuit KIII konnexkropa.
Harperast HAKOCTb H3 KOJJIEKTOpa I0AaeTcs B BepXHIOWN

X8
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Pnc. 29. JisyXkoHTypHas CXeMa COJHEUHOR BofOHarpeBaTeabnofi ycra-
’ HOBKH: )

1 — conneunpli KOMNEKTOp; 2 — TenN006MeREAK; 3 — AKKYMYJAATOP ropsiiell BORM
4 — fyGnep (rasosmil KOTen); 5 — Hacog; 6 — pacuiapuTenpibft 6aK; 7 — aBroMa-
THUecKHA cMecHTelpHufl Knanax; XB m I'B — xXojjopHas ¥ Topsiast BOAA

—

sony Gaka. Jlns obecredenus TeMmepaTypHO# cTpaTuHKa-
UHH KHAKOCTH B 6ake MOXHO, B YaCTHOCTH, HCIO/B30BATh
mep (pOpPHPOBAHHBIE TOPH3OHTA/IbHEIE MEPEropoaKH, pasiess-
jome 6ak Ha ABe WIH HECKOJAbKO 30H H IPEJOTBpalaloline
nepeMelInBaHHe CJOEB XKHAKOCTH C pasHbIMH TeMIepary-
pamu, OTBOAUTb ropsYyl0 BOAY K norpebuTeno HeobxonH-
Mo u3 BepxHeli yactu 6aka, Tie TaKKe MOXKHO yCTaHOBHTD
5JeKTpoHarpesaTeib, KOTOPbIA 6yner obecrmeunsaTb Tpeby-
eMyl0 TeMmIepaTypy ropsiuefi BOABI NPH JMO0bX MOroaHbX
yenopusx. OJHAKO HAHAYUUIHM PELISHHEM sBJSETCs HCNob:
30BaHHe [BYX O0aKOB-aKKyMyJISiTOPOB — OZHOTO € BBICOKOH
temnepaTypoil KHAKOCTH, 8 BTOPOro—C HH3KOH.

1o 5KOHOMHUECKHM COOGPaXKeHHsM 3a CUeT COJIHEeuHOf
3HeprHH LenecoofpasHo MoKpbBaTh A0 80 % Harpysku ro-
psivero BoLOCH26:KenHs], MO3TOMY Heo6X0AUMO HCNONL30BATH
Hapsly ¢ KoJsexropom comneuHofi sneprun (KC3) rakxe
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JOTOJHHATENbHbIE HeTouHHk sHeprun (M), Ha pue. 30
noKasaHbl Pa3JiM4HbIE CXeMbl NMOABOAA 3Heprun or JTUD:
1) HemocpeactBenno B Gak-akkymyasarop (AT); 2) k ropx:
yeit Boze (I'B) Ha Bhixope u3 6axa-akkyMy/iaTopa HIH 3) K
xononHo# soge (XB) ua Gafimacnoli JsuHuH. B KauecTBe
JAUD Moxer HCMONB30BATHCS /IEKTPOHArPEBATEb HIH TOM-
suBHbd KoTest. Llupkyasiunsa rennonocures s kourype KC3
ocymecrsasiercs Hacocom fI. Mswenenue sddexrusnoctn

I8 ra
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Kc3 é > K3 :
AT an3 AT an3
W
f "TXB a H Txa )]
7

1

. )
{ Puc. 30. CxeMu moxBona Temio-

[j43  TH OT JONOJHMTEJbHOrO HCTOU-
_—
H k X8 6

HHKA SHEPTHH

CHCTEMH B 3aBHUCHMOCTH OT HPHMEHSeMOro crnocofa HOoBo-
Ja NONOJHHTEJIbHOH 5HEPTHH CBS3aHO CO CPEHHM YDPOBHEM
TeMmepatypsl BOAb B KoJekrope. Ilpu noxsone LOHOJHH-
TEeNbHOH 3SHEPrHM  HENOCPEACTBEHHO B GaK-akKKyMyJasTop
(puc. 30, a) noBHIIaercst CpepHssi TEMIEPATYPa TENIOHOCH-
TeJis1 B KOAJNEKTOpE, a CAefoBaTeNbHO, cHuxkaercs ero KITML
H TEIJIONPOH3BOJUTENBHOCTD ¥ B pe3yJ/bTaTe yBelUIHBAET-
Cs1 noTpebsieHHe JOMOJHUTENbHON HEPrHH, ITO O3Hawaer
4TO COJIHeuHasl 5HEepPrHs HCIOJb3YyeTCs HEAOCTaTOYHO aq):
Gexrupno. Haunyuum 06pasom cosuedas SHEPrust HCMHOIb-
3yercst pu Ioc/ie0BaTe JIbHOH cxeMe NOAKAIoueHHs AyGaH-
pylomero ucrounuka sHepruu (puc. 30,6). B srom cayua
ggélar I;_Ipe,llBapHTeJIbHO NOJOTPEBAETCS 3a CYET  COJTHEUHO!
) PrHH 1O CpaBHHTE/BHO HEBBICOKOH TeMIepaTyph, MO3ITO
Y Cpeinuii ypoBeHb TeMIepaTyphl TEIJIOHOCHTENSl B KOM-

_ IeKTOpe Huskuf, a KIIJ 1 TemnonpousBoaUTeNbHOCTL KOJ+

a
€KTOpa MakcuMaJsibHB. CxeMa NOABOLA AONMONHHTE/bHOR
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SHeprHH B XOJOAHOH BOXE B GalinacHO# JIMHHH (puc. 30, 8)
japMeHee yQauHa, TaK KaK IMpH 3TOM HELOCTaTOuHO IOJHO
HCTO/B3yeTCsl COJTHeqHast SHEPrHsl H3-3a TOro, 4T HacTh BO-
Abl BOOBIIE He Harpepaercst €io, a [OCTynaer cpasy B TOM-
nuuwi ay6aep. Uto xe kacaercss KILI u rennonponssoiu-
TeJbHOCTH CaMOro KoJjeKTopa, TO B 3TOM OTHOLICHHH JaH-
Hasl cXeMma aHaJOrHYHa BTOPOH CXeMe.

MOXKHO n1aTh CAEAYIOUIHé PEKOMEHIAUUH OTHOCHTENbHO
CXeMHOTO pelleHusi KOMOHHHPOBAHHBIX ~COMHEIHO-TOMIHB-
HHX YCTAHOBOK rOpsiyero BOJAOCHaOXKeHHs. Bo-mepBbIX, He-
06X0AHMO O6ecneunBaTh yJaBJiHBaHHE MAaKCAMaIbHO BO3-

MO2KHOTO KOJH4ueCTBa COJIHEeYHOJl HEepruu, 4To AOCTUTACTCSt

CHHKEHHEM CPEIHEro YpOBHsl TEMIepaTyphl TEMIOHOCHTEI
B KOJJIEKTOpE H HCHoJb3oBaHHeMm 3(GQEeKTHBHOTO KOMJIEKTO-
pa. Bo-BTOpHIX, celyeT HCXOAHTH M3 TOro, 110 cosHeqHast
SHeprds JAOJIKHA HCIOJb30BATBCH IS npejBapHTe]bHOr0
MOROTPEBa TEMJOHOCHTENs, B TO BpeMs Kak JONMONHHTE/Ib:
HpIfi MCTOUHHK SHEPruH (TONMJIHBO HJIH 9JeKTPOIHEPTHUA) —
1Ji51 1OBeNEHUS TEIJIOHOCHT /s 10 Tpe6Gyemofi TeMneparypel.
TIpu TakoM NOAXORE OGecnedHBaeTcs MaKCHMalbHas KO-
HoMHs TOMJHBa Gaaroxaps HanGojtee 3(h(pexTHBHOMY HC-
TONb3OBAHMIO CONHEUHON SHepruH. B-TpeThux, HeoOXOAHMO
y36eraTh CMEUIEHHs CPeX ¢ Pas3jJUUHBIMH yPOBHAMU TEMIE-
paTypsl B aKKyMyssiTope —TeILIOTH, B YaCTHOCTH, € 3TOH
TOYKH 3peHHs1 He DEKOMeHJyercst pasMemarsh S/eKTpoHa-
rpesate/b B HHXKHEH acTH faka-akKKymyJasTopa HIH OCy-
1ecTBJATh NMOJBOA TEIJIOTH OT AyGJaepa HemOCpPEACTBEHHO
B 6aK-akKyMyJasaTop rejanoycranosku. Kax MHHHMYM, BepX-
asig wacTh Gaka, TAe pasMemiaercs ay6ijep, AOIKHA OHITH
orpenena nephOpHPOBAHHOH neperopoKoOi OT HHUIKHEH,
B KOTODYIO NOJBOJHTCS TEeIJOTa OT COJIHEYHOro KOJJIEKTO-
pa. ONTHEMa/JbHBIM pElleHHeM SIBJSETCs HCMOIb30BAHME ABYX
6AaKOB — OJIHOTO C HH3KOH TeMIepaTypoil TelIOHOCHTE/s,
o6ecreunBaeMoli COJHEUHHM HarpeBoM, a BTOPOro € BhICO-
Koil TemIepaTypoil, ofecneynsaemoil 1y6aepom.

B macrosimee BpeMs YCNEUWHO KCHAyaTHpYIOTCs ycTa-
HOBKH TOpPSUEro BOJLOCHAGKEHHS R/ CE30HHBIX notpebure-
nefi, Tak, reJnOyCcTanoBka B MOAMOCKOBHOM MHOHEpJArepe
«3peanouka» KaeT 7,5 T ropsueft BOAH B JeHb. PAn ycra-
gook nocrpoer J10 «CreurennoTenaoMOHTaN» (r. TOu-
aucH) wa xypoprax I'pysuu. TloTennuabHble MacHITalHl
ACIONb30BAHAS CE30NHBX YCTAHOBOK TOpsJero BOAOCHAO-
seuust 8 CCCP cooTBercTByloT O0uell nuomanu MOBEpX-
HOCTH COJTHEYHHIX KOJJIEKTOpOB 250 MJIH. M2, pH 5TOM OXKH-
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JaeMasi SKOHOMHS TOIIHBA OleHuBaeTcs B 40 MJH. T yesoB-
HOrO TOILIHBA B TOJI. o

Ha puc. 31 nmokasana cxema AyuiesoH KabyHbl, BHIycKa-
emoii [10 «Moccaurexkouctpykutsy. OHa H3rOTOBJsIETCA
3 ac6oyemenTHnix nauT. Ee rabapurel 18503 1900¢
X 1150 mm. Kosasnekrop miaomanabio 2 M*> H 6aK BMECTHMOC-
Thio 100 5 paamemenst Ha kpoie. K coxkagnenno, xabuHa
uMeeT GoJbHIyI0 maccy, Koropast 6€3 BOAH B CHCTEME CO-

Puc. 31. CxeMa nyneBofi KaGHHHL:

1 — xonmexrop; Z-— Gax ropsiued BOAW; 3 — Aym; 4, 5— Tpy6ul; 6, 7 — BEHTHIH;
& — Kpay HepekauenHs; 3 — BOAONPOBOR '

crasaser 360 kr. 3a oguH JerHuit neHp B IlogmocKoBbe
MOXKHO NOJYYHTH OT 120 no 160 n BOAH ¢ TemmepaTypoit
40°C, a 3a ce30H ¢ anpess N0 ceHTA0pb MOKHO HOJYUYHTD
skoHOMUI0 B 400—7C0 Kr yc/OBHOTO TOMIHBA.

Ins wHAMBHAYaJbHEIX NoTpeburesieli cjaenyeT pPEKOMeH-
AOBATh HCHNOJbL30BAThH BOJOHATPEBATEJ]H C €CTECTBeHHOH
LHPKYAsiIHedl BOAH HIH KOMIAKTHHE YCTPOHCTBA, NOCKOJIb-
Ky OHH HMEIOT XOpouyIo 3¢ (peKTHBHOCTD NIPH HEBLICOKOH 11e-
He H MPOCTH B KOHCTPYKTHBHOM OTHOLIEMHH, a CJ1e10BaTe/ib-
HO, W HaJe¥KHEL. o




9. CUCTEMbI CONTHEYHOIO TENJNIOCHABXEHWSA 3/[AHUMA

B CCCP pna renstocHa6:KeHus 34aHuli pacXoAyeTcs 3Ha-
gyuTeJbHAS 1aCTh BCEX nNOTpeb/sieMblX TONJIHBHO-3HEPreTH-
yeckux pecypcoB. Mcmosb3oBanue COMHEYHOH SHEpPrHH AJst
3THX UeNeH MO3BOJUT NONYYHTH CYUIECTBEHHYIO JKOHOMHIO.
Yxe cefluac B pas/iuUHBLIX paifioHAaX IHOXKHON YacTH Hauef
CTPAHBbl 3KCNJYyATHPYIOTCS ONBITHHIE COJHEUHBIE YCTAHOBKH
TEVIOCHAGKEeHUs1 34aHuli, B NepCHeKTHBe MacliTabbl BHef-
peHHst CHCTeM CoJHeuHOro oromieHust 6yayr 6onee 3Hauu-
TeJBHBIMHY,

PasauualorT akTUBHBIE H NaCCHBHbIE CHCTEMBI COJHEYHOro

TeNJIOCHAGKenNst 3nanufi. XapakTepHbHM MPH3HAKOM aKTHB- -

HBIX CHCTEM fBJSETCS HaJHyhe KOJAJeKTopa COMHEUYHOM sHep-
TUd, aKKyMyJsiTopa TENJOTH, AONOJHUTENbHOTO HCTOYHHKA
5HepruH, Tpyb6OHPOBOAOB, TENI00OMEHHUKOB, HACOCOB HJIH
BEHTHJISITOPOB H yCTPOHCTB AJsi aBTOMAaTHUYECKOrO KOHTPO-
Jist ¥ ynpasJeHds. B maccuBHbIX cHCTEeMax po.Jib COJHETHOrO
KOJIJIEKTOpA H aKKYMyJSTOpA TEmJOTH OOBIYHO BHIHOJHSIOT
CaMHM Orpa)kialmiie KOHCTPYKLHH 3[aHHs, 4 ABHXKeHHue
TEIJIOHOCUTENsl (BO3AYXa) OCYLLECTBJ/IsIETCS 3a CUET ecTe-
CTBEHHOI1 KoHBeKIHH Oe3 npUMeHeHUs1 BeHTHAsATOpA. B cTpa-
nax E3C B 2000 r. naccusuble reinocucTems 6yAyT AaBath
SKOHOMHIO 50 MJH. T HeTH B rOA.

Tennocucrema rtemsocHalxenus Moxer paboTatbh 3¢-
(eKTHBHO TOJLKO B TOM CJyuae, ecy npu pa3paboTke KOH-
CTPYKIMH CaMOro 3faHust yureHnl TpeGoBaHUs, HanpaBJeH-
Hble Ha cuHKeHue noTpeGHOCTH B TEMJOBOH 3Hepruy. ITo
Jyqliie BCerO AOCTHUrAETCA B TAK HA3BIBAEMBIX CBEPXH30JH-
pPOBAHHBIX AOMAX, HMEWIIHX XOPOUIYIO TEMJIOBYK  H30J-
LU0 CTeH, NOTOJKA, 10/1a U NPAKTHYeCKH FepMeTHYHYIO KOH-
CTPYKHHIO HaDyXHHX orpaxienufi. B Takmx nomax Koacp-
(GHUHEHT TENIONOTepb AJs CTeH cocrasasier Bcero 0,15 Br/
[(M2.°C), 2 HekOHTDOJNHpyeMasl eCTeCTBeHHasi HH(pHIbTpA-
U5t HAPYIKHOrO BO3AYyXa B 3aHHE XapaKTepu3yercs upes-
BhIYalHO HH3KOH KpaTHOCTBIO BO3Ayxoobmena (0,1 u~!).
Tpebyemoe kauecTBO BO3AyXa BHYTPH nomeumieHuft obecme-
YHBAETCsl 3a CYeT pEryJHpyeMOH BeHTWISUHYM (He MeHee
0,51/« Bo3ayxXo0o6MeHa B 4ac) ¢ yTH/H3aiiHedl TelJOTH yaa-
nsiemoro Bosiayxa. O6musi KoshHIHEHT TemI0NOTeps B Ta-
KHX 3laHnax Jexur B npepeaax 0,7—1,2 Br/(M?-K). Ten-
JIOMOTEPH 3AaHHsI HACTHYHO KOMIEHCHPYIOTCS 3a CYeT Tel-
JoBbiledeHns Joaeli, 3/eKTpOOHTOBLIX H OCBETHTEbHBIX
npu6opoB KB 060pynOBaHUS, KOTOPOE yMeHbUIaeT TelIOBYIO
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HArpY3Ky OTOMJIeHust npuMepHo Ha !f3. O6muit s pexr cBepx-
H30JSUHH  34aHUl COCTOHT B COKDAUICHHH JAJIHMTEIbHOCTH
OTONHUTENBHOTO MepHoga H CHUXKEHHH CyMMapHOro rojposo-
ro pacxoia temjaors. Baarogapst sToMy yMeHbliaercs mpo-
NOKHTEABHOCTh mepHoga paboThl TeJHOCHCTEMbl H MOBHI-
HaioTCsl €6 TeXHMKO-3KOHOMHYECKHe NOKas3aTeNH, & TaKxkKe
TOf0Bast J0Jst COMHEUHOH SHeprui B NOKPHITHH TENJIOBOil Ha-
rpy3ku. OXHOBpEeMEHHO CHHZKAeTcst MHKOBasi HarpyskKa OTO-
NJEHUst U B pe3yapTaTe 9TOr0 yMenbllaeTcs TpebyeMast MOUL-
HOCTb JIONOJHHTEAbHOTO (pe3epBHOTO) HCTOUHHKA 3HEPrHH.
Pacnpenenende TenaoThl MeXAy OTACJbHHIMH KOMHAaTaMH
MOXKET OCYLIeCTBJSATHCS NyTeM €CTeCTBEHHOH KOHBEKIHH
BO3/lyXa uepe3 OTKPHIThie ABEPH.

BTopoii moAXoA K CHHMEHHIO TelJIOBHIX NMOTepb 3AaHMi
COCTOHT B HCINOJb30BAHMH BHICOK03(hGEKTHBHHX OKOH, Ha-
npUMep CO CHelHaJbHbIMH NMOKPHITHAMH HA CTEK/J€ WJIH HO-
JIUMEPHBIX MJEHKAX, paCHOJOKEHHbX MEXKAY ABYMS CHOAMH
cTekJ4a. MOryT HCnoJsib30BaThCst MOKPLHITHS, 06ecneunBaninue
BBICOKYIO OPONyCKaTeNbHyl0 CHOCOOGHOCTh MO OTHOUIEHMIO
K COJHEUHOH 5HepryHd, W HOKPHITHS C HH3KOH H3Aydaresb-
HO# ¢noco6HOCTRIO ANt TensoBoro maayuenns. [Ipu npume-
HEHHH TAKHX OKOH TeMIepatypa BHyTpeHHefi NMOBEPXHOCTH
noBblaercss u Gsarogaps 3TOMy yMeHblaercs KOH/JeHca-
IHs1 BOASIHBIX aPOB HA CTeKJe U yBeJUUHBAeTCs OlyLieHue
koMpopra. Tlpumenenne crnenHaIpHBIX OKOH, T€pMETHYHBIX
paM ¢ BAKyyMHUPOBaHHBIM 3a30pOM MEXAYy ABYMs CJOSIMU
OCTEK/JEHUSl HApSIAY ¢ YMEHbIIeHWeM TemJonoTeph TaKiKe
CHMIKAeT yPOBeHDL IPOHUKAIOILEro WiyMa.

Mrak, B 313HusIX, B KOTOPHIX npeAycMatpusaetcs 3(dhek-
THBHOe HCNOJAB30BAHHE COJHEYHOH 3SHEpPTHH, A0.1KeH OuTbh
obecrnieuen BHICOKHH ypOBeHL COXpaHEeHHs SHeprum, ocobeH-
HO B YCJOBHAX XOJOAHOTrO Kiaumarta. [Ipw 3TOM MOLIHOCTD
reJMOCHCTEMEl K- JONOJHHTENLHOrO HCTOYHHKA JSHEPruy,
a TAKXKE MX pasMepbl H CTOMMOCTb OyAyT MHHHMAalb-
HBIMH.

IMaccHBHBIE reJTHOCHCTEMEI OTOIUIEHHsA 3paHuil. Has oro-
MJIeHHs 3ZaHUI HCIOJAb3YIOTCS CAeAyIOUiHe THHH TaCCHBHBIX
reJINOCHCTeM:

¢ NpsIMbIM Y/1aBJHBAHHEM COJHEYHOrO H3/IYUeHHs, MOCTY-
MaloILero Uepes OCTeKJeHHbIe NOBePXHOCTH 60’J,1blll()fl nmao-
Wagu Ha 10XKHOM (acaje spanus j(puc. 32, a) miIu 4yepes .
NpUMBIKAIOIYI0 K IOJKHOM CTeHe 3/laHHs CONHEYHYIO TelJIH-
ny (3uMmHHi cajx, opaHxkepew) (puc. 32, 0);; o

| ¢ HeMpsIMBIM YJIaBJHBAHHEM COMHEUHOTO M3JIyueHus, T. €.
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¢ TellTOaKKyMyJUpylouel cTeHo#, pacpojoxeHnHo#t 3a octe-
KJeHneM 10:xkHoro dacazna (puc. 32, g); :

C KOHTYpOM KOHBEKTHUBHOH HNPKYJISANMHE BO3/lyXa H rajed-
HbIM aKKyMyJsTOPOM TemoTel. JloM € Takoii cucteMoii no-
Kasan Ha puc. 33. KpoMme T0ro, MOryT HCrno/ab3oBaThesl Iub-
PHAHBIE CUCTEMBI, BKAOYAlOUINe 3JEMEHTH NacCUBHOH M aK-
THUBHOH T'eJIHOCHCTEMHI,

Puc. 32. Tunn naccwBHLIX reJHO-
CHCTEM OTONJICHUS 3R aHuM;

88— C TpPSAMBIM yaaBauBaHvem Con-

HeuHoOHl 9BepruH; 6 — ¢ TNPHCTPOEH=

HOli Tenaupefi; 8- ¢ TENNOAKKYMY=
aupywlieli cTeHolt

=gy U&Kynnaug

30yxa

\ﬂaccnsﬂbie CHCTEMBI COCTaBJIfI0OT MHTErpaJbHyi0 4aCTb
CaMoOro 3ganusi, KOTOPOE [QOJIKHO IPOCKTHPOBATLCH TAKHM
o6pasoM, uto6u obecneunpaTp Hanbosiee 3(pdEKTHBHOE HC-
MOJb30BaHKE COJHE4HOH aneprum ana oromnenus. Hapspy
C OKHaMH U OCTEK/EHHBMHU NOBEPXHOCTAMH I0KHOTO (hacasna
AJis yJiaB/MBaRusl COJHEUHOTO M3JYYEHHS] TaxkKe HCIOJb3Y-
I0TCS OCTEK/IEHHBIE IMPOeMB B KPHIIE N JOMOJHHTE/IbHbIE
OKHa B BepXHeH YacTH 3/1aHHs, KOTOPbie TOBHLIAIOT YPOBELb
KoMbOpTa 4€/0BEKAa, TaK KaK HCKJIOYAIOT NpsSMoe Nomaza-
HHe cosiHeunbix syyeil B Juno. OAHO M3 BaxHeHWux ycJjo-
BHUH 3pdexTuBHOl paboTH NAaCCHBHON reJJHOCHCTEME 3aKJII0-
HaeTcs B NPapuibHOM BpoiOOpe MECTONONOXKEHHS B OPHEHTA-
UMy 3aHUsl HA OCHOBe KPHUTEPHsS MaKCHMA/TbHOTO MOCTYII-

66

JICHHS ¥ yJaBJHBAHHA COJHEYHOrO H3AyueHHs B 3UMHHE Me-
CSI(HI. CE .
" TlaccuBHBle cHCTeMH NpPOCTH, HO AJs MX 3((HEKTHBHOH
pabotbl Tpe6yioTCs peryJupylromue ycrpofictsa, ynpasisio-
[He IoJ0XKeHHeM Tel10BOH H30/AIHYN CBETONPO3pauHhX No-
BEPXHOCTEfl, LITOp, 3aC/IOHOK B OTBEPCTUSX /s LHPKYJIALHH
BO3/YyXa B TEIJIOAaKKyMyJHUpYyIOLIeH cTeHe U T. 1.

TIpsimoe ynapansanue coinednoli sueprun MoxeT sddex-
THBHO OCYIHECTBJSATBCH MPH COBMIOfEHHH CeAyIOIHNX YCia0-

7 8
\

YAl
‘/

Puc. 33. Conseunslii A0M C OPSIMBIM yJaBJIHBAHHEM COMHEUHON JHEPrdw,
KOHBEKTHBHBIM KOHTYPOM AJf HATpeBa BO3AYXa H aKKyMyJHDOBAHHEM
’ TemJIOTH B CJ10€ KaMHeH:

1 — conMuesalUTAcEe YCTPOACTBO; 2 — BO3AYUIHBIA KOMJICKTOD; 3 — uepHBfi MeTal-
lMqeckul MHCT; 4 — KaMHH; 5 — BO3BpAT BO3AyXa; 6 — DeryaHpoBakue NoToxKa
BO3AYXa; 7 — CBeXKHUH BO3AYX; 8 — TeINBIR BO3AYX

Bufi: 1) onTuMmasnbHas OpHEHTAlMs JOMa-— BJOJbL OCH BOC-
TOK— 3anaj win ¢ orkioHennem jo 30° or atofl ocu; 2) Ha
I0JKHOH CTOpPOHE loMa JOJXKHO ObiTh COCPEAOTOUCHO HE Me-
nee 50—70 % Bcex OKOH, a Ha cesepHoil — He Gosee 10 %,
IpHUEeM 0XKHble OKHA JI0JDKHBE HMeTb JBYXCJIOHHOE OCTeKJe-
HUe, a CeBEepHHE oKHa — TpexciofiHoe; 3) sjanue JOMKHO
UMEeTh YJIYUIIEHHYIO TEIJOBYI0 H30JfUHI0 M HU3KHE TeNJo-
noTepy BCJEICTBHE HH(HAbTPALHM HAPYNKHOTO BO3AYXA;
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4) BHYTpeHHSIS1 NaHUPOBKa 31aHHsl JOJKHA 0GECTIEUHBATH
PacnoyiokeHue KUAbIX KOMHaT C 10KHOH CTOPOHLI, a BCMNO-
MOraTesibHbIX NOMeLIeHHH -— ¢ CeBepHOH; 5) nosmKHa OLITh
ofecneyeHa AOCTATOYHAS TeMJOAKKyMyaupyiomas crnocob-
HOCTL BHYTPEHHHX CTe€H M noJjia AJsi NOIVIOIMEeHUs M aKKy-
MyJHDOBAaHUS TENJIOTH COJMHEYHOH Hepruu; 6) mjsi mpeloT:
BpAIICHUs Tieperpesa noMemeHUH B JeTHHH nepuop Haj
OKHAMH JOJIKHB OBTb NpelyCMOTPEHB HAaBeCH, KO3HIPLKH
H 1. m. KIIJ| Takofi CHCTeMEl OTOMJIeHHs, KaK MPaBUJO, CO-
craBisger 25—30 %, HO B 0co60 GnarONPUATHHIX KJIWMATH-
YECKUX YCJIOBHAX MOXKET OHTh SHAYHTENLHO Bhillle H N0CTH-
ratb 60 %. CyuiecTBeHHEHIM HEZOCTATKOM 3TOH CHCTEMHI
SABJIAIOTCS: GOAbIIHE CYTOYHBIE KOIe6aHus TeMnepaTypE BO3-
AyXa BHYTPH MOMeIEeHHH.

[laccuBHLIe cncTeMBl RPSIMOTO y/aBiHBAHHS COMHEYHO
SHEPrHH HMEIOT HaMMEHBUIYIO CTOMMOCTL AJ1s1 BHOBb CTPO-
AMUXCst 3nanui. [TaccuBHble cucTeMpr BOOGIIE UMEIOT TAKOH
}Ke CPOK cay:RObl, Kak M caMO 34aHHE, H BeCHMa HH3KHE
TEKylINe 3KCMJiyaTanHOHHBIe pacxoanl, Mcnoabsopanue cu-
CTEMBl TPAMOrC yJAaBJHBAHUS COJNHEYHOH 3HEPrHM B Cylile-
CTBYIOUX 31@HHAX CBA3AHO CO 3HAYUTENBHBIMH  TPYIHO-
CTAMH, NO3TOMY HX NPHMEHEHHE B 5THX CJyyYasX Heneseco-
ofpasHno.

Hapsany ¢ nonyueHHem TensiOTH 3TH CHCTEMB TaKiKe
obecneunBaoT sdGheKTUBHOE HCNOTb30BaHHe AHEBHSTO Oc-

. BelleHHs1, Onarofaps yemy CHHIKAeTCsi NOTpebJeHHe HJeK-
TposHepruu. OjHako n/Iomafb OCTEKJEHHs H0KHOro ¢aca-
Ia nomxkHa ObHTL 3HAYKTENILHON, 4TOOH obecneunts Tpeby-
eMYI0 OO COJHEUHOR 2HEprud B NOKPHTHM TENJOBON
HarpyskH, a TenjiOaKKyMyJHDYIOIlHe 3JeMeHTH (TenaoBas
Macca) AOJKHH OLITh pa3MeieHbl B HanGosee Gaaronpust-
HBIX MecCTaX, yToOH Ha HHX NMOMAajaJH COJHEYHBIE JYuH
Gombuiyic yacth gHA. Ciefyer usferarh H3NUIIHETO Tepe-

. TpeBa Tex 30H 34aHHs, TAe NOCTOSHHO HaXOAATCS JICHH,
a TAXJKe NONajlanus B HUX NPAMBIX COJMHEUHBIX Jyuel, «CoJ-
HeUHBIX 3af4UKOB» M OnukoB. BMecTo ocTek/eHus BepTH-
KaJbHBIX CT€H HJIM HapSAAY C HHM MOMKeT GHITh HCMOJB30-
BAHO OCTEKJIEHHE 3JIEMEHTOB KPHILIH H YepAauHLiX MoMele-
Hufl, CoOBMIAIOMHUXCS € KUALIMH NOMEMIeH UMY, Ilpn stom
oGsieryaercs 3ajaya PasMeleHHs TEIOAKKYMYAHpPYIOILuX
JIEMEHTOB, MEHbIIE BO3HHKAET <«COJHEUHBIX 3aiuuKOB»
H yMeHbUIAeTCs 3aTeHeHHe TemJIOBOH Macch TpeiMeTaMH
HHTEPLEPA U HKCTEPbepa.

Baxneiimee TpeGosanue, npenbsBiseMoe K NACCHBHBIM

68

CHCTEMaM, COCTOUT B HeOOXOAMMOCTH ofecneveHus! TenIoBo-

ro koMdopTa M peryJHpOBaHHs TEMNEPATYPHOTO pexHMa

B TOMEIlEeHusiX, B noMeIleHusAX ¢ NMAacCHBHBIM MCNOJb30Ba-

HUeM COJIHeYHOI sHepr#n koM¢opT obecneunnaercsa npu 6o-

Jee HM3KHX TeMnepaTypax BO3AYyXa MO CPaBHEHHIO ¢ 00blY- -
HBIMH 3JlaHHsIMH, TaK KaK TeMNeparypa Bcex uiau GojibLIHH-

CTBA BHYTPEHHHX MOMEIUEHH[ Bbillle TeMNepaTtyphl BO3lyXa

M OHH H3JY4YalOT TEMJIOTY Ha YeJOBEKa, OTYEro OILYLICHHE

KoM (bopTa NOBHILIACTTA.

OjiHaKO NpH HCHOJb30BAHMM NaCCHBHBIX CHCTEM NPSMO-
ro yJaBJMBaHHUs COJNHEYHOH sHEPrHH TPYIAHO Mojjaercs pe-
ryJHPOBAHHUIO TeMIIepaTypa BO3AyXa B MOMEMIEHHAX H3-32
GONbLLUIOH TENJIOBOH MHEPHHHM HUX TEMOAKKYMYJHPYICHIHX
3Je€MeHTOB. PaluoHanbHOoe NPOCKTHPOBAHHE TeMnepaTypHO-
ro pexuMa NOMEIIEHHH NpeAno/jaraerT ONTHMHU3aUUIO Mac-
CBl M pa3MellEHHs KaixkIOro M3 3THX 3JEMEHTOB, 4 TaKke
HCTIONb30BaHHE HaBECOB H KO3LIPLKOB, TEMJOBOH H30JISHHH
CBETONPO3P aYHLIX NTOBEPXHOCTEH B HOYHOE BpeMsi, apTOMaTH-
YECKH yNpaB/isgeMbIX 3a8CJOHOK IJ5 OpraHH3apMH NOCTyIlje-
HHS M YAaJeHHs BO3/YXa, 3aKPHITHA U OTKPBITHS OKOH, (Op-
TOyek U ¢pamyr u T. 1.

B 3THX cuCTeMax HCMOJb3YIOTCS OKHA H OCTEeKJEHHBIE HO-
BEPXHOCTH OOJBLIOH MJIOIIAAM B NpoeMaX CTeH Ha ICXKHOH
CTOPOHP JOMa. Tlnomans ocTexkJeHUs olpejessiercss TenJo-
BOH Harpyskoii OTOMJIEHHS ¥ MJIOMAJLI0 OTANIHBaeMbX MNO-
memenui, s yMeHbUIeHUs TENJIOBOH HAarpysku 3laHHe
JOJIZKHO OBITh TOCTPOEHO ¢ NMPHMEHEHHEeM yJyullleHHOH Tel-
JIOBOH H3OJSIHY H HCHOJb30BAaHHEM JDYIHX MeponpHATHH
MO0 COXPaHEHUIO HEPTrHU. DTOH [N CAYIKHT TakKe UCNOMb- .
30BaHHE TEMJIOBOH M30JISiHMHM CBETONPO3PAYHLIX Hapyx-
HBIX NOBEPXHOCTEH B HOYHOE BpeMs, JJs 4ero MOryT He-
N0NB30BATLCH TENVIOU30JSHUOHHEIE INUTLI, CTABHH, NMJIOTHbIE
HITOPH M T. . B jome, mokasaHHOM Ha puc. 33, mpenyc-
MOTPEHO NPAMOe yaaBJAMBaHHe COJNHEYHOH sHepruy, a Tak-
)K€ HMEEeTCS KOHTYD €CTeCTReHHOH KOHBEKTHBHON LHPKYs-
MY BO3LYyXa, HarpeToro B KOJUIEKTOPE, C aKKyMyJupoBa-
HHEM TETJIOTHl B CJI0€ TaJIbKH M PEeTryJHpOBAHUeM ABHKEHHS
BO3JyXa C NMOMOILLIO KJanaHa, a TakXe COJNHIE3aLLUTHOe
YCTPOHCTRO.

TlaccuBHLIE reTHOCHCTEME € OCTEKJIECHHOH TENI0aKKyMy-
JUpyrolel 10xnoH creHoll (creHoit TpoM6a), okpallleHHOH
B Y€pHBI! HJM MHOH TEeMHLIH LBET, OTJIHYAIOTCH JOCTATOUHO
BLICOKO! 9(peKTHBHOCTLIO H MOTYT MMETh HECKOJNLKO BapH- -
aHTOB KOHCTDPYKTHBHOrO HcnoJsHenus. HMcexomnnwim Bapuan-
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TOM SABNAETCS OCTEK/EHHAS 10MKHAS GeToHHas uan KaMeH-
Hasd CTeHa TEMHOIO I1(BeTa, He HMelmas OTBEPCTHH .15
WHpKyIsiuum Bosayxa. Ilponukaouiee uepes ogno- wiu ABYX-
CJIOHHOE OCTEeKJEeHMe COMHeuHoe H3JyYeHHe ToTJIoLlaercs
[OBEPXHOCTBIO CTeHbBI, IOKPAIIEHHON TEMHO} MaTOROR Kpac-
KOH, ¥ aKKyMy/aupyercss B Macce CTEHB, UTO BBHI3LIBAET MO~
BHIUCHHE €e TeMneparypel. AKKyMyJHPOBAHHAS nHEM Tell-
JI0Ta  NEPeNaeTCsi ¢ HEKOTOPHIM  3aMa3bIBAHUEM BHYTpb
IOMEIEHNUN NOCPEACTBOM  WBJIyueHHS H koupexnuu. [Ipu
TOJUHE GeTOHHOH cTeHn 200 MM 3ana3lbiBaHUe COCTABJA-
eT 5 u,

Bosee cosepwennoli  siznserca KOHCTPYKUHS CTEHBl C
OTBEDCTHAMH HA HHXKHEM U BEDPXHEM YPOBHAX AJs LHPKYJI5-
und sosayxa. Ilpu stom cymecrsenno yJlyulliaercs nepega-
4a TellJIOTBl B MOMEMEHHs, PeryiupoBanue IBHKEHHS BO3-
AyXa MOXKHO OCYIMECTBAATH C NOMOMIbIO HOBOPOTHAIX 3aCJI0-
HOK. Moxker Takzxe HCIonb3oBaThes BEHTHJIATOD HeBO/IbIION
Momuoctd. [Ipu Henmomb3osauum nmaccurHof TeJMHOCHCTEM B
¢ TCILIOAKKYMyTUpyIOWel crenolt Tpom6a paccToAHHE MeXK-
Ay HEO0 H BHYTPEHHeH CTeHOH 3j1aHus OCDAHHYEHO, TaK Kax
3G PEKT JYUHCTOrO OTOMIEHHS pacmpocrpansiercss Ha pac-
crosanue 5—7 M. Beronnas wiu xamennas TeNVIOAKKYMyJ1H-
pyioliast cTeHa MOXKeT OLiTh 3aMeHEHa Ha Tax HA3bIBAEMYIO
BOAAHYIO CTEHY, COCTOAILYIO H3 YCTAHOBJEHHHIX ApYT Ha
Apyra pesepsyapos (Gouek) c Bomofl, mpuuem 3ta cuerema
Raxe Gonee abdekrusna (KI1I noctaraer 35 %), mockosn-
Ky BOLa HMEeT BBEICOKYIO YAE/JBHYIO Tel10eMKOCTS, OnHaxo
9TOT THI NACCHBHBIX CHCTEM HE NOAXOLUT NS pakionos
C XOJIONHBIM KIHMATOM ¢ npeolbiafanney HAaCMYDHBIX el
B 3UMHHH nepuos, -

Paspes noma ¢ naccusmoit cucremoi OTOTIeHUst U rpa-
BUHHBIM aKKYyMyJIATOpOM, PacnoJsoXKeHnbiM nox a0MoM, mo-
Ka3aH Ha puc. 34. B cucreme NPEeNyCMOTPEHB OCTeK/AeHHAs
TEIVIOAKKYMYJNUPYIOIAs CTeHA I0XKHOrO $bacana, HaknOHHDBIE
OkHa GoJbmiol naowany s BepXHEil 4acTH O0Ma, TEemnjoH3o-
JALHA CeBePHOH CTeHm u kJanan, NepexpPLIBAIIHA oCTe-
KICHHE B HounOe BpeMa. Pacnpexesenue remnoral ocymye-
CTBJIACTCA 32 CYET €CTECTBEHHOTO ABHIKEHHs HArpeToro Bo3-
. Ayxa.

CHcreMa ¢ reqHoTeniunell (3MMHHM cajio, cosisipuem
HIH Opanzkepeell), NPUMBIKAOMEN K I0XKHOH CTeHe 31auus,
MoxeT nvers KIL okono 60—75 %, Ho B 3xanne nocryna-
€T BCero sumb 10—30 Y% koanuecrsa conmeunoil 3Hepruy,
najamied Ha oCTeKJIeHHe TelJIHILb,
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Ilpu 3nauurenvuoit mose udpdysHoro uanyvenus KI1JT
910 cucrevb na 5—10 % swime, uem KU1 cucremu npsiMo-
TO yJaBJHBaHUA cosneunodl sueprud. [lpum srom clenyer
HpHMeHHTb ﬂByX-TpexCJIOﬁHOQ OCTEKJIeHHe TENJIHIIE B Coue-
TaHUH C OKHAMH B NPUMHIKAKILel CTeHE 31aHus, TTnowane
OCTERJEHNA TENIHLbI NONKHA OhiTh B 1—3 pasa Gosbue
[HJIOmAXH OKOH XWJI0TO goMa. B reJIMoTeNJINIe LOKHO GLITh
PELYCMOTPEHO aKKyMYJNHPOBaHHe SHEPTHH B TeNIOBON Mac-
ce (GeTOHHas mJHTA WM 6anka B noay u 1. n.), Ilnomans
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Puc. 34. Cosmeunwii aom ¢ rpaBafiibiiM aKKYMYJSTOPOM TeMJiOTH:

1 — ocrexnenue; 2 — TENAOUIONANNSA; J — OKHO;, 4 — HACHIHOD) §— Fpapnil; 6 — Kyxs
Hs; 7 — KJAanan

OCTeKJICHHS Teriuubl AOMXKHA OBTh paBHA IVIOMAAH [o-
BEPXHOCTH TeNJIOBOH MACCH B 1OJY, a OTHOUIEHHE MyIomaLe]
TeNJIOBOH MacCh B KHJIOM 31aHHM U B resnorenyinne (opaH-
xepee) JOMKHO 6HITh B nmpegenax O—I1, Crena, ornensio-
Was reauoTeniuuy (SUMHMA caj, OpaHKepel) OT KHIOro
NOMEMEHUSA, MOXKET NPeLCTaBIsATL coboil TEIVIOU30JHPOBAN -
HYX0 MaCCHBHYIO cTeny Toiuuoi 100—150 Mm, npuuem 25—
45 % naowanu aToff CTEHHl NOMKHO GHITL 3aHATO OKHOM,

Honst ocTekienvs BOCTOUHOMN U 3aNaHOR CT€H relHoTe I«
Junb (Opanxepen) nosKHa GLTh He Gosee 0,1 obuwet nuo-
Iafu nona relHoTeNVIMnM (opammepen). He CJEAYET W~
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110J1b30BaThL HAKJIOHHBIE OCTEeKJieHHbIE MOBEPXHOCTH B OpaH-
JxKepee, TaK Kak NMPU 9TOM TpyAHEe PeryJaupoBaTh TEMJIOBOH
pexum. [TocKOJIbKY MOJ TeIHOTEeNHIE (OpanKepen) — 370
OCHOBHasi TeMJIOBasi Macca, ee cJaelyeT IPOeKTHPOBATb C yye-
TOM TaKdHX PeKoMEeHJamnuii:
cTeHa (yHmaMeHTa requMoTeMJMUN  (OpankepeH) H0J-
¥xna OuITh TEMJIOU30JHPOBaAHA;
TOJ1 ¥ TEeNJIOBAs Macca B HeM JOJ/KHBI OHTH TEIIo- U Fujl-
POM30/1HPOBAHE A1 3AIHTH OT FPYHTOBBIX BOL; -
) HUXHUA yPOBEHb OCTEKJEHHS ODaHXKepen 10/UKEeH HMeT
otmerky 0,15 M or yposHs noJsa nJia obecneuerusi xopoiie-
I'0 OCBelleHHS H 3apAnKH TenJIOaKKyMyJHpylomeHd Macchl.
IlornomarenbHas cnocobHOCTD o 1oJia AoJKHa OHThL Kak
MOXKHO BHIllIe, JIJISi Y€TO €ro cJaelyeT KPacHTh B TEMHBIH nBeT
(msisi HeokpauieHHoro 6etouHoro mosa oo=0,65). Ha noay
He JO/IKHO OhiTh KOBPa MJH NOJOBHKOB, H JONyCKaeTcsd MH-
HUMaJabHOE €ro 3aTeHeHHe npeaMeraMu Mebenau, 15—25 9%
IJ0INAM TIOJIa MOXKET GLITh 3aHSTO PACTEHHUAMH MJIH JOPOXK-
gamu. TeMmnepatypa B OpaHiKepee NOJKHA OHIThL HE BHILIE
25—28°C  3umon u 20—25°C netoM, a npH TOHHIKERUH
TeMneparypu A0 7—13°C RO/MKHO BRAIOYATbCS  JOMOMHH-
TeJBHOE OTONJIEHHE,
Ias ynyuuieHus pacrnpefesieHHs] TeNJOTH B JKMJIOM To-
MeeHHU HOJ/IKHb OBITh NPeAYCMOTPEHb YeTHPe OTBEPCTHS
B cTeHe, ofecrneyuBalomKe pacxol Bo3Ayxa oxoso 0,1 m3/c.

I cepepusix paftonos CCCP npefcraBisier onpefeneHHuil HETe-
pec OMbIT CKAHAWHABCKHX CTPaH B PaspabOTKe MACCHBHHX TEIHOCHCTEM
oronvieHus 3ganui. B Tpasnuuonrol apxutexktype llpenun npuMmeHsor-
¢ HefOMbIIHE W TIIATEJbHO TERJIOH3OJUPOBAHHBIE HH/MBH/YaJbHbIE
JKH/IHE JA0Ma ¢ OKHAMH HeGoJbLIofl MJOWAAH, OPHEeHTHPOBAHHBLIMH Ha
10T, BOCTOK M 3amaj, W NMeyHbIM oromsieHueM, CoBpeMeHHBIl IIBEeACKHE
cTasfapT onpefesfer CAEAYOUHE 3HAYEHHS KO3(P(PHUHEHTOB TEIVIONO-
Tepb AJisi PASIHUHBIX HAPYKHLIX OrpakieHnil s1amus:

ana cren K=0,3 Br/M?.°C), uto obecmeynBaercs Npp HCIONb30BA-
HUH TeNnJIOBON H30MALUHH W3 MHHepaJbHOH Bathl toamuHoit 130 mu;

Ans notosnka (kpbinu) u nona K=0,2 Br/(M2-°C) npm Tonﬁxnﬂe

- ¢yoa MuHepaabHol Bathl 200 MM;
naa okod K=2 B1/(M2-°C) — Ttpoifioe ocTekneHye,
TocTpoeHHEI B COOTBETCTBHM C STHM CTAHAAPTOM IIBEACKHA oM
Cpeflero pasMepa IS OAHOH CEMbW HMEET TOJOBOE 3HEPromoTpelieHue
15—20 MBrt-4, BraOYasi pacxoj TEMJOTH HA OTOIJIEHHE W Topsadee RBO-
_ IocHaGXeHNe, a TAKKe PACXOM 3JCKTPOIHEPrHH. STO 3XBHBANEHTHO pac-
. xoay 1,6—2 m? masyra. JoM pacmonaraior Tax, 4robbl €ro CBETOmpo-
' apauHble NOBEPXHOCTH He 3aTEHAAMCh B XOMOAHHIN nepuol ropa. Te
. DOMeELIeHYUs, B KOTOPHIX JIIOAK HaXoAATCs GOJBIIYIO wacTh CYTOK, pacno-

JIararoT Ha I0XKHOH cTopoHe 3faHufA, Ofmwasg naomazb okoH—Menee 15 9%

nJI0mMaAs cteH, B meoromurespHHE mepHoA HEOGXOAHMO MPeJOTBpaIiaTh
 MONajaH#e COJHEYHHIX Jydell B 3aanue, JUIs STOTO HCHOJB3YIOT HABecH
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{k03bIpbKR) AJA BHICTYNH KPOLILIH, COPOGKTHPOBAHHbE TaK, UTOOH MpPO-
nycKaTh BHRYTPb 3MaHHS MAKCHMYM  COJIHEIHOrO U3lydeHus BeCHOR
A OCEHBbI0 A CBOAHTL K MHHHMYMY NONajaHHe OPAMBIX COMHEUHBIX ayueft
JeTOM.

MOKHO HCHOJb30BATh €CTECTBEHHYIO BEHTHIAUMIO, HO HOCTYINICHHE,
BO3AyXa B MOMeIeHue MOKHO TaKKe peryJIHpoBATH C [HOMOIIBIO NPH-
CTPOEHHOH K 10MHOM cTeHe 3AaHHA reqMoTenHIE (3MMHEro cafd, opaH-
Kepen), B KOTOPOH HapyxHHIT BO3AYX 3uMoRl mojorpeBaercd, a yiane-
HHe BO3ZyXa H3 MOMeMleHHA Peryaupyerca.

EcrecTBeHHo, B 3uMHHHl TEpHOX Tpefyercss SHEPrAf OT JONOMHH-
TeJbHOTO TOTMVIHBHOTO MCTOYHHKAZ M3 aKKyMyJaATOpa TEIVIOTHL

JloMa ¢ TMACCHBHEIMH CHCTEMaMH OTOTUICHHH ~MOTYT CTPOMTBCH HA
aanuuabx muporax. [IpuMepom MoXer CIyXHTb Ipynna IOMOB, 1O~
crpoerHsix B lllBeunu.

IlByxaTarcuple Kuaue goma Ha 16 ksaprup B r. Kapascrafe (59°
c. 1.) ObLIH MOCTPOEHH B 1984 r, ¥ pacnosoXKeHbl TaK, 4TOOB HE OBLIO
B3aHMHOro sarteHeHns, Kampaslii JOM MoCTapjeH Ha GeTOHHOE OCHOBAHHE
coamunoll 150 MM ¢ Ten10BOH m3o/sfnmed, a CTEHB CAenaHbl 43 AepeBa.
JloM uMeeT Te/HOTENJHLY ¢ ABoltueM ocTekjenueM. Koapduuuerr tem-
nonoreps pasen aai cred K = 0,12 Bt/(M2-°C) (TOAIHA CJIOS MHHE-
panbuoit Batl §=360 M), Ana mona K=0,12 B1/(m?-°C) (6=220 mm),
s xpumn K=0,08 Br/(v?-°C) (6="550 MM), A% OXOH C TPOHMHBIM
OCTEKJEHHEM W OTpAKAOMed  MeTammnrieckofl ¢ponsroft K=
=1,4 Br/(M2-°C). Bo3ayxoo6MeH OCYMECTBJIACTCA ¢ NOMOIIbIO BEHTHIA-
Topa, H CHCTEMA BEHTHISALMH OOBEJHHEHA C OTOILUIEHHEM. Kparsoctb
sospyxoobmena pasHa 0,5 1/a. 3umod HapyXKHBE BO3AYyX MPOXOAHT He-
pes reanoremany. B temibiii mepros roia (c Mas mo ceHTa6pb) OKHa
NOJNHOCTBIO 5allUMieHE OT TOMAfaHHA CONHEYHBIX Jydyell ¢ MOMOWbIO
BHCTYNOB KPHIIH, Jloma moTpeGasioT OueHb MaNo sueprui—27 KBr-u/m?
B roa. Jluig oTomaeHHs JAoMa ¢ KuJoft muomanabio 100 M? Tpebyercs
270 1 *XHAKOTO TOILIHBA B TOA, ’

PeanuayeTcs  COBMecTHBIH HIBeACKO-3aMAaHOTEPMaHCKU  MPOEKT
CTPOMTEIbCTBA JABYX JKHJIBIX JOMOB Ha 11 kBapTup Kamabli B TOpPoOAax
Unromswragr (OPT) u Xaasmcrage (Useuns), pacmonoesHuX Ha
muporte 48,8° n 56,7° c. m. CpeaHerof0Bas TeMIepaTypa HapyXHOTo BO3-
fZy%a +79 u +7,2°C, a ero pacueTHas Temneparypa —16°C.

B ofoux CAyUafxX HCIOJb3yeTcs THAMejas GeToHHAR KOHCTDYKIHA
aflaHus, 0KHAs OPHEHTALHH, OCTEKJNeHHe IOKHON CTEHBY, TeHOTENIHNZ,
3aM(ETa OT COJHEYHOrO WBJyYeHHst JEeTOM ¢ TOMOLIBIO BHICTYRAIOMWIEH
kpbimn, KosdGuUMCHTE TEIUIONOTeph DABHE AAA CTEH 0,2, a1 oxon 1,4,
nas wpbimu 0,11 u aas mona 0,12 B1/(M2-K). OcroBanue foMa — GETOH-
Has [IHTA HA SeMJe, HeCyllHe KOHCTpYKIHMH — H3 OeTOHA, oCTajlbHble —
u3 fepena. OTOMIeHHe — BOASHOE OT ra3oBOro (3nexTpuYecKoro) Komia,
BeHTHAAUNSA — MeXaHH4ecKas ¢ yTH/HM3aluedl TeIUIOThl yAanseMoro Bos-
AyXa ¢ MOMOIMIBIO TenJoBoro Hacoca. Ilromans OTanadBaeMbiX NOMEMIE-
unf 934 M2, r070BOe MOTpebIeHHE SHEpTHH 1A oTOnMeHust 33 000 kBr-1,
YAeabHOe NMOTpebeHne TemAOTH 35 kBt-4/M? B roA.

PauuonabHOe Henoab3oBanue anesroro ocseuenud, Ho-
BOe NOCTHXKeHHe B 06J1aCTH 11aCCHBHOTG HCMOJB30BAHUSA CON-
HeyHO! SHePTHH—3TO TAKHE aPXUTEKTYPHO-NVIAHHPOBOYHEIE
¥ KOHCTPYKTHBHLIE DelleHusi 31aHusi, 6Jaropaps KOTOPHIM
obecreynBaeTcsi MaKcuUMaJibHOe  HCIIONIb30BAaHHE  JIHEB-
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HOTO OCBElleHHs] H, CNENOBATENbHO, COKPANLAIOTCS 3aTPaTHI
Ha HCKYCCTBEHHO® OCBellenue, 0COGeHHO B JieTHee BpeMs.
Ha nocruxenne sToit e nenn vanpasieno ppeieHue neTHe-
ro Bpemenu. Kpome TOro, B :KapkoM KJHMaTe NepPexoh Ha
MarcuMaabHOe HCNIOJIb30BaHue AHEBHOTO CBeTa CYIEeCTBeH-
HO yMEHBIIAeT TENJOBYIO HAarPy3Ky Ha CHCTEMY KOHJHILHO-
HRPOBAaHHMSA BO3RyXa. Baarogaps nprMeHeHUI0 BOJOKOHHBIX
CBETOBONOB €CTECTBEHHOE OCBellleHHe MO:KeT GLITh ofeciie-
4EHO TaKKe JUIsl IOA3EMHBIX COOPYKeHHH. .

Perynnpopauue koluyecTsa CseTa, TPOXOASIIEro yepes
OCTEK/ICHHE, MOXKET OHTL OCYNIeCTBJIEHO NPH HCNONb30Ba-
HUM OKPAUIEHHOrO CTEKJAa WM CMeHMabHOTO CcTeKja, Ha
KOTOpOe HaKJafpiBaeTcss HeGONbIIOE 3NEKTPHUECKOe HATIPs-
X)eHne M 6/1arofaps 3ToMy peryTupyercs ero nponycKaTelb-
Hasl CNOCOGHOCTH N0 OTHOWEHHUIO K CONHEYHOMY cBeTy. I1pH-
MCHEHHE XKMIKOKDHCTANIUYECKHX IJIEHOK B COYETAHMH C
SJEKTPHYECKAM HanNpsuKeHMeM obecneuupaetT nepexoi OT
PO3PAauHOrO CTeK/IA K NOJHOCTHIO HeNpo3pauloMy.

AKXTUBHbIE FeNHOCHCTEMB OTONMeHus 3namuil. B cocTan
8KTHBHOW CHCTeMb COJIHEYHOrO OTOIMIEHHS BXOAAT KOJIJIEK-
TOD COJHEYHOH SHEPTHH, aKKYMYJAATOD TeNAOTH, AONOMHH-
TeNbHbIH (pe3epBHLI) HCTOYHHK SHEPrHH, TenJaoo0MeHHHKH
Ajs neperayn tensoTel us KCD B akkymynstop # u3 no-
CENHEr0 K NMOTPEOHTEIAN, RACOCH WJH BEHTHIATOPH, TPY-
GoNpoBOAB ¢ APMATYPOH H KOMILIEKC YCTPOHCTB AJsi aBTO-
MaTHYECKOro ynpapJ/erts paboTol CHCTEMH.

B saBucumocTH OT BuIa TemsIOHOCHTEJsI B KORType KC2
pPasiuyarT XHUAKOCTHLE M BO3AYIIHHE TeJHOCHCTEMH Tell-
aocHaGxenus. Tennonocuresem 5 KCI moxeT 6HTb muj-
KocTh (Bona, 40—50 %-uHil BoxHbI pacTBOp STHJEH- WM
NPONHJIEHIIUKO/IS], OPraHUUeCKHe TeNNOHOCUTENH | AP.) HITH
rasz (Bosayx). Mcrnonbaopanue Bo3ayXa TNO3BOJSIET HCKAIO-
YT NPOGJIeMBl 3aMeP3aHMsT H KOPPO3UH, HECKOABKO CHU-
8UTb BeC YCTaHOBKH, HO TeNJIOTeXHHUECKH BO3AYIIHBIE
CHCTEMB] MeHee 3 QEKTHBHEL, yeM KMIKOCTHHe. B 60JblinH-
CTBE SKCNNYATHPYEMBIX IeJIMOCHCTEM TEIUIOHOCUTENEM Cly-
XKHT BoAa Hau aHtu¢ppus. [Ipu stom KII KC3 srnue, o
CYIECTBYeT ONACHOCTh 3aMeP3aHusi M KOPPO3HH, NPOTEYeK
TeNJIOHOCHTe/I, ero neperpesa. TemnyioTa B 3XaHHH pacnpe-
BReNReTCs ¢ NOMOILBIO BEHTUAATOPA H BO3AYXOBOXOB B BO3-
AYWHHX CHCTEMaX HAHM DOCPEACTBOM H3NyualoluX NaHesxed,
PalvaTOPOB ¥ KOHBEKTOPOB, PACCUMTAHHHX HA HU3KOTEM-
NEPATYDHHIA  TEIJOHOCHTENb (B XHAKOCTHHX CHCTeMax).
Ecnu Tennosas marpyska otonneus paBHa 45—60 Bt/m2,
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TO TIPH UCTIONB3OBAHHH HATIOJBHOMA CHCTEMEL OTOHJéeHHﬂ (IécT):
BePXHOCTh TEIIOH30JHPOBAHHOTO CHH3Y TnoJa oborpesaer
cs TeNUIoH BOXOH, UMPKYNUPYIOULeH NO NPOTOKEHHLIM B HEM
Tpy6am) AOCTATOYHO HMETh TeMNepaTypy Bomg 30 Clj}yo;g;t
nepatypy NOBEDXHOCTH 710J1a 22—2% C, urobn B v
HuM Temmepatypa Bosayxa Obia 18°C. Ilpu sToM KOS 1

HMeHT TEeMIOOTAAud OT NoJMa K BO3AYXy cocTapaser [U—
12 B1/(M2-°C). [Tos ofbuHO BHIMOMHAETCS U3 GeTOHA, BHYTG-
pH KOTOPOTO IPOK/JAABIBAETCS DAL DONMITHIEHOBBIX TDY

@520 MM A8 TENIOHOCHTENs, CHU3Y pasMellaercs CJOU Tel-
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Puc. 35. Tlpuunmnuanouble CXeMbl BOLSHOM (a) u Bolszlymnoﬁ (6) ak-
THBHBIX CHCTEM COJIHEYHOrO OTOMJIGHHS:

‘ D3 — eJb-

1 — KOANEKTOP COJHEYHOH SHEPrHM; 2(—- axﬁir;llyg:;op ;ngl;imiymﬁxoun;":::nau;

MK 3Hepruu; 4 — Hacoc (BEHT H anai;
?fngﬁxy Harperoro TenJOHOCHTENs; 7 — BOSBPAT OKJANKACHHOIO TEMIOHOC

JIOM3OJSTIUH, KOTOPHIA THAPOH30NHPYeTCs OT /0 KaMeHHOH
3acHNKH. B apyrom BapuaHTe HCINOAB3YIOTCH Menuu%e5 y-
6 ¢ aMioOMUHUEBBIM pe6poM (aHCTOM) TOMMHHON U,0 MM,
pPACTIONOKEHHBIM HaJl CJIOeM KEeCTKOro MeHOMONuypeTana.
Ceepxy Ha aJIOMHHUEBRI JUCT YKJIaABBACTCA TOHKUH CJIOU
Bofiyi0Ka, a Ha Hero mnajac. }Tou OTAMAHMBAEMBIM  MOJOM
MOKET pPa3MelaTbCsl TajeuHblfi aKKyMyJaaTOp, Uepes Ko-
TOPBI ¢ MOMOLLBIO BEHTHAATOPA MPONAYBACTCS BOSAYX.
[IpuHpunua’bHble CXeMBl KHAKOCTHOH ¥ BO3AYIIHON CH-
cTem coqHeyHoro oromienus (puc. 35, a u 6) conepikar
COTHEUHBIL KOMJIEKTOp, aKKyMyJasTop TemJaoThl, HAaCoCH
(BEHTUIATOPH), AOMOJHHUTIENbHBIH HCTOUHHK 30Hepr14614, pg-
TYJIUPYIOILYIO apMaTypy, nojalomul 1 06paTme/ TpyGonp 1
BOZB (BO31yXOBOAH). Ha puc. 36 moxasan Kuion ,zgm
C KHAKOCTHHM COMHEUHBIM KOJJIeKTOPOM Ha Kphime. Oc-
TaJbHOe OOOpYyHOBaHHE IeJHOCHCTEMBl OTOMJIEHHs] # rops-
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yero BOJOCHaGikeHMs AOMa pasMellleHO B noAsase. Tawm
YCTaHOBJIEHEI OCHOBHOH aKKyMyJISTOD TENJIOTL, TeNJI006MeH-
HUK 3 AJisl MoJorpeBa BOAL, 6aK A aKKYMYJHPOBAHHUS ro-
psAuell Bolbl, TenJOOOMEHHHK § s Harpesa Bo3jyXa Ajs
OTONJIEHNs AOMa, PACIIKPHTENLHLHI 6ak H Tena1006MeHHUK

. 8 nas mepenaud TENJOTH OT aHTH(DU3a K Boje. CHapyKH
AOMa HAaXOAMTCS TeMJMOOOMEHHHK 6, NpeJHAa3HAYeHHLIH IS
c6poca U36LITOYHOrO KOJIMYECTBA YJIOBJEHHON CONHEUHON
TEeNJIOTH B JeTHHH nepuox. Hrak, B noMe npeaycMoTpeno
BO3AYLIHOE OTONJIEHHE.

Puc. 36. JloM ¢ aKTHBHOI reJHOCHCTEMOM TeMIOCHAGKEHHUS !

1 — conseqnnll KOJJIEKTOD: 2 — aKKYMVJSTOD TEMJIOTH: 3§ -— TeMJIOOGMEHHHK AAA

NMOACFPEBA BOABI;, 4 — OaX-aKKYMYJASTOD TOpsue# BOLHI; 5 - TEeNAOOGMEHHHK ANN

HarpeBa BO3AyXa; 6 — TenAOOGMeHHHK s c6poca H3GEITOUHON TEMIOTHI; 7 — Pace
IBMPHTEAbHE 6aK; 8 — TeMICcOGMEH UK AJS HArpeBa BONB ! .

OcHoBnoe u BcnoMoratesnbHoe OGODYNOBAaHHE TeJHOCH-
CTeMBI, BK/IIOUasl AKKYMYJSTOP TeMJOTH, TeNJ00OMeHHUKH
HAcOoCHl, TEMJIOBOH HACOC, NONOJIHHTEMbHbIE nonorpeBaTem;
IJ1s ropsuell BOALI ¥ OTONJIGHUS, T. €. BCE, KPOME COJNHEYHOro
KOJIIEKTOPa, YCTaHABJIHBAa€MOrO Ha KpHille, MOXKET pa3me-
MaThCs B MOJABAJe 10Ma UM NPHCTPOHKE,

CpaBHeHHe aKTHBHHX M MAaCCHBHBIX T'€JHOCHCTEM JAaer
BO3MOXHOCTb BLIIBHTb HMX TNpPEHUMYIIECTBA ¥ HEJNOCTATKU.
IIperMymiecTsa AKTUBHBEIX TeJNHOCHCTEM CBS3aHBI C J€TKO-
CTHIO H THOKOCTBIO HHTETPHPOBAHHUS CHCTEMH CO 3JaHHEM,
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BO3MOIKHOCTBIO aBTOMATHUYECKOro ylpaBJeHHsi paBoTOH CH-
cTeMBl H CHHUIKEHHeM TenJOBHX notepb. OLHAKO NPH MpHME-
HeHHH aKTHBHBIX TeMMOCHCTEM YacTo BOSHHKAIOT NMPoGieMH,
o6ycyoBJ/ieHHbIe HeNOCTaTOYHOH Hal€XKHOCTBIO o0opyanoBa-
Hasi, B TOM YHCJe CHCTeMbL aBTOMaTHYeCKoro ynpaBJ/eHusd,
HENMPaBUJILHLIMH €ro yCTaHOBKOH H MOHTAXKOM, NJIOXHM T€X=
HHYECKHM O6C/yKUBAHHEM, ONACHOCTbIO 3aMeP3aHHs H KOp-
PO3HH, OCOGEHHO B CHCTEMAX C JKHIKOCTHBIM KOJIIEKTOPOM:
CONHEYHOH sHeprru. CyllecTBeHHHM HeAOCTaTKOM 3THX CRH-
CTEM SIBJSETCS MX BLICOKAs CTOMMOCTb, B oTinune OT HHX
naccHBHBIE CHCTEME MPOCTHI, HaJeXHb B paboTe H HEAOpO-
I, HO OHM TaKyKe MMelOT HejpocraTkd. IIpexje Bcero BO3-
HUKAIOT TPYAHOCTH € MOAJepKaHHeM TeMnepaTypHoro pe-
wHMa, HeoGX0aUMOro 11 ofecneueHHs TenJoBoro KoMgop-
Ta B OTanJuBaeMbX noMmemeHusx. Tak, B cucTemax ¢ nps-
MLIM y/aBJHBaHMEM COJHEUHOH >Hepruy Hus-sa HELOCTa-
TOYHOIN MacCH TeMIOaKKYMYJHDYIOLIHX JME€MEHTOB M KX He-
NPaBUJILHOTO Pa3MEleHHs] BO3HHKAIOT CHJDbHLIE Kosebanus
TeMnepaTypsl B noMemedusx, [Ipu Hcnonb30BaHHH CTEHM
TpomGa Moryt uMerh Mecto Gosbline YTEUKH TEMJOThl Ha-
PYIKY, €CJIH B HOUHOE BPEMS HE 3aKPHBATh OCTEK/IEHHLIE 110~
BePXHOCTH TenJopoll usoigluedl. B To ke BpeMs 3AaHHA
¢ TeNHOTENHUILeH T€TOM MOI'YT HCRBITHIBATL neperpes. B rud-
PHAHBIX CHCTEMaX MOXKHO COEJUHHTb JOCTOMHCTBA AKTHB-
HLiX ¥ MACCHBHHX J€MEHTOB M YCTPAHHTb MHOrHE€ HEeNoC-
TaTKH, MOBLICHB TeéM CaMbiM 3(QQEKTHBHOCTL CHCTEM NpH
yMepeHHBLIX KanuTaJOBMOKEHHAX.

10, APXUTEKTYPHO-KOHCTPYKTUBHBIE OCOBEHHOCTU CONHEYHBIX
AOMOB

Bo BceM MHpe MMEITCST NaMATHUKM ApEBHeH apXHTeKTy-
Pbl, CBUIETEIBCTBYIONHE O TOM, YTO CTPORTEH BCErAa CTpe-
MHJIHCh NpHUJABaTh 31aHUAM Takylo GopMy, pasMemiath AX
W OPHEHTHPOBATH OTHENbHLIE 3/1€MEHTH (BHyTpeHHHE TpO-
CTpaHCTBa, ABEPH, OKHAa H T. J.) TakuM 0Gpasom, 4ToO bl
MakcHMaJbHO MCNOJAb30BaJUCh NpEUMYIUecTBa KJHMara
u nanpuadra, a NPH ONpeleNeHHH TenJoBoro koMgopra
yYHTHIBaJlach poJib JepeBbeB, PACTHTEJBLHOCTH M BOAOEMA,
pacmoyo:KeHHOro BOJAH3Y 3JaHHs. B KOHCTDYKHHAX 31aHui
4acTO MCMOJB3YIOTCS MACCHBHbIE CTEHbI M peaiu3yercs
CTpeMJenHe YMEHbIIHTb OTHOLIEHHE MOBEPXHOCTH 3MAaHHA K
ero oGbeMy Anisi CHIDKeHMs1 KoneGaHuil TemIlepaTypel BO3-
AyXa B HOMeEIEeHHsAX. - o :
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ITpumeHeHHe B COBpEMEHHBIX COJNHEYHEIX JAOMax CHCTEM
AJs1 HCNIOJTb30OBAHMA COJHEUHOH dHEPIUH onpesgesieT ocoGeH-
HOCTH  UX aPXUTEKTYDHl, CKa3bIBAaeTCsl HA OpPHEHTAal UM 371a-
HHS, TIOJIOKEHHH €ro 3JMeMEHTOB OTHOCHTEJNbHO I0XKHOTO Has
npaBJeHUs U MJIOCKOCTH T'OPU3OHTA, ONpesnesiser Bri6op Ma-
TEPHAJIOB U KOHCTPYKHME orpakieHHH u r. m, PaccMoTpuMm
0COGEHHOCTH apXUTEKTYPHO-NJaHUPOBOYHEIX H KOHCTPYKTHUB-
HBHIX pELIeHHH JOMOB C I'eMHOCHCTEMAMH TeMIOCHA0KeHuN
U NMPOAHAJH3UDYeM peLIeHHs] pPsAJa COJIHEYHHX JOMOB, OUABIT
CO31aHHA KOTOPHX MOXKET OKa3aThCs MOJE3HHM NDU CTPOH-
TEJIbCTBE MHIMBHAYAJBHLIX MKHJIBIX JOMOB C I'€JTHOCHCTE-
MaMH.

Bo mHorux crpaHax Mupa Bce 6ojiee Bo3pacTaer HHTe-
pec X co/HeyHOH unn GHOKJIHUMaTHUYeCKol apxurekrype. IlpH
3TOM BO3HMKAalOT HOBble pellleHHs, KOTOpPhie HepeRKo pacxo-
JAATCS ¢ TPAJMUMOHHEIMY NPENCTaBJIEHHSAMH KJaccuieckoH
apXHTEKTYPHL.

[Tomumo Bcex TpeGoBaHuil, mNpeabABIAEMBIX K COBpe-
MEHHOMY MKHJIHIIHOMY CTPOHTEJBLCTBY, COJNHEYHAs apXUTEK:
Typa J0/KHa ofecneudBaTh yJaaBJUBaHHE MaKCHMaJbHOTO
KOJIMUECTBA COJIHEUHON SHEePrHH B 3UMHUN MEPHOL C HEJbI0
CHUXeHUA norpel/eHus Tonausa. B cOMHeUHHX nOMax HC-
NOJB3YIOTCA MACCHBHHE W aKTHBHEIE reJiMOcHcTeMH. B mac-
CHBHBIX CHCTeMax COJIHeuHas SHEpPrusi yJaBJHBAaeTCs H
AKKyMYJUpYeTCst B OrPaKAAalOUIUX KOHCTPYKHHAX CaMOTO
3JlaHHUA: B NONY, CTEHAX, NOTOJKEe. ADXHTEKTYPHO-MJIaHUPOBOY-
HBl€ DelleHHs COJIHeYHHIX JOMOB ONpene/fAioTca OCOOeHHO-
CTAMH KJIHMaTHUECKHX YCIOBHH M MUMEIOT chemupHKY B XO-
JIOJHOM H XKapKOM CYXOM MJIH BJIAXKHOM KJHMaTe,

Ilepsasi maccuBHas resmocucreMa OHJia 3anaTeHTOBaHa
B CLIA B 1881 r. D70 GBI NaTeHT HA OCTEKIEHHYIO I03KHYIO
CTeHy TeMHoro nsera. B 1972 r. ona Gniia BHOBb 3aNaTeHTO-
BaHa BO DpaHpuM M nO HMEHaM H306perarteiss M apXH-
TEeKTOpa  NOJyYyd/a1a  Ha3BaHMe CTeH TpombGa — Mu-
L1esst.

B CCCP nocrpoen psjg conHeUHbIX JOMOB B I0IKHBIX paii-
onax. [To paspaGorke nucruryros UBTAH u Apmrunpocesnp-
x03 B . Meprasan (Apmenusi) B 1981 r. nocrpoen skcnepu-
MEHTaJbHBA JKUIOA OJHOKBApTHDHBIH HOM C akKTHBHOH
COJTHEUHOH YCTaHOBKOH TenocHa0 K eHus, BKIIOUAIOmEH I10c-
kuft KCO naomanbio 32,4 M?%, aKKyMyAaTop TENJOTH H CH-
cremy KHII. Tenuoycranoska nokpelsaer 10 55 % romosoro
TemaonorpebyaeHuss aoMa H ofecrneurBaer rojgoBYI 3KOHO-
MHUIO TOTJAXBA A0 3 T YCJOBHOrO TomjauBa. CMeTHast CTOH-
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MocTb resqmnoycranoku (5,5 Twic. py6.) cocramaser 15,5 %
CTOMMOCTH JIOMa.

CoJHeYHHH JABYXKBapTHPHHAl JOM 3KCIJyaTHpyeTcs
B 1. Mabnuesck Tamkentcko#l o6a. Kaxpas KsapTupa XH-
106l oM aabio 63 M2 cHa6keHa He3aBHCHMOMN CHCTEMOH COJl-
HEWYHOTO TenJocHaGkeHHd, KoTopass BKawouaer KC3 nno-
manbio 56 M?, ycranoBjieHHHH 1og yriioM 70° nepej I0XHHIM
dacapoM 31aHufl, aKKyMyJasTOp TeNJOTH eMKocTbio 4 M®
(sanac Tennotm Ha 2—3 nHA) Ha 6ase BojoHarpeBaTens
CTH-3071, oTaenpHuit 6ax ropsiuell Boan eMrocTbio 0,4 mé
na Gase sogonarpesartens CTJ(-3070, wuacoc LIBILI-6,3-3,5
un BojoHarpeBarenb-nyGiep KUM-1m Ha npupopHOM rase.
Oronutenbanie npubops — KouBekTopu «KoMpopr-20s. He-
TOKCHUHBIA HeJOpPOroH M He BLI3biBAIOILHI KOPPO3HH He3a-
mepsatomuil renaonocurens HOJK-2 ucnonbsyerca B KOHTY-
pe KC3, akKymy/nsaTOpe TelJIOTH M OTODHTEJLHHX npu6o-
pax.

Lupgynsnusi TenjgoHocurens B KoHType KC3 — npuny-
LUTENbHAS, a B CUCTEMe I'Opsiyero BOJOCHA0XeHUus H B KOH-
Type AKKyMyJsTOpa — OTONUTEJbHHX MNpHOOpOB — ecTecT-
BeHHasi, 3a OTONMTEJBHHH ce30H ofecmeuuBaeTcs OKOJO
30 % Harpy3xku TemyocHaGxkeHHs, a 3a 7 Mec TenJoro nepu-
ona— 100 % wHarpysku ropsiuero BOAOCHAOXEHHS.

TennoycranoBka naHcuoHaTta B I, [eneHixuKke 3KOHO-
MUT 355 T YCJAOBHOIO TONJHBA B I'Of, YTO 9KBUBAJIEHTHO KO-
HoMuu 20 900 py6. B ron. PaspaGorann u cTposarcs akcne-
pPHMeEHTAaJbHEE YEThiPeX-NMATUKOMHATHHE JXU/AHE J[OMa B
Apwmenuu u Jlarecrane ¢ miomajsio sactpoitku 125 M2, oran-
auBaeMofl niomanbio a0 95M? u  obvemom 264 M3 llpn
niomany COJHEYHOro KoayekTopa 32 u 58 m? pacuer-
Hasd [0Js COJHEUHOH 3HEePru¥ B NOKPHTHHM HArpy3Kd Tell-
JnocHaGxenus pasHa coorpercrsenno 0,41 u 0,71, CmerHasn
CTOHMOCTE iIOMa paBHa 32 teic. py6. Oxupaercs, 4To B TOA
6yleT SKOHOMHTLCS COOTBeTCTBeHHO 1,3 M 3,2 T yc/a0BHOrO
TOIJIHBA.

SxcnepuMeHTasbHu®  goM  ¢upMer «Dununcy (OPT,
r. Aaxen, 50,5° c. m.) xujol niomanbio 116 M2 n o6neMom
290 M*® (puc. 37, a) obopynosaH 3¢ PeKTUBHON cUCTEMON 115
HCNOJIb30BAHUSA CONHEYHON SHEPIUH, TEIVIOTH TPYHTA ¥ YTH-
JU3an Uy TENJOTH CTOUHBIX BOJI U yHAJ9€MOr0 BEeHTHALHOH-
HOro Bo3jyxa, IlocTaBjieHHast NpM NPOEKTHPOBAHHUH [eNb
CHUJKEHUS TeNJONnoTephb 3JaHus Obla JOCTHCHYTa NyTeM
NpUMEHEHHUS yJAydlleHHOH TeMJIOU3OJSIHH CTeH, ABOHHOTO
OCTEKJIEHHs] OKOH C OTPaXXaTeJNbHBIM 1M HHPPaKpacHoro
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Puc. 37. Buewnnii Bua (@) noma dupMmul «DuIuic» # ero relHOTeXui=
Yeckoe H TelIOYTHJAH3ALHOHHOE 000pyRoBaHHe (0):

§ — CONBEUHbI KOMMEKTOP; 2 — aKKyMyJaATOp TEIMOTH; § — 6ak AAS c6opa crods

HBIX BOA: 4 — Gak ropsAuedl BORB!; §-— TemI0BO# HacoOC; 6 — AyW; 7 — OTOUHTEAb<

Bbe npHGOPL; 8 — mHHA-DBM; 9 — BeHTHJAATOD: [0 ~— 3JjeKTPOCeTb; I/ — BCHIOMO«

ratennHas ctenga; II—T6 — tennoobmennukH; H u K — pcnapurelbh H KOHLEHCA<

TOP TennoBoro nacoca; XB u 'B — Xon0AH2A ¥ ropsasas Boga; HB -— ucnonnzos

BaHHAA BOZA: B ¥ ¥B — cpexult n yranseMunifl BOSAyX; BO — Bo3AyWHOE OTOMJIE+
uue; HI—H3 — udacocsl
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H3JYUEHHS TOKPHITHEM, YMeHBIUeHHS HEPeryaupyemof HH-
(UABTPALUM BO3JyXa H OPraHH3alMM NPHHYIHTENBHOH BeH-
Tunauud. Boaaronaps u3onauuE CTEH C10eM MHHepaJbHOH
BaThl TOJINHHON 250 MM 1O CpaBHEHMIO CO CTAaHAAPTHLIM
JOMOM KO3 (HHHEHT Tellionepesauy uepes CTeHhl CHH3HICH
¢ 1,23 10 0,14 Br/(M2-K), a aas oxoH naomazabio 23,5 M2—
¢ 58 no 1,5 Br/(m2.K). Ilpn stom roxoBas noTpe6HOCTh
B TenJoTe 1Jif OTOIJIEHHS yMEeHblIuJach B 6 pa3 u cocTaB-
asiet 8,3 MBr.4 sMecTo 49,6 MBt-u.

Howm ucnonbayeres 175 npoBefeHUs HCCAenoBaHuli # 060- -

pPYAOBaH TeJHOCHCTEMOH, TenJOBLHM HACOCOM H TenJOyTHJH-
32LMOHHBIMH  ycTpoHcetBamMu (puc. 37,6). TennocucreMa
BKJIOYAET KOJJIGKTOD COJIHEUHOH 3HepPrHu maollaanio 20 m?2,
Ce30HHbIlI BOASHOH akKyMYJSTOp Tem1oTH eMkocthio 40 m?

. 19 OToIienus ¥ 6axk oO6beMoM 4 M® [4is MOHOTpeBa BOMBL

Bona, Harpeszemasi B KoJuektope o 95°C, mocpeacTsoM
renjoobMennuka T/ nepenaer TemioTy BOAE B aKKYMYJATO-
pe. Tenjosoll Hacoc HCROAb3YET TEMJIOTY CTOYHHX BOJ, CO-
6upaeMbx B Gake 3 eMKOCTbIO I M3, B kKOTOpOoM pa3MellleH

nenapurenb 4 TenjoBoro Hacoca, a ero Koupencatop K pac- -

nojoxeH B 6ake 4 BMecTe C 3JeKTpOHArpeBareneM. Temnjo-
BOft HAcOC TakiKe OTGHpAET TENJOTY OT I'PYHTA C NOMOUILIO
Tenoo6MenHuka T5, pacnoJIOXKeHHOTO 0N IOMOM B 3eMJe.
Tennopolt nacoc umeer asa Hcnapurens (M u T5), u ero
K03 pHUIHeHT npeobpa3oBanus paBeH 3,5—4 B AHaNa30He
tremnepaTtyp 15—50°C npu MOMIHOCTH NPHBOAA KOMIIPECCO-
pa 1,2 xB1. C nomouisto Hacoca H3 u TpyGonpoBoaoB aKKY-
MVJISTOD TenJIOTH COefuHseTcs ¢ 6akoM 4, a 4epe3 Hero —
C TENAOBHM HacocoM 5 1 Gakom 3. B noMe nmpenycmorpena
BCIOMOraTeJbHAas CTEHKa, coObLlaIomasncs ¢ TPYHTOM U HC-
nosab3yeMasi njs nojorpesa (3umofl) U oxnaxpenus (ne-
TOM) BO3lyXxa (B), moctymalollero B 3iaHue.

CucreMa mOkeT pabOTaTh B Pa3jHuUHHX PeKUMAaX, H YH-
paBJieHHe €10 OCYIIeCTBJASTCA C NOMOINbICc MuHH-ZBM,

Has otonnenus 3JaHMsi TeNjoTa NOZAETCS K pajuaro-
PaM u3 Ce30HHOrO aKKyMYJsiTOpa NMOCPeACTBOM TelsoofMeH-
Huka T2. ARKyMyJsiTOp 3apsiKaercss 10 TeMnepatypul 95°C
OT COJIHEUHOTO KOJIJIEKTOPa MOCPENCTBOM Temloo0MeHHHKa
T! nan OT Tenjioporo Hacoca. BeHTHismus 31aHHS OCYIIe-

CTBJseTcss BO3AyXoM (B), monorpeThiM B YTHJIH3aIHOHHOM

TenfooOMeHHHKe T6, yraneHue posayxa (¥B) npoussoput-
cst BentuAATOpoM. J/ig ropsiuero BonocHabkeHus Bona, no-

Aapaemasi B Ayll, BHauaJJ€ NOAOrpeBaeTcs B TeNnJ006MEeHHH-

Ke T3, pa3MeileHHoM B 6ake § yTUIH3ALMH TeNAOTH CTOU-
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HHIX BOX, & 3aTeM Jorpesaercs 10 55°C B TemnoobMeHHUKE
T4 B 6ake 4 3a cueT TENJOTH, NOABOAUMOH OT KOJJEKTOpa
COJIHEYHOH SHEPTHH MJM OT TEIJIOBOro Hacoca. AKRKyMyJs-
Top, Gaku, nBa Hacoca (H2 u H3) u tennosoit Hacoc pas-
MelllenH B noasaje, DBM u oauun Hacoc (HI) — B MaHcap-
ne. OxnakneHnasl Hclojb3oBaHHas Boia (HMB) orsoaurcs
B KaHAJH3AMUIO.

Kosnexrop (puc. 38) BmnosHeH u3 18 MOAysed ¥ pas-
MEIIeH Ha I0xKHOM ckare xpmid. Monyas KCO npexcras-
JisieT cofofl BaKyyMHPOBAHHBLIA CTEK/ISHHBIH 0aJsjioH, BEpX-
HAS 9ACTh BHYTPEHHEH NOBEPXHOCTH KOTOPOTro HMeeT NOKpHI-

Puc. 38. BakyyMupOBaHHHH CTeK-
AsHEBIE TpyGuatmit KoanexTop (B
paspese):

1 — cregagunan tpyfa; 2 — TeHJI00TPa~
JKaTelbHoe MOKPHITHE; J — 3€pKabHEIA
cnoll; 4 — APUEMHHK  COHMEYHOro H3NAY-
wenug; 5 — Tpy6a pSA Harpesa TenlsioHO-
cHTens

THE, OTparkaioulee TemJOBOe H3JyuyeHHe, a HHXKHAS 9acTb
NOKpHTAa NocepefpeHHBM CJI0eM, OTParKalolUM COJTHEUHLIE
JIy4H Ha [PHEMHUK, KOTOPEIH H3TOTOBJEH M3 IIOKPHITOH ep-
HOH cTeKAsHHOH sMaapio U-o6pasHoft TpyObl jJsl Harpesa-
emoro remmonocutens (Bonb). Onthueckuit KIII Kosanex-
Topa paseH 0,76, a xoa¢d¢uunent rennonoreps 1,5 Br/
{{m2-°C).

JloM ¢ Hy/neBo#l MOTPeGHOCTHIO B TONJIMBHON SHEPraH, NO-
crpoennbii B 1975 r. B r. Konenrarene (55°43 c. m, [a-
Hus1), uMeer nuomanp 120 M2 1 o6bem 300 m3. OH COCTOHT
U3 IBYX GJOKOB € IJOCKOH KpHIlEeH, COeIHHEHHHIX KuJof
KOMHATO! O cTeKJAAHHON Kphillell, Ha KOTOpo# pasmeniaercs
KC?3 nuomapbio 42 M2, CreHbi, NOJ H NOTOJOK J0Ma HMeE-
10T TENJIOBYIO M3OJISLMIO M3 MHHEpajbHOH BATH TOJUIMHOH
0,3—0,4 M, nprueM ona ¢ o6euX cTopoH obwmHuTa ¢(anepoi
¢ BOJOOTTaJKHBAIOIUM ToKpbiTHeM. OxHAa CHAGXEHBI Tel-
JousonupyomuMu craBiaMu. CBexuil Bo3ayx B 34aHue Io-
naercsi BenTuaanHORHOH cucreMoi. Temsmora 3 KC3 nepe-
naeTcs B Nojp3eMHbl 6ak-akKyMyastop ob6bemoM 30 m®
C TOMmHHON c10s MuHepaabHOl BaTth 0,6 M. JleTom ocye-
CTBJISIETCSH BEHTHJSALHS uepe3 OCTEKJCHHBIH NPOEM B KpHIIE,
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Kos¢dpuuuenr tennonoreppr cren pasedn 0,14 Br/(m2.°C),
rofAoBasi  TenJoBas Harpyska  OTOIVIEHHMS COCTaBjseT
2300 xBt-u4, a ropsivero BogocHaOxeHusa 3060 kBt-u. Iogo-
Basi TeNJIONPOH3BOAHTENBbHOCTh COJHEUHOrO KOJJIEKTOpA
pasna 9017 kBr-u, 25 % 3TOro KoJHYeCcTBa TEMJIOTH HCIOJb-
ayercs Aas oronsenus, 34 % — ansa ropsyero BogocHaGxKe-
aus, a 41 % cocraBasIOT TeMJIONOTEPH aKKyMyJsiTopa.

Tlpn cTpoHTENBLCTBE KHMJBIX JIOMOB, B KOTOPHIX Hpeano-
Jaraercsl HCNMoJL30BaHHE COJHEYHOfi JHEPIMH IJIsl OTOmJje-
HHs, HeOoOXONUMO YUHTHIBAThL CJAEIYIONIHE NOJOMKEHHUS:

COJIHeYHLIH J0M 0JKE€H OHITb CIIPOEKTHPOBAH TAKHM 006-
pasoM, uTo0bl OGecneyuBasoch MAKCHMaabHO BO3MOMKHOE
yJAaB/HBaHue COJHEYHOH 3HEPrHH B XOJIOJHOE BpeMs rojaa
Y MMHHMaJbHOE €€ MOCTYIJIEHHE BHYTPb JOMa JIETOM;

IOM [OJXKeH UMeTh HefoJblliHe TelJIOBhie NMOTEPH, YTO
obecneyupaeTcs NPHMEHEHHEM YJAYJIICHHOH TeNJoBOH H30-
JASUUH B CTEHaX, N0JY, IOTOJKE, 8 TaKiKe YMEHbIIEHHEM He-
KOHTDPO/IHPYEMOTO NOCTYIJIEHHUS] XOJOAHOrO HApy:KHOTO BO3-
AyXa ¥ Opranusanueil NPHHYJHTEJNBHON peryauapyeMoli BeH-
THAAUME [J5 NOALep!KaHUA TPeGyeMOro TenJoBJaskHOCTHO-
ro pexxuMa nomeiennil;

10 BOSMOXKHOCTH COJMIHEYHBIH 10M HE JOJXKeH UMeTh OKOH
B CEBEDHOW CTEeHE, a eCJM 3TOro u3beikarn, He yjpaercs, TO
HX NJOWAAb JOJKHA OHThL HeGOMbLIOH;

B HHIAHBHLYaJbHOM J[0OMe CeBepHas CTeHa MOMKEeT GHThb
NOJIHOCTHIO HJIH YAaCTHYHO 3achilana 3eMJiell ([OCTOSHHO HJIH
TOJILKO 3UMOH), TO K€ OTHOCHTCS (B MeHblueH Mepe) K BOC-
TOYHBIM H 3aMajiHbIM CTEHAM;

nOTEPH TEMJIOTH Y€Pe3 OKHA B HOYHOE BPEMS MOFYT OHTh
CYIECTBEHHO CHHIKeHH OJarojgaps TPHMEHEHMIO CTaBHedl
HJIH B KDaHHEeM cliyyae MJOTHHX WITOP;

NOTepH TEMJIOTHl BCJAEACTBHE NMPOHUKHOBEHHsS XOJOJHOrO
BO31yXa HOJKHBEI GbITh CBEIGHBI K MUHHUMYMY IyTe€M YMJIOT-
HeHHs BCex Ilesied u ycTpoiicTBa TamOypa y BXxogHo# ABepH;

COJIHEYHBIH JOM JAOJIKEH UMETh KOMNAaKTHYIO ABYX-TpeX-
STAXKHYIO KOHCTPYKUHIO, YTOOK NPHOAM3HTHCH K ONTHMAJb-
HOMY COOTHOWIEHHIO ero 06beMa ¥ HaPYXKHOH MOBEPXHOCTH.

PaceMoTpuM mpuMeprt KOHCTPYKTHBHOTO BBLIOJHEHHS! PSIAA COJIHEY-
HBIX JOMOB, IOCTPOGHHBIX B DA3JHYHBIX CTPAHAX, ONMBIT KOTOPHX MOXKHO
nmozauMctBoBaTh. HOKHas BePTHKAJIbHASE CTEHA MABYXITAXKHOIO KUJIOTO
Rova B r. Jloysep (wmrar Maccauycere, CHIA, 42° c. m) maomansio
135 M? cayKuT COMHEYHBIM KOJJIEKTODOM JUIf HarpeBa BO3ayxa (pHC.
39). AKKyMynupoBauHe TeIVIOTH OCYUIECTBJISIETCS ¢ HOMOUIBIO Tyay6e-
poBo#t conmu (Kpucranzormaparta cynabdpara HATPES), KOTopas MIaBHTCA
NpK HOABOZE TemIOTH M 3aTBepHeBaeT npH ee O0TBoAe (mpu 32 °C). Ko-
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JMYECTBO AKKYMYJHPYeMOfl TemIOTH AOCTATOYHO AJis [OKDEITHA TemIo-
noTpeGienns goma B Tedenue 10 mueit. .

pﬂom B r. JlemBep B ropax mrara Konopago (40° c. m, CHIA) xm
J08 momazbio 186 M? cHabkeH BO3AYWHBIM COJHEHHBIM Komemeopom
mroulagpio 56 M?. yCTAHOBJEHHHIM HA Kpbile (puc. 40, a). Kosmnexrop

COCTONT M3 HAMOJOBUHY 3ayePHEHHBIX CTEKMAHHAIX MJACTHH, yCTaHOBJ/iCH-
i
a)

.0

Puc. 39. Jlom (@) u cxeMa reNHOCHCTEMH! OTOMJICHH S 6):
. = XoaneKTOp; 2 — NBPKyAsnHs BO3AYXa; 3 — AKKYMYAATOP TENROTH

© HaJd APYrOM B HAKJIOHHOM MOJIOXKEHHH B TEMJIOH30JIHPOBAHHOM
Eg[;n;lyggc nélogppa}:moﬁ xpuimkoft (puc, 40,6). Bosayx Harpesaercs np'u
JIBHKCHHH MeXKALY CTEKAAHHHIMI TVIAaCTHHAMH H BEHTHIATOPOM nopaercy
B aKKyMyJsTOp TEIIOTH, MPEACTaBAAONMI co6oH ABa BEPTHKalebﬂbI);
pranHzpa auaMerpoM 0,9 u BHICOTOH 5,5 M, sanoiHeHHHX 6 T Kycxg"
rpansta (puc. 40,8), Hoas con%egﬂoﬁ SHePrHH B MOKPHITHH TeNOBOH

arpysku muenus cocrasager 0,3.

" p%[p(yrgy“ro B:pKaHT KOHCTPYKIMH JKHJIOTO ~JoMa C npKCTpOeHHblM-
K 10XKHOMY hacaiy SHMHHM cajioM (opaHiepeeil) M COAHEUHBIM KOJIEK
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a)

K zZ 77, a

Puc. 40. Buemunit pua foMa (a), coqHeunuii KojiekTop (6) u cxeMa
TeJHOCHCTEMH (8):
6: 1—kgopuyc; 2 — Temmousolsuis; 3 — cTeKAsHHble J1aCTHHB; 4 — CTEKJO0;

6! 1~ KOJJIEKTOD; 2 -~ aKKYMYJATOD TEIJIOTH; 3 -— BEHTHRAATOP; 4 — BO3AYXOBOA,
5 — pacnpeesieHHe TEemJIoro Bo3Ayxa

TOPOM Ha KpHIIE moxasad Ha pHc 41, a. 'mbpuanas naccuBHO-aKTHBHAR
TEJIHOCHCTEMA NpejHA3HAUEHA A OTOIJIEHHST H TOpAYero BoLOCHAOKe-
nua. HefocTamomas sneprua NOABOAMTCS OT 3JeKTponarpesaTenel, pas-
MeIUEHHBIX B 0aKe-aKKyMYJATOpPE CHCTeMH TOPAYEro BOJOCHAGKeHus
H BHYTPHM OTaniuBaeMbiX MoMellenuil. BrioueHHE H BHKJIIOUEHHE JIEKT-
poHarpesatesiefi NPOHCXOZHT ABTOMAaTHUECKH MO CHTHANY, MOCTYIAOiIe-
MY OT CHCTEMBl yNpaBJCcHHS, COAepxKamell JaTUHKH TeMnepaTypH,
peryasitops u TepMmoctaTel, CXeMa TelHOCHCTEMH [PHBEJEHA HA DHC,

‘
s Ve
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Puc. 41. Hom ¢ THOPHAHON reauocHcTeMo OTONJIeHHA:

@ — BHELIHUA BHJ AOMa; 6 — CXeMa TeJHOCHCTeME; / — cOoNHeTnmIA KOJJIEKTOP H3

Epbliie noMa; 7 — DacllMpHTE/NLHE | 6ak; § — 2RKYMyIATOP-NOROTPEBATEND C S/€KT

PEICCKAM  AyGlepoM; 4 — PETYAATOD; 5~ BEHTHIL, 6 — HAcoe; 7 -~ AKKyMynaTop

€ TeNN00GMEHHUKOM; § panuaropsl; 9 — S7IeKTPOHArpeBaTens; 10 — AaTdHK TeMs
neparypul

11, TEMOCUCTEMB OXNTAMKAEHMS M TENJIOXONOAOCHABNEHMS
3O AHMM

Ipumenenue conneunnx YCTAHOBOK AJ1s1 NPOM3BOJCTBA
X0J1043 M KOHZULMOHUPOBAHHS BO3AYXa HpeACTABISET 6oab-
WOH WHTEPeC B yCAOBHSX KapPKOTO KJIUMaTa, TaKk Kag mpy
STOM NMHKOBAs HarpysKa oXJa[eHHS COBMafaeT 1o BpeMe-
HU C MaKCHMYMOM NOCTYI/ICHHS COMHEUHOL paananum,
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Tensosoi Komdpopr uesnoseka 33aBHCHUT OT CKOPOCTH OfT-
BOJA TEJOTHl, OmpenessieMol TEMNEPATYPOH H OTHOCHTEIh-
HOH BJIaXKHOCTbIO BO3nyXa, CKODOCTBIO €ro ABUKEHUS, (u-
3HYECKOH aKTHBHOCTBLIO uen0Beka, OTBoL TenaoT: Ipoucxo-
AHT B De3yJbTaTe KOHBEKUHMH, W3JAyUeHHS n HCIIapeHus -
BJsaru ¢ HOBerHOCTH TE€Jaa ueyoBeKa. )

Buibop crioco6a OXJIaXXNCHNs 3NaHHg 3aBHCHT OT KJIH-
MaTUUECKUX YCJOBUH: TO, 4TO MOAXONHT Ui CyXoro kap-
KOro KJKMara NYyCTbLIHDb, He rogurcs /17 BAAKHOIO Kjauma-
Ta TPOMUKOB U Cy6TPONUKOB,

MMaccuBroe oxaaxenye. Oanum 13 cnoco6os naccusHo-
ro OXJaxKIeHus AOMa fABJAeTCH BeHTHAANUA npoxJgaaHbIM
HOUHBIM Bo3ayxom. OgHako 5TOT cnocod adhdekTuBen Numb
B TeX cayuasnx, korja TeMHepaTypa HapykHOro Bo3ayxa
B HOuHoe BpeMs He npeBbimaer 18 °C. BeHrunauus mosxer
OHTL ecTeCTBEHHOM, Korna oHa OCYLIECTBIACTCA NPH OTKPHI-
BAaHUH OKOH 1 nBeped, M MexaHuueckoll, T. e, ¢ IpUMEHe-
HHEM BEHTHJISATOPOB. BeHTHIsus HOYHBIM 1IPOXJIa IHBIM BO3-
AyXOM OXJIaXK1aeT BCIO «TEMmI0BYf0 Maccy» noMa, T. e. co3-
A48T zanac npoxJankl Ha CeNyOUK neHb. dpdherTusHOCTD
3TOro cnocoba sospacraer B Cly4ae NPUMEHEHUs raJeyHoro
AKKyMyJaTOpa, TBepAHe 4acTHI L B KOTOPOM 0XJ1a3K1a10Tcs
1PH TPONyCKaHAN npoX/aAHOro BO3ayxa HOYbIO, a JHeM ca-
MH OXJIaXAI0T HaPYXKHBI Bo3ayx. Bosayx, nocrynaiotnni
B 10M, MOXHO NPOMYCKaTh 1o NPOJIOKEHHOMY B 3eMse Ka-
Hamy, npd 3TOM OH OXJaxnaeTcs.

Opurunasnshoe ADXUTEKTYPHOE DelieHHe KuJOrQ JoMa
C IaCCHBHOH CHCTEMO TENMI0X0M010CH 63keHust noxasano na
pHc. 42, rae HAMCCTPHPYeTCs MpUHuHR PaboTw cHcTeMmB
B pexnme oxnaxnenus. Jleroy HapyXHBIE BO31yX ABHIKEF-
€ BCJIENCTBHE eCTECTBEHHOH Tsry, OXJlaxpasce mepen no-
CTYNJIEHHeM B 10M NPH TPOXOXK1eHun NOoA3€MHOro KaHaka
H HATDeBAfACH NPU OTBOLE TEMIOTL OT BHYTDEHHUX NoBepx-
Hocrel joma, ¥jpaneHue Harperoro Bos3ayxa ocymecTs.iser-
Cd M3 BepXHell TOukM n0Ma uepes Tpy6y ¢ Kamiosy c cesep-
HOit cTOpoRK. OToneHne noma obecneuunaercy c nOMOLI5HI0
NPUCTPOCHHON TeguoTenmMunL o MaCJASHEIX paauaTopos,
HBuxenie Bosnyxa B noMe 3uMoit m JeTom perysupyercsa
C noMoImbIO KianaHoB, CTpesku ykasumBaior HanpaBJeHue
NAajeHust ConHeunbIx yues B 12 yacop AHg 21 uions u 21 ge-
Kabps, 3uMoi oun 1€Pe3 OCTEKICHHEIE TOBEPXHOCTH Honana-
0T B nomemenus, a setom Her.

Hcnaputeabuoe OXJIAX 1enne. dPpdhexTusrbiM cnocoGoy
OXNaxXAeHHs 37aHus B ycaoBusx APKOro cyxoro Kaumara
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ABJSETCA HCnapUTENbHOE oOXJjaxKAeHHe BO3JyXa nepen €ro

NOCTYIJIeHUEeM B MMOMEIEHHe HJM TajeuHblli akKyMyJsTop. -

B kaMepe HCLAPHTEIBHOTO OXJaXK[AEHHs BO3LyX KOHTAKTH-
PyeT CO cMauyBaeMbiMH NOBEPXHOCTAMH HJIH CTPYSIMH BOJBL
HapyxHuifi BO3LyX ¢ Bhicokoii Temneparypoir (35—40 °C)
H HH3KOH OTHOCHTEJBHOH BiaxKHOCThIO (26—30 %) B pe-

Z
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Puc. 42. CoJeuubift ZOM C NAcCHBHON CHCTeMOfl TeNJOXOJ0L0CHAGKE-
HHs (B pexuMe OXJaXKIeHHs:):

1 — KaanaHel peryaMpoBanus; 2 — 21 mions AHeMm; 3 — 21 nexabps AHeM; 4 — CTeK-
NANHAA OONBHXKHAH ABEPb; 5, §, 7 — TeMAbld, YHCTLIA, ropsunil BO3AYX

3yJbTare HUCHAPEHHs BOALROXJAaXKJACTCs, 4 er0 OTHOCHTEIb-
Has BJAXHOCTS nospiaercs. OH Henonb3yerces AJs OXJax-
JeHUs NOMelIeHHH n0Ma, a nPH NPOINYyCKaHHH €ro yepes ra-
JIEUHBI aKKyMYJIAITOpP NMPOHMCXOAMT 3apsifika aKKyMyJsitopa
NpPOXJIaJof, KOTOpas B [JHEBHOe BpPEMs HCMOJb3yercs LJs
OXJIAXIEHHSA NOMEHIEHUH.

B 3paHusx ¢ nacCHBHLIMM TeJIMOCHCTEMAaMH 0OBLIYHO AJis
BEHTHJIAUHY TPEAYyCMATPUBAIOTCS CHelMa/bHbie OTBEPCTHS
B IPOTHBONOJOXKHEX creHax, HarpeTwji Bo3ayx yaajsercs
yepes OTBEPCTHA B BepXHeji yacTH I0XKHOH CTeHH AoMa. bBaa-
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rogaps 3TOMy HOHHXKAeTCS! JaBJjeHHe BO3AyXa B 3JaHHH
U Hapy:XHbI BO3Jyx MOCTYNAeT uepes OTKPHITHE OKHA, ABe-
‘PH ¥ OTBEPCTHSA, PACNOJOXKEHHble B HHXHEH 4acTH CEBEPHOM
CTEeHbL. : '

~ Papunaumonnoe oxsjaxnedue. B pailonax ¢ cyxum xap-
KHM KJMMartoM 0oJblice KOJHUECTBO TENJOTHI H3Jydaercs
B HOYHOe Bpemsi B OTKPBITEIH KocMoc. TeMneparypa KOCMH-
4eCcKoro mpocrpaHncrBa OaH3ka g aOCONIOTHOMY HYJIO, Of-
HaKO armocepa 3eMsd BJauger TakuM obGpasoM, uro 3¢-
GdexKTHBHAS TeMHepaTypa H3Jy4YeHHs HouHoro HebocBoja
MaJO OTJMuaeTcs OT TEMINEPATypH HApPYKHOTO BO3JAYyXa.
B ycnoBusix mpospayHoi armocdepst 3Ta TEMIEparypa HH-
Xe TeMmneparypsl Bo3ayxa Ha 8--14 °C B :Kapkom BJIAXKHOM
kianMare H Ha 14—20°C B xkapxom cyxoM xjaumare. Iljor-
HOCTb IOTOKA H3JyyeHHsi aBCOJIOTHO YEPHOTO TeJa npH TeM-
neparype HebocBosa — 11°C cocrasaser 63 Br/m?, a ana
MAaTePHaJIOB ¢ BbiCOKOH H3JydaTesbHOiH CNOCOGHOCTBIO MpPH
HM3KHX TEMIIEpPaTypax, cCOOTBETCTBYIOIHX AJMHAM BOJH 8—
12 MKM, IJIOTHOCTb NOTOKA H3JYUCHHS MOMKET COCTABJSThH
50 Br/m? u remmneparypa H3Jyyalolel NOBEPXHOCTH MOXKET
nonuxarbess Ha 20—40°C. Tlpu sicnom Hebe W NPO3PAYHOH
aTMocdepe BoJa B MEJKHX OTKPHITHIX pe3epByapax B ropax
HOubIO 3aMep3aer,

Onucanubiil 3¢¢dexT MOXKHO HCNOJIb30BAThL A5 PajaHallt-
OHHOIO OXJaXK[IEHHs 3JaHMA. [ag 3TOr0 Kpellla AOMA
. JOJ>KHA ObITh M3TOTOBJEHA M3 METaJJH4ecKoro JHucra C me-
PEABHAKHBIMH TENJIOM3O0JAUHMOHHBIME HIMTaMu (pHc. 43, a).
B HounOe BpeMsi WIMTH! CHUMAIOT ¢ METajJJH4ecKOfl KPHIIIH

M TPOHCXOAHT H3JIyYeHHE TEIJIOTH B OKpYy:Kaiollee IpocCt-

pancrBo. OxJlaXK1eHHe NOMEIUEHHI OCYILeCTBsSeTcs B pe-

2 7 1 2
d / el

a) , ; 8)

Puc. 43. Pagnaumonsoe OXJaxAeHHE AOMa € H3JAyYaomeli MeTaJaHucce
Kol Kpbllleli (@) B pesepsyapoM ¢ Bojoh (6):

1 — MerTannnueckas Kpbilya; 2 —_ TeNAOHIONALUHOHHBE WIRTH (HaHean); 3 — peaep+
. BYap ¢ Bosoft )
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3yJbTaTe KOHBEKIMH BO3Jyxa M H3JIyyeHHs CTEH H moja.
Has yeunenus oxaaxpamoolero sddekra Kpbilly MOXKHO
OpollaTL TOHKOH NJEHKOH Hemapsiomlefics Boasl. Jluem ten-
JOM30MOHHBIE HIHTHI 3aKPBIBAIOT KPHIy ¥ npeaorBpa-
LWAOT ee Harpes cosHeyHoi paauanuedl, ITox kpbiluefi MOX-

HO PasMeCTHTb TENJOH30JHPOBAHHYIO TFOPH3OHTAJbHYIO He-

PEeropoAKy € OTBEPCTHAMH AJf LHPKYJALHH BO3AyXa.
B HouHoe BpeMsi BO3HMKAeT KOHBEKTHBHOe [BMKEHHE BO3-
IyXa ¥ npH ero KOHTAKTe ¢ U3Jydaioliefl Kpblllleli OH oXJaxK-
JaeTcs ¥ COOTBETCTBEHHO OXJarK/[aeT 31 auHe.

Ha meranauyeckoii kpbiie goMa MoryT ObITh pasMelne-
HB! Pe3epByapsl ¢ BOJO, HMEIOHe NiepeBHKHYIO TENJOBYIO
nsoasuuo (puc. 43, 6). ToamuHa caos Bogu 50—100 m.
Houbio B pesysnbTaTe M3JyueHHs NPOHCXOIHMT OXJaXKIeHHE
KPBHIIIH U Bogwl. Pesepmyapnl cayXKar akKyMyJsiTOPpOM
OXJIaXKJEHHOH BOAK U B JHEBHOE BpPEeMs 3aKPHIBAIOTCA Temd-
JOBOH H3oAsgIHel.

B ycnoBugX KapKOTO BJaXHOTO KJAHMaTa tpebyercss He
TOJNBKO OXJAaxKAEHHE, HO U OCyLIeHHe Bo3fayXa C NOMOILLIO
ajgcop6eHTa (CHJAHKAreas), KOTOPHI# MOMXKHO B BHJe TOHKO-
TO CJI0s PAa3MECTHTh I0oj METaJ/HuecKol kpoiiuell. B 6eTon-

HBIX CTEHAX H HoJy NPelyCMaTPHBAIOTCS KaHAJbl AJs UHP- .

KyJAsUuyu Bo3dyxa. B HouHOe BPeMs BO3Jyx H3 IOMELIEHHH
‘IPOXOAHT HAJ CJ0EM CHJHKareJs, NOFJOmANOWEro BJaary.
Bugeasomascs npd 3ToM TeNJoTa nepejaercs METajiiye-
CKOIf KpBlllle W M3Jyuaercs €0 B OKpyKalolllee NPOCTPAHCT-
BO — NIPOMCXOAHT OXJaxkKneHHe BO3AyXa M Koplyca jaoma.
JueM kJanaun! NepekpbiBaOT UUPKYJASUHIO BO3AyXa B CTe-
fax 3J4aHUS, a HapyXHBIH TOpsuMil BO3AYX, NOCTYNAPILKH

B NpPOCTPAHCTBO MEXKAy CJdOoeM CHJAHKArens U MeETaJjJJudec-

KOft KpblleH, ocyaeT CHIAMKATe s H TeéM CaMbiM NOATOTaB-
JIUBAET €ro JJisi HOYHOTOo npolecca.

3a cyer pasMaHOHHOTO OXJaXJEHHS MOXKHO TOKPHIThH
He meHee 25 % wHarpysku OXJaxAeHMs, a mPH HCIOJIb30Ba-
HUH CHJIHKAreJis W BEHTHJSTOPOB HA NMOTOJKE MOXKHO OTBO-
anTh 100 % u36uTounHOf (DHM3MYECKOH M CKPBITOH TEIJIOTH
HNpH TeMIepaType B NOMEILEHUsAX Bhille 27 °C U OTHOCHTEb-
Ho# BaaxHocTH 170 68 Y.

HagnexuocTs  TeNNOXOJOAOCHAOGXKEHHHA - NOBHILIAETCA
C BKJIOyeHHEM B CHCTEMY TEMJOBOro Hacoca.

Ha puc. 44 noxaszana cxema KOMOMHMDPOBaHHOH CHCTe-
MBI TENNOX0JOLOCHA0KEHNS 3naHUs C HCIOIb30BAHHEM TEll-
JIOBOTO HACOCA THIIA BO3AYX—BO3AYX H BO3AYIUHOTO COJIHEY-
HOTO KOJIJIeKTOpa. B pexuMe OTONJIEHHg HATpPETHIH BO3LYX
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B3 COJHEUHOTO KOJJIEKTOPA JIOCTYNAeT B rajleuHbili akKyMy-
asrop renjoTh, Menapurens TensoBoro Hacoca HaxoJUTCS
BHYTPH AKKyMyJsTOpa, & KOHJZEHCATOP —— B BO3JYIIHOM Ka-
Haje PAaCHpeienuTeNbHOR cHCTeMbl oTonsenus. Tensora,
noJyueHnas pabouuM TeJOM B Hcnmapurese, BMECTe C 3Hep-

7 2 5 3

Puc. 44. CxeMa rejqnoTenJioRacoCHod CHCTEMH TemJOXOJORAOCHAOKEHRS
B (B pexuMe OTONJEHHUs):

1 — conneuynrli KOMAEKTOP; 2 — raleyvHifl aKKYMYAATOD TenaoTH; 3 — nemmmop?

4 — goMIIpeccop; 5 — HCHapuTedb; 6 — Apocceabubifi BeNTHAL; 7 — Kosjaencaropy

8 — HapyXunfl BO3AyxX; 9-— BO3AYX H3 noMelllenus; 10 — ¢6poc Boanyxa; I~
BO3AYX B moMelleHHe; /2 — 3anopHO-peryJAHPYIOLIHA Kaanad

THell nIPHBOJA KOMIIpeccopa TemJOBOro Hacoca OTBOJUTCA
B KOHJAeHcaTope. 3a6UpaeMBblii H3 NMOMENIeHHs BO3AYX, CMe-
HIAaHHBIA B ONpEeJEeJEeHHOM COOTHOLIGHHM € HADPYIKHBIM BO3-
IlyXoM, HarpeBaeTcyg 3a CYET TEeNJOTH, OTOUPAEMOH OT KOH-
leHcaTopa TenJoBOTO HACOCA, H BEHTHAATOPOM NOAAETCH
B omelnenye, B cocras TennoBoro Hacoca BXOAUT APOCCeNb-

" UBI# BEHTHJIb.

B pexnme ox/1axenus NEPEKIIOYAOUINE K/IaNaHbl H3Me-
HAIOT HanpaBjeHHe ABUXKEHHS BOSAYXa BO BTOPUYHOM KOH-
Type. I'opsuuii BO3AyX H3 NOMeLIeHHS OXJjaXpaercs INpH
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NPOXOXKAEHUH Yepe3 HCHApHUTe/b, B TO BPeMsi KdK BO3JYX,
HCMOJIb3yeMblfl 51 OTBOAA TEIVIOTH M3 KOHAEHCATOpa, BLI-
OpaceiBaercs B atMmocdepy. OxaakaeHHe rajeyHOro axkky-
MyJATOPa NMPOUCXOAHT 3a cUeT UHPKYJAALHMH BO3ayXa B KOJ-
JIGKTOPE B HOUHOE BPeMs.

B cicTeMe ¢ TeMsOBBHIM HACOCOM THIIAa BOZa—BOAa, Kak
NpPaBHJIO, MCHOJL3YIOTCS JBa O6aka-akKymyasTopa — OLMH

c ropsiuell, a BTOPOH ¢ XOJIOAHON BOHOH — M TEIJIOBOH Ha~
COC MOAMEepKMBaeT 3aJaHHy0 pasHocTh Temneparyp. Takag.

CHCTEMa HajexHO paboTaer XKAPKHM JETOM ¢ BLICOKO} HH-
TEHCHUBHOCTLIO COJHEYHOfi PajHaliH, MaJblM KOJHUYECTBOM
0CanKoB M HHU3KOH CKOPOCThbio BeTpa. Ee MOXHO NPHMEHATH
B pecuybsukax Cpennefi Asum.

AKKYMyJIMPOBaHHe TEMJOBOH 2HEPTHH MOMXKET OCYHIeCTB-
JATbCA B opHOM 0ake, pasfeseHHOM NePropoixoil Ha JABe
CEKIHH: BEPXHIOW — JJig Topsauell U HHKHIOW — )5 X0J01-
HOH Boasl. C mMOMOWbIO TENJIOBOTO HacOca TENJoTa M3 HHIK-
Hefi cekiHH GaKa, rje PAaCHOJOXKeH HcnapHuresb, nepegaercs
B BEPXHIOIO, B KOTOPOH YCTaHOBJEH KOHAEHcaTOp. B pexume
OTOIJIEHUsT TOPsYas BOAA H3 BepXHEH yacTd 6aka Hanpasn-
JSIeTCH B CHCTEMY NMAHEJIbHO-AYUHCTOro oronnieHus. Ilpu pa-
foTe cUCTeMbl B PEKHMME OXJaxjeHHs BORa B BePXHeH cek-
uuu 6aka oOxJa)kjaercs B Npomecce HOUHOTO H3JIYyYECHHA

TEIVIOTHl KOJUIEKTOPOM, a AJifl OXJIAXKJACHHs INOMEIIEeHUs HC- -

nosin3yercs GoJiee XOJOAHas BOjA M3 HHKHel cexuMy 6Gaxa,

npudeM HeoOXOAHMYIO Pa3HOCThL TeMmepaTyp oGecHneunBaer

Ten1080# Hacoc, O6bIUHbIe KOHAHUHOHEPE BO3AyXa MOXKHO
PEKOMEHAOBATh JIMHIb AJis PAHOHOB C CyXHM KaPKHUM KJH-
MaToM. Bo BiaxKHOM Kinmare HeoOXOAMMO NMPUMEHSATH Clie-
I¥aJbHYI0 YCTAHOBKY JS OCylIeHHMs Bo3jayxa. Mcnosabsosa-
Hlle TEOJAOBOTO Hacoca HanboJgee 1e1ecO0O6pPa3HO B TaKUX
KJUMATHYECKUX 30HaX, rpe OTCYTCTBYIOT GoJbinne KoJieba-
HHsl JETHUX M 3MMHHX TeMMepaTyp BO3AyXa M TelJOBble Ha-
TPY3KH CHCTEM OTOIVIEHHS H OXJNAXAEHHS NPUGJIH3HTENLHO
OAHHAKOBEL. B 3THX yCcJOBHSAX TEIVIOBOf HAcOC HCNOJb3yeT-
csl KPYIJIOTOAHYHO C TOJIHOM 34TPY3KOH.

Ha puc. 45 noxkazana cxeMa aGcOPOIHOHHON BOLO-aMMHU-
a4HON TEJHOCHCTEMEI OXJIAXK/AEHHUs 31aHus, B aTOf cHcTeme
aMMHAaK CJYXKHT XJI4JaTeHTOM, a Boga — abcopbentoM, Ha-
TPETHLIH B COJHEUHOM KOJIJIEKTOPE TENJIOHOCHTEJL C TeMnepa-

typofi 80 °C nocrynaer B renepartop. M3 abcopbepa cunp--

HbIfl pacTBOp XJajareHta (ammMaka) B BOje NOAaeTcs Ha-
COCOM B TEIUIOOOMEHHHK, Iae HarpPeBaeTcsg A0 TeMIEpaTypH
70 °C u nmoctynaer B reHepaTop, B KOTOPOM NPH HarpeBaHuH

‘92 -

u3 pacTBopa Bhldensercss ammuaunsifi nap. Caabuiii pacteop .
aMMHaKa depes Temoo6MeHHHK cTekaeT B abcopbep, a na-
pel aMMHaka ¢ temnepatypoi. 75 °C mnocje OTAe/NEHHS Ka-
feJieK BOABL HanpamJjsdloTcsi B KoHleHcaTop. Ms xonaenca-
TOpa MHAKHH XJajareHT yepes ADOCCe]bHBIH BEHTHJL II0-
CTYN@eT B MCHapHTeJb, TAe OH OTGMPaeT TeIoTy y BO3AyXa
(BOZBI) M CcHOBa mpeppauiaeTcs B nap, a OXJaa)KJeHHbI BO3-
AayX (Bonaa) HanpabJserTcs B nomeuienve. Ilapel amMmuaxa
TOCTYNaloT B a6copbep U MOTJOoLIAaloTes CaabeM pacTBOPOM.
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. Puc, 45. CxeMa BOAG-aMMHAYHON TIe/HOCHCTEMH KOHIHIKOHKHPOBAHRS

BO3AYyXa:

1 — conmeunmift KOJNAGKTOP; 2 — remepatop; J — KOHAEHCATOP; 4 — HCHAPHTeNb
5§ — a6copGep; 6 — TenA0OGMeHHHK; 7 — HacOC; &§ — BeHTHAb; 9 — HapyXHLIl BO3-
AYX; 10 — oxnaxpewublit BO3AYX; 1l — XonofgHas BOAa; 12 -~ ropAdas Boja

Tenuota, Beinensioniascs B abcopbepe H KOHAEHCATOPE, OT-
BOJHUTCS C OMOUIbLIO BOAKI, OXJiaXKAeHHOH B TpafupHe. B pe-

.3yJbTaTte nojtyyaercs Harperas Boaa. CHJIpHEI pacTBOD Ha-

€OCOM NMOLaeTcs Yepe3 TenNO0OOMEHHUK B FEHEPATOP.

B resauocucrteme, nokasaHHOR Ha puc. 46, xJanareHTOM
CJyKUT BOJa, a abcopOeHToM — Gpomucthiit autHH. [lpu
IOABOJE TEMJOTHL B TEHEPATOPE NMPOMCXOAMT HCIapeHue BO-
Ibl. XjafaredT — neperpeTsifi BOASHON nmap — HanpasJseT-
¢ B KoujaeHcarop. O6pa3yromufics KOHAESHCAT NPOXOAUT
uepes ApPOCCENbHBI BEHTHJIbL B HcHapUTENb, a 3aTeM Hap
nocrynaer B ajacop6ep, IAe OH CMEIINBAETCS C KOHILEHTPHPO-
BaHHbLIM pacTBOPOM GPOMHCTOrQ JUTHS, CTEKAIONUM U3 TeHe-
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patopa uyepes TeNJOOOMEHHHK H JAPOCCENbHBIH BEHTHJIb,
B ucnapuresne u abcopbepe moaAEPKUBACTCS Pa3PEKEHHUE.
Tennora ua abcopbepa U KOHACHCATOPA OTBOAMUTCS BOAOL,
oxJaxkneHnol B rpaaupue. [IpenycMoTpeH 6axk XOJOIHOI
BOJH, U OCYLIECTBASACTCA TOANHTKA.

B redepatrope moaxepmkuBaeTCsT TEMIEpaTypa B npene-
nax 77—99°C, B abcopbepe M KOHAEHCATOPE — NOPANKA
40 °C, a B ucnapurese — oxo.s10 5°C, [Ipu ncnapenun Boxhl
B HCiapuTese MpOHCXOIUT OXJaxaeHHe BO3AyXa HJH BOJHL.
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Puc. 46. CxeMa GpOMHCTO-NHTHEBOR TMHOCHCTEME KOHAHUHOHHDOBAHHs
BO3AYyXa: :

- ROJIAGKTOP; 2 — TelJOOOMeHHHK; 3 — aKKYyMYJAATOp TenAoTH:; 4 — Koten; 5—
reHeparop; 6 — HcHapHTeab; 7 — alcopbep; & — KOHZencartop; 9 — rpagupusa; 10 —
. OXJMafuTeNb BO3AYXa BEHTHJISATOPOM

Cna6eift pacTBOp M3 aGcopbepa HanpasJseTcsd B TeHEPATOP,
¥ uuKg nosropsercs. TennoOOMeHHHK HCHOAb3YeTCs Mg
nojorpena cnaboro pacTsopa 3a CYeT TRNJNOTH, OTHHMAEMOi
y KOHUEHTPHPOBAHHOro Pacraopa, .

B coorBercTBHY € pHC. 46 M3 CONHEYHOTO KOJIJIEGKTOPA Ye-
pe3 TemJI0OOMEHHHK HJIM HENOCPEACTBEHHO TENJAOTA Hepe-
naercad B Gak-akkymyJnstop. Ilupkynsinus TemjoHocuTens
B KOHType KOJIJIEKTODa H aKKyMyJATOpa OCYIIECTBJSETCS
pocpencTeom Hacoca H4 u H5. Topsuag Bopa u3 Gaka-ak-
KyMyJIITOpa TOCTYNAET B KOTEJ, 3aTe€y IIOf2eTCi HaCOCOM
H2 B reneparop, a U3 Hero — B HHXKHIOIO YaCThb AKKyMYyJIsi-
TOPa W yepes TPEXXONOBOH BEHTHJb— B KOT€J. DTOT BEH-
THJIp NIPELOTBPAILACT NONAJaHHe TEIJIOTH M3 KOTJa B aKKy-
myasTop. Oxjaxiaomas Bofa H3 rpagMpHu uacocom H3
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nonaercs B aGcopbep ¥ KOHAEHCATOP, IIPH 3TOM ee TeMIe-
parypa Bo3pacraer ¢ 24 no 32 °C. Hacoc H1 nonaer oxnax-

_Jaloulylo BOAY AJs OXJaXKIEHUA BO3AYyXa, MOL3dBaeMOro Bex-

THJSTOPOM B 3paHHe,

Hng yeranosku moumaocThio 10 kBt Tpebyercs cojHey-
RHH KoJUIeKTOp maomansio 50 M2 (npu KILA 34 %), oua
crout okoso 15 Thic. py6., B TO BpeMs Kak OGBIYHBIN 3JeK-
Tpuyeckuil kouauunonep — 800 pyo.

banasc sHeprun 6pOMHCTO-JIHTHEBOMH YCTaHOBKH MOIIHO-
crpio 10 kBt xapaxrepusyereg ciaefyiOMIHMH BeJHYAMAMH
MOILHOCTH noToka TemjoTol (¢==0,8): . reuepartop —
12,5 kBT, konnencarop — 10,55 kBT, a6cop6ep — 11,95 kB,
rpajupisa — 22,5 kBT,

12. NNABATENbHBIE BACCEMHbI C CONMHEYHBIM OBOrPEBOM

CoJiHeuHble yCTaHOBKH HauboJsiee menecoobpas3Ho npue-
HATh JAJIsi HM3KOTEMIEpPATypHbIX MpoleccoB. Temueparypa
BOABI B IJlaBaTeJbHEIX GaccefiHax OOLIUHO MOAAEpKHUBACTCH
Ha yposHe 20—27 °C, yto Bcero Ha 5—15 °C poilue TeMnepa-
Typbl HAPYKHOTO BO3AyXa, H SHEPTrHs CONHEYHON pajHalluu
B JIeTHHI MEPHOA — ¢ HAYaJNa HIOHS [0 CepenHHbl CeHTO6-
psl — BIOJIHE MOXKET 3aMeHHThH TPaJMUHOHHBIE HCTOYHHK
sHepruu, To Xe OTHOCHTCS H K JeueOHbiM MHHepanhHbIM
BaHHAM, XOTS B 3TOM CJIy4ae TEMIEpaTypPa BOAbI H HECKOJb-
Ko Bhille — 35—38°C, buarogaps HCHOMb30OBAHUIO CONHEY-
HOH BHEPrHH KyNaJbHEIA CE30H B OTKPHIThIX NJIABaTe/bHBIX
Gaccefinax Oyner ysesnueH na 1,6—2 mec, B rox, a B 3a-
KphITBIX Gaccefinax Gyner ofecrneyeHa 3HAYNTENbHAS IKOHO-
MH$ TOIJIMBA, OCOGEHHO ¢ Y4eTOM TOTO, YTO B JIETHHH HepH-
ofi KoTJibt paboraior HespdekTHBHo — ¢ Huzkum KILI. Ort-
KJIOYEHHE KOTJIOB HAa 3TOT [EPHOJ HE TOJbKO CHHIKAET
pacxol TONJKBA, HO M YMEHBIIAET 3aTPS3HEHHE OKPYXKalo-
mieil cpenbl BpeaHHIMH BHIOPOCAMH, B TOM 4YHCJEe OKCHIAMH
Cepel U a3oTa.

B psize crpan (CHIA, Apcrpanusi, ®PT') B Teuenye Muo-
[UX JIET YCI@HIHO 3KCIJIyaTHupyercs: 6OJbIHIOe YyHCHO YACTHBIX
U KOMMYHQJbHBIX TJaBaTeNbHBIX 6accefiHOB c COJHEUYHBIM
oforpeBoM. 310 nepCneKkTHBHAs 06J1aCThb NIPUMEHEHHS COJ-
HeYHbIX YCTAHOBOK KAK B CIIOPTHBHO-03J0POBHTEJBHHX Y4-
PeXIEHUSNX, TAK H B HHIUBHAYaJbHOM CTPOHTEJLCTBE B Bya-
FONPHUATHHIX B KJIMMATHYCCKOM OTHOMIGHHH palioHax cTpaHHl,

B ycnoBusix cpepneit nonoce u 10Kuoi yactyu CCCP re-
JIMOYCTaHOBKH MOTYT RaBaTb KaK MHHUMYM 250—300 kBT-u
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no/nesHofi TensoTH B rog ¢ 1 M? nJIOUaaN mI0CKOrO COJIHeY~
uoro kKoJasekropa, OaHa M3 BO3MOMKHLIX CXEM TreJHOyCTaHO-
BOK MJISl NOAOTPEBa BOXB B IIaBaTe/bHOM GacceilHe Noxa-
3ama Ha puc. 47,a. Bona 13 Gacceliia HACOCOM NPOKAUHBALT-
cst uepe3 (UILTP H HANPABAAETCA B COJNHEUHBIH KOJJIEKTOP:

Harperas Boja u3 KoJuleKTOpa HNocrynaer B 0ac--

cefin. B cxeme npeaycMoTpeHs o6paTHHI KaanaH, BO3AyLI-
HHil Kaanad W GafinacHas JMHHS ¢ BeHTHIeM. KoJjnekrop
JONXKEH OHITL M3rOTOBJIEH H3 KOPPO3HOHHO-CTOMKHMX MaTe-
pHasoB, yToOH He NOABEPraTbcs ArpeccHBHOMY HEHCTBHIO
Boxb U3 Gaccefina. Kpome Toro, Marepuan nojKen BbAEp-

$/ 6

Puc 47. CxeMsl COJHEYHHX YCTAaHOBOK AJAsf oB6OrpeBa n1aBaTeNbHEIX
6accefiHOB:

a — OAHOKOMTYDHasl cxXeMa; 6 —cxema COMMEeTHO-TeINORACOCHOR YCTaHOBKH:
1 — baccefin; 2 — Hacoc; 3 -— GHABLTP;, 4 -— oOpaTHLIA KAanap; § — KOAAEKTOP cOJ-
HeYHo#t B3HEDPrHH; 6 — BOSAYWIHHK; 7 — Gafimac ¢ BeHTHJIeM; &~ TemJoBO# macoc;
R 9 — TenN00GMEeRHHK; 10 — Tpexxonoaoﬁ Knagan

WHBATh TEMNEPATypy OT —20 go 70 °C, o6aanath Xopoief
TOTJIOULATEIbHOR CIOCOOHOCTBIO M BHICOKHM KO3(hOHIHEH-
10M TenJIONPOBOAHOCTH. Uepe3d KOJJIEKTOp NPOKauuBaeTcs
Gonbllioe KOJIMYECTBO BOAM, U AOJKHo GbiTh OOecneueHo ra-
KOE TONEPEYHOe ceueHHMe KaHAaJOB, YTOOH rHIpaBJIHYECKOE
conpoTuBJenue GuJIO MHHHMaabHbiM. Haunbosee noaxopns-
UWMMH MaTepHalaMi ABJIAIOTCS OKpalleHHLIE B YUEPHBIA LBeT
NONUATHIIEH, NOJHIPONUIEH U CHHTETHYECKHH Kayuyk. [lep-
BLie ABa MaTepuasia JEmeBbl, a Kayuyxk 3HauHTeJbHO AOpPO-
e, Ho Ooagee crofikud. I[IpM romoBom noCTyNJIEHHH
1050 kBT-u/M? cONHEUHO 3HEPTHH HA TOPUIOHTAJILHYIO [O-
BepxHOCTh M mioiazn KC3 800 Mm% 3a ce3soH resIMOyCTAHOB-
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Ka MOXKeT naTth 170 MBT-4 TenoTH, a norpe6GHOCTL B TEm-
Jore cocrabaser 270 MBT-u. B gaguom ciayuae KCD ge
UMEeeT OCTEKJEHHS, Boja B HeMm noporpesaercs Ha 3,5 °C,
H CpPEHHsAsA TENJOBask MOHIHOCThL YCT2HOBKM 34 CE30H COCTAB-
nsieT 270 kBt, a ee KI1J — 38,3 %. Ianuusie ope6peHubie
TpyObl M3rOTOBJEHSH M3 IOJHIPONUJEHE, & NPAMOH U obpar-
HBIH COEMHATENbHLIe TPYOOTIPOBOALI — H3 MOJHITHJIEHOBBLIX
TpyO. .
Cxema  KOMOGMHHPOBAHHOH  COJHEUHO-TENJIOHACOCHOH
yCTAaHOBKH 157 06orpeBa mMiaaBaTebHOro Gaccefina noxasa-
Ha Ha puc. 47,6. Jletom B Gaccefine noAAepKUBAETCH TEM-
nepatypa He HHxKe 20 °C. D10 obecneunBaeTcs C MOMOLIBIO
KC2. Ilpn HeOnaronpHATHHY NOTOLHLIX YCJOBHSIX BKJIOua-
eTCs TEIJIOBOH Hacoc, Hcnonb3ylomuii KC2 B kauectse He-
napuTeas. '

st cHMMKEHMs] TEmIOBbIX MOTEPh BOMHAsT NMOBEPXHOCTD
faccefiHa MOKPLIBAETCd CHelnHadbsHOl 000J04Kol, Ecan TeM-
nepartypa Boxu B Gaccefine Buime, uem B KC3 (ocensio, Bec-
Ho#t), To KC2 orxiiodaercs, a paboTaeT TemJoBOH HacCoC.

B ycmosuax cpemueit uacth CCCP renuoycraHOBKa,
npenHasHayeHHAs [MJs NOANEPHKAHMA TEMIEPATYpPhl BOABI
B NnasaTenbHoMm Oaccefine Ha ypoBHe 20—27°C, naer 3a
ce30H 250—270 kBT -4 moJie3HOH Tem10TH Ha | M? myolianH
KC3. Ina cpaBHeHHs yKaxXeM, YTO rofoBasi yAebHAas TEM-
JIOUPOU3BOANTENLHOCTL FEJIHOCHCTEME TOPSUYEro BOaOCHAO-
KeHus paBHa 300--500 kBT-4/M% B rog, a reJHOyCTaHOBKA
oromnents (30—70°C) 150—300 xBr-4/M? B roa. Daccelin
TepsAeT TEINIOTY BCJEACTBHE McHapeHHs BOAB, KOHBEKIIHH
U H3JIy4eHHS B OKPYXKAIOULyi0 CPemy, TEIIONPOBOAHOCTH OT
[Ha K TPYHTy M Ha pasorpes. Tpebyemoe KOJHYECTBO TeII-
JOTH OT OOLIYHOrO TONJHMBHOrO HCTOYHHMKA PABHO Pa3sHOCTH
MEXJy CyMMApPHHMH TEIIONOTepiMHU Oacceiina u I’IOCTyII-
JIEHHEM COJIHEUHOH 2HEPTHH.

TennoBble mOTEPH OTKPHITOrO MJaBaTesbHOrO OGacceilna
MOTYT ObiTh CyLIECTBEHHO CHHIKEHB, €CJAH B Te NEPHOMBL,
Korza OGacceflH HE HCHOJDL3YETCH, T. €. B HOYHOE BpeMs H B
XOJIOAHYIO HEHACTHYIO NOrORy, 3aKPHBATL €r0 BOAHYIO [NO-
BEpXHOCTL. HJig 3TOTO MOXKHO HCIOJL30BATHL MOJUMEPHYIO
MAeHKY WM TJIHTH H3 neHomjacra, [Ipu pabote Gaccefina
HONHMEPHOE TMOKPLITHe yOUpaeTcss H XpaHHTCs B CBEPHYTOM
BlHJe Ha Kpalo GaccefiHa, NJIHTH TAK¥XKe MOTyT OLITh CJOXKe-
Hbl Tam Xe B Buje wrabessi. Bropoft BapHaHT — 370 AByX-
CJIOHHOe NOJHMEpHOe MOKPHLITHE B BHAE NMORYLIKH, KOTOpas
HaAyBaeTCs1 BO3AYXOM H H30JHDPYET NOBEPXHOCThL BOALI OT
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HAPYKHOTO BO3AyXa; mpyu pabore GaccefiHa BO3AYX BHIIYC<
KaeTcst ¥ 6jarofaps HaAJHYHIO yTAXKENHTes e NMOKPLITHe MO~
rpykaercs Ha aHo Gacceiina. 3alliuTa NOBEPXHOCTH BOABL OT
HAPYKHOTO BO3AyXa I103BOJISIET YMEHbIINTL TEMJOBLIE NOTE-
pu Ha 40—50 %, uro npH naowany Gaccefina 1000 m? sxKBU-
BAaJIGHTHO 3KOHOMHH noutd 25—35 M® masyra 3a Ce30H
B pafioHax ¢ TOfOBbiM NOCTYNJIEHHEM COJIHEUHOJ 3SHEPruH
nopsiaka 1000—1100 kBrt-u/m2. :

[Ipy ucnoab30OBaHHM MJaCTMACCOBBIX KOJJIEKTOPOB cebe-
croumocth | kBT+u tennors B 3—5 pas HuxkKe mo cpaBHe-
HUIO €O craHgapTHBIMA naockumMu KC3 u B 6—10 pas Huxe
110 CpPaBHEHHIO C BakyyMmupoBanHbiMu KC3.

Opun u3 Haubojee Kpyumblx OTKPHTHX MNJaBaTeJbHEX GacceilHOB
¢ coJHeuRoit ycraHoBkofl B Espone Haxomurcs B r. Buae (PPI) u Hume-
€T NAOLIa/p NOBepXHOCTH BoAn 1500 M? 1 o6bem 2500 M2, Beero B ®PI
srcnayarupyercs 2800 GaccefiHoB co cpeiHeli naollafb0 ofHoro Haccefi-
na 1270 M?, u pacxoi TONJAHBA 3@ Ce30H cocTapiser 92 T HedTH Ha
1 Gacceiln, a scero notpebasercs 260 teic. T HedtH, OO6iMHe TenaAONOTEPH
BacceiiHa cocrabasior 2390 xBr-u/m? 3a Ce30H, B TOM uHCJe 33 cUeT
H3JYYeHH ¢ NOBEPXHOCTH Boin Tepaercs 1570, mcnmapenns H KoHBeK-
nuu — 540, ¢ npomuisounolt poxoft — 230, BeaAeACTBHE TENNONPOBCIHO-
cth — 25 kBr.u/M? ©H noTepd INpH INepBOM pasorpese COCTABASIOT
25 kBr-u/m%2 BcaefcTBue norsomeHHs —aTMOCePHOTO H COJHEUHOrO
H3JyueHHs NPHXOJ 3HepTHH cocTasasier 1730 kBr-u/mM? 3a cesoH, a of-
mas norpeSHocTh B TemIole 3a ce30H paHa 660 kBr-u/m? Hrak, mak-
cuMaJbEbie 1OTepH 0GYCAGBJEHH HECNApeHMeM H TemacoTtiayedl oT BoO-
Ab K BO3AYXY, & BTOPas 10 BeJHUHHE NOTEPA TENAOTH — PA3HOCTDb
MeXJy H3JyueHHEM INICBEPXMOCTH BOAB H NOIVIOMIEHHEM aTMOC(EpHOro
H3ayueHHs (B [AHanasoHe AJHH BOAH 0T 6 mo 60 MkM), cocraBasiomlas
370 kB1.u/m? 3a ce30H.

Ecnu ray6una 6accefina He mpesnimaer 1 M, TO €ro gHO
H CTeHbI JOJIKHB! ObITh MOKPaIUEHH! KPACKOf ¢ BhICOKOH 1o-
FJIOIIATEIbHOH CIOCOOHOCTHIO, @ JHO, KPOME TOrO, JOJXKHO
HMEeTh HIEPOXOBATYIO NMOBEPXHOCTh. [lnsi MPOMBIBKM (DHUJbT-
POB HCIOJb3yeTcs Telsias BOAd, HOPMA pacXofa Ha OIHY
npombiBKy — 0,9 M® Ha 1 m? noesepxyocTu Gacceftna. Ten-
JOTY NMPOMBIBOYHOK BOABI HEOOXOAMMO yTHANIHPOBATD, YCTa-
HOBHUB nocjie GOUIBTPOB TENI000MEHHHK, ‘

[Tpn peanusauuy Bcex TPeX YKa3aHHLIX CHOCOGOB 3HEP-
roc6epeskeHust noTpefHOCTL B TENJOTE CHHUXKAGTCH J10
260 xBr-u/M? 3a ce3oH, yto cocrasiser Bcero 40 % mnepso-
HauasnbHOro 3uauenus. [Ipu stom Tpebyemas naowans 1a0¢-
koro KC3 ymenbiraerca no 0,4 m* (smecto 1 m2) Ha 1 M2
naomanyn nosepxuocty soast B Oacceitme. [lpu sToM ropo-
Boe Temjonorpebienne Gaccefima  cocrapaser 700—
800 MBrt.u, cpenHecyTOYHAs TENJIONPOU3BOAUTENbHOCTE Te-
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JAMOYCTAaHOBKH 3a mnepHon Maf—centabps 2,5 xkBT-u/m?
B AeHp (MakcdMym 6 xBT-u/M? B peHb) npH maomaid Io-
sepxHocTH Boant KCD 1500 M2 temmepaTypa BOAB HA BXO-
ge 8 KC3 20—27°C, a Ha Bhixone 24—36 °C npu pacxoge °
10—90 M3/,

Flmasavyetrsepras

COJNHEYHDBIE YCTAHOBKHU AN MPUMEHEHUSA
B CEJIbCKOM XO3SUCTBE '

13. CONHEYHLIE TENJIMUDB!, CYLLMAKKU U KYXOHHbBIE MEYU

B cenbckom x03sficTBe HMEIOTCs 6OJbIIHe BO3MOKHOCTH
JJist IPMMeHeHHs] COJIHEYHBIX YCTaHOBOK — B PaCTEHUEBOACT-
Be, JKHBOTHOBOACTBE M CafoBOjicTBe. Peun HpeT mpexkae Bee-
ro 0 refMoTenaHuax, cymH/IbHEX yCTaHOBKAX, ropsiyeM Bo-
AOCHAGXKEeHHH ¥ OTONJCHHH (hepy MO pasBegeHHI0 KPYIHOIO
poraToro CKota, CBUHEH, NTHI, 0 MOAOTrpeBe Bojwl s Gac-
CEAHOB IJI PasBeaeHHs Pulb, 0 XOMOAMIBLHBIX yCTaHOBKAX
v 1. n. Hanpumep, B cenbckom xo3siictse [onnaumuu —
cTpaHsl ¢ HaHbOJlee COBPEMEHHLIM CEJbCKHM XO3SHCTBOM —
norpebasercs 1/3 Bcell TENNOBOH SHEPIHH, HCNOJb3yeMOMH
B arpapHoM Cekrope 3KOHOMHKM ctpan EIC, mpuuem 90 %
IPHXOHTCST Ha 3HEpPronorpebneHye B CafOBOACTBE H Oro-
poAHNYECTBE, a noNa Tenaul coctasasier 20 % . [opsivag Bo-
aa ¢ remneparypoit 10—80 °C norpebasiercs nns pasjiud-
HuHx nenefi Ha ¢epmax. Tax, fgJsa OTONNEHHS] CBUHADHHKOB,
THYHHKOB, MOJIOUHHIX (epm Tpebyercss BO3ayx HJAH BOjJa
¢ rtemneparypofi 20—45°C, pns ropsivero BojocHaGke-
HHsI — Boja ¢ Temrepartypoi go 80 °C. Ot ofuwero o6bema
TengonoTpebeHns B ceNbLCKOM Xx03siicTBe I'onnanauH, sK-
BHUBAJIEHTHOr'0 3 MJIH. T He(QTH B roj, HCIIOAL30BAHNE CONHEY- -
HOHl sHepruu O0O6eCHEUHBAGT 3KOHOMHIO OKkoso 0,2 MJH, T
HedTH, a mPH YCNOBMH NPHMEHEHHs yJAyYHIeHHOH TemJIoBOH
H30JuMH, B TOM 4YHUCJe TOABHIKHBLIX TeMNJOU30JAUNOHHLIX
9KPaHOB, 5KOHOMHA nocTHUTaeT 1 MJaH. T HedTd B roa, Omu-
CaHHple B NpejsifAylied I1aBe yCTAHOBKH OTONJIEHHS H rO-
psiuero BopocHabKeHUsI IPHUMEeHSIOTCA U AJis CeJbCKOX035H-

- CTBeHHBIX 00BEKTOB, XOTA BO MHOTHX CAyyasx OHH HMEIOT

Go/lee mPOCTO® KOHCTPYKTHBHOE HCTONHEHHe H OPHEHTHPO-
BaHb Ha mpHMeHeHHe MECTHBIX MaTepHa/oB. Huxe pacecMor-
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peHbl pyrHe THME TeJTHOYCTaHOBOK IJIs CEJIbCKOrO XO3s-
CTBA.

lFeanorenaupnl. [locTosHHO BO3pacraeT NpPOHM3BOACTBO
OBOlleff B 3aKpbiTOM TFpyHTE — NaPHHKax M TeNJHLAaX.
B ckanauHaBckux crpanax, [oanauiuy, ®PT norpebienue
SHEPTHH B Temuyuax cocrasaser 1—1,5 % obuenaunonain-
Horo sHepronorpebaeHus u gocruraer 20—35 Y% obuiero no-
TpebJeHHs SHEPTHH B C@JBCKOM XO03sMCTBe.

Tenanust — 310 6HOJOrO-TENJOTEXHHYECKHE YCTPOHCTBA,
M OHH MOTYT ObiTL BECbMa CYHIECTBEHHO yCOBEPHIEHCTBOBA-
Hbl, €CJIM HX NMPEBPATHTL B rejuorensauusl. CoaHeunas sHep-
ris B OOBIYHOi TENJHUE HCNOJb3yeTCs rjaBHbiM 006pasom
Aas mpouecca GOTOCHHTE3d, NPH KOTOPOM pacTeHHs IOrio-
WaloT B akgkyMyJaupyoT 1o 10 % sHepruu nazaioulero cod-
HeuHoro uaayuenus. [Ipn sTom H3 gHOKCHAA yraepola M BO-
IB MOJ AeficTBHEM COJIHEUHOTO cBeTa 06pa3yloTces yrieBOlLI
U MOJIEKYJspHBIA KHCJ0pon. Ma Mosekyn yriaeBoLoB ofpa-
3YIOTCsI OPraHuyecKHe BEIIeCTBa, HEOOXOJHMbIe NJs KH3HH
H pocTa pacreHuil.

B o6plupbix TenaHiax H3-3a 60JbIIOH NJOMLAAH CBETO-
NpO3PAUHBLIX MOBEPXHOCTEH BO3HHKZIOT 3HAYMTEJbHBE Ter-
JIONOTEPH, 1J1 KOMIEHCAIUH KOTOPBIX TPeOyeTCs OnpeleseH-
HBlY pacxon TONJHBA B CHCTeMe oTOmJenHs, Tenanubl MOryT
oborpeparbcst TOpsiueft BOLOH, BOASIHbIM IapOM, HArpeThiM
BO3JyXOM, MH(PAKPACHBIM H3JydyeHHEM HJIH INPOAYKTAMH
cropanHs TomauBa. IIpH CcO3MaHMH reJHOTENIHLL! MPEKae
BCErO HYKHO M03a60THTbCA O CyLIECTBEHHOM CHHKEHHH
TENJIOMOTEPL 32 CYeT NPUMEHEHHA TeMNJou3oasuuu. Kpome
TOro, HeobxoanmMo OOECHeunTsr YJAaBJAHBAaHHe MAKCHMAJbHO
BO3MOKHOT'O KOJIHYECTBa COJHEUYHOH SHEPrHH H aKKyMy.H-
poBaHHe H3OLITOYHOH TEMJOTHL. .

Cama reJMOTENJINNA CYXKHT MACCHBHOH r€HOCHCTEMON.
Has nopblmenus ee 3O GEKTHBHOCTH HEOOX0AUMO HCIIOAb30-
BaTb AKKyMyaaToOp Tenjoru. Ha puc. 48 nokasana cxema
reJIHOTEIJIMIBL ¢ ABOHHBIM OCTEKJSHHEM, TEIJIOH30/AHPOBAH-
HOH CeBEDHOH CTEHKOH, MMEIOleH OTPaXKaTeJbHOE HOKPHL-
THE Ha BHYTPEHHEH NOBEPXHOCTH, H TPYHTOBBIM &KKyMYy/ifl-
tTopoM TenaoTel. O6bunas neHOYRAS TN MOXKET HMeTh
[OANOYBEHHBIH aKKYMyJaTop Tem1oTsl (puc. 49). Tenauua
uMeer njomafb 500 M?, a aKKyMyJATOp PacHOOXKEd MOA
Tensuned Ha raybuHe 0,5 M, BHINOJHEH B BHAE sIMBI LUHPH-
HOH 5,4, naunoi 80 M ray6uuoil 1,2 M, KoTOopas 3anosiHena
KycKamu rpauura pasmepom 150—200 mm. ArKyMysasTop
UMeer KHPNHYHHE KaHaJbl, coobllalomuecs ¢ TeMIHUEH
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Puc. 48. [Tpruuun paboTsl TelHOTENRIE

Tpy6Gamu auamerpoM 350 mm. B onHOM KaHalle ycTaHOBJIEH
BeHTH/ATOP MoHocTeio 0,1 kBT,

Tensbift BO3AYX M3 TENJHIB MPOXOAUT N0 NEPBOMY Kana- .
Jly, OTAAET 4acTh TEMJOTH aKKyMyJIsiTOPY M 3aTéM BO3Bpa-
L1aeTCs YePe3 BTOPOi KaHAJ K BEHTHIATOPY. JlHeMm aKKyMy-
JIATOp 3apsiKaeTcs TEIJOTOH, a Houblo paspsxaercs. [o-

777 \ B2 7
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\ \
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Puc. 49. Ilaesoynas Ttenauila ¢ TPYHTOBHIM AKKYMYJSITOPOM TenaOTH
1 — Tenauna; 2 — akgyMyasTop; 3, 4 — KaHaabl; 5, 6 — TpyObl; 7 — BeHTHAATOP
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LOBasi 9KOHOMHUS TOIIMBA cocrasiaser 400—500 T ycaoBHOro
tronauBa Ha | ra o6pabaTsiBaeMOl nIOMLAAM.

Pacxog sHeprud B TENJHUAX YMeHbLiaeTcs mpH IpHMe-
HEHHH ABOHHOrO OCTEKJEHHS, NOABUNKHOHA 3alUUTHOH TENJo-
BOH M30JSUHMH H YCOBEPIUEHCTBOBAHHH I'eJIHOYCTAHOBOK. AK-
KyMyJUPOBaHHe TenjoThl Hanbojee uesecoobpasHo ocyuie-
CTBAATL B TPyHTe noj renanueld. Jag storo gHem Harperas
B COJIHEUHOM KOJJIEKTOPe BOAA MPONYCKAeTCs MO CHCTeMe
I7aCTMAacCOBBIX TPY6, YAOKEHHBIX B IPyHT Ha He6OJbIION
ray6uHe, ¥ npPH 3TOM NPOUCXOHUT 3apsfaKa AKKyMyJasaTopa
TenJOTh. g HCNONb30BAHHS aKKYMYJHDPOBAHHOH TEMJIOTH
B HOYHOe BpeMsi B TPyOH noJaeTcss x0Ji0jHas BOJAa; Harpe-
Basich, OHA HampabjseTcs Ha oborpep Tenauubl MO0 HEmo-
CPEACTBEHHO, U060 mocse fONONHUTEABHOTO NOJ0TPEBA.

Pasnuuaror gBa THIA TEAHOTENINIL: IPHCTPOSHHBIE K 0K~
'HOH CTeHe KMJIOTO JOMa M OTAeqbHO crodue, Ha puc, 50

(/A 7

%) d)

2 Puc. 50. ®opma npucrpoeHHHX K
3M3HHK TEMIHY C HaKJAOHHON (a) w
nuaRHApHYEcKoli  (6)  cBeTompO-
3payHOH CTEHKOH, ¢ HaKJIOHHOH KpHI-
well B BepTHKaaAbHOH (8) HIH Ha-
KAoHHOW (@) nepeiHel mpospauHoil
CTEHKOR H ¢ TemJIOH3OJHPOBAHHOM
nepeauedi crenxoft (0):
G777 7777 7, | — npospauHas H3ONALHMA; 2~ IpO3pay-

§) was kpBa; 3 — TN OM3CAHPOBAHHaA
’ CTeHKa

1
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MOKa3aHbl Pa3jiMuHble FEOMETPHUECKHe (POPMBI TIPUCTPOEH-
goix Tenany. OHH pas/nyaoTes nO CTENEHH MCHO/Ib30BaHAA
£OJIHEUHOTO H3JIYYCHHA, O BO3MOXKHOCTH HauboJee pamuo-
HaJIbHOTQ HCMOJIb30BAaHHs BHYTPEHHEr0 npOCTPAHCTBA M CO-
OTBETCTBEHHO 110 KOHCTPYKUHMH. ¥T0J1 HAKNOHA J0XKHOH OCTEK-
JIEHHON TIOBEPXHOCTH K TOPH3OHTY 3aBHCHUT OT WIMPOTHI Me-
cTHOCTH U aJs cpeanefl noaocst CCCP moxer npuHuMathea’
paBHbiM B=>580--60° npa 3TOM yron HakJOHA KPuLH f;==
=20--35°, OnTuMabHOE OTHOLIGHHE MJOLaAH TOBEPXHO-
CTH TPYHTa K NJOLIAAM CBETONPO2PAYHOf MOBEPXHOCTH CO-
craBaster 1:1,5, [lpu stoM obecnednBaeTcsg ONTHMAJbHBIA
sHepreTHdeckuit GanaHc, T. e. Pa3HOCT, MEXIy yJaBJjuBae-
MOH cOJIHeYHOH 3HepTrHel H TenJOonOTEPAMIH, M xopouiee He-
n0JAb30BaHNEe BHYTPEHHEr0 NPOCTpaHcTBa, [IpH BepTHKaJb-
HOM pacloJIOKEHHH nepenHed cTeHKH He obecmneyuBaercs
MaKcHMaJIbHOe yJaBAMBaHHe cojHeuHOi sHepruu. Caepyer
HMMETh B BHJY, UTO OPHCTPOEHHAss K [AOMy TeJHOTENJHILA
SIBJISIETCH €r0 HPOAOJIKEHHEM M BCE COOPYXKEHHe BOCHPHHH-
MaeTcsl Kax eIMHOE 1eJ0€, N03TOMy BaXKHOe 3HaueHHe HMe-
et obumwas apxurekrypa. Ha puc. 41, @ nokasaH KpacHBBIH-
[OM ¢ npuctpoennoit requorenanuefi, OpHa uz Haubosee
yAQUHBIX KOHCTPYKUHM{ COJHEUHHIX AOMOB C T&JHOTEIIHLLH
cosnana BankoMmbom B r. Canra-®e (wrar Hbio Mekcuxko,
CIIA), pacnosizkeHHOM Ha wHpoTe 36° ¢. 1. ¥ Bricote 2200 M
HajJ ypoBHeM Mopd. oM mjomansio 150 M? nMeer npucTpo-
CHHYIO I&JIMOTEIIMILY C MJOLIAABIO OCTEKJEHHBIX [IOBEPXHO-
crelt 70 m2. Tennonorpebaenne cocrasaster 10 kBr npu pas-
HOCTH TeMIepaTyp BHYTDEHHEro M HapyXHOro BO3AyXa
40°C. oM ¥MeeT NJOCKHH COJHEUHBLI KOJNJIEKTOD IJoLia-
Abio 38 M2 ¢ ABYXCJIOHHLEIM OCTEKJeHHeM. AKKYMYy/MpPOBaHHE
TEIJOTh! OCYIIECTBJISAETCA BO BHYTPEHHHX CTEHAX M3 KaMHA
(roaugiHa cred 250 u 350 MM), 6eTOHHOM mOJY B TEHJHUE
H B ABYX rajIeUHbix aKKyMyJsTopax o6HuM ob0beMom 19 M3,
Conneunsntit nom Banxom6a nokaszan Ha puc. 42. Hapyxubie
CTeHHI XOPOLIO TENNOU30JHPOBAHL M HMEIOT Ko3(hduiueHt
tensionoreps 0,2 Bt/ (M?-°C). Las oTonJeHHs HCHOJAb3YIOT-
Cq 3JeKTpoOHarpenateau obweill momHocTeio 3 kBr. B 6aa-
TONIPUATHLIX KAMMATHYECKHX YCJIOBHSAX, XapaKTepH3yIOMHUX--
Csl BBHICOKOH MJOTHOCTBIO HOCTYMAIOWIEH COJHEYHOH pajda-
UMH  paxe 3uMmol, oxono 829 renaonorpebieHus
o6ecrieynBaeTcs 3a cyeT COJIHEUHOH sHepruum 6es yuiep6a
s komdopra.

KoHcTpyKuug oTaenbHO cTosLel re/THOTENIN L MoKa3a-
Ha na puc. 51. IOxHas cTOpOHa TeMIMULI MMEET mpospal-
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HYI0 H30JAUHI0, ONHpaouylocss Ha cTedky. CeBepHAs cTeH-
K2 M KPbliia BHIIOJHEHBI M3 HENPO2PAYHBIX CTPOHTEJBHBIX
MaTepuaoB W HIHYTPH MOKPBHITHI CJIOEM TENJIOH3O0JISAULHH.
s yMeHbieHus TENJIONOTepsr HEOOXOAMMO TEMJIOH30IHPO-
.. BaTh TAaKXKe CTEHKY H HAPYKHYIO NOBEPXHOCTH PyHAaMEHTA. |
Y ceBepHOfl CTEHKH B TeIJIMUE PAa3MEUIAETCs TEIJOBOH aK-=
KyMyniTOp, Hanpumep psin 6oyek HJIM KaHHCTP C BOJOM.
OnTtuma/jibHbie 3HAYEHHS yrJIOB HAKJIOHA NOBEPXHOCTEH Bbl-
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Puc. 51. OtaennHo crosimias rejuoTenuna:

1 — mpospauynaa H3OAsLASA; 2 — TeNAOH3CNHPOBARHAN Nepelnss CTeHKA, § — Temo-
H30JNHPOBAaHHAA ceBepHAN CTEHKA; 4 — KpHLIINA; § — TEIJIOH3OMSALHA; 6 — TEMJIOH30-
JHPOBAHHBIA GyHAaMeHT; 7 — aKKYMYJAATOP Tema0Thl

61paloTcs no MakCHManbHOMY yray BeicoThl ConHua B 3MM-
HHe Mecsnsl nasa gaHuworo panona. Tak, ang cpennefi nojo-
col PoccHH moxHO OpPHHHMATL Br==50--60° B2=30° mnpu
3TOM yros fs noJxked 6biTh He GoJiee 30°. Tenmauua A0/KHa
HMeTh ONTHMAaJbHOe PACHOJIOMKEHHE: € YCTAHABJIHBAIOT HA
POBHOM HE3aTEHSEMOM MECTE ¢ ECTeCTBEHHOH 3aHIHTOfi OT
BETPA, Hanpumep C NOMOIIbI0 KYCTAPHHKOB MJM 3a60pa
¢ CEBEPHOH cTOpPOHBL JIjs MAEKCHMAJBHOIO VJaBJHBAHHS
COJIHEYHOH 3HEPrHH KOHeg KPBIUIM TenaHum HeobXoLuMmo
OPHEHTHPOBATL BAOJbL OCH BOCTOK—3aMaf, ,
Bapuanr tensMusl ¢ raseuHBIM aKKyMyJAATOPOM TeIIo-
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TH TIOKA3aH Ha puc, 52. BHYTpEeHHAS MOBEPXHOCTHL CEBEPHOH
CTeHbl MMEET OTpazkaresbHOe NOKPBITHE, T. €. OKpameHa Ge-
nofi Gaectsaniel kpackofl. 910 obecneynBaeT Ay4myio ocse-
IEeHHOCTh TENJHIBL B ‘yMeHblnaer temjonorepu. [Ipn xopo-
mefi TENNOH3OJSAUMH CEBEPHOH cTeHn TemnonorpebneHue
TellJIHIBL cHHXKaeTcsl B 2 pasza, Bo u3bexkaHle HEKOHTPOJIH-
pyeMOro BO3yXo00meHa NOJXKHH OHTh TLATEIbHO YIJIOT-
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Puc. 52, Temnorensuiia ¢ TaJeUHbM aKKYMYAATOPOM TEMIOTHL:

1 — npo3pauHasa H3OAsLMA; 2 — ONOpHas CTeHKa; 3 — ceBepHas crena; 4 — TEWJO-
H3ONALAA; 5 — FafieyHbll aKKyMyJNsATOp, 6 — AUIHKH € paccafiol; 7 — 3aulHUleHHLIR
I'DYHT; 8 — TENNOH30MHPOBaHHLIA GyHAaMenT

HeHH [ABEPH, OKHA, QpaMyrH BEHTHJSIHOHHHX OTBEPCTHH.
OnHako KPaTHOCTh BO3Ayx000MeHa He AOJIKHA ObITh HHXKE
0,5—1 4l Tak Kak fAs1 KU3HEAEATENBHOCTH JIOAeH H pOC-
Ta pacTeHHH HEOOXOAHM NPHTOK CBEKErO BO3NyX4d, .

Hnsa TenjouzonAuMy  Henmpo3pauHbix  MOBEPXHOCTEH
orpaxKAalomux KOHCTPYKIHHA HCNOJAb3YIOTCH Pa3anyHbIe Ma-
TepHasbl — MUHepaJbHas Bara, NEHOMIACTH ([EHONOJH-
CTHPOJI WJM MEHONOJHypeTaH), cnpeccoOBaHHag coJoMa, Cy-
XHe OnHAKM M cTpyXKa. TemsnonsosnsauHs ¢ obeux CTOPOH
I0JIKHa GbITh 3aKPHITA MJICHKOH MIH daHepor,

B xauecTBe MaTepHasid npo3pauHoi M30JALHK reJHoTen-
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JIMI, HCHOJIb3YIOTCS CTEKJIO (/ydiie clienyajgbHOe CaloBoe),
NOMMMEpHAsl MJEHKa H JHCTH MpO3PayHOod IMJacTMacesl.
IlponyckatenbHas CHOCOGHOCT, TNPO3PAuHOf HIOMAUMH T
HMeeT cJefyIoUiHe 3HAYCHHs IPH NaJEHHH COJHEYHBIX Jyyed
N0 HOpMaJii K NOBEPXHOCTH:

OAHOCAOfiHOE OCTEKJIEHHE  ; o , 5 s 1 1-3 s % 0,88—0,92
JBYXCAONHOE OCTEKACHHE . 5 4 + s+ 1 & & 1 & 3 0,83—0,85
ITomusuHnAXIOPHAHAS TIAEHKA:
NPO3PaUYHAT . ., 4 5 3 & + + 1°¢ 2 & s 3 0,85—0,87
NOAYyNnpo3pauHas . . ;5 s s e e s e e e 0,8—0,82
[MonuaTHICHOBAS TJCHKE 4 s 5 + s + & . s 0,92—0,94
OnHocAoltHoe ocTekJedHe--NOJATHACHOBas AACHKA 0,81—0,85

Creksio 06s1aiaeT TakMMH TOJOMKUTEJbHBIMH CBOHCTBa-
MH, KaK CIIOCOGHOCTH XOpPOINO BLIAEP:KHBATh 3HAUYHTEJLHBIC
KoJie6anusl TeMneparypsl, AJUTEIbHBE CPOK CayxOw IpH
ao6six nmorogHbix yciaoBusax. OHo NpHAeT COOPYKEHHIO 3C-
TeTHUYECKH NpHBJexaTepuslt BuA. Ho, x coxaneHumwo, creg-
JIO JIETKO paspyiiaercs, nostoMy Tpebyercs HajexkKHas yna-
KOBKa IpH TPAaHCHOPTHPOBKE, & B KOHCTPYKUHH NOJIKHBI
ObITh NPEIYyCMOTPEHH! 3a30Ps! A/l TEPMHYECKOrO paciuupe-
Husl. OCHOBHLHIM HEJNOCTATKOM IJaCTMacC M IHOJMMEPHBIX
HJICHOK sIBJISETCS X HH3Kaf yCTOHUHBOCTL K AeHCTBHIO Yilb-
TpaduoseTOBOrO H3JydyeHHs u tensorsl. KpoMe Toro, ouu
HMEIOT MaJiniff CpOK CayXKOul, JerkKo 3arpssHsiorcs H3-3a
9JeKTPOCTATHYECKON 3apSANKH I[OBEPXHOCTH U JIETKO Io-
BpexxgatoTcs. [IponyckarenbHas cnocOBHOCT, MJEHOK GHICT-
PO cHHXaercs noj jAcficTBHeM He6JarONPHSATHLIX MOTOAHLIX
YCJI0BHH, K N03TOMY HX NPHMEHEHHE AOMYyCTHUMO B TeX CJy-
yasx, korga He TpebyeTca AJHTENLHBIE CPOK 3KCHJAYaATALUH
tTenaHL. Cpok CAy:xOn! NJEHKH B HAPYXHOM cJ0e Npo3pay-
HOH H30JAHH Temul — or 1 roga (NOJAMSTHIEHOBaS NJEH-
Ka) 10 3 ser (NOJMBHHUJXJIOPHAHAS H CTaOW/IH3MPOBAHHASA
yAbTPAhHOMEeTOBLIMY JydyaMH [OJH3THJIEHOBAS IJEHKa),
Jlyuiie Bcero nJieHKy MCIHOAb30BATH B KauyecTBe BTOPOTO,
BHYTPEHHEro ¢s105 npo3paynof u30asguuu. Xopomni spdexr
JaeT NpPUMeHeHHe CNeUHAabHblX KOMIAKTHLIX [BYXCJIOHHBIX
- MIJJACTHH TPO3PayHOH H3OJAUMH: ABA JINCTA CTEKJa CKJAeH-
BAIOT 1O NePUMEeTPy C 3230pOM B 6—12 MM HJIM HCHOJBL3Y-
10T [IBe MPO3pauHble JaCTMAacCOBble IJIAaCTHHE (M3 aKPHJIO-
BOTO CTeKJa WJHM NOJMKapOOHATHOH IJjacTMacch) ¢ 1o-
NepeuHLIMH MeperopoJKaMH H aHaJOTHYHBIM BO3JYIUHLIM
3a30poM. )

Koadpduunenr rensonorepp K Yepes Hpospaunyio H30-
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JSUHIO H CTENEHb yMEHbIIEHHs Tenonotepb Aq paas pasni-
HBIX B2PHAHTOB BHINOJHEHHsi MPO3PAYHOR HIOAALHH NPH
CKOPOCTH BeTpa 4 M/c coCTaBIoT: \

K. Br/oe-°0) g, %

OHOCAONHOE OCTEKACHHE 4+ s 1 2 + » 1 8,6 0
OnuH caof CTekda U OAHMH CJIOHA NOJH3THIEHO- :
BOH TAGHKH . . . . . « « . « . 5« 83/6,4 4/26‘
Oand caoft CTEeKAa W OJHH CJOH NOJAHBHHHA- 6
XJIOPPILLPlOﬁ NACHKH 4 & s ¢ 3 & 1 & ¢ 6;2/4;7 28/4

IMTpeMeyaHHe, B uHcaHTese JaHB 3HaUeHHA OPH OTCYTCTBHH YRJIOTHEHHR
BpOBpaLXHOFI H3O0J5HE, a B 3Hamenartedie — ¢ yIJoTHEHHEM.

Jlns npefoTBpaiieHus 3anoTeBaHusi (BblajeHHsi KOH-
JeHcaTa) Ha NPO3PauyHoff H3OJSAUMH CJIeAyeT yMEHbIUHTh

- k039G (MHUKEHT TENJIONOTePh MyTeM NPHMEHEHHS JIBY XCJIOH-

HOfl mpospauHoji u3oasuuu. Ilpu remmepaType B TemJHue
90°C B Cilyuae OJHOCHOAHOrO OCTEKJEHHs (TOJLIHHOH
6 mm) K=6,8 Br/(m2-°C) u JByxcoitHoro ocrexsaenys K==
=3,4 Br/(m2-°C). Kongencar ocaxaaercs Ha noBepXHOCTH
CTEKJ2 npH CJAelylOlIHX 3HAYEHHFAX TeMIepaTypnl HapyH-
HOrO BO3ayxa Ts B 3aBHCHMOCTH OT OTHOCHTEJBHOH BJIAX-
HOCTH BO3ZyXa (¢ BHYTPH TEIJHILbL:

wl Ob ] 2 i 3 L] ] ] b E 3 90 80 70 60 50 40 30
T3, °C . )
. OCTEKAE-

ggﬁ oaRoCTOTHON ... . 18 18 14 1 8 2 Q

npu AByxcaofiHOM oOCTeKne-
HHHR i & s v & & & #

1M 6 0 —6 —19 —25

Tlpn He6OMBIIOM 06pa30BaHHH KOHJEHCATa BJAroCoLep-

JKAHHE BO3JyXa B TEIJIHie NOBHIIIAETCS, YTO MOXKET HebJaa-
IOIPHSITHO BJHMATL HA PACTEHHA. CHuKeHue BJaKHOCTH BO3-
JyXa H TeMIepaTyps JOCTHIaercs Gsaropapsi BEHTHJISTLHH
tenauisl. [IpH OTCYTCTBHH BEHTHJSIUHH TeMnepaTtypa B Tel-
auie MoXer noshbilaTthest 10 50 °C u 6osee. Beutnasuusa He

TOJIbKO MO3BOJISIET PEryAHPOBATL TEMIEPATYPY H BiaKHOCTD -

BO3/yXa, HO W OOECIIeuuBAET Ta30BHIA OOMeH (Oy u COy).
[pu ecrecTBeHHOH BEHTHJSAUHH BO3AyXOOOMEH 3aBHCHT OT
MJOLIaNH M PACHOJOXKEHHs BEHTHUJSUHOHHBIX OTBEPCTAH
¢ xyananaMi, [1as cBo6oaHO CTOsLIEH TENJHUbl 3TH OTBEpP-
CTHsi JOJKHBI JIeKaTh B HalpaBJeHHH npeobiagaiolux BeT-
OB, 4TOGH! C yBejHYEHHEM CKOPOCTH BETPA YBEIHUHBAICHA
Bo3nyxooGMen, Iljomans OTBepCTHH AOJUKHA COCTABJATH
npu6IM3MTenbHO 1/6 miollan TeNJMUbL, NPHYEM niollanb
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HUJKHHX OTBEPCTHH /1J17 BXO/Aa BO3AYyXa AOJKHA ObITh HA 1/3
MeHbllle TJIOULA/IH BbITYCKHBIX OTBEPCTHH, a pa3HOCTb UX OT-
METOK II0 BHICOTE JOJKHA COCTABAATH He MeHee 1,8 M.

Jlerom B TelHIe MOXeT BOSHHKATH HENePEeHOCHMas -
pa. Has npenympe:KIeHHs NeperpeBa B TelJHle A0JKHA
OBITH AOCTATOYHAS Macca TEMJOAKKYMYJHPYIOUIEro MaTepH-
aja, ROJKeH Obth obecmeueH XOPOUIHf BO3AyX00OMeH
H OPeAyCMOTPEHO 3aTeHeHHe TeIJALB, YTo 3HAYHTEIbHO
CHHXKAeT TeMmepaTypy BO3JyXa ¥ PacTeHHH H HHTEHCHB-
HOCTb JYUHCTOro TenjooOMeHna. Jlng 3aTeHeHHsl HCIOJb3Y-
I0TCA CHHTeTHYECKHEe TKaHH, TOJOTHO, IIMHOBKH, pacrosarae-
Mbi€ CilaPy2KH Ha OCTEKJeHHEX MOBEPXHOCTAX.

O6beM akkyMyaaTopa TENJOTH (BOASIHOTO, TaJeqHOro,
TPYHTOBOr0), IJAOWAAL OCTEKJEHHBLIX MOBEDXHOCTEH H TOJ-
LHHA TeNJIOHZO0JSALMH ONpeieNdIOTCsl pacueToM € YJeTowm
KJIHMMaTHYECKHX JaHHBIX.

B TyHHeJbHBIX TEIJHIIAX MOTYyT HCIIOJAb30BATLCA MJIOCKHE
KOJJICKTOPBI COHEUHON 5HePTHH M I'PYHTOBble AKKYyMYJIATO-
PBI TEMJIOTHl C ILJIACTMACCOBBIMH TPYOaMH, NPOJOKEHHBIMHU
B IPYHTEe AJS LHPKYJSALHA HACPETOTO HJAH XOJOAHOrQ BO3-
ayXa. B onHOM H3 BapuaHTOp MOXKET ObITh IpejycMOTpeHa

" CHCTEMa BIPBICKA HArpPeToil BOAbl B TENJHIy, 6iaropaps ue-
My ofecleunBaercs TpeOyeMblii TeMIepaTypHO-BJIAKHOCT-

ubifi pexxuM. Ilo cpaBreHHI0O ¢ HeoTamJHBAaeMOH TemJHIEH -

IpPH HCNOJNB30BAHUHM TEJHOCHCTEMBl TEMIlepaTypa BO3iyXxa
Ha 3—8°C pbie. AKKyMyJaHpOBaHHEe TENNOTh! MOXKET OCy-
LIeCTBAATbCA HEMOCPEeJCTBEHHO B CaMOil TEMJHIe B TPYHTE
HJIH B UMJHHADHYECKHX KalCyJax ¢ NJaBAIlNMcs Beliect-
BOM THIA mapaduua.

D¢ bexTHBHOCTb reTHOTENJIHIBI 3HAUHTENBHO BO3PACTACT
NpH NPHMEHEHHH TelJIOBOrO Hacoca, OTOHPAIOIIEro Temiory
Yy IPYHT&, TDYHTOBHIX BOJ HJH HaPyKHOTO BO3/yX4a,

lFeanocymuaku, Buifop meroja cywku omnpeaessercs
MacmTafoM MPOH3BOACTBA, KAHUMATHUECKHMH ocobenHocTs-
MH MECTHOCTH,-BHAOM BBICYLINBACMOIO MatepHasna H CTOH-
MOCThIO AONMOJHHUTEJbHON 3Hepruu, [logBoj TemaoTH K Ma-
TepHaJy OT CYWH/JbHOLO areHTa MOXKeT OCYUIeCTBJIAThCA
KOHBEKTHBHBIM IYyT€M HJH IyTeM H3JyYeHHS, COOTBETCTBEH-
HO Pa3MyaioT KOHBEKTHBHblE H pajHalHOHHBIE CYIIHJKH,
B nepBbix mpOAYKT KOHTAKTHPYeT C BO3AYXOM, HArPETLIM
COJIHEYHOH sHepryell, BO BTOPHIX NPOAYKT HENOCPECTBEHHO
o6ayuaercss CoJiHIEM, TeMiepaTypa B CYLIMJIKAX 3TOTO THNA
nocruraer 60—75 °C. Moryt takXe npHMeHSITbC KOMOHHH-
pOBaHHbBle CYLIMJKH, B KOTOPBIX YUacTBywoT 06a BHAA Ten-
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noo6Mena, Ho npeo6iajaeT KOHBEKUHsA, a yCTAHOBKA COCTO-
UT ¥3 BO3LyXOHAarpepaTe/isi M CYIHJbHOH KaMepbi ¢ -mpo-
3pauHBIMH CTEHKaMH. .

EcrecTBEeHHAs CylKa CeJbCKOXO3AHCTBEHHBIX NPOAYKTOB
HCIIOJIB3YETCs MOBCeMeCTHO U ¢ JaBHAX 1Op. TIpa s10M npo-
AyKTBl PACCTHJIAIT HA 3eMJe, NOJBEUABAIOT NOA HABECOM
unH pasMemator Ha moanoHax. Ilpn cyuike ma Bosiyxe He-
3aIHIIEHHBIX CENbXO3MPONYKTOB HMEIoT MecTo (OoJbUlie 10~
TepH BCJENCTBHE HENOJHOTO BbICYLINBAHHS, 3aIPASHCHUA,
3aM/IeCHEBEHHS, CKJEBbLIBAHHS ITHIAMM, NOBPEXJEHHs Ha-
CeKOMBIMH, NeHCTBHS, OCANIKOB. , }

[IpuMeHeHHe COJHEUHBIX YyCTAHOBOK THNA «FODAUHH
qIIAK> MOBbiIaeT 3QPeKTHBHOCTh CYIUKH H yMEHbIIAeT M0-
tepn mpoaykTa. CyllecTBeHHO COKPAllAercs BpPeMs CYLIKH
W yJyullaeTcs KayecTBO MPOAYKTa, B TOM HHCIe COXpaH-
HOCTL BUTaMHuHOB. QAHAaKO K03(DPHIKEHT ACIONb30OBAHNS Te-
JHOCYIIMJIOK AJIfl CeJbCKOTO XO3fHCTBA, KAK NMPABHJIO, HH3-
KHil, B HEKOTOPHIX cJydasfx 3a rOj OHH MOTYT HCIIOJb3O-
BaTbCS BCEr0 HECKOJbKO Heneab. M 310, €CTeCTBEHHO, HE
CIIOCOBCTBYET NOCTHIKEHHIO BBHICOKHX SKOHOMMYECKHX TIOKa-
3aTesell CyUIHAOK. B HacTOAUlee BpeMA SKOHOMUUECKH LEJe-
c006pa3HO MPHMEHATh TeJHOCYUNIKH JJA CYLIKH CeHa. Cu-
Tyauus A0CTaToyHo GraronpuATHAs MPH CyLIKe APEBECHHEL,
pHIOL, [IPH TPHMEHEHHH TeJHOCYWIHJIOK B MpadednbiX.

Pa3uuaior FeJHOCYUIHIKH ¢ IPSIMBIM H KOCBEHHBIM ACH-
CTBHEM COJNHEUHOH 3HepruH. B ycrTaHOBKax mepBoro THIA
COJIHEUHAS SHEPIHs TOIVIOWIAETCS HENOCPEACTBEHHO CAMUM
NPOAYKTOM H OKDAiIEHHBIMH B 4epHbI{ [BET BHYTPEHHAMH
CTEHKaMH KaMepbl, B KOTOPOH HAaXOLHTCS BbICYLIHBAEMbI
marepuas. CylIHaka 3TOro THIA nokasaHa Ha pHC. 53. Ona
HMeeT BEPXHIOW MPO3PAUHyIO H3OJALHMIO, ePPOPHPOBAHHYIO
mrardopMy AJs pa3MELleHHs BBICYUIMBAE€MOro MaTepiald,
GOKOBbIe CTEHKH (I0XKHasi CTEHKa — M3 MPO3pavyHOTo Mare-
prajia), TEIVOH3OJALAI0 C OTBEPCTHAMH JJIA MOCTYIIEHHS
BO3ayXa u ocHopampe. Jlusl yza/enus BJaKHOIO BO3AYXd H3
CYLIMJKH B BEpXHell QaCTH CeBEDHOH CTEHKH IPELyCMOTpe-
Hbl orBepcris, CylIHIbHbBI YCTAHOBKHM BTOPOro THIA COAEP-
AT COJIHEUHBIfI BO3JyXOHArpepaTesp 1 KaMepHy10 HJHA TyH-
HeabHYIO CYLIMJIKY. B KaMepHOil cylUIHaKe BO3AYX ABHAKETCH
yepes CJIOii BbCYIIHBAEMOro Marepnaja, pasMEmeHHoro ia
ceTuaThIX MOAAOHAX, CHH3y BBEpX, B TO BpPeMs Kak B TyH-
HeJbHOfI CYIIHJKe MaTepHaj [BHXeTCs Ha KOHBEHEPHOH
JeHTe B OJHY CTODOHY, & BO3IYX JABHIKETCA NPOTHBOTOKOM
B 06paTHOM HamnpasJieHHH, .
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PaccMorpuM npHMEPh! KOHCTPYKTHBHOIO BHIIOJHEHHA
KaMepublX reanocyuniaok. [Tpocras cymnska ¢ ucnoabaosa-
HAeM NOJMMEDPHOH IJIEHKH MoxeT OHTh H3roToBAEHA B CO-
OTBeTCTBHH c puc. 54. OHa paboTaer HA ecTeCTBeHHOH TATe.
Bo3nyx marpepaetcs B NJIEHOYHOM COJHEYHOM BO3AyXOHA-

\ \ 7
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Puc. 53. TeamocymHaka ¢ HemocfeACTREHHBIM OO/Ay4YeHHeM BAAXKHOTO
MaTepuana:

1 — mpo3pagynag u3oNAuns; 2 — maardbopva nas MarepHana; 3 — CTeHRa; 4 — Ten-
AOH3ORAUHE, 5, 7 — oTBEpCTHA; 6 — PYHEAMEHT

rpesaTene ¥ mo BO3AYXOBOAY NOCTYNAeT B HIKHIOI YaCTh
CYUIHAbHOH KaMmepbl, rae Ha nepdOPHPOBAHHBIX MOAACHAX
(ceTkax, pelleTkax) pasMerunaercd BAAXKHbIH MaTepuald. Hax
TPeThif BO3AYX JEHXKeTCS B CYyLIMJbHON KaMepe CHH3y BBEpPX
uepes cJaOH MatepHasa M yjpaisercsl M3 KaMeph! yepes 3a-
30p MeXAy BepxHel KDOMKOH H K03bIpbKOM. CTEHKH CYUIHJIb-
HOH Kamepbt MOryT ObITh TenJoH30AHPOBAHB! HAH BHITOJHE-

Hbl H3 CBETONpO3pauHoro Marepuaja, Ilnenounsifi Bo3gyxo-

HarpepatTenb HM3TOTOBJAAETCH M3  MOJHMeDHOH INJIEHKH,
HaTAHYTOW Ha MPOBOJOYHBbIA KapKac. BepxHag moBepXHOCTh

Harpeparens U3roToBafAETCS H3 npospaqﬂoﬁ NnJaeHKkHd, a HuXK- -

HAf — U3 uepHolt (puc. 55,a). Ero MoXHO TakKe BBITOJ-
HHTH B Bl'/le ABYX UMJIHHADHYECKHX NMOBEPXHOCTEH — HADY K-
HO#l PO3pauHoOi H BHyTpeHHel uepHOH (puc, 55, 6).

110

CouiHeuHas KaMepHas CYLIHJIKA C IPHHYAHTENLHEM 1yTh-
eM TnokasaHa Ha puc. 56. OHa BKJaOuaeT BO31LyxoHArpeBa-
T€Jb, CYUIMJIBHYIO KaMepy H BeHTuagTop. B remnaonsonupo-
BAHHOM KOpPINyCe BO3JyXOHarpeBatejs ¢ NMPO3pauHoOil H30-
JfuHefi  Haxomutcy = 3auUE€PHEHHAg  JydenmorJoluaiouias

5

1

-y

Puc. 54. Kamepuan reamocylnufka ¢ NJeHOYHHM BO3JyXOHarpeBaTeleM:

1 ~— neRoYHKIA BO3JyXOHArpeBaTenb; 27— BO3AYEOBOJA; J — CymHAbHAN KaMmepad;
. 4 — pemeTKa; 5 — xKosnipek; CB, BB — cBeXuil B BAAXKHLIA BOIAYX

1
Puc. 55. Tlaenounmit !
BO3JyXOHArpeBaTe/b 2 -
3 napospauuodi (1) a
n wepuofl (2) monumep- 2
HOf T/IEHKR a) 0)

IIOBEPXHOCTL H3 ropHpoBaHHOro MeTaana. I'opauuit Bo3nyx
M0 TemaOM30JHPOBAHHOMY BO3AYyXOBOAY IOCTylaer B Cy-
IWHABHYIO KaMepy ¢ nephOpPHPOBAHHLIMH MNOAJOHAMH 1Js
BHICYLIMBAEMOr0 MaTepHana, KoTopas ycTaHOBJeHa Ha OIo-
pax ¥ cBepxy HaKpbITA KO3bIPHKOM,

Ha puc. 57 nokaszaHa eme 0jHa KOHCTPYKHHS rejHoOCy-
MHJKA ¢ €CTECTBEHHBIM AYTbeM, OTJHYAOUIASIcS THIOM BO3-
EyxoHarpeBaTeasl. B Kopnyce H3 OHHHKOBAHHOIO KeJjesa
C TENJOH30/MIMell PACHNOJOXKEHE [ABe CEKHHH BO3JYUIHOrO
KOJJIEKTOPA MAaTpHuHOro THHA. B KOpNyCe NpeayCMOTPEHb!
OTBEPCTHE [As TOCTYNJEHHS HApy’KHOTO BO3JAYyXa H CBETO-
npospauynas H3ogauusi. ConHeyHas 3HePrHs MOLJOLIAETCSA
B MaTpHIle, npejcTaBasioniedl coGoii nBa pajaa nokpalleHHbX
YePHOH KPACKOH MeTaJJHYECKUX CETOK €O CTAJbHOM CTPYK-
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Prc. 56. Kamepnaa cywnika ¢ BenTHAATO-
poM H rodpuposaHHHM abcopbepoM BOINY-
XoHarpesarTedad:

I ~ pospyxonarpesatens; 2 -— CylIHABHAR KaMe-
Pa3; 3 — BeHTHAATOP; 4 — TEMIOH30JAHPOBAHHLIA

/\( !
ROpNyC; & — Mpo3pauHas M30JsAuHsA; 6 — abcop-

Gep; 7 — BO3NYXOBOA; 8 — ONOpa; 9 — KO3BIPEK b o ——
/ /2

]

Prc. 57. Tenuocyiinika ¢ DOPHCTHM
abcopbepoM  BO3JYXOHArpeBaTeds:

I — Xopnmyc BOSayxouarpeparens; 2-— -
OCTeKJeHHe; 3~ NOpHcTas  JIyuyenorso-
uraiomas nacagka; 4 — CyIIHJbHAs Ka-
Mepa; § — pelieTka AJs MarepHana; 6 —
Neperopenka; 7 —— KOo3bIpek

KO#i MexAy HUMH. Ee MOXKHO TaKKe CIeJATh H3 HECKOJbKUX
CJIOEB YEPHO# MOPHCTON TKAHH THNIA MEIIKOBHHB, Harperwi -
BO3]yX MOCTYIaeT B CYLIHJIbHYIO KAMEPY, KOTOPass HMEET Cy-
MKHUBAWOWLYIOCA KBEPXYy (OPMY H pAX CETOK, HA KOTOPbIe
yKkJaabBaeTcs BAAXKHLE MatepHad. s nopaun Bosayxa
MoA KaXKAL# CJAOH MaTepHaja B KaMepe MPegyCMOTPEHH
BePTHKAJbHLE MeperopojkH, obpasyiolulpe HeoOGXOnHMble
wenan aust Bo3ayxa, CBepxy kaMepa HAKPLITA KO3BIPHLKOM.
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ONHCaHHAA TeJHOCYIIHJKA MMeeT BHICOKYIO 3)PEKTHBHOCTD.
~ KIIJ xoanexropa aocturaer 75 Y Onarogaps 6oJibuio-
- My pacxoxy Boaayxa [0,5 m*/c mum 0,13 xr/(c-m?)], a mno-
trepu nasieHus —go 250 Ila. Cpox oxymaemocTH — 10
5 ner.

Tlpocrag u peweBas reJHOCYIIMJIKA AJAf CeJbCKOX035H-
CTBEHHOI'O KOOmepaTHpa MOKeT OHITH H3rOTOBJEHA H3 MPO-
,3padHON M YEPHOH NOJHMMEPHOH IJeHKH, CTaGHJIH3HPOBaH-
HOR K AefCTBHIO yabrpadHOJeTOBOrc uHaayderus (puc. 58).
Ha nepeBaHHBIfI KapKac HATAHYTa HOJM3THIEHOBAs NJEHKA
toamuno#t 0,1 MM, a gHHIle OpeacTaBasder coboi 4epHYIO
nONH3THAEHOBYIO MJeHKY (0,1 MM), yioXeHHyi0 Ha cJjo#t

i
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Puc. 58. ITnenounasn reqnocymniaxa:

1 — npospagHas NOJHMEPHAA NJEHKa; 2 — YepHas NJeHKa HA HacTHJE IS DasMe-
) UIeHAs NPOAYKTA;, 3 — TEMNIOH3oAAuHsA; 4 — GOKOBBle CTEHKR

WeNyXH TOJLIHHOK 75 MM, CayXallei TeNJIOBO# H30aALHeH.
BokoBbie CTeHKH BHH3y MPHCBINIAHB 3eMJjefl, 1JHHA H LIHDPH-=
Ha KOJJIEKTOpa cooTBeTCTBeHHO paBHH 30 m 4,6 m. Harpe-
THH BO3AYyX MOCTyIaeT B IHJIMHADHYECKYIO KaMepy JHa-
-metpom 1,5 u Buicotolt 1,8 M, B xoTopoit pasmemiaerces 1,75
CebCKOX03SHCTBEHHOrO NPOAYKTa (3€pHAa) B HECKONBKO CJO-
eB TouHok no 150 MM,

Fue omna KOHCTPYKLHs BHICOKO3(D(DEKTHBHOM TeHoCy-
WHAKE AJs Pa3AHYHBIX CeJbXO37MPOAYKTOB MOKAa3aHa Ha
pric. 59. Bo3gyuHE} KOANEKTOP H3TOTOBJASETCS H3 OTAENb-
HEIX MOpyJ el MJolanblo 10 5 M2, KoTopbie B COODAHHOM BH-
Xe 0o0pasyloT naHesH, yCTAHABJAHBAaeMBEE B HAKJOHHOM IO-
JIOKEHHH Ha KDPHIUE capasi. BHyTpH capag pasMelIanTcs ro-
PH3oHTanbHB Kenob HJAH  BeDTHKAJbHBIE OYHKep nJs

_ BJaXKHoro wMartepHaja, BEeHTHJAATOP, BO3AYyXOpaclpenenH-
TeqbHas kaMmepa. [lanend BO3AYLIHOrO KOJJEKTOpa NPHCO-
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eRMHSIOTCA K BEHTHJIATOPY € MOMOLLBIO BO3AyXOBOAa, Jlyue-
HOTJIOIA0NLAs [IOBEDXHOCTp BO3AYLIHOIO KOJIJIEKTOPA — 3T0
NOpHUCTas MATPHIA, YJA4BJAUBAIOUIAS COJHeuHoe H HHbpa-
KpacHoe H3Jy4Y€HHe H HMelOWlds 4Ype3BoafiHo Pa3BHTYIO
IOBEPXHOCTh KOHTAaKTa jJfi HarpeBa Bosznyxa. Dokosbe
U 3aJH7As CTEHKH KOPIyca H3 OIMHKOBAHHOI'O Kejie3a HMe-
10T TENJOBYIO H3oasAnHuio. [Ipozpaunas H3onAnHMA — H3 Clie-
HHAJbHOTO IIPOUHOr0 IICJAMMEDHOrO MaTtepuana C BHICOKOH
NPOMYyCKATENbHOK CIOCOGHOCTBIO AJA COJHEYHOTO H3Jjyde-
HHSl, YCTOHYHBOIO K yJbTPadnoseToBOMy uanyueHun. O6by-

1 1
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Puc. 59. Cywuaxa ¢ Bo3ayxoua-
5 rpeBaresieM MOAYJABHOTO THIA:

1 — MoAyan BO3AYXOHATrpeRaTed;

2 — CYWIHALHBIN XeJ06; 3 — BeHTH-

AKTOP; 4 — BO3AYXOpPACTIPERENHTENb;
& ~~ BO3LyXOBOX

HO MOAYJH HIMDHHOK 4,2 B IJHHOH 2,5 M COEIHHAOTCS MO-
caenoBatenbHO. JIBe manenn paamHof mo 14,5 M mpucoenn-
HeHb K OJHOMY BEHTHJATODY, NPOTOHAIOUIEMY BO3AYX uepe3

3TOT COJIHEUHBIi KOJaeKTOP. Tak, ajg CyWHJKH ¢ 1Joma-

bl0 MOBEPXHOCTH KoJgJektopa 120 M? n0cTaTouHO OAHOrO
A

BEHTHJATOPA MOLIHOCTBIO 3,5 min 5,5 kBT, NpOU3BOAHTEND-

noctb cywnaku 800 xr ceiporo uau 400 Kr BBICYLIEHHOTO
IPOAVKTA B jJ€Hb NPH CPeAHEIHEBHOH MJIOTHOCTH IOTOKA
coaneynoro uaayuenus 19 MIIx/M? B neHb. 3epHa momema-
J0TCH B TOPHU3OHTAJBHOM xeqo6e, NPOJAyBaeMOM HATPETHM
BO37yXOM. AHAJOTHYHEE YCTAHOBKM MOTYT GHTb HCIOJNbL30-
BAHDI AJ7 CYIIKH KYKyPY3H H IDYTHX 3€DHOBBIX, JHCTHEB Ta~
6axa.

s cylikn 3epHa B BEHTHJHPYEMOM TODH3CHTAaJBHOM
xKeJjo6e HJIH BePTUKANbHOM OYHKepe MOXKET HCIOIb30BAThCS
HarpeThit BO3AYX, TeMIepaTypa KoToporo Bcero Ha 2—3 °C
(mpu BbicOTe €105 10 4 M) Hau Ha 5—15°C (B ca0e BHICO-
Toit mo 1,5 M) BhIlle TeMmepaTypsl OKDyKalmoumlel Cpemsl.
OrpaHunyeHne BHICOTHI CJ0A OOYCJOBJIEHO ONACHOCTBIO KOH-
NEHCAUMH BOAAHBIX [APOB B BEDXHEH 4actH caos, 0cOGeHHO
‘B TACMYPHBIE JHH C BLICOKOH BJIaXKHOCTBIO BO3AYXaA.

Jas cyumiku 3eeHBIX KODMOB M CeHa MOXKHO HMCNOJAB30-
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BaTh CJedyiollle MeTOABl: CYLIKA FOpPsAYHM BO3AYXoM (300—
1000 °C) num temabim (40—80 °C); nposerpuBaHue caa6o
nogorpersiM Boaayxom . (0—10°C); BexTmanpoBaHHe Heno-
AOTPETHIM HAPYXKHBIM BO3JYXOM M CylllKa CeHa Ha 3eMJe
B eCTeCTBEHHBIX YCJOBHSX.,

Pacxox 2Hepruy npH CyHlke C€HA C HCIOJb30BAHHEM
COJIHEUHO! 3HEPrHH MeHbIe, yeM mpH paboTe CyUIMJKH HA
JKHKOM TONJHBE, H MPHOJIH3HTE/BHO PABEH PacXoay SHEP-
rHM TpU Cylike HEMOAOrPeTHiM BO3AYXOM. B cucTeMe mpH-
MEHSIeTCS BO3AYLIHBI KOJJIEKTOp COJNHEYHOH SHEPrHH, B KO-
TOPOM TeMIepaTypa Bo3ayxa nosbiuaercy Ha 20 °C B apkuit
conneunnfi geHp U Ha 1°C B macMypHH#E 06Ja4Hbl neHb.
[Ipu 3ToM BIaXKHOCTb CeHA CHUIXKAETCS HA 5 U B MacMypHBIH
nenb. B gauectBe KC2 Moryt 6uTh HCIONB30BAHK OOLYHBLA
ocrekaenunit KCD nau cama yepemnynas Kpblua Moctpofi-
KH, T0A KOTOpOi# cmonTHpoBano aHume KC3I u Bewtuasito-
pOM MPOroHseTcs BO3AYX.

JpeBecHHy CTPOEBOro jeca MOXKHO CYHIHTh B TEIJOH30~
JupOBaHHOA KaMepe o6beMoM 65 M3, B KOTODO# Ha TeJIekK-
Ke pasmemaercs a0 10 M® matepHasa; ¢ MOMOLIbIO BEHTH-
JATOPOB OCYIIECTBJSETCH LUDPKYJIALHSA BO3AYyXa MO 3aMKHY-~
TOMY KOHTYDY; BO3/yX HArpeBaeTcs B KOJJEKTOPe MJjoma
np1o 75 M2, -

Conneunble KyXOHHbIE HeUU. B 10:KHbiX paionax neuu A
NIPUICTOBJIEHHs NMUINK, paboTaouine Ha AeUIUTHOM TOINH-
Be — YIJle, APOBAX, ra3co6pasHoM HJH JKHAKOM TOIJIHEBE, MO-
rYyT GbiTh 3aMEHEHH [eYaMHM, B KOTODBIX HCIIOJB3yeTcs COJ-
HeyHAas 3HEPTHa Han 6unoras. Haubosnee MpOCTYI0 KOHCTPYK-
LHI0 HMeeT COJHEeUHAas NeYb THIIA «TopAYni amuKs (puc. 60).
IMeup mpencraBasier coGoi MeTaJIHUECKH[ SLIHK C TEIJIO-
H30JLUeH U MOJOCTBIO AJA Pa3MelleHus MOCYAH AJg IPH-
FOTOBJeHNA THIIK. BHYTPEHHSS mOBEPXHOCTh MOJOCTH 06Ja-
laeT BBICOKOHl OTpaxkatenbHoi CHocoOHOCTBIO, a mnocyna
LOJIKHA MMETh YEPHBI; MATOBBIl LBET HJH CIIeNHaJbHOe [FO-
rjowanee NOkpuitne. CBepXy medp CHaGXeHa CbeMHOM
cTexasHnof xpHuixoil. Ileus Momer nepemerniatbcs Ha KO-
JIECHKAxX ¥ HMeeT ellle OJHy KPLIUKY C OTparkateneM H Tel-
JoBOH r3oaanueit. [TonokeHne 3710k KPHIIKA MOXKHO H3Me-
HTh, ycTaHaBIMBasg ee BEPTHKAJBHO HJH HAKJIOHHO IyTeM
NIOBOPOTA BOKPYI HIAPHUDHBIX OMNOP TaKHM 00pa3oM, UTOOH
ofecreulTs AOMOJHETEIbHLI TOTOK OTPAXKENHOl COMHeUHOR
Pamuanny yepes crexJAAHHYIO KPBIUKY BHYTPp Amuka. Col-
HeyHOe yCTPOHCTBO TAKOTO THIIA NIPH SIPKOM COJHIE ofecre-

YMBaeT remneparypy He HHxe 80—90°C, a Gaaropaps Ha-
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Puc. 60. Coaneunans neuyb THOA
«ropAuni ALIHK>:

! 1 — MerannHdeckylt  AMiEK; 2 — ren-

JIOH30MANHA; 3 — JYYenorjIouianian
NOJOCTh  AJISl TIPHTOTOBJEHHST NHIIH;
4 — npoapaunas  KpbllIKa; 5 — KoJe-
6 <o, 6 — TellJIOH30/M N pOBaHHasA KPLILIK3
-
: 4
L\ /
\§*§L 3 .
Z /3
77 //1
& ’

{

.-/ ¢
A
Puc. 61. IlamTa ¢ naocKHM con- 2
HEYHBIM KOJAJAEKTOPOM: - J—-ﬂf
! —nauTa; 2 — Conueuublil KOMIeK« °
TOD; 3 — aKKyMyJasiTop TENAOTH}
4 —"rpy6a /4

JIAUUIO TEIJOBOH H30JANMH TENJONOTepH 3HAYHTEJbHO CHHU-
KAWOTCH U MHIIA MOMKET BaPHTbCH B TeUeHHe JJNHTEJNBLHOTO
BpeMenH Ha coanue, Haunbosee sddextnBHO Takywo mneus
MOXKHO HCIGAb30BATH J1Jif paszorpesa nonyhaldpHkaToB U pa-
Hee IPUTI'OTOBJAEHHOHA MHILN.

OpHako B SOJIBIIHHCTBE IPOIECCOB IPHTOTOBJEHHS TiU-
mH tpebylorcs 5oJee BEICOKHe TEMIEPaTypH, KOTOPHE Mo-
ryt GHTb AOCTHTHYTEL TONBKO NMPH MPHMEHEHIIH ONTHYECKHK
yCTPORCTB A/l KOHLEHTPALMH COJHEUHON sHepriun. Bo miuo-
. I'MX cayuasix 370 HepeHTalesbHO, HO, €3 COMHEHHS, TeXlu-

YecKH BO3MOXKHO. B pa#oHax ¢ CyXHM XapKHM KJHMalo:
MOG3KeT HCIIOJIb30BATHCH COJNHEUHAS Nedb ¢ MJOCKUM KOJJeK
'TOPOM COJIHEYHOl SHEPrHH U AKKYMyJSITOPOM TelsiorT
_(puc. 61), Ina noBeimens 3HEeKTHBHOCTH CJIEAYET HCMNO,Ib
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Puc. 62. Manra ¢ napabornuecknm KOHUEHATPaTOPOM:

I — Tenexka; 2 — cToauk; 38— KacTpiolis; 4 — napadi).'m'-xecmfﬂ KORUERTPATOD}
5 — pyYRa 1714 MOBOPOTAa KOHLEHTPATGPa :

30BaTHL CBETONPO3DAyHyIO KPBHIIIKY H oTpaxkateab, [lTocyna
AOJKHA GblTh OKpallleHa B 4ePHbI MaTOBbIH nBet. TensoHo-
CHTEIb B KOJNJIEKTOP MOCTYNAET NO HHKHeH TPYOKE, a U3 Hee

- T0 B aRKyMyJfITOp — 1o BepXHe#H TPyOke.

Tlpumep KoHCTPYKUMH COJHEUHOH meuM ¢ Mapabojo-nHa
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JUHJPHYECKHM KCHUEHTPATOPOM MOKa3aH Ha puc. 62,a u 6,
CosiHeyHast Tevb [J NPHTOTOBJEHHS THINH BKJIOYAeT
YeTbhIPEXKOJECHYIO TeNEKKY, IEPEHOCHOH CTONHK C OTBEpPCTH-
€M 71Ji KacTPIoJH, NapabosnyeCKuit KOHUEHTPATOP, 3aKper-
JIEHHBII HIADHHPHO HA paMe TenexKH, [losoxenne orpaxka-
Teas B TeYEHHe AHA PeryJHpyercs IyTeM MOBOPOTA BOKPYT
ocH B wapHupax, lns obaerueHus peryJHpPCBKH Ha ero OCH
cjejyer MOMECTHThp MAaJeHbkOe 3€DKajblie, a B IJOCKOCTH
CTOJHKA Ieyy CAeJaTh MOJyNnpO3payHOe OKOLIKO M3 MaTo-
BOTO HJIH 1IBETHOIO CTEKJa — OTPa’KeHHbIH 3afulK HCJKEH
BCe BPeMg IONajaTh B 3TO OKOWKO. DTO Gyger 03HAUATh,
YTO COJHEUHHle JYYH KOHIEHTPHPYIOTCA HA jOHBILIKE KaCT-
prosu. Jlas CHHKEHHs TeNJOBbIX NOTEPb BOKPYT GOKOBOM
HecOJayyaeMOfi MOBEPXHOCTH KaCTPIONH A0JKHA OHTp pas-
MelleHa Tennopas u3onfunua. OTpaxkaresp MOKeT ObITb H3-
rOTOBJIEH M3 NJACTMAacCCOBOH TOHKOCTEHHO{I 06O0JIOYKH ¢ Ha-
KJI€eHHBIME ($aneTHbIMH TJIOCKHMH 3e€pKaJbLaMH,

Ecan 3Ty neyb HCNOAB30BATh B TPONHYECKOH 30HE, TO BO
n3bexxaHue 3aTeHeHHs OTpakaTesas ero Heo6XOMHMO BBIHE-
CTH B CTOPOHY H (DHKCHDOBATH H DPErYJHPOBATL €ro I0JO-
KeHHe ¢ MOMOUIbIO LIAPHHPHO 3aKPElJIeHHOH OCH M pbIya-
ros (puc. 62, 6). :

Ha ummpote 40—45° c. . pns NPHTOTOBJEHHSA MOPIHE
Ha geThIpex 4eJOBeK C IIOMOWIbIO 3TOH meun tpebyercs 15—
20 MHH nJs NPHUrOTOBJEHHS oMJjera, 45—60 MuH jpaa Bap-
K1 puca, 1,5—2 u png NPUrOTOBJEHHS JKapeHOro Msca.
B HepaGoueM COCTOAHHH OTpaxaTteldp MOxKeT GHTb 3aduK-
CHPOBaH H yCTAHOBJEH B BeDPTHKAJBHOE IOJOXKeHHEe, DTO He-
06X01UMO 1A MPEAOTBPallleHHs] BO3MOKHOTO TIOBDEXKICHHS
€ro 3ePKaJbHOH TOBEPXHOCTH.

14. COJIHEYHBIE OTMPECHUTESNbHLIE, XONOAMABHbIE M
; BOJLOTIOALEMHBIE YCTAHOBKM ]
Conneunsie onpecuurenn. Hacenenne psiga paitoHos tora
CTPaHBl MCNBITHIBAET OCTPBIA nedHIHT NpPECHOi BOAH, H B
TO K€ BPEMs TaMm HMeIoTCA 3HAUHTE/bHEe 3aNaChl COMEHHBIX
BOJI, HENPHroAnbIX aas nuths. O6ecconnBanne Muuepanu-
30BaHHBIX BOJ HJH ONPECHEHHe MODPCKOi BOjbI YCHELIHG OCy-
DIeCTBJAAETCS C MOMOILLIO CONHeUHof SHeprun. IlepBag B Mu-
pe reJHOyCTaHOBKA a5l 00eCCONHBAHHS 3arpsAsHEHNHX MH-
HEPaJNH30BaHHLIX BOj Obljna MOCTPOEHAa B moceaxre Jlac
Canunac Ha cesepe Uniu eme 8 18721, u1 B Teuenue 36 ner

cuabxana mnpecHo#t BoAOH pyAHHK, naBasg B gedb 20 M3
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OHTHEBOH BOABL. 3TO Obiia MPOCTAs YCTAHOBKA 6acCelHOBO-
ro THIIA, 3aHUMAaBLIAA nJolagb 4600 M2.

YerpofictBo B npHHIHN paboThl COJHEYHO ONPECHUTRJIb-
Hofi yCcTaHOBKH 0aCCeffHOBCro THNA HArJAAHO HJJIIOCTPHPY-
jorcd cxeMmoll, mpuBenenHol Ha puc, 63. Mopckas uiau MHHe-
paJM30BaHHA7 BOJA, 3aNoJHsOmAd Meaxuil GaccelH
¢ TennoH30afAlHeH W THAPOU3OJAIMeH, nmoa neHCTBHEM MO-
raolraemoll COJHeYHOH 3HeprHH ucmapsercd, a o06pa3syio-
1IMecs BOASAHBIE Naph! KOHAEHCHDYIOTCA HA HAKJOHHOH CTeK-
JAHHOH KpHile OaccefiHa, H KalJ# [HCTHAJATA CTEKAlOT

Puc. 63. Coanemnpiii onpecurtens (AHCTHAAATOP) OaccefiHoBOro THOA:

I — Munepasnusosaunas sona; 2 — Gaccefts; 3§ - TemJIOH30MAUHA. 4 — IHAPOUIONS~
fus; 5 — cTekAsHHas Kpbllla; 6 — KOHAeHCAT; 7 — NMpHeMHH Xeno6; 8§ — rpybra
IS AHCTHILATA

B NpPHEMHBE Kenol, OTKYAA 3TOT JHCTHAIAT 1O TPyOKaM
uepes ruAPO3aTBOP OTBCAHTCH B eMKOCTb s ero c6opa. Ha
puc. 64 mokazaHa HeCKOJbKO H3MEHeHHasl KOHCTPYKIHA COJ-
HEeYyHOTo  ONPECHHTENS, HMEIOUIere ABOHHYIO I0JychepHue-
CKy1o 0GOJOUKY H3 NPO3PauHOfi naacTtmacchl. Baytpu o60-
JIOUKH JBHKeTC MHHepaJH30BaHHas Boja, IoaBoauMas 10
HIXXKHeMy MaTpyOKy H GTBOAHMas IO BepXHeMy natpyCky.
Bnarogaps 3toMy mpousBoauTCs NpeaBapHTeJbHH 00~
IPEB BOAH 34 CUeT TEMJOTH KOHAEHCAIHH NapoB.

Mepsag 8 CCCP onbITHO-NPOH3BOACTBEHHAA COJHeyHasd'
yctaHoBka pasg 06ecCONHBAHUS MHHEDaJH30BAHHLIX BOj OBI-

" Jla coopyskeHa B 1968 r. B mocesnke Baxappen B myctbine

apa-Kym B TypxMennu, OHa umesa nuomane 600 M2, je-
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ToM faBaja oT 2,4 1o 44 npecHoit BoxH B jnenb ¢ 1 M2 nio-
prangu 6acceitHa ¥ OOGCAYKHBAJla OBLEBOAYECKYIO hepMy.

Hauunasi ¢ 60-x rofoB B pasiHuHBIX CTpaHax OB COOPYXEH psal
KpYNHBIX COJHEUHEIX ONPECHHTENBHBIX YCTAaHOBOK OacceiinoBoro THma.
B uacrosiliee BpeMsi B MHpe 3KCHIyaTHpyercst ue Menee 25 MOIIEHX
COMHEYHBIX YCTAHOBOK J/si ONPECHEHHS MOPCKOH BOAH ¢ CAHHHUHON
naomanbo Saccefina or 100 zo 30 000 M? & cymmapro#l naowanswo 6o-
ace 50 Toic. M2 n ofuiel npoussopuTenbHocTbIo Gosee 200 M¥ mpechofl
poan B jedn. HauboJee KpynHas cosiHeunasi OnpecHHTENbHAS YCTAHOBKA
skcrtyatupyerest ¢ 1984 r. B A6y-/labn (O6bennucnnsie Apabekue Smu-

11

2 3

AY
Puc. 64. TlnacrmaccoBhifi AHCTHAIATOP € MOZLOTPEBOM BOJAH:

I — Mopckag Boaa; 2 — goprnyc Gacceitua; 3 — TensoR3onsuAsn; 4 — THAPOH3OAANHSA;

5 — BHYTPeHHss 1po3paunag o06ON0uyKa; 6 — KOHAGHCAT; 7 — AMCTHIINT;, 8 — OTBOA

RHCTRANATA; 9 — uapyxXuag npospaunas oGosiouka; [0 — Xodonuas Bona 11 — ma-
rperas Boja

patsl), KoTopast 6ela paspatorana cosmectso CIHA y Hnonmest. Jrto
yCT2HOBKA HOBOI'O THNA, H pacueTHasi NPOH3BOAHTENBHOCTH COCTaBAsIET
120 m® npecHofi BoAH B j€HD, a GaxTHUECKH AOCTHTHYTAsl CPeIHErojo-
Bas TpoH3BoAKTeAbHOCTH 80 M® B penp. K wHCIy KPYOHEIX COMHEYUHEIX
ONPEeCHHTE/NbHEX YCTaHOBOK OTHOCATcS 4eTHIPE YCTAHOBKH B I pellun —-
ua octpoBax [atmoc (naomans Gacceiina 8500 M2, npOHABOAHTENLHOCTD
40 M3 guctHAAATA B JeHb), Kumoroc u CuMu (mwiomans 2600—2800 m2),
ape ycranoBku B Kybep Ilean B ArcTpasun npomszointeasHocTslo 14 M3
B Jeub, ycranoeka B Ilaxucrage (IBapap) maomansio 16 000 M2 i npo-
H3BoAHTenBHOCTRIO 60 M3 mpecHofi Bopbl B JeHb, YCTaHOBKH Gonbuoh
HPOU3BOAHTEILHOCTH NocTpoeHsl Takxke B Mcenamma, Hummm u gpyrax
cTpamnax.

CyumiecTByomue THIE COJHEUHEIX YCTAHOBOK AJS ONpec-
HeHHS MOPCKOfI BOAM M 06ecCONBAaHHY MHHEDAaJU30BAHHOM
BQIbl MOJKHO Pa3feJiMTh Ha TPH CPYIIIbE:
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1) ompecHuTeNH GacCeAHOBOIO THIA, B KOTOPBIX COJNHEY-
Hasi SHEPTHsA MCIOJb3yeTCs HEmOCPe/CTBEHHO g HChape-
HHs BOJAH B Mpolecce AHCTUIANMA. B KadeCTse JOMOJHH-
‘TeJIbHOrO HCTOYHHKA SHEPTHA MOKET HCIOJb30BaThCH, Ha-
npHMep, HarpeTas oXJax/alolas BoAa;

2) ycTagOBKH C MPOUECCaMH YBJIAXKHEHHA BO3AYXa

H KOHJEHCAIMH MapOB ¥ MHOTOKPATHBIM HCIIQJb30BAHHEM
COJIHEUHOH SHEPTHH B MHOIOCTYNEHYATBHIX MJIM [apaJiie]bHO
BKJIIOUCHHBIX PACUIMPHTENSIX-HCIAPHTEIAX, IPH TOM Iepe-
HOC BOAAHBIX. TAPOB OCYLLECTBJISAETCS BCJACACTBHE KONBEKIHH
BO3yXa;
+ 3) yCTaHOBKH, B KOTOPHX HCTOUHHKOM 3HEDPTHH CJYXKHT
cONHeuHAs DajMallAd, HO NpHHUMN paborsl Hx NoaobeH
OBBIUHBIM TONJHBHLIM ONPECHUTe bHBEIM YCTAHOBKAM, Mpii-
yey pBHKeHue pabouefi XKHIAKOCTH M BOASHBIX NMapoB OCYy-
LIeCTRASETCS C MOMOILIbIO HACOCA H BAKyyM-HACOCa.

Iast marpeBanns ot 20 go 50°C 1-xr mam 1 g BOxH
i ee ucmapenus tpe6Gyerca oxomao 2400 xJIK TemorThl HJH
670 xBT1-4 Ha 1 M® Boxbl. B TeyeHHe seTHero COJIHEUHOTO
nus Ha 1 M2 nocrynaer okono 20 MJK coHeuHO# 3HEPTHH,
npu KILJIL conneyHOro onpecHATe s 0,36 3a neHp HCnapser-
€51 CJIO# BOJBI TOJIMHOR 3 MM.

Buaarogapa Sojee 3¢pGdEKTHBHOMY KHCHOJb3OBAHHIO Ter-
J0TH (B 4YaCTHOCTH, JAJsl TIPeiBapHTEJbHOro MOAOTPEeBa
ONpEeCHSIEMOf BOJBI 34 CYET TEIJOTH KOHJEeHCAlHH BOASHEX
\1IapOB) B MHOTOCTYNEHYATHX COJHEUHEIX OMDECHHTEJb-
HBIX yCTAHOBKAX €e PacXoj 3HAUUTEJbHO HHXKe TEOperHye-
cxoro (670 kBr-y Ha 1 M®) un cocrasaser Bcero 50—

© 60 xBr-u/M®, a B cHcTeMax ¢ mpHMeHeHHem obpartHOro oc-
MOCa H 2JeKTPOAHaju3a H TOro MeHbime — 5—15 kBr-u/M3,
B ycTaHOBKAax MOCJEJHHX THIOB noTpebaenHe sHeprui mpo-
NOPUHOHAJBHO CONECOLEPKARNIO BOALL, H NPH JHCTHIMNALNH
3arPA3HEHHOA MaJOMHHepaU30BAaHHOH BOAB DACXOJ 9HED-
ruu coctaBaget 1 kBr-u/M3

Ias xpynHOMacuITaBubX COJHEUHBIX OINPECHHTE/NbHBIX
YCTAHOBOK € CYTOYHO} NPOH3BoAHTe bHOCTBIO 100—200 m?

, BOABI B jleHb MHOTOCTYNeH4YaTHe yCTAHOBKH HMEIOT npeHMy-
LIECTRO, TAK KAK OHY NOTPESsAT MEHblle SHEPTHH HA fe-
pekauky, H 0BopyaOBaHHE B MeHbUlell CTENeHH NOJAaercs
KopposuH. B yxe ymoMpHapulefics KPYNHOI ONpECHHTEJb-
Hofi ycranoBke g ABy-IlaCl HCmOJB3YIOTCA BAKyyMHUPOBaH-
Hble TpySuaTble CTEKJARHBIE KOJJIEKTODBL  ILIOINAMBIO
1862 M2. B nux Boja narpesaerca 1o 80°C u Bniue u mo-
JaeTcs B TEMJIOBOH akKyMyJasarop, 6aaroxapsi yemy obecrne-
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yuBaeTCs HENPepHBHBIA Nponece AUCTHINAUKU, TeMnepary-
pa BOJBl, MOoCTymawoLlelf B Hcmapurtend, pasHa 75—80°C.
TpeGyempiil pacxoy TeIIOTH coctaBaser 45 gkBr.y na 1 m?
AMCTHAI5ITA, a4 pacxon 3jexrposHepruu 7 kBrt-u/m3, Ilpu-
MeHeHHe COJIHEYHHX 0aTapeii MO3BOJHT CYILECTBEHHO CHH-
8HTb CTOMMOCTB TONyYaeMOH BOJBI.

Conneynele XONONHABHBIE H BOAOMOAbEMHbIE YCTAHOBKH.
Ipuanun paGoTel XOJNOAHJbHB X YCTAHOBOK ONHCAaH
B TJa. 3.

X070 MOXKHO NMOJYYaTp B CONHEUHHX aGCOPOIHOHHBIX
XOJIOAUIbHBIX YCTAHOBKAX NepHoandeckoro pelicreug. Jas
YCTAHOBOK 3TOTO THIIA XapaKTepHO COBMeEIleHHe B OJ{HOM all-
napare AByX sneMenToB cucteMb!, Tak, remeparop u abcop-
fep cOBMEILAIoTC € KONJIEKTOPOM CONHEYHOH SHepruH, a uc-
napHTenb — C KOHAEHCATODOM, OJHAKO 3TH (YHKIHH OHH
BHITTOJIHSIIOT B Pa3HOe BpeMsl CyTOK. B nHEBHOe BpeMst KOJ-
JIEKTOD  COJIHEUHOfi  3HEPTMH  CJAYXKHT  TEHepaTopoM,
a Houblo — aGcopbGepom. Ilog nelicTBHEM NOIJIOUIEHHOH €OJI-
HeYyHOH SHEPTHH jHeM H3 KPellKOro pacTBOpa aMMHAaKa B BO-
A€, HAXOJSIIerocd B KOJJEKTOPe, BbLAENSeTCd aMMUAUHBIH
nap, KOTOPBIA 3aTeM NpeBPamiaercss B KUAKOCTh B KOHjeH-
catope. JKHAKHA aMMHaK HaKanjuBaeTcs B CHENHAJIbHON
@MKOCTH ¢ BOAAHOH py6alukod. B HOUHOe BpeMs MPOHCXO-
IHT OXJaXKJeHHe KOJNJIEKTODA NPH OTKPBLITOH KPHIIKe H gaB-
JIEHHE B CHcTeMe nanaeT. AMMHAK B €MKOCTH HCIapsiercs,
oT6Hpas TenjoTy y BOAH B KOXyXe KOHJEHCATOpa-HCHADH-
TeJi, a nap noctynaetr B abcop6ep-KONJIEKTOp, rae OH Io-
raoulaercs caabuiM pacTBopoM, o0pasys KpenkHi BogoaM-
muauneit pacreop. Ilpn 370M Boga B KOKyXe oxjaxgaercs
Ao teMmrnepartypsl —5°C u mnpespamaercs B Jeia. Ha cae-
AVIOLWIH JeHb UK [TOBTOPALTCA. :

[Mpuruun paGoTH APYroit XONOANJIBHONR YCTAHOBKH . me:
PHOIMYECKOr0 JEHCTBHA, OOeCHeuHBalOWIe); TeMIepaTypy
4°C B KaMepe /19 XPaHEHHs BAKLUHB, OCHOBAH Ha NpoLec-
cax ajAcopOuHu-gecopOUME B CHCTEMe  [e0JHT—BOAA
(puc 65). IOnem B conneunom roanekrope (KC3), conep-
JKalleM HACHIIIEHHBIH BOAOH IGOJNHT, B De3yJbTate NOBHI-
mreHUs TeMmmepatypul gaBjenune B KCD craHOBuTCS Bhillle
JaBAeHAS NMapoB, COOTBETCTBYIOUIEr0 TEMNEPaType B KOH-
geHcatope, YacTe BOAb! H3 11€0IHTA 1eCOPOUDYETCS, U mapsl
KOHAeHCHDyIoTCa B KOHaeHcaTope. [Ton neficTBueM cHJb TH-
KeCcTH BOJA CTeKaeT B MCMapHTEJb, TOMENEHHBIH B TEMNJO-
H30JJMPOBAHHBIK UMK C KPBIILKOH.

B HouHoe Bpems Temneparypa B KCO nocrenesHo cHu-
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JKaeTcs H AaBJeHHe B HeM CTAHOBHTCA HHUXKe AaBJeHHs Ta-
poB mpH Temneparype B ucnaputene T [Ipn atom maxons-
magcs B HEM BOJa ucnapseTcss u obpasywoolivecs BOASHBIE
napsol noctynator B KC3 u TaM ancopGHPYIOTCs LEOJIUTOM.
IMponecc UaeT ¢ MOrJOILEHHeM TEMJIOThl, H MPH 3TOM BO3HH-
KaeT oxJaxpaomusi 3QQPekT B HCIapUTeNe H faxe MOXKer
06pasoBHBATECA Jej. BeHTH b obecneynBaer nepekaoyeHe
KOHTYPOB [UPKYJSUHH AHEM H HOYblo, OXJaxknaeMple MEAH-
KaMeHTH NMOMeN AT B SIHK.

3 5
Puc. 65. Conneunass XOJORHJbHA® § 7 \
KaMepa Aasl XpaHeHHs! BaKIUHH: ;X\\\ 2 y
-
1 — conHeuHn{l KOANEKTOP; 2 — KOHJEH- % 6
catop; 3 — HCHapHTenb; 4 — TeNJOH3OIH« g B/ -
poBaHHAs KaMepa; 5 — KpHIlIKa; 6 — aM« {H“m 7 7
nyJisl ¢ BaKiiHHoff; 7 — BeHTHNB 777

2

B cOMHEYHEX BOXONO b€ MHB X yCTaHOBKax AJA

‘, NpUBOJIa Hacoca HCIOJb3YIOTCA CO.HHe‘{HbIeléaTapeI/l HJu

TENJIOBHEe ABHraTe M, paboTamoline MO TEPMOAHHAMHUECKO-
My UHKJY ¢ HU3KOKMTIALIEH paboyeil XKuAKOCTbIO. MOMIHOCTD
HNPHBOAA 3aBUCHT OT POH3BOAUTENDHOCTH M Halopa Hacoca,
onpeneasieMoro IAYOHHOR CKBaXXUHBH, OOBIYHO a0CTATOYHO

3—15 kBr.

15. DHEPIETUUYECKOE MUCNMONL3OBAHME BMOMACCHI

Ipu QotocuHTe3e B 3eJEHBIX PACTEHHSAK HCIOJNb3YeTCs
cojieyHas sHeprus, MexaHuaM (OTOCHHTE3a MOMKHO Tpen-
CTaBUTH B BHAE caeaytouleir peakunu: xa0poduii-+nCOy-+-
+nH,0-4cer—xaopoduan +rCH0+n0,, rpe CHO —
4acTp MOJEKYJHl yIJaeBo#a, copeprKauledi OIUH aTOM yrJe-
pona. [lpocrefiumit yraesox TIJI0Ko3a HMeeT Qopmyay
6(CH;0), 1.e. comepXXHT llecTb aTOMOB yraepoja. Juok-
CHJ YIJI€poja H BOJa MOIVIOWLAI0T TOJbKO YJAbTPAaQHOJETOBOE
u3jyuyenne H JIJHHHOE HMH(PAKPaCHOE N3JyUeHHe, a XJO-
podua pacTeHHfl MOIJIOIAE€T BeCh BHIMMMLIN cBeT (C AJIH-

o]
" Hoit BOJHE! kOpoue 6800 A), npu 9TOM OH aKTHBHPYeTCS # Me-

penaet CBOO 3HEPIrHIO BOJ€, KOTOpag BBIAEJISAET aTOM BOJ10-~
pona nas peakuun ¢ COp. 3a 2THM MPOLECCOM CAEAYIOT APY-
r'ie XUMHYeCKHe peaKUHH, B OCHOBHOM KOHTPOJHDYeMble
9H3IUMAMM M AAONIHe KHPBI, OCJNKH U YIIeBoabl. JddeKkTHs-
HocTp (POTOCHHTE32 B €CTECTBEHHEIX YCJOBHAX Upe3BhbIyaid-
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HO HU3Kag — okoJo 1 %, ojlHaKo eKeroaHbiii mpupoct GHO-
Macchl 0 CBOeMy 3Heprocojiep:kaHuio B 10 pas mpeBbiuaer
roj0Boe notpebJjeHe sHepTHH B MHUpe H B 200 pas — sHep-
-ToCcoZepIKaHue MHUIH, NOTpebyieMoll 4esoBedecTBOM.
OCHOBHBIMH HCTOYHHKaMH OHOMACCH SBJSIOTCS Jeca
¥ CeJbCKOe XO031HCTBO., 3a roj Jgeca gamnot 7,5-10° 1 6uo-

MAacchl, a4 OTXOJbl CENBbCKOXO03gHCTBEHHOrO Ipou3BojcTBa —

4,2.10°T Gnomacce. B sabopaTopHBIX YyCJOBHAX 3ddek-
THBHOCTb (pOTOCHHTE3a jocturaet 35 Y.

Hcnonb3osande (OTOCHHTE3a /51 BHIpALHBAHKHY ObICT-
popacTymux pacTeguH -— CaxapHOro TpPOCTHHKA, KeHada,
H0/ICOJNHEYH KA, COPIO, MAHHOKH, CHHE-3eJIeHbIX BOAOPOCeH,
nepepaborka OHOMAcCH ¢ MOMOLIBIO COJNHEUYHOH SHEPTHH,
6H0QOTONHN3 BOAB /5 NPOH3BOACTBA BOAOPOsiA, OHOKOHEED-
'CHfl OPTAHHUYECKHMX MaTepHaJOB B MeTaH, MHPOJIH3 H XHMH-
' 9eCKOe BOCCTaHOBJICHHe OPTaHHYECKMX MAaTepHaJoB C IOJy-
mMeHueM TBepABIX, XKHAKHX ¥ razoobpasHbIX TOIJIHB — BOT
.Te TEeXHOJOTHH, KOTOPble Pa3pabaThIBAIOTCH 4Js ONYUYeHHS
3KOJIOTHYECKH YHCTOr0 TONJNHBA ¢ I[IOMOILIBIO COJNHEYHOH
3HEPTHH.

ITponsBOAATENBHOCTD COJIHEYHON YCTAHOBKH J1Jil Bbipa-
HMIMBAHKUs BOJOPOC/EH 3aBHCHT OT MHTEHCHBHOCTH H CIIEKT-
PaJIbBHOTO COCTABa CBeTa, TEIJIOBbIX M THIPOAHHAMHUYECKHX
“HapaMeTpoBR Ipolecca, KOHCTPYKIHH (DOTOCHHTE3HPYIOUIETO
anmaparta, KOHUEHTDPALKMH YTJACKHCAOTH, KOJNHYECTBA H CO-
CTaBa IHTAaTeNbHOH CpPeabl, BHAa BOAOPOCAel H T. 1. Bax-
HbIM HCTOYHHKOM O6HOMAacChl ABJASIOTCH OTXO[bl CeJdbCKOro
X03fHCTBA, nepepaGOTKH APEBECHHBI, TOPOACKHe MHIICBHIE
OTXO bl

TIpeo6pa3oBaHye GHOMACCH B TOIJIMBO BKJKOYAeT OHO-
JIOTHYECKHe MeTOjbl — aspoOHoe OpoKeHHe, aHa3poGHYIO

- ¢pepDMEHTARHIO, THAPOJH3 C NOMOMIBI0 KHCJOT H 3H3HMOB,
MHKPOGHOJOrHuecKHe H OHODH3UUYECKHEe IPOLECCH, TepMO-
XHMHYECKHE MEeTOJB — IHPOJIH3, BOCCTAHOBJEHHE, THIpOra-
SUDHKALKIO U IPAMOe CIKHlaHue.

H3 07X010B MOXHO NPOH3BOAHTL CHHTETHYECKYIO HedThb
M ras, 0Moras M CIHDTHI, KOTOpbie 3aMEHST HedTenposyK-
Thl U NPHPOAHBI ra3, B TOM YHCje B JBHTaTe/IsiX BHYTDEH-
HEero cropaHus,

B Bpasusny npon3BOASAT STHIOBBIH CIHPT H3 PACTHTE/b-
HOTO ChIPbfl — CAXapPHOrO TPOCTHHKA H MAHHOKH, MMEIOIIHX

poxKa#HOCTE cootBeTcTBeHHO 50—60 u 15—40 T ¢ 1 ra.
bIXOJ{ 3THJOBOTO cIIHpTa coctasjseTr 70 & U3 1 T caxapHoro
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rpocTHHKA U 170 jy n3 1 T MaHHOKH. DTHJIOBBIH CIUPT 3aMe-

_Hset GensuH B b0 % aBTONapKa CTPAHBL

Bosbliiie mepcneKTHBB Y COJHEUHO-BOJLOPOIHON 3Hepre-
THKH, Bojopox yaoGéH Ans TPaHCHOpPTa 3HEPrHM Ha G6OJib-
IMe paccTosiHus mo TpyGonposojgam. OH aABJseTCa BaxKHeH-
IIAM XHAMHUYECKHM CHIDbEM H 3HEPTOHOCHTE/eM, er0 MOXKHO
NPUMEHSTh B KaueCTBE KOJOrHYECKH YACTOro (IIPH ero Cxxi-
ranuu o6pasyercsa Boja) TOMJHBA AJd ABUTATesNed BHYTPEH-
HEro CrOPaHHs M TeXHOJOIMYECKHX IHDOIECCOB AJs MpPOH3-
BOJICTBA 3JIEKTPOHepPIHY B TONJIMBHBIX sJaeMeHTax. Boxopos
MOJKHO aKKyMYJIHPOBATb IOCPEJICTBOM THADHIOCE MET4/J0B
MJH B KHAKOM Buje. [IpOH3BOJCTBO BOJAOPOJA NMyTeM 3JCK-
TPOJIH3A BOAB C HCIOJNb30BAHHEM 3JEKTPO3HEPTHH, HOMY-
gaemoil Ha C3C, sBagercs BecbMa 3DQEKTHBHBIM H CpaB-

" HUTEJbHO LelleBhIM IMPOHECCOM. HepCHeKTHBeH MEeT0x

ToJiydeHyst Bojopoja myteM OHOQOTOJH3A BOABI C HCHOJb-
30BaHHeM (OTOCHHTE3a 3€JEHBIX DaCTeHH{ HJH CHHe-3efe-
Hbix BojopOcaell. PaspabarbiBaiorTcs cnocolu MOJyyeHHS
BOAOPOJA C HEMPAMBIMH XHMHYECKHMH LHKJAMH, IPUBOASA-
MIMMH K PA3/I0KeHHIO BOJb 1 MOJNYUYEHHIO BOJLOPOJAA NIPH He-
BLICOKHX TeMIepatypax.

Fnasansras

PACMET U NMPOEKTUPCBAHUE COJTHEYHDBIX
YCTAHOBOK

6. PACTIONATAEMOE KOJIMHECTBO CONHEYHOM SHEPTMM
U TEMNOBAS HATPY3IKA

Pacuer cOJHeyHBIX yCTAHOBOK BKJOHAeT OIlpejencnne
pacmosaraeMorc KoJH49eCTBa COJHEUHOH IHepryun, TenJgo-
NPOH3BOAHTENBHOCTH COJNHEYHOro KOJIJIEKTOPa M YyCTaHOBKH

B NEJOM, TeIJIOBOJ HArpy3xH OTOIJIEHHA M ropsiiero BOJO-

cHaGKeHusl, 3HepreTHYECKHX H reOMETPHYECKHX Xapakre-
PHUCTHK TEeNHOCHCTEME!, B TOM YHCJE NJICIIaiH HOBEPXHOCTH
KOJLJIEKTOP 2, 06beMa aKKyMyJSTOpa TenaoThl, TOg0BOMH 1011
COJIHEYHON 3HEePTHH B MOKPBITHH TEIJOBO HAIDY3KH H FOJ0-
BOH 3KOHOMHH TOINHUBA.

Onpepejiendie PaclcraraeMoro KOaWYeCTBA COJSHEUHOH
aHeprud. Ko/iHuecTBO COJHEYHOH 3HepruH, NOCTynAawuel Ha
FOPH3OHTAJNBHYIO MOBEPXHOCTh 3eMJIH, CHJbHO 3aBHCHT OT
WHAPOTH MeCTHOCTH (cM. puc. 1 i Taba. 1). OtHowenue cpea-
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HeMeCAYHBIX NPHXOAOB COJIHEUHOH pPajvauMu B HiOHe U Nle-
kabpe c yBeJHYeHHeM IIHMPOTH BO3DAacTaeTr, W Ha IUPOTE
50° c. m. oHo npuGAH3NTENbHO paBHo 13. Fmie B GoJibuiet
Mepe Das3/HYaeTCs MOCTYyIJIEHHE COJNHEYHOH 3Hepruu B Ca-
Mblff XOpOIIMit B CaMblit NJOXO#H AHHM TOAA, IPH 3TOM OTHO-
wenne Evaxe B Eyun MOXeT gocturate 50. iy gaHHble CBH-
JIETENIbCTBYIOT O OONbUIOM H3MEHEHHH B TeyeHHe rofa KOJH-
HECTBA MOCTYNAIOLIE# COJJHEUHO) SHEePTHH, 4 ¢/ef0BATENbHO,

B 0 noA00HOM H3MEHEHHH TENJAOIPON3BOAUTENBHOCTH IeJiNo-
CHCTEMBI.

e e

. . d N
'94'80 w ' M
’/>% .

AI

Puc. 66. Cxema kaxymerocs xsuxenns CoaHlla no Hebocrony

Jlna pacuera pacmonaraeMoro KOJHMYECTBA COJHEUHOR
SHEPTHH, MOCTYNAIOUIEr0 Ha HAKJIOHHYIO JIyUenOrIOULAIoNTy o
HOBEPXHOCTb, HEOOXOAHMMO 3HATb YIJb! NafeHHs CONHEUHDIX
Jyuefi Ha HAKJIOHHYI0 M TODH3OHTAJBHYIO MOBEPXHOCTH
B faHHoM Mecte. TlosolKeHue HekoTopO#t Touku A Ha 3eM-
HO{ TOBEPXHOCTH OTHOCHTE/IBHO COJIHEUHBIX JyYed B jaH-
HBI MOMEHT BDEMEHH ONpenesisieTcsi TPeMsi OCHOBHLIMH yr-
JaMH — WHPOTO/ MECTONMONOKEHUst TOUKH (, YACOBbIM YT-
a0M o 1 ckiaonenneM Coanna 8 (puc. 66). lupora ¢ — 3710
yros MexXny JHHHEH, COequHsomel To4Kky A c nentpom 3eM-
au 0, u ee mpoeknHefi Ha IMNOCKOCTh 3KBatopa. Uacosofi
Yroa ® — 3TO yros, M3MepPeHHbIH B 3KBATOPHAJBHOH ILIOC-
KOCTH MexXay npoexunefi nuuuun 04 u [IPOEKIIHEH JIMHUHU, CO~
-eaunaomesi ueHtTps! 3eman u Connua. Yrog w==0 B coliHey-
Helff Nosimens, a 1 4 cootsercryer 15°. Crionenne Couin-
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12 6§ —3TO yroa MeXAy JHHHEH, COEAUHSIOUIEH IEHTPH
3emau u CoJHIA, H ee NPOeKIHefl HA MJOCKOCTb 3KBATOPA.
Crionernue ConHna § B TeueHHe rofa HellpEPbIBHO H3MEHS-
ercs — 0T —23°27’ B neHb 3HMHEro COJHLECTOSHHA 22 fe-
Kabps 10 +23°27’ B geHb JETHEr0 COJIHIECTOTHHA 22 uions
H PaBHO HYJIO B JHH BECEHHEIO M OCEHHEro PaBHOAEHCTBHSA
(21 mapta 1 23 cenrabps).

"~ Cxiouente ConHna B AAHHHA NeHb Olpejensercs IO

dopMyie

. 284 1+ n
8 = 23,45 sm(360 - )
rjae # — HNOPSAKOBBIl HOMED AHA, OTCUATAHHHI oT 1 auBaps.
B xauectBe 7 OGBHIYHO Oepercss HOMEp CPEeAHEero pacyeTHoro
nHs mecsaua piaa I—XII mecsiues roga.
Huxe npuBogsatca AaHHBE Ayis n A § aiA cpeanero AHS
I—XII mecsnes:

N 47 75 105 135 162 198 228 258 288 318 344
5 rpax . . -%.9 —13 —2.4 9,4 18,8 23,1 21,2 13,5 2,2 9,6 —18,9 —23

Hapsaay ¢ TpeMsi OCHOBHEIMH yIJIaMH ¢, @ H 8 B pacye-
Tax COJHEUHOH pajHalHH HCIOAB3YIOT TaKXKe 3€HUTHHIH
yron z, yrog BHCOTH « u a3uMyT a CosHna (puc. 67).

3enutHH# yroy CoNHIA 2 — 3TO YIOJ MeXK[IY CONHEUHBM
JIy4OM M HODMAJIbIO K TOPH3OHTAJBHOH MJOCKOCTH B TOY~

Tpaexkmopus
pCoana

fopu3sonm

Prc. 67. Yram, onpefeasionine nojoxenne 1oukn A Ha seMuofi moBepxs
HOCTH OTHOCHTEJBHO COJHEUHHX JAyuedl
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ke A. ¥Yrog Boicotw CoJsHIA o0 — 3TO Yrog1 B BePTHKAJBHON
NJ0CKOCTH MeXKJy COJIHEUHBIM JYYOM H ero npoexiHefi Ha
FOPH30UTANbHYI0 MA0CKOCTh, CyMMa a--z pasHa 90°, Asu-
Myt CoJHLZ @ — 9TO yrosl B TOPH3OHTAJBHON MJOCKOCTH
MeX1y NPOEKNHel COJIHEYHOro Jyua H HampaB/eHHeM HA
1or. A3IMYT NOBEPXHOCTH O H3MEPSETCa KAk yrod Me;\my
HODMaJIbiO K NOBEPXHOCTH H HAMpABJEHHEM HA IOT.

CBsisp MeX/y NOMOJHHTENLHBIMH H OCHOBHBIMH erIaMH
YCTaHABJHBACTCH C/ICNYIOLIHMH yDPABHEHHSIMH:

3eHHTHBIH yroJi COSZ=COS @ COS ¢ €08 §+-sing sinf;

yrog Bbicorst CoaHlia o=90—2, MosTOMY. Sint ¢ =Cc0s 2;

azumyt CoJsinna sin a==sec ¢ cos § sin .

B cosneunnbii moaxeds (w=~0) a=0 npu p>8 u a=n
npu ¢<6. ’

MagcuManbublii yrog - Beicotsl  CosiHIIA  OCTHraeTcs
"B COJIHEYHDI{T OIAEHD NPH 0 =0, T. €. Clwaxe="71/2— | g—35|.

Ipu noawv3oBanun npuBegenHHME GopMyJaMHu Aasi ce-
BEPHOTro noJylapus IHporta ¢ Gepercs co 3HAKOM <«--»,
a 1751 FOXKHOTO — CO 3HAKOM «—», ckioneHHe Cosuna §
HMeeT 3HaK «-F-» 1Js Jera (0T BECEHHEro g0 OCEHHEro pas-
HOJEHCTBHS) H 3HAaK «—>» B OCTAJ/bHOE BpeMsi roga. ¥rol o
usmensiercst oT 0 B cosiHeuHBIH noajesp 1o 180° B mosHOUB,
npu © <90° oH uMeer 3HAK «+», a IpH ©>90° — 3HaAK «—>.
Asumyr Cosnua a usmensiercs ot 0 1o 180°.

Yrosa HajeHus COJHEYHBIX JyYyefi Ha NPOH3BOJBHO ODH-
eHTHPOBAHHYIO MOBEPXHOCTb, HMEIOILYI0 a3UMYT Qn H Yrod
HaxJ/0HA K FOPH30HTY B, onpenensercs no GopMyJe

cos i = sin f [cos 6 (sin ¢ cos g, cos o - sin a; sin w) —
— sin 6 cos ¢ cos ag] -+ cos B [cos 8 cos @ cos & - sin § sin @],

rae @ — wupora; § — ckaonenne CoJHIA; ® — YaCOBOX
yroa CouaHna.
Yros majgeHus Jydeil Ha ropH3OHTaJbHYIO MOBEPXHOCTb

(B=0) |
cos i = ¢os § cos ¢ cos w + sin & sin .
> ¥Yron nafenHs ayueii Ha BeanKa.anyfo noaepxnocu
(5=90°)
cos i == cos 8 (sin ¢ cos a; cos o +
+- sin ag sin w) — sin 6 cos ¢ cos a;.
A3uMyT BepTHKAJbHOR MOBEPXHOCTH Gy B TOM cJydae,
€c/iu OHa OpHeHTHpOBaHa Ha or, paBen 0°, na zanap 90° Ha
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poctox —90°, na cesep 180°. IloncraBasia 3TH 3HauweHHd dq
B NOC/ENHIOI0 GopMyJy, MoJyYaeM BHIDAKEHHA JJif yriaa
majgenus Jydefl HA BEPTHKAJbHYI MOBEPXHOCTb JaHHOH
OpHEHTAIHH.

Oas naxaounnof nosepxuocm c 10}KH017I opHeHTam{en
(@a=0°) nmeem

cos i = sin (¢p— P) sin 8 4 cos (¢ — B) cos 6 cos @. .

Anst oGecrievenus ynapaHBaHUA MaKCHMAJILHOTO ~KOJH-
yecTBa (3a pacyeTHHl MEPHOL) CONHEYHOH SHEPrHH KOJ-
JEeKTOp OOLIYHO YCTAaHABJIMBAIOT B HAKJIOHHOM IIOJIOXKEHHH
C ONTHMAJIbHBIM YIJIOM HAKJ/0HA K FOPH3OHTY.

CpefHeMeCsIgHOE [HEBHOE CYMMAapHO® KOJHIeCTBO COJl-
HeyHO! SHEPruH, NOCTyHamell Ha HaKJIOHHYIO OBEPXHOCTD
COJIHEUHOTO KOJLIEKTOPA, onpenensercs no ¢popmyJe

u:REy ¢

rie E — cpenHeMmecsiuHoe JHEBHOE CYMMapHOE KOJHYECTBO
COJIHEUHOH SHEPTHH, NOCTynawlleld Ha ropH3oHTa/bHYIO MO-
BepxnocTb, M/ (M?- nun); R — oTHOIIEHHE CpeaHEMeCcs -
HBIX JHEBHBIX KOJHYECTB COJIHEYHOH palualluH, MOCTylalo-
mell Ha HAKJIOHHYIO H FOPH30HTAJNBHYIO NOBEPXHOCTH.

‘“Ta6numa 5. Cpepnemecsunntii KodhdUUHeHT nepecyeTa cyMMapHoro

NOTOKA CONHEYKOH IHEPrEH ¢ FOPH3ONTANBHON MJOCKOCTH HAa MOBEPXHOCTb
koanexkTopa. Inpora 50° c. .

) ' Yroa naxaona KC3 k roprsouty B, rpag
Meean 0 . 45 | 60 90
1 1,3 1,37 1,37 1,18
I 1,35 1,43 1,44 1,23
1 1,24 1,27 1,23 0,98
v 1,1 -1,07 0,99 0,69
\' 1,02 0,95 0,84 -0,63
VI 0,98 0,9 0,78 0,47
vII i 0,99 0,92 0,81 0,49
VIl 1,07 1,02 0,93 0,62
1X 1,2 1,21 1,15 0,88
X 1,34 1,41 - 1,4 1,18
X1 1,32 1,4 1,4 - 1,21
X! 1,41 1,52 1,66 1,39
Cpenuerogoroe 1,11 1,09 1,01 0,72
3HayeHHe N
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B T1abs. 5 panbl 3HauYeHHs OTHOUleHHR R cpeqHeMecsy-
HbiX TNOTOKOB CyMMAapHOH COJIHeUHOH pajHallHH, MOCTyHao-
nielf Ha HAKJ/IOHHYIO M FOPH3OHTAJbHYIO NOBEPXHOCTH Ha OB~
Hoit wupore (50° c. 1), JTo OTHOLIEHHE npeACTaBAsET CO-
0oii k03¢ pHIHEHT nePecyeTa KOAHYECTBA COJHEUHON SHEPTHH
¢ TOPH30HTAJBLHOH NJIOCKOCTH Ha HOBEPXHOCTb COAHEYHOIO
KOJIEKTODA ¢ YIVIOM HakjAoHa x ropusonty or 30 no 90°
(BepTHKAJBbHOE MOJIOXKEHHE).,

Ha xosnuecTBo cojiHeUHOH 3HEPrHH, mocTynampiued Ha
HaKJIOHHYIO NOBEPXHOCTb KOJJIEKTOpPa, OKa3hBaeT BAHSHHE
OpHEHTAlHs KOJNJIEKTOPAa OTHOCHTE/JIBbHO [0XKHOr0 Hanpas-
JIeHHS], XapaxTepusyeMas YIJiOM MeXAY HOPMadbio K HJ0C-
koctH KCI u 10XKHBIM Hanpas/eHHeM — a3HMYTOM KOJJICK-
TOpa k. Ilpu ax==15° cpesHeronoBoil Mpux0a COAHEUHOI
SHEPIHH Ha HOBePXHOCTb COJHEYHOIrO KOJIIEKTOpa 10 CpaB-
HEHHIO C I0XKHO OPHCHTHPOBAHHEIM KOJAJEKTOPOM YMeHbLIa-
ercs Bcero Ha 2 %, a npu ax=1:40° — na 13 %, npu sTOM
Hauboabwee otkaoHenne (25 %) mmeer mecro B siHBape —
aexabpe u HauMmenbiuee (5 %) — B niOHe — HIOJTE.

Koadduunent nepecyera koinuecTsa COJHEUHOH 3HED-
THH C TOPH30HTAJ/IbHOH MOBEPXHOCTH HA HAKJOHHYIO MOBEp X~
HOCTb COJTHEUHOIO KOJIIEKTOPA C I0XKHOH OpHeHTanHel paBeH
CYMME TpeX COCTaB/ISIOUINX, COOTBETCTBYIOIHX NPSIMOMY.
PacCesiTHHOMY H OTPAXKEHHOMY COAHEYHOMY H3AYUEHHIO:

—_ E Ep 1--cosP 1 —cosB
= 1———p _p '
R ( E)R“+ E 2 TP

rie Ep— cpexHeMecsiYHOe [JHEBHOE KOJHYECTBO DaCCEsIHHO-
IO COJHEYHOI'0 H3JYYeHHS, NOCTYNAIOUero Ha rOPH30HTab-
"yl nosepxHoctb, M/ (m?-qun); Ep/E — cpemuemecsu-
Hasl JHEBHAs [0Js PaCcCesHHOTO COJIHEYHOTO H3JIYYEHHS;
Ry — cpenneMecsyHEH KO3 HUIHEHT nepecyeta NPSIMOro
CONHEYHOrO H3JAYYeHHS ¢ TOPH3OHTANBHOH Ha HAKAOHHYIO
MOBEPXHOCTb, } — YrOJ HAKJOHA MOBEPXHOCTH COJHEYHOTO
KOJAJEKTOpA K TOPH3OHTY; p — ko3 dHNHesT oTpaxeHus
(anbbeso) TMOBEPXHOCTH 3eMJH H OKPYKAIOMHX TeJ, o6by-
HO npuHENMaeMbifi paBabiM 0,7 gas sumu u 0,2 gaa aera.

B ra6n. I11 npuBefieHH qaHHBIE 10 HOCTYIJIEHHIO CyM-
MapHOIro H PaCCeSHHOTO COJIHEWHOI'O H3JIyYeHHs Ha ropH-
30HTAJbHYI) NOBEPXHOCTb Asia OCHOBHBIX ropogoB CCCP, a
Gonee nonpoGHble nanHbe comepxarcs B «CnpaBouHHKe 1O
kjaumaty CCCPs».

CpenHemecsunbit K03 PHLUHEHT Mepecuera IpAMOro CoJ-

130 e » rgl@\ﬂ fflff—ﬁ@ - Rl_t}
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HEqHOro H3JYYeHHs IJs NMOBEPXHOCTH HaKJOHHOTO KOJJIEK-
Topa ¢ 103KHOH opueHTaluel HMeeT BHA

’ * n . .
cos (¢ — B) cos § sin ©z.5 -+ ETS Wg.g sin (@ -— P) sind

14

180

rAe ¢ — HIHPOTAa MECTHOCTH, Ipaj;  — yroj Hak/oHa KOJI-
JIeKTOpa K FOpH3OHTy, rpad; O — cknaonenne ConHua B
cpelHHH NeHb Mecsiua, rpan. ! ‘

Yacoso#i yroa saxona (Bocxoga) ComHua /s ropusoH-
TAJIbHOH NOBEPXHOCTH '

o, = arccos (— tg ¢ tg §).

B kayecTBe yacosoro yriaa saxoja CosHla /18 HaKJIOH-
MOl NOBEPXHOCTH C IOXHOH ODHEHTAlHeH NPHHHMAIOT MEeHb-
Y0 H3 ABYX BENHUHH: @: H/IH BEJHYHHY Wem, PACCUHTAH-
HYI0 TI0 opMmye

0, = arccos [— tg (¢ —p) tg 81. -

Vroa craonenus Coanua § a/s cpefHero AHA Mecsia
pacCUHTHIBAETCS 110 IPHBEXEHHOH BHiIe popMmye.

Pacxon TemsoThl Ha OTOIJIEHHEe M ropsiyee BojdocHalxe-
uue. Tensosyro Harpysky oromienus ([AX) ni1g Kaxiaoro
Mecsna MOXKHO ONpelesuTh 10 hopMyJie

Qo = ZKz Fi Aft + mefb — QB.T;

rie K; — pacuernnlfi ko3(pQHIHEHAT Tenaonorepb ais naH-
HOTO 3j1eMEHTa OrpakAA0HX KOHCTPYKIHHA (CTeH, OKOH, 110-
Tosika, nona), Br/ (m2-°C); F; — naomanb, noBepXHOCTH 3Je-
MEHTa OrpaXnawiux KOHCTPYKuH#, M2, Al — pacuernas
pasHocts Temneparyp, °C; T — npOAOJIKHTENbHOCTD Dac-
YeTHOro nepHoaa, ¢; Quup — TENJAONOTEpH, OGyCIOBJEHHbIE
HHUAbTpALHEH XOM0XHOrO BO3ayxa, JIK; Qpr— BHyTpeH-
Hee TelJIOBBbIAEJEHHE OT Jlofell, 060pYAOBaHHSA, OCBETHTE b~
HbIX npuGopos, XK. :

Jlas MHOTOC/MOHHBIX CTEH H APYTHX 3JI€MEHTOB Orpaxje-
HHS K09 (DUIHEHT TeNACNOoTepb paBeH

n .
1 6i 1 ~—1
P + __...) ,
Uy + Z 7\'i 125:1
=

TAe o H Oy — KO3 (GHIHEHTH TemJIooTnauY¥ AJs BHYTpeH-
Heli m mapyxHOM mnosepxHocTelf cTenn, Bt/(M2.°C); &
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H A — TommuHa (M) H KO3(GQHUHEHT TenJonpOBOAHOCTH
[Br/(M-°C)] cnost crensr,

Cpennutt pacxoa rensors ([IK) Ha ropsuee BOgOCHAG6-
XeHue 34aHHA 3a PACUCTHBIH NePHOS

Qm; = 1’2‘2017 p (/I‘.B - x.n) Nfl,

rae N — 4ucio xureseli; a — HopMa pacxoga BOJIB HA TO-
psuee BOJOCHAOKEHNE XKUMLX 34anuil HA 1 uesoBexa B cyT-
KH, J1/CYT; lx.s — T€MIepaTypa XOJIOHOH (BopomnpoBoaHoii)
Boabl, °C; Cp — yAeabHast u3obapHas TeNI0eMKOCTh BOJBI,
pasuas 4190 1x/ (xr-°C); p — naornocts BOAH, paBHas
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Puc. 68. Homorpamma 1na ompefeNleHHS PacXO0B TeIWIOTH H BOXH Ha
ropsauee BoJOCHaOXeHHe .
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1 kr/a; trs— Temneparypa ropauesi soasl, °C; n — gucae
HeH B pacyeTHOM IepHOLE. . :

TensoByi0 HArpy3Ky OTOMJEHHS ¥ ropsauero BOAOCHa6xKe-
HUA 33 MECSIL MOXHO 3aNlUCaTh KaK .

Q=0Q+Q, -

Tonpopas remioBas Harpy3ka CKJIafhiBaeTcs H3 MeCS4HBIX
BeJIHYHH!

12
Q=30
1

Ha puc. 68 npuBegena HoMOrpamma jJsl ONpejesieHHs
pacxonos ropsuelt Boan Vigy (M%) u tenaors Qrp (IAX)
3a MECSl HJiM FOJ B 3aBHCHMOCTH OT 4ucaa xuteqel N, cy-
TOUHON HOPMBI pacxoga soxant @ (v1/ann) Ha 1 yenosexa, pas-
noctu Temneparyp AT ropsvell u xonojaHo# Boax, °C.

Ipuseem npumep nosp3oBanust HoMorpammon. Ilpu cy-
TOUHOH HOpMe pacxona Boan 80 J/ues B JeHb H PA3HOCTH
remneparyp Bojabn AT=30°C roaomofi pacuerHbifi pacxop
remaotel Q2  gng N=4 uen. pasen 15 I'Ixk/rox, a pias

40 ues, 150 I'Ix&/rox, a pacxox Bogwel 1350 m3/roa.
17. PACYET NACCMBHBIX FENIMOCUCTEM OTOINEHMS

ITpu paspaboTKe TeXHHYECKOTO 3aqaHHA 1 9CKH3HOM MPO-
eKTHPOBAHHH MACCHBHOH TeJIHOCHCTeMb! OTOMJIEHHS YIHTHIBA-
KTCA caMbie o0lliye OorpaHMYeHHs], Hajaraembie Ha CHCTEMY
TakuMu (pakropaMu, Kak reorpaguuecKoe MeCTOIOJIOXEHHE
3MaHHA H ero Ha3HaueHHE, pasMepH 3/1aHud, AONyCTHMAsN
CTONMOCTb, pacrosiaraeMbie HJH HeOOXOAMMbie MaTepHaJbl
# 1. 0. Kax npasuno, Bexercs scxusHad npopaborka He-
CKOJIbKHX BApHAHTOB TeJHOCHCTEMBI, KOTOpas 3aKaH4yHBaeT-
csl BLIGOPOM MpPEANOUTUTENbHOrO BapuanTta. [1ocse sToro Be-
Hercst paspaboTKa ReTaJbHOTO NPOEKTA H TPHHHMAKTCH
pelllenusi OTHOCHTE/bHO pAacloJIOXKeHHs,, pasMepOB KOMHAT,
OpuenTauun 37aHHs, BHOOpAa MaTepHa/oB H YTOYHEHHS BCEX
pasmepos. B pesysbTarTe BBLINIOJHEHHS 3TOH BTOPOH CTaxHH
NPOEKTHPOBAHHS NOJYyYAETCS BIOJIHE KOHKPETHAA KOHCTPYK-
THBHAag paspaborTka 3jamud. Mnorpa Ha 3TOfi CTaguu pas-
paGaTbmaIOfo KOHKYpHPYIOIlHe BapHAHTHl, HANIPHMe]D OTJH-
Hamupecs pasiHuYHBIMH @ APXHTEKTYDHO-NJaHUDOBOYHEIMHU
PelleHuAMy HJH HCI0Jb3yeMbIMH CTPOHTEJNBHBIMH MaTepua-
JaMH, C yYeTOM 3KOHOMHYECKHX H TellJIOTeXHHuYeCKHxX ¢ax-
TOPOB. DTO Ta CTajgus NPOEKTHPOBAHHSA, HA KOTOPOH MNpH-
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‘HHMAIOTCSl BCe OCHOBHEIE ADXHTEKTYDHbIE H HHIXKEHEpHbie

pettenus. Ilocse 3TOro BLIMOMHAITCA pabouyHe YepTeXH CO
BCeMH HeOOXOAUMBIMH [ETaNsAMH — C yKa3aHHEM Da3Mepos,
MaTepHaJoB, T. €. CO BCeM, 4To Tpebyercs JJs OCyuieCTBJe-
HHS CTPOHTE/bCTBA 3JaHHS C MACCUBHOH TeJHOCHCTEMOL.

OtHocCHuTe/bHAA N0 Ab COMNHIEY1aB/MBAIONIHAX TOBEPX-
HOCTeH B pasJIMYHBIX KJIMMATHYECKHX 30HAX MOXKET COCTaB-
aATb 10—100 % naomann orananBaeMbix noMemenui. [pu
3TOM 34 CYET HCMOJ/Ib30BaHHA COJNHEYHOH sHeprun obecmeyu-
Baetcs onpenenennas goas [ (or 10 go 80 %) rensnosoi na-
TPy3KH OTOIJIEHHS H COOTBETCTBEHHO yMEHBINAETCS pacxoj
TEMJIOTH OT TOMJIHBHOIO HCTOYHHKA. B ciyuae XKe HCMOJDb-
30BaHHf [OJBHXKHOH TEIVIOBOH H30/ALMH, 3axkpbiBalowel
B HOYHOE BpeMs Jlyyenpo3payHbie [I0BEPXHOCTH, TEIVIONOTEpH
3MlaHHs 3HAYHTE/IbHO CHHXKAIOTCH H 3((heKTHBHOCTb IeJHO-
cucreMbl Bospacraer B 1,6—2,5 pasa. Ilpu pacuere naccus-
HBIX T€JIHOCHCTeM HeOOXONHMO ONpeldeJHTh MJOILaib CBETO-
IPO3pavYHBIX TMOBEPXHOCTEH HapyIXKHBIX OTpa’KaeHHH 374aHu,
HCMO/Ib3YEMbIX JJIS yJIaBJIUBaHHs COJHEYHOH SHEpTHH, H Mac-
Cy TeIJIOaKKyMYJIHPYIOIIHX 3JIEMEHTOB 11014, CTeH, MOTOJKaA.
Kax mpaBusO, 5TH 3/I€MeHTH BBHIIIOJHSIOTCH H3 GeTOHa, HO
- AJA aKKyMyJHPOBaHHs TEeMJIOTH MOTYT Tak:Ke HCIOJb30-
BaTbCA €MKOCTH, 3amoJ/iHeHHbie BOXOH. I1pu atoM yaesnbHbie
Macca u 00beM TeNJIOaKKyMyJHPYIOIIHX 3JeMEHTOB, OTHE-
ceHHbe K 1 M2 /011414 OCTEKJIEHHBIX OBEPXHOCTEH, OpHeH-
THPOBAHHBIX HA IOT, ONPEAEJAIOTCS B 3aBHCHMOCTH OT J0JIH
f (%) connevHo# 5HeprHH B MOKPLITHH TEMIOBOMH Harpysku
OTOM/ICHHS KaK Max=Cf; vax==Cosf. 3nauenuss xosddunu-

€HTOB OMNPENeJATCH BHAOM TeNJIOAKKYMYJHPYIOLIEro 3je-
MenTa. Tak, q/isi eMKOCTH ¢ Bonoft C==3 K/ (% -M2) 0 Cog=
==0,003 M3/ (% - M2), a5 GETOHHOH HJAH KaMeHHOH CTeHHI
(mos1a) — coorBerctBenno 15 u 0,0075.

CrieflyeT oTMETHTD, YTO BEJHYHHA f IPAKTHYECKH COOTBET-
CTBYET MPOHEHTHOMY CHHIKEHHIO PacXoja TEeIJoThl OT O6bIU-
HOTO TOMNJIHBHOTO HCTOUHMKA. Tak, HapuMep, ecyu Tpebyer-
€ CHU3HUTL TenJionorpebsaenue aoma ma 40 9%, yro cooTser-
CTByeT 3HaueHui0 [==40 %, Heo6XOAUMEDIE yAeJbHbIE Macca
# 00beM BOISHOIO aKKyMyJ/isiTOpa TeNJoTLl COCTABAT COOT-
BercTBenHo 120 kr/m? u 0,12 m*/M?, a Gerounoit crensr (mo-
aa) 600 kr/m? u 0,3 M3/m2 Tlpu f=10--80 % yaeabubi#
06BEM Uzx, OTHECEHHBIH K 1 M2 nuomanu COJIHIEYJIaBJANHBA0-
LIMX MOBEPXHOCTeH [0JKHOro (hacana, paBeH A/ eMKOCTel

¢ sono#t 0,03—0,24 u paa Geronuoi# cremn (mosia) 0,08—
0,6 M3/m2,
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PaccMOTpHM TIpUMep OLEHKH MacChl TEMJIOAKKYMyJIHPYIO-
{IHX 57JEMEHTOB n0Ma Xujof naomagbio 120 M2 mpu ycuo-
BHH, 4TO TpeGyeTcs CHH3UTD TENJIONOTpebsieHne 3a cueT CoJ-
weunofi sHepruu Ha 60 % wu 4TO MuOIanbL CBETOMPO3pAYHBIX
IOBepPXHOCTEH, yJaBJIHBAIOIHX COJEUHYI0 SHEPrui0, paBHa
40 M2, AKKyMyJIHpOBaHHe TeJIOThl OCyllleCTBAAETCA B GeTOH-
HOM T10Jly. B COOTBETCTBHH C NMPHBEACHHBIMH Bhillle JaHHBIMH
HeoOXORUMBIH yae/bHEH 00beM TelIOaKKy My Iupyolliero Ge-
TOHHOTO MO0J1a COCTAaBHT Uax= Cosf=0,0075-60=0,45 m3/m?,
a Bcero Tpebyercs Vax=40.0,45=18 m® Gerona. ITo o3Ha-
yaeT, YTO 110J1 JOJIXKEH HMeTb ToJLuHy 0,45 M. Heo6xo;memf
ycaoBueM 3(dexTuBHOro (QYHKUHOHHPOBAHUA MaCCHBHOH
CHCTeMBbl OTONJICHHSI SIBJSETCA parHOHAAbHOE Da3MellleHHe
TeNN0aKKy My /IHDPYIOILEro 3JeMeHTa, obecneyuBaiomee ero
o6nydenne COJHUEM B TeUeHHe KaK MHUHHMyM 44 B JeHb.
i 3TOro OH JAOJIXKeH OBbTb pasMellleH HeNoCpeACTBEHHO
B6JIH3H OCTEKJ/ICHHS.

Kax J0/3KHO 6BITh OPHEHTHPOBAHO 3haHHE C TACCHBHBIM
HCTOJIb30BaHueM COJIHEYHOrO H3JjiyyeHHS A/f OTOMJIeHHSH?
Haunyyiuasg opHeHTauHs 34aHHA — [0XKHAs, OXHAKO JOMycC-
kaeTca OTKJOHeHue (pacaga 3manud g0 30° K BOCTOKY HJH
3amnany. .

CucreMb NPAMOro YJaBAWBAGHHA COAHEYHOH S3HEpruu,
B macCCHBHHX TeJHOCHCTeMAaX 3TOro Tuma (CM. pHc. 32, a)
yA1aBJHBAETCS COJHEUHOE H3/ydYenie, MOCTynaiouee BHyTPb
3/aHuga yepes OCTEeKJIEHHbIe TTOBEPXHOCTH OKOH B IO“}KHOI/I cre-
ne. Jlag Haudyylnero HCMOJ/b30BAHUS COJHEYHOH 3HEpruu
OKHa \XOPKHOI';I OpHECHTalLi U JOJXKHB HMETb OIpeae/IeHHYIO
niomans. OnTuMalibhas BeJHUYHHA y/AeJbHOH MJomanu scex
I0KHBIX OKOH (yx, OTHeCeHHas K | M? xuqofl muomanu goma,
3aBHCHT OT Cpelddell TeMIepaTypel HapyXHOIrO BO3Ayxa
B 3uMHHH nepuox (Tousee, B pekabpe u susape) Ty u ot
CTenmeHH TenJIOH30/HPOBAHHGLTH 0Ma:

Temmeparypa  Ha-
PYXHOro BO3LY-
xa aumoit Ty, °C —10 -7 —4 1 2 5 7
Ynenbuas naomaib :
IO HBIX OKOH
Qox, M2/M%:
B CTaHgapTHOM
U0 pnome~ 0,44 0,4 0,3 0,3 0,26 0,2 0,17
B floMe ¢ yayd~ - - ,
exHofi Tendo-
Hsoannmed L, 0,32 0,28 0,25 0,2 0,i6 0,14 0,12
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‘Homy suadenuio (50 %) cHuXeHua tensonorpebnenus. IlonygaeM Gox=

v

B HexO0TOpbIX 3/JaHHIX NPEAYCMOTPEHO OCTEeKJIeHHEe 4acTy
KPBILIH WM 10XKHOH CTeHH Yepjiaka, coobuiaoouweiics ¢ oTan-
JUBaeMbIMH NIOMEIeHUSIMH, :

ITpumep 1. PaccunraTs niomagb OCTEKJeHHOI 1OBEPXHOCTH
joxknoro dacapa poma miomazgsio 100 M?, HeoOXoxuMyio mjs obecnege-
nua 50 % TensoBoil Harpys3ku oromyeHusl. JloM OCHauleH maccHBHOM cu-
CTEMOJl NPSIMOro yJ/aBJMBaHUs COMHEUHON SHEPruH, maxoAntes B Kpnimy,
u ero oXHb dacax He arenserca. Jaa KAHHOrO MecTONOJOXKEHHS xo-
Ma 1pU OTHOCHTE/bHOM MNOIIAXM OCTeKJeHH#, npuxogamedcs Ha 1 M2
KUJOH naomadn moma, paenoit 0,18 m?%/M?%, ofecneynBaerca CHHXKEHMe
rensonotpebaenna ua 18 % (6es npuMeHeHHMs TENJOM3OJSLHI OKOH
B HOUYHOe Bpema) W Ha 44 % (c npHMeueHHeM TemIOBOH H30AANHE),
a npH Gox=0,36 M?/M? — cootBercTBeBHO Ha 24 u 68 %. Iloctpous rpa-
$uK JuHeAHOR 32BHCHMOCTH MEXAY oy U CHHXKEHHEM TeTIONOTpebaeHus
(%), MoxHO Halirn Takoe 3HaueHHe OQox, KOTOPOE COOTBETCTBYET 3aJaH-

=0,225 M?%/M® B cayyae HCNOMbIOBAHUS TENJIOBOH H30MANMH B HOUNGE
spemsa. TpeByemas macmajb OCTeKJACHES paBHA Aox = QoxAnos =
=0,225-100=22,5 M2,

KonuuecTBo cOMEEUEON 3HEPrHH, NPONYIIEHHON 4YePe3 OKHO BHYTPbH
NOMEIIEHHS 33 ONPefeJeHHBIl NPOMEXKYTOK BpemeHH (uac, xeHb), ompe-
JeNseTcs KOJHYeCTBOM COJIHEYHOSl 3HEprHH, NOCTYnalomei Ha BepTa-
KaJpHYIO 1OBEPXHOCTh B AAHHOH MECTHOCTH C YYeTOM OPHeHTALHH
H BO3MOXHOrO 3aTeHEHHS OKHA, @ TaKXe ero nponyckaTenabHoN <¢Hocob-
soctbio, B ra6n. I12 npuBexensr sHaueHus CyTOYHBIX KOJIHYECTB COMHey-
#oH suepruu E, nocTynaiouiefi Ha TOPH3OHTANBHYI0O NOBEPXHOC1b, H Enp,
NpPOLYICHHOA yepe3 OKHO B BEPTHKAJbHOH CTene PasiHynoli opHeHTalluu
B sAcHbt meHb paa 21 gucAa Kakpgoro Mecdla Ha wxpore 40—56° c. m.
IMpu atoM Benmuuna Enp oTHecena K 1 M? nuomanu okHa,

C yyetoM rtensonepexadd Yepes OKHO ofmee KOJMUECTBO COJIHEUHOH
sueprun (MJIx/nu), nponyineHHoH dyepe3 OfHO 3a AeHb, Onpefe/sAeTCH
1o dopmyae

ro'r = [Eup Kaa'r +K (tB,— tn)] Ao}h

rae Enp — Kommuectso npoiyiieHsofl coaHeuwofi sHeprum, MJIIx/m?3
B aesb; Ksar — Kosddunuent 3arenenus oxoH (1aba. 6); K~ xoabdug

Ta6aunha 6. Kospduuuest 3aTereHus NPH TOJIIHE CTEKAA 3 MM ]

@ Tipy HadH4HH .
&
Bup ocrexnenus ge . CBEeT/bIX TEeMHBIX

¥ E HAO3H 1IT0p wrop
CH . -

Oausapude ocrexiexne 1 0,55 0,55 0,7

JlRoiiHoe ocTeknesne ¢ Bo3ayuw- | 0,87 0,5 - 0,47 0,57

HBIM 3230DpOM 8 MM

HUEHT Temmomepenadnm uepes oxha, Br/(M2-K); #, u fy — TemuepaTypsi - i
BHYTPEHHEr0 M HapyXuOro Bo3ayxa, °C; A — naomags COMHUEYNABIH
BAIOIEr0 OCTeKaeHUS I0XKHON CTeHH, M2,
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Pacuer KoJHYeCTBa COJHEUHOH B3HeprkH, mpoxofdulefi uepe3 oxHa,
3a cpefunit 00JauHEMA [eHb BHIIOAHAETCH N0 Q)?pmyne

Qoﬁ.n — gOH — oF

OKH OKH npon K 3ar Aom

rie &— Koagduiiuent, VUHTHBAOMIKHA  ocsabieHne NAOTHOCTH NOTOKA
noctynaioiueil coneuHoll SHeprME B 00JagtLl} neHb MO cpaBHEHAIO C HC-
pbin THEM (mas sicHoro gHs e=1). .

Mpumep 2. Paccuurars KOMHYECTBO CONHETHOH BSHEPrHH, 1ocTy-
napoMel Yepes 10KHOE OKHO ¢ ABCHHBIM OCTeKAeHHEM nJolllagbio 8 M2
B cpexHHuil obnaunbil xerb 21 sHBapPs B KOME, PAacNONOKEHHOM HA WHPO-
Te 48° ¢, 1L, )

Yepes ojuHapHOe OCTEKJCHHEe HA IOXKHOH CTOpOHe noMa 3a fICHBIH

eup 21 suBaps ma mupore 48° c. w. npoxogur 15,91 MIIx/M® B KeHB.
osbuuUeHT saTenerns GepeM u3 Taba. 6, gna ZBOHHOrO OCTeXJEHMS
6es wrop Ksar=0,87. as cpexnero ofnayHoro AHA IpPHEHMaEM £==0,6.
KouecTBO COMHEYHON 3HEPrHH, IPONYINeHHON OKHOM ¢ JBOMHLIM OCTCK-

neudeM sa CpeAHHil obmnauHbiii ACHb, PaBHO Qggﬁ=0,6-15,91-0,87-8=
=66,44 Mxk.

Pacsier n0uiaau TeMI0AKKYMYINPYICLIEH CTEHb! Tpomba
¥ IPUMBIKAOWEH K 31aHu0 reanoreniunbl, TpeGyemas mio-
Wab MOBEPXHOCTH (M?) OCTEKJIEHHOH I0XKHOH TeN/I0aKKyMy-
aupymolei cretnr Tpom6a ompenensercs mo popmyne Acr=
=0 Anon. Ananoruynasi Gopmysa HCOOJb3yeTcss i Ofl-
peaeJeHHst MU0 OCTEK/IEeHHOH NMOBEPXHOCTH MPHCTPOEH-
HOfl K I0XKHOMy (bacajgy 31aHHA FeJAHOTeNIMIE (OpaHXKepen,
3uMHero caga): Agen=0renAnoa.

3navenus yAeJbHOH MomManH credbl TpoM6a aer U MpH-

_CTPOEHHOH K IOXHOMH CTeHe 10Ma TeJHOTEeNVIHIb! dren, OTHE-
ceHHnle K 1 M2 mioitagy OTaNJHBAEMbIX TOMELIEHHH, 32aBUCAT
Ot cpejHell s 3MMHero nepuona (ToyHee, a1 ﬂexaépﬁ
U SHBAps) TEMOepaTypbl HAPYXKHOTO BO3AYXa B MECTHOCTH,
e pacloJo¥XeH 10M, H Martephasa, B KOTOPOM NPOHCXOIHT
‘aKKyMyJupoBaHHMe TemnoThl. B ofenx pacCMaTpUBaeMbX
NACCHBHbIX TEJHOCHCTEMAX OTONJIEHHS aKKyMyJ/JMpOBaHHe
TEMJIOTHl MOXKET IPOUCXOAHTh B GETOHHON HIM KaMeHHOH
CTeHe, pacloJIOXKeHHON Ha He0OJIbIIOM PACCTOSTHHH OT OCTeK-
aenusi (crena Tpom6a) HAM OTHESIOLICH TEMJAHIY OT 0M3,
HJN B eMKOCTAX C BOLOW, MOCTABJIEHHLIX NPYr HA Jpyra 1a-
KHM 06pa30M, 4To OHII 06pa3yIoT cllomyo cTeHy. B 12641 7
ApupBegeHsl 3HAUSHHS YAEAbHON IJOWLad TOBEPXHOCTH OC-
TexjeHns: credst Tpomba G U NPHMBIKAIONLIEH K I0XKHOH CTe-
He 0Ma reJHOTeNHIb! (Op2AHKepen, 3HMHEr0 €aja) B 3aBH-

. CMOCTH OT TeMIepaTypbl HADY:KHOro BO3jyXa 3uMod Ty
H Crocofa axKyMyJHPOBAHHS TeHaoThl. TouKHA Temnoak-
KyMyJupylollell CTeibl 3aBHCHT OT BiAA CTPOHTENBLHOrO Ma-
Tepuajia, U3 KOTOPOro OHa ciedaHa. Tak, Kkamennas CreHa
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Tab6annpa 7. YaeldbHas miouaib OCTEKAeHna creubt Tpomba Qer -
H reJdMOTenJHUB Oren, OTHECEHHAA K 1 M? njoumiaju OTaninBaeMbiX
noMmewennit foma (M?/mM?) .

Te“'éi%?ﬁy ;?B?ogéyxa ( fer %ren
—10 0,72—1 1,056—1,7
-4 9,5—0,93 0.78—1.3
2 0,35—0,6 0,53—0,9
7 I 0,22—0,35 0,33—0,53

A0JKHAa UMeThb Tomuuey o1 200 no 300 mM, xupnuunas —
ot 250 no 350 MM, a 6eronnasi — ot 300 po 450 mm. Ctena,
COCTaBJieHHAs N3 €MKOCTeH € BOJOH, NOAKHA HMETh TOJIIIHHY
He Menee 150 mm. CyTtouHble KosieGaHHsl TeMIeparypoul BO3-
AyXa BHYTPH NMOMELIEHHH C yBEJHUYEHHEM TOALIMHEI CTEHBI
ymespwawTest. Tag, npu HCNOJALIOBAHHH OETOHHOH CTEHBI
TeMieparypa Bo3ayxa xonaebjercs B npegesax =7 °C npu
troawudEe crennl 200 MM, 4-4°C npu rtomuuHe 300 mm,
=+2,5 °C npu tommuune 500 MM u =-1 °C npu tosnuune 600 MM.
CKOpOCTb paCHpOCTPAHEHNS TENAOTH B CTEHE ONpeAeJsercs
OTHOLIEHHEM KO3 GHIHEHTA TemJIONPOBOAHOCTH MaTepuana
K ero 0ObeMHOH TEeNJAOEMKOCTH: OHA TeM BhIlIe, yeM GOablle
310 oTHOWenue. [Ipu 3TOM CTeHa MOXKeT uMeTb G60JbIIyI0
TOJIILHHY.

Mpumep 3. Onperesurp maomans crensl TpoMba, HEOGXOAUMYO
AAsT TNOKPLITUA 3& cYeT cOJHeuno# suepruu 50 % Tensosoit marpyskm
OTOIVIEHHS NOMEIMEHHs Iomazsio 40 M° Ipu Cpepsell TeMnepatype Ha-
PYXHOro BO3AyXa B 3EMHHe Mecsiun 0—2 °C.

[lo Ta6a. 7 maxomuMm cpenuee snauenue Ger=~0,475 M2/M? npu Ty=
=2°C. Jlas noxpbiTasi Beef TeNJOBOJ HATPY3KM TpebyeTcs GeTonHas
cresa Tpomba niaomansio Acr=0crAnoa=0,475-40=19 M. Jlns obecne-
yenus 50 % TensnoBolf HArPY3KH OTONMEHHS HEOGXOLHMO HMETh GETORHYIO
creny muomaznbio 9,5 M2, Ilpn sToM TeMmepaTypa Bo3Zyxa B MOMEIEHHSX
Oyner moxmepkupatbcd Ha yposue 18°C npu ycJjoBiH, 4TO OCTaNbHbIE
50 % rensioBoff Harpy3KH OYAYT NOKPHIBATBCS TOMJMBHEIM HCTOIHHKOM,

[Tpumep 4. Onpemennss TpeGyeMyo IJOmaib NOBEpXHOCTH
OCTEKJ/IEHHA [PHCTPOEHEOR K I0XKHOMY (hacaiy 3aHHS TeJHOTEMJHIH
NpH CAeAYIOMHX YCJAOBHSAX: CPeAHSsl TCMIEPATYpa HapyXKHOTO BO3AyXa
B 3uMuue Mecsipbl passa 0°C, maomanb OTanJHBaeMHX DOMEmEHui
120 mM?, gonst NOKPBITHS TENJIOBOR HATPY3KH 3a CHET COAREYHON JHEpruu
paBHa 0,6.

IpusnMaem mo taba 7 aas GeTOHHOA CTeHH npu 0°C aren=0,83.
C yueToM sapganHOfi KOMH COMHEUHOI 3HepPTHH B obeCneueHuu TEIJIOBOMH
Harpysku nonyyaem rtpedyeMyio miomazib I0XKHOH MOBEpXHOCTH OCTeKje-
HUA TeHOTENMUNN: Arer=0,83-0,6-120=>59,76 M2,
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Macca TENNOAKKYMYJHPYICWIMX 3/1€MEHTOB W UX pasme-
wenue B 3hanun. ITocTynaioiias yepes ceTONPO3padHbie [0~
REPXHOCTH OCTEKJEHHs COJHEYHAs pajualHs MOrvioliaercs
yaCThI0 BHYTPEHHUX MOBEPXHOCTEH OTaNiMBaeMbIX MOMelle-
Hui 3/AHHS W/ OTPaXKaeTCs HMH Ha JDyrHe BHYTPEHHHE
MOBEPXHOCTH. DHEpPrus, MOroUieHHas NOBEPXHOCTbIO, Mepe-
JA€TCst BHYTPb MaTepHasa nyTeM TenjsonpoBOAHOCTH. YBeJH-
yeHHE TEMIepaTypbl TeNAOAKKYMyJHPYIOIIHX 3J/EMEHTOB,
BBI3BIBAEMOE TIOIVIOUIEHHEM COJIHEUHOH SHEePTHH, MOXKET 6bI;I‘b
npnOIHKeHHO onmpenenedo no dopmyie Al = Quora/ (VC),
rie Quorn — KOJIMUECTBO HONJIOUIEHHOH 3Hepruu, Jx; V —
06beM Tenma0aKKyMyJupyiouero snemMenta, M3, C’ — ynaeib-
nas 0ObEMHAA TEMJ0EMKOCTb martepuana, X/ (m2-°C).

" IMoraomarenbsaas Cnoco6HOCTb MOBEPXHOCTH 3ABHCHT OT
Martepuasa, u3 KOTOPOro OHA cjienana, u ee usera. Ilpu na-
JIeHHH COJIHEUHBIX Jiydeldl 10 HOpPMaJH K MOBEPXHOCTH MOTN0-
HaTeabHas Croco6HOCTb o PABJHUHBIX MAaTePHAJOB HUMECT
caepyiomue 3navenust: st 6erona — 0,6, kpacHoro kupmnH-
ya— 0,68, rpanura — 0,55, necuanuka — 0,54, uepenuubl —
0,69, npesecunn (cocust) — 0,6. Iorsomarenbras cnocob-
HOCTb o 3@BHCHT TakXe OT IBETA MOBEPXHOCTH: [s 6eso-
ro — 0,18, wegroro — 0,33, TeMHO-Kpacuoro — 0,57,
gopuuresoro — 0,79, ceporo — 0,75, yepHOro (MaroBoro) —
0,96, cserso-3zesnenoro — 0,5, Temuo-3enenoro — 0,88.

D hdexTHBHOCTb TACCHBHBIX Ie/IHOCHCTEM OTOMICHHS 3/1a-
HHH CYIECTBEHHO 3aBHCHT OT MAacCCH TelJIOAKKYMYJIHpyHO-
MIMX 3JEMEHTOB M HX Pa3MeUleHHs B 3/1aHHH. YBeJHYEHHE
CyMMapHO# TEMIOEMKOCTH COJIHLEY/IaBAUBAIOMUX TENI0aK-
KYMYJHPVIOUIUX 3J€MEHTOB, OTHeCeHHOH kK 1M? mnjomanH
OCTEKJIEHHBIX HOBEpXHOCTEfi 37aHus, NMOBbiIIAeT 3(HdeKTHB-
HOCTb [TaCCHBHOH I'e/IHOCHCTeMbl NPSAMOTO YAABAHBAHHSA COJI-
Heulof 3Hepruy g0 onpeAesenHoro npenena. Ilpuy C=175-
+225Br-u/ (M2.°C) rpadux 3aBUCHMOCTH 3b(HEKTHBHOCTH
CHCTEMBl OT O6HIefl TENJOEMKOCTH CTPeMHTCSl K TOpPH30H-
TaAbHON JHHUH, T. €. JOCTHrAETCSI MakcuMaibHas 3¢ bexTHB-
HOCTb, [T03TOMYy MHHHMAaJ/bHAs Macca TeNJIOAKKYMYJHpYIO-
LIHX 3JAEMEHTOB COOTBETCTBYET 3HAYEHHIO CYMMAPHOH Tensi0-
emkocry C, orHecenHolt K | M2 niomaZu OCTEKJEHHBIX MO-
BepXHOCTEH, MPOMYCKAIOUIHX COJNHEYHYI) 3HEPrHi0 BHYTPb
3aanusi, papHomy 175 Br-u/ (m2.°C). Ipu Gosbwux 3HaUe-
HHSIX MACChl TENJIOAKKYMYJHDYIOUIHX 3JEMEHTOB BCs HJH
NOYTY BCSI yJIOBJEHHAS CONHEYHAs SHEPIUST NONE3HO HCHOJb-
3yercst, MorJomasch TeMJI0AKKYMYIHPYIOLIHME 3ieMeHTaMH,
H HE NPOHCXOAHUT NMeperpeBa 3MaHus, a CyTOUHEIE H3MEHEHHUSA
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TeMmIepaTyprl BO3AYXa BHYTPH NOMelleHHH GynyT He6GoJIbILH-
MH. Bepxuuil npeses Macchl BceX TeMIOAKKYMYJIUDPYIOIIHX |
3/IEMEHTOB ONpelesAeTcs TeXHHKO-9KOHOMHYECKHM pacye-
TOM. '

MTpumep 5. Paccunrats Tpe6yeMuil CyMMapHbIi 06beM TeNA0aK-
KyMYJUDYIOINEX 2JEMEHTOB M3 GETOHA [Cé,=522 Br-u/(M3-°C)} u B Bu-
Re emKocTell ¢ Bomofl [C;=1163 Br-u/(M3:°C)] npu ux cymmapnofi Ten-
JIOEMKOCTH, OTHeceHHHO# K | M? co/HneynaBsuBaomed oCTEKJACHHOMN
nOBEPXHOCTH, papHoil C=200 Br-u/(M?.°C) Ad8 zoMa ¢ NICIMAALIO
OCTeKJenus I0XHOro $hacana Aocr=40M% O6BEM TEIIOAKKYMYIHDPYIO-
HUX 2JEMEHTOB M3 GeroHa pabeH V6=CAOH/C;=200.4O/522=15,33 M3,

3 eMKOCTell ¢ BOoZOl VB=CAOCT/C;=200-4O/1163-——6,88 M3, TenJsoakky-

MYJHPYIOIHE SJIEMENTH CJACAyeT PasMeliaTh TAKUM o6pa3oM, YTOOLl OHH
MO/ HENOCPEACTBEHHO NOJYYaTh COMHEYHOE H3JAYYEHHE HJH NOTJOMATh
U3JIYUEHHE, OTpakKeHHOe APYTUMH NOBEPXHOCTAME MHTepbepa, Hanuayu-
INHM TBEPIHIM TEMJIOAKKYMYJHDYIOIUM  MaTepHAIOM sABJfAeTCS GeToH,
3aTeM C/IedyIOT KHpnwY, Ay0, cocHa, runc (Cyxas mrtykarypka). Temsio- 3
AKKYMYJIHPYIOWHE SJEMEHTHl MOTYT CAYKHTb OrpaXieHHSMH 3[aHHA, g
T.€. ero CTeHAMH, MOJOM HJIH nortoskoM. [Ipu sToM HapyXHas noBepx-
HOCTb 3THX 3JIEMEHTOB AO/XHa ObiTh TeNIOH30AHpOBaHA, Ecau ToMMAHA §
TENJIOAKKyMYJUPYIOIEro 3/eMeHTa papHa 50 MM, TO TpeGyemas mjo-
[azk NOBEPXHOCTH 3/IeMeHTa, OTHECeHHAas ¢ ]| M?  cBerompospaunoro
orpaXzeHsy (OCTEKJNeHHA I0WHOIO {acaza), COCTABHT /s Gerona 7 M2,
kupinya 8 m? ny6a 11 M2, cocuwt 13 M2 u rHnca 21 m?, Ipu ronmune
Gerona 100 Mm pocratouno 5 M?, a npu tommune 200 MM— 3 M2 Org |
ZaHHbIE OTHOCSTCA K 3JIEMEHTaM, HEMOCPeACTBEHHO NOIJIOMLAIMIUM COJI- §
HEYHOE H3JYYeHHue, T. € OHM LOJAKHBI ObiTb Pa3MeIUeHH Tak, YTo6bl CoJ-
HEYHOE H3JYYCHHE TNONAajzajs0 Ha HHX B TeueHHe He MeHee 4 4 B [EHb.
B cayuae, Korfia TenJOaKKyMYJMHPYIOIHE 3AEMEHTH (IOTOJOK, CTEHBI)
PacroIOXeHbl TAK§ 4TO HA HHX He MOMajaeT NPSMOE COJHEYHOE H3Jyye- §
HHE, H OHH HarpepaloICs 3a CYET OTPAKEHHOTQ COJHEYHOrO H3AYUCHHS
U HM3JYYCHHA BHYTPEHHMX MOBepXHOCTeH HJH KOHBEKTHBHOTO TeNI006-
MeHa ¢ BO3ZYXOM, TOJIUMHA MaTepHala MJHM IJOIafb NOBepPXHOCTH Ten- §
JIOAKKYMYJHPYIOIIEro 3/7eMEHTa, OTHeceHHass K 1 M? MJIOHIaXH OCTEKJe- §
HHS I0XKHOTO (acana, noikHA OBITL IPHOIM3UTENBHO B 2 pa3sa Gosbile, §
9eM B NepBOM CJydae.

Tperuit BapuanT pasMelieHAs TeNJOAKKYMYAUDYIOUIHX 3JeMEHTOB
COOTBETCTBYET C¢/ayYalo, KOTAA OHH He RBJAAIOTCA YaCTAMH Orpa geHuil 3
H CTPOHTE/bHBIX KOHCTPYKHHMH, a yCTAaHOBJEHH! BHYTPH NOMEIEHUNI, OTal-
JHBAEMbIX 32 CYeT NPAMOTO NMOCTYIJICHHA COJHEYHOro M3jyueHHd. Dto
MOTYT GhiThb €MKOCTH C BOZON HJIH 3JEMEHTHl, BbINOJHEHHEIE H3 CTPOH-
TEJBHBIX MartepuanoB. Ilpu 3ToM OTHOCHTEJbHAS NJIOIIAfb OCBEINEHHOH
COIMEYHBIM HM3JIYYEHHEM NOBEPXHOCTH SJIeMeHTa, mpHxoisliascsa Ha 1 M?
IO Aanl OCTeKJEHHA, COCTABAACT 2 M? [ 3/€MEHTa u3 Kupiuya (ros-
muHoit 200 MM) uan G6eTona (Tommmnoit 150 MM), a emkocTH ¢ BoxOH
LOMKHB HMeTb 061eM He MeHee 0,3 M® ua 1 M? ocrekjeHus, :

Cymmapnas tennoemkoctbh (Br-u/°C) TennOakKyMyJupyIOIIHX 3me-
MEHTOB MOMeI{eHHsS] COCTABJSCT

Cak = AOCT Cy,
rae Accr — IJIOIA/b OCTeKJeHust (COJHIeYNaBANBAIOmEH npospauHoft
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H30JAIHE), 'M2; Ci — TenyioeMKOCTb TENIOAKKYMYJHPYIOUIEro 3/EMENTa,
oTHecenHas K 1 M? miomazn octeksenns, Br-a/(m?-°C). ,
Tpe6yemblil 06beM TEMIOAKKYMYJIHPYIOUINX JEMEHTOB Vax=Cax/C’,
rae CB——yJ.LeJIbHaﬂ 06bEMHAN  TEIVIOEMKOCTh TENIOAKKYMYJIHPYIOWEro
matepuaaa, Br-u/(m3.°C). . 3 .
IHpumep 6. Onpenenuts tpeGyeMoii 06beM TENIOAKKYMYJHPYIO-

© mpX OGETOHHBIX SJEeMEHTOB AJS HOMEIeHHs NIOINAAbIo 100 M2, umelolne-

ro 0XKHDIE OKHA CYMMAapROil miomanpio 25 w‘xf. Py MHHMM ajabHO AORYCTH-
Moil yaeabHofl TensoeMkoctn 200 Br-u/(M?- C).
O6mwas TeNJIOEMKOCT  TEMIOZKKYMyupyiolluX  3/eMeHTOB Cox=
=Ae:C1=25-200=5.103 Br-u/°C. ‘
TpebyeMmbtil MHHHMaJIb'HbXﬁ 00BeM TENOAKKYMYJMPYIOIMUX SjeMel-
1oB H3 OGeToHa Van=Cax/Cq=5-108/522=9,6 m°. : -
PacnpenencHne 3Toro ofbeMa TENJIOAKKYMYJHpYIOEro Marepuania
MoOKeT ObITh BHIOJHEHO, eC/ii Ha OCHOBE NJIaHa M paspesa NOMeueHua
no asuMyTy u yray Beicorbl CosHIIA ONpenennTh MUlOMazy mosa @ cre-
Hbl, ocBemaemble CoJHUEM B TeueHke He MeHee 4 U B J@HDb B Uil
nepuof. Ilpu sazadyol TomuMHE TeNIOAKKYMYJAHDPYIOLHX S.HeMeﬂEOE
¥ BLIGDAHHOM Marepuase MOXKHO ONpeietuTh IIOMAfM NOBEPXHOCTEH
ocBellaeMblX U He OCBEHIAeMBIX TelJIOAaKKYMYJAHPYIOMHX 3/1eMCHTOB.
Mpumep 7. [No ganHbM NpeAblAYILEro npHMepa BHIMOJIHUTL pac-
npeeleHue Macch TEMIOAKKYMYAUPYIOMUX OGCTOHHBIX 3JIEMEHTOB CTEH,
moJia ¥ OTAENbHO CTOAUNX KoaoHH, TIpHHATL, 4TO Macca pacnpenensercd

 MEXIY yKA3aHHbLIMH 3neMeHTaMH B coorHoumlenwsu 3:2:1. CymmapHuiit

~ 3
061beM TENIOaKKYMYIHPYIOUIHX GeTOHHbIX SMeMenToB coctapaser 9,6 P
a 00'beM TEMIOAKKYMYJIKPYIOUIMX CTEH, oA W KOJOHH paBeH COOTBETCT-

. BenHo 48:32ul16wms

Kak npasuio, B ZOMe ¢ NACCHBHBIM COJHEUHBIM OTOIIEHHEM OLHO-
'BpEMEHHO HCNIOAB3YETCs HECKOJIbKO THIIOB CHCTEM, HAaMpUMep NpHCTpOeH-
pas K 0KHOMY dacajy 3AaBua refuoTenauua (opaniepes, 3uMHHH can),

. I0’KHas OCTEKJEHHAasd TenJcakkyMyJgaupyloniag CTeHa H co‘nﬂueynasnusa-

IoL1He CKHA I0KHOH opliesTaluy.

18. PACYET U MPOEKTVPOBAHME AKTUBHbBIX CUCTEM CONHEYHOTO
TEMAOCHABMEHMA

Clune peKOMEHALHH 110 NPOEKTHPOBAHIIO FEAUOCHCTEM,
CoJieulibie yCTaHOBKE OTOIJIEHHS! W TOPSYero BojocHabxe-
Hus1 3JaH#il BXOOSIT B COCTaB KOMOHNHPOBAHHEX TeAUOTOIN-
JUBHEIX clicTeM Telocuabxkenuss u o6ecneyuBaoT yacTHY-
HOe MOKpHITHe I0JIOBOH TemjoBoli marpysku. Kak mpasuio,
MOLIHOCTL PE3epBHOr0 (10MNOJIHHTENLHOTO) HCTOUHHKA Tell- -
JIOTHl — KOTeLHOH — BrIOupaercss TakoH, 4TodH — MOTJa
OLiTh MOKPBHITA BCS pacyeTHas TeljoBas HArpyska OTOI.ie-
HHs, TaK Kak B 2WMHHE MecCsiibl reJnoyCTaHoBKa HMeeT
HHU3KYIO HPOH3BOIHTENbHOCTE, [IpuMeneHne reJinoyCTaHOBOK
ofecrmeqynBaeT 3KOHOMHIO TOIJIHBA H CHHIKAET 3arpssHeHHe
OKpy:kaiolief cpexbl TOMJHBOCKHUTAOUIHMH yCTAHOBKAMH.
TeanocicreMnl Tena0oCHa6KeHNa PEKOMEHIYeTCH NpHMEeHATh
B OCHOBHOM B I0:kHbIX pafionax PC®CP, Ykpaunn u ‘Kasqg-
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crana, B 3akaBkasbe, Moagasuu u Cpegmefi Asun aJs ce-

30HHBIX MOTpebHTeNeH, NMPH BLICOKOH CTOMMOCTH TOMJIHBA,
NpH CPEIHEr0J0BOM KOJHUECTBE MOCTymaiollel CoJHEYHOH
paanaunn He menee 1000 xBT- LI/M2 IPH TOBbLIIIEHHbIX Tpe-
60BaHHSIX K YHCTOTE OKpyXKaiolleH Cpexbl, HAOpHMED B Ky-
POPTHHIX 30HAX.

FennoronanBras cucreMa TeMJOCHAGXKEHHST BK/IO4aeT
B ce6s CIeAYIoNee OCHOBHOE 000DYL0BAHHE: KOJIEKTOP COJi-
HEYHOH 3HEPTHH, aKKyMYJSTOp TeMJOTH!, Tenno0OMeHHHKH,
HACOCHI MJIM BEHTHJATODD!, JONOJHHTENbHBIR (pe3epBHbIH)
HCTOUHHK TEMJOTH (TOMJHBHbLIA HJH 3JEKTPUYECKHH) H yCT-
poficTBa /151 yIpaBJ/eHHs paboTOH CHCTEMbI.

BesiepcTBHe HECTAGHJILHOCTH MOCTYIMJIEHHST COJHEYHOH
SHEpTHH CHCTEMbl COJIHEUHOTO OTOMNJ/ICHHS JOJKHH paborarb
¢ ny6/1€pOM — PE3EPBHBIM HCTOUHHKOM TENJIOTbI (KOTe.}'leaH
TenaoceTs H T. 1I1.), obecneuusatouity 100 % rtensosofl Ha-
rpy3kH. B To xe Bpems COJHEUHbe BOJOHArpeBaTe/bHbIE
YCTAHOBKH CE30HHOTO AEHCTBHSA MOTYT GbiTh 3alIDOEKTHPOBA-
Hbl 6e3 ny6Jepa, eCyu He MpeabABAAIOTCH XKeCTKue Tpebosa-
Hus no GecnepeGoiinomy cHalXKeHHIo Topsiuell BojoH, HAMpU-
Mep B JICTHHX AYUIEBHX, TAHCHOHATAX, MHOHEPCKHUX J1ATepsix
uT L

JIJsi CHCTeM COJIHEUHOTO OTONJIEHHSI MPHOJHKEHHBIH
TenJoBOH pacyeT MOXKHO BBLIMOJHATbL AJsS OJHOTO Mecsua ne-
PEXOJHOT0 Nepuoja, Hampumep /s anpeds B CpefHed Mmo-
Joce UJH MapTa B I0XKHbIX paloHax.

Ipu npoekTHPOBAHUH CHCTEM TEMJIOCHAGKeIHs C HCHOJIb-
80BanKeM COJIHEYHOH 3Heprun HeoOXOAHMO HCXOJHTb H3 TO- 7
ro, YTO 3KOHOMHYECKH 1€/eco06pasHo MOKPbhiBaTb 3a cuer
COJIHEYHOH 3HEPTHH JUIb ONPEIENCHHYIO J0MO frox TOA0BOMH A
Temn0BOil HATpY3KH Q™ , a OCTANbHYIO €€ YacCTb, & HMEHHO §
(1—Fron) Q7" , nOMKen oGecneyuBaTh pe3epBHbIA (HOMONHHU-
TesIbHEIH) HCTOYHHK 5Heprud. Benuuuna fr,; 3aBHCHT OT xa-
PAKTEPHCTHK TeJIHOCHCTEMbI M  KJHMATHYECKHX JaHHbIX, §
a TakyKe OT CTOHMOCTH CHCTEMbl H TONJHBA, HO OObIYHO OHA ¥
He npesbimaer 0,5, a 171 CE30HHBIX YCTAHOBOK MOXKET JOCTH-

ratb 0,75 1 Gosee (3a ceson).
Mecsiynas g0Jist COHEUHON SHEPTHH B MOKPHTHH TeNJo-

TOMJHBA oNpeae/saeTcs Kak

f —_— Q‘VI/QM — (Q: — QM)/QM =] — Q‘A/QH’ .

rpe QY — MecsiuHas BEJHUHHA TEMJIOBOH Harpyskw; Q¥ 4

H Q) — MeCsuHHe KOJHYeCTBA TEMJOTH, obecnedHBaeMbie
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COJIHeYHON YCTAHOBKOH H JOHOJHHUTENbHHIM HCTOYHHKOM
gHepruu.

TonoBas HOAs CONHEYHOH anepmn (crenenn 3amememm
TONJMBA) B IMOKPLITHH Harpysxu IMeeT BUJ,

= DI

DKoHOMHUS TONJMBA (Kr) 3a pacueTumii mepuoxy B=
=Q:/(QrMrr), rTAE Qr—TemI0Ta CropaHust TOIMJIHBA,
MJx/xr; N — KIIJ tennoreneparopa, pasusifi 0,45—0,6
U151 HHAHBHAyanbubix ycTanoBox u 0,6—0,8 nas koTaoB Ha
TBEPJAOM, XKHAKOM H Ta3000pa3HOM TONJIHBE.

Vcxoanble qauabie AJs pacyera TeJHOCHCTEME BKJIOYa-
JOT XaPaKTEPHCTHKH TeorpadHuecKoro MNOJOMXKEHHS MECTHO-
CTH — LIHPOTY ¢, AOJATOTY [ U BblCOTYy H MECTHOCTH Haj ypoB-
HEM MODS, KIHMaTHUECKHe JaHHbie — CPeJHEMECSIYHOe JHEB-
HOoe KoJHiyecTBo cymmapHoll E u paccesinolt (aHddyzuol)
Ep connevHol pajHaliy, NOCTyHaI0LeH Ha TOPH3OHTaJIbHY IO
TIOBEPXHOCTb, U TEMIEPaTyPy HapyKHOTO Bo3ayxa Iy, mpH-
HuMaembie no «CnpaBoudHky mo xaumary CCCPs.

Kpome 1oro, no gaHublM HCHbITAHHH HJH 10 JaHHLIM 3a-
BOJla — H3TOTOBHTE/ST KOJICKTOPA COJIHEUHON 2HEPruu npH-
HUMAIOTCA €TI0 XapakTepHCTHKH — sbdexTHBHBI  OnTHYe-

cxuit KITI ﬂo H K03DOHLHEHT TeMJIOBbIX MOTEPD Kx, a Tax-
JKe TeoMeTpHYeCKHe pasMepbl ONHOTO MOAYJS KOJJEKTOpa,
WHCJI0 CJIOEB OCTeKJEHHs, BHJ TemjaonocuTess. s pacuera
reJIMOCHCTeMbl TaKXKe HEeOOXOJHMO 3HATbh CpEelHeMeCsuHbie
CYTOYHBIC SHAUEHHS TEMJIOBOH HACPY3KH OTOIJIEHHS HJH
HMeTb JaHHbie JJIs1 UX pacyeTa, 3HaTb TEMMepaTypbi XOJOML-
HOfl Ty ¥ ropauell Tr.s BOAH H CYTOYHOE NOTPEOJICHHE FO-
psiuesl BOJbI.

Ipu mpoexTHpOBAHHU CHCTEM COJIHEYHOTO TEMJIOCHA6Ke-
HHSI pacxoj TEHJOHOCHTENST ¥ 0OLEM akKyMmyJ/sitopa Tel-
JOTbl BHOHpAOT B 3aBUCHMOCTH OT BHAA TEIJIOHOCHTEJS
B KOHTYpe COJHEUYHOrO KOJVIEKTOpa (PKHAKOCTb HJIH BO3AYX)
U THIZ TeNJ0BOTO aKKyMYyJATopa (BOASIHOIO B XKUIKOCTHBIX
CHCTeMaX K I'aJieIHOTrO B BO3AYIUHEX CHCTEMAX ).

Tak, ypeapnbift pacxoxg (M3®/c) temnonocuresns B KCI
Ha 1 m? nyomaan noBepxuoctH KCD pasa XKHAKOCTHEIX CHC-
Tem pasen 0,01—0,02, gas sosgywnwsix cucrem 0,0056—0,02,

-2 yreabHblit o6bem (M3/M?) akKyMy sTOPa TEIJOTH paBeH

coorsercrsenno 0,06—0,15 u 0,15—0,35. Y nenbras naomanb
NOBEPXHOCTH COJIHEYHOrO KOJIJIGKTOpa B 3aBHCHMOCTH OT Ha-

~
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3HAYEHUS CHCTEMBl NPHHHMAaeTCHd OPHEHTHPOBOUHO paBHOM:
IS CHCTeM OTOILIeHHS OTamnJjuBaeMmoro momenieHust 0,33—

0,5 m?2/m2%; gas cHCTeM TopsAyero BojocHaOXKenus 1-—

2 M2/yes1; aag TOJOTpeBa BOAB AJIS1 OTKPBITOTO NJIaBarTelb-
Horo Gacceiina 0,5—1 m?/m2, OntuMaJjbHpifl yros HakJ/0HA
COJIHEYHOTO KOJJIEKTOpa forr X TOPH30HTY MPHHHMAETCH
paBHBIM: JJIs1 CHCTEM OTOIJeHHst — wwupore ¢--15°% naa cu-
creM ropsuero BOLOCHAOXeHHSI KPYyTIJIOTOLHYHOTO felCT-
BHSI — IIMPOTE (§, CE30HHOTO AefCTBUA — mupore ¢—15°.

DKOHOMUSA TOMJHMBA, KOTOpas MOXKeT OmTh JOCTUTHYTA
B pe3yJbTare 3KCIJIyaTallnl CONHEYHOH CHCTEMEI TeNI0CHab-
KeHWs, OpueHTHpOBOYHO cocrasJisieT 0,1—0.2 T ycaoBHOTO
-TonuiBa Ha 1 M? MJomand HOBEPXHOCTH COJHEYHOrO KOJI-
JIeKTOpa.

k:
B rajseuHoM akkyMyJSiTOpe TENJIOTH DPEKOMEHAYeTCsa HC-
TOJ/Ib30BATH CJIOH 4aCTHil BRICOTOH (AAMHON B HANpaBJIeHUH

JBHKEHUH TerioHocurens) 1—3 M, auamerp 9actill rajbkh

20—40 MM, asponUHAMUYECKOEe CONPOTHURJICHHE AKKYMYJIATO- 8
pa 25—7511a, a Bosayxosogos 0,05—1Tla na 1M aaunsl. %

Koaddunnest rensnonorepp TpyOboIpOBOLOB ¥ BO3AYXOBOLOB

He no/xeH npesmwars 0,5 Br/(m2.°C), a akkymyadaropa -

rengors 0,25—0,5 Bt/ (m2-°C).

Huke npuBeqeHsl OPHEHTHPOBOUHBIEC 3HAYEHHS OTHOLUE- -

uus naomand A mosepxHoctH miockoro KC3 x muomapu
Aoy nOJ1A OTANMIMBAEMBIX NMOMENIEeHHH 37aHHA B 3aBHCHMO-
CTH OT CpefHel TeMIepaTypsl HapyXHOro Bo3ayXa Ty B 3uUM-
Hue MeCsubl (nekabpb—sAaHBapD):

—4 0 2 7

Ty, °C oo v v —I0
AlAgom> M2/ . . . 05— 0,45— 0,4—0,5 0,32— 0,18— °

0,65 0,55 . 0,48 0,35

ITpu npumenenun KCD Gosbllofl nyoinagu B JETHHN Ie-
pUOA BO3HHKAET 3HAYHTEJbHLIH H3OBITOK HEHCNOJb3yeMOoH
COJTHEYHOH 3HEprHH, a 3To kpaliHe HexenarteabHo. [Toaromy

Jyuylie NpuHATh Naomaas KCD mo HUXHeMy Npeaeny, a 3a-

TeM YTOYHHUTD €e 3HAUEHUE paCyeToM.

Tennonpon3BOAMTEBHOCTL COJIHEUHOW YCTAHOBKH. Bbl- 5
NOJHEHHE TOYHOTO TEMJIOBOrO paCyera CONHEUHOH CHCTEMbld
Tell10CHAOXKeHuA NPAKTHUCCKH NIPEACTaBJAET GOJBIIHE TP 3
HOCTH 13-3a HEOOXOAUMOCTH yueTa BJHSIHUS CaAyYaHHBIX KO-
Nebanuil KIMMaTHIECKNX N1apaMeTpPoB H CJIOKHOTO XapakTe- 3
pa B3auMojeifflCTBHA MeXAy 3/eMeHTaMu cucreMsl. ITostomy -4

00bIYHO HCMOJIB3YIOTCS YIPOUIEHHBIE METOAbI, KOTOPbIE OCHO-
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B fieHb:

BaHH HA OGOCLIEHHH DE3Y/IbTATOB MOAPOGHOr0 MOXEJIHDPOBA

-HUsi I&JHOCHCTEM ¢ HpuMeHeHHeM DBM # [a10T BO3MOXKHOCTh

MOJyYHTb JOJTOCPOUHbIE XaPAKTEPHCTHKH [POEKTHPYEeMOH
CHCTEMEL . ‘

YnpoueHHbifi MeTOx TeMJIOBOTO pacyera COJNHeYHOH yCTa-
HOBKH OTOILIEHHS H FOPsiYero BOJOCHAGKeH s 31 aHHS [103B0~
JseT ONpefe/uTh €€ OCHOBHBIE MapaMerpsl — MNJIOHAAb
AOBEPXHOCTH KOJJICKTOPA COJMHEUHON anepru A H 06bem ax-
KyMyJasATOpa TemJoTe V, a Take HafTH XapaKrTepHCTHKH
3Hepreruyeckolt 3¢ GexTHBHOCTI—rON0BYIO J0JII0 COJNHEIHOH
9HEPIUH B NOKPBITHH TEIJIOBOfI HArpysky TeNsoCHa6XKeHHA

pacyeTHyI0 FOLOBYIO SKOHOMHIO TONJUBA.

Tensosaa mMomHOCTh (BT) MI0CKOr0 KOJJIEKTOPA COJIHEY~

Ho#t sneprun (KC3)

QK : A []x n(;_ K!’{ (T’N - Ta)] = ch (TT2— T’N)’
rae A — niomane nosepxuocty KC3, M2, Jx — NJIOTHOCTD

HOTOKA COMIHEYHON pagHanty, IOCTyNaioulell Ha IOBEPXHOCTh
Kosnexropa, Br/M?% m, — sdhdexrunbiit ontnueckuii KIIIL

Kosiekropa; Ky — obuiui xo3dounuent TENJI0NoTeph KOJ- .

aekropa, Br/(M?-K); Try 1 Tr9 — TeMmeparypa TemJoOHOCH-
tesd Ha Bxone B KC3 u na Buixoge u3 Hero, °C; Ty — teM-
neparypa Hapyxnoro sosnyxa, °C; G — maccoBbifi pacxof
rensionocuteds B KC3, kr/c; ¢p — ynespHas usobapuas Tell-
JI0eMKOCTb TenaonocHrens, JIx/ (xr-°C).

.. Ynenbnas cpejHeMeCAuHas NHEBHASI TEINJIONPOH3BOJIH-
TeJIbHOCTh  KOJIeKTopa COJHeyHoH aueprun, MJIx/m2

q,= EKn;{l —-—aP+bP2),

‘The Ex — cpemHeMecsiunoe JHEBHOE KOJIMYECTBO COJHEYHOH

SHepruH, nocrynamomeli Ha 1M?2 naomand MOBEPXHOCTH
KC3, M1 /M2 B nenb.

Merop pacuera Beauuunst £y omucan B § 16. Koaddu-
INUeHTHl g U b mpuBemeHn B Ta6j. 8 aJs1 OCHOBHLIX THUIOB
KCD3, ncnonbsyeMpix B CONHEUHBIX YCTAHOBKAX TeMJ0CHAO-
Xenus. [lapamerp P==(Tp1—7T3)/Ks, rtane Kui=E/E; —

CpeaneMecsutbifi KOI(QOUIHEHT SACHOCTH aTMoChepbl, pas-

 HBIHl OTHOIIEHHIO CPpeOHEMECAYHBIX KOJNYEeCTB COJIHEUHONU pa-

Avauuy, NOCTYHalomMX 3a JeHh Ha TOPH30HTAJBHYIO
TOBEPXHOCTL HA 3eMJjie K 32 MIpefe/aMH 3eMHOH aTMOCdepsl.

Ha rensonpon3BoguTe/IbHOCTh KOJLIEKTOPA COJNHEYHOH
sHeprun (KCZ2) B naHHBIX KJIUMaTHYECKHX YCJOBHUSX CHJb-
HO BJufieT TeMIleparypa Temjaosocutens Ty Ha BXOjae
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Tabagxna 8 Kosddummeatt o u b pas ocHosanix Thnos KC3I .

Tan KCD ng K, axi0s Y| bxIe
HITK-1 0,78 8,0 10,7 29,3
HIIK-2 0,73 4,6 6,9 12,7
CIIK-1 0,75 5,5 7,9 16,4
CIlK-2 0,7 3,5 5,6 8,7

INpuMevuaunune. HIIK — meceJexkTHBHUA NMAOCKHR KOMICKTOP: CIIK — ce-«
AeXTUBHBIA TJIOCKME KOMNEKTOD; 1—2 ~~ WHCAO CJIOEB OCTEKNCHHS; Ny, — sdpdexTun-

upl ontuueckH@ KIIH; K ;{—- sdderruBanitr  kosdbunmenr renronorepr KC3I,
Br/(M2:°C). '

B. KCO. Tak, npu rogoBoM CyMMapHOM MNOCTYNJEHHH COJ-
HeuHoft sueprun Ha maockoctb KC3I 4060 MOAx/mM? (B TOM
uncse 1880 Mx/m? nuddy3HOro COMHEYHOTO H3JyYeHHS)
Ha IHpoTe 47° C. LI 10/0BafA TEN/ONPOH3BOLHTEJbHOCTH
" KC3 ¢ no =0,73 u Kx =4,5Bt/(m2-K) u yriom na-
KaoHa B==>50° uameHsercs B 3aBHCHMOCTH OT TE€MIepaTyphi
TenJonocuress Ha Bxope B KCI Ty caepyiomum obpasom:

Tri, C o v v v e v w10 20 30 40 30 60
goR, MILe/ME .« o o . o ... 2750 2320 1970 1650 1380 1150,

TennonpousBoAHTENBHOCTb COJMHEYHOH YCTAHOBKH, T. €
TO KOJHYECTBO MOJE3HOH TEMJIOTH, KOTOpas NOCTynaeT X no
TpeOuTeI0 3a ONpPEAES/CHHbIH NephHol BpeMeHH (Yac, AeHb, iR
Mecsl, TOR), MeHbIe TeNJONPOU3BOAHTEBHOCTH COJNHEUHOTO §
KOJIJIGKTOpA HA BEJHMYMHY TeMJOBHX MOTE€Ph B Tpybonpo- 3

BOZAaX, COeNNHAIOMWINX KOJJIEKTOp C TENJOBLIM aKKyMyJsaTO«- i
POM, B HeM CaMoM, B TCIVIOOOMEHHHKAX B KOHTYPE KOJJIEK-:
TOpa H TEeNnJOBOro Morpebure/s. ITH TENJONOTepH Ompeje- I
. JIAIOTCH TpeMsl BeJIHIMHAMH—KO3bOUIHEHTOM TENJIONOTeph
(renjioNepenayn  OT  TENJOHOCHTEN K  OKpyxajouledt
Cpele) M NJIOLAnbI0 NOBEPXHOCTH TPyOOMpPOBOAOB, TeIn.o-
BOrO akKKyMyJasTopa u T. M., & TaK¥kKe pasHOCTbIO TeMIeparyp
TENJIOHOCHTe/IST U OKpyXKawiel epein (kaxk NpaBujo, Ha-
pyxHoro Bosnyxa). Ha k03dbQuIHEHT TenaonoTepb CHIAbHOE
BJHAHNE OKA3HBAIOT TOJIUHHA ¥ KO3(MOHUUEHT TemnJsonpo-
BOJIHOCTH TenJoH30J5MIH. [103TOMY JJIsi CHHMKEHHS TelJo-
NoTepb BCe Harperbie MOBEPXHOCTH AOKHB ObITh TLIATEJb-
HO TILJIOH30JIHPOBAHEL, ’

i
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B 4aCTHOCTH, TeMJIONOTEepH TPYGONpOBOAOB PacCYHTHIBA-
jo1Cs 110 opMye
Q;%r = K;g-, ATP (T!' - To.c)’

rie  Kior — KO3 GuUueHT ‘Temionoreps TpyGonpoBoAa,
Br/(m?:°C); Aqp — nuiomajp MOBepPXHOCTH TPpyGonpoBoAa,
M% Tr M To.c — TemIeparypa TEMJIOHOCHTENS M OKPYKAaio-
weft Cpean COOTBETCTRERHO, °C, . -

ConHeuHbie BOJOHArpeBare/bHEE yCTAHOBKH 3a rof Aa«
o1 250—350 kBT-u/M? nos1e3H0 3HEPTHY B yMEPEHHOM KJIH~
mate ¥ 600—700 kBt.u/mM? B apkoM xJanMare.

MMpubnvKeHHBH pacyeT CUCTeM COJHEYHOrO TeioCcHa0-
senud. Jlas npelBapHTeIbHOrO pacuera CHCTEM TenJocHa6-
KEHUs C HCHO/Ab30BAHHEM COJIHEUHOH HEPIHH MOXKHO pPeKo-
MEeHJ0BaTh rpaduyeckuil MeTOH 3aBUCHMOCTH CTENEHH 3a-
MeUleHns (10aH COJIHEYHOI 3HePTHH B MOKPHITHH TEMJIOBOH
Harpysku) [ or 6e3pasmepHOro napamerpa ‘

0 = E, A/Q,.

Bequunnbl Ex (MOCTyNJEHHE COJNHEYHON SHEPTHH HA [10-
epxnocte KC3) u Qu (rensoBas mnarpys3ka) OTHOCATCH
K pacuerHoMy MEepHOAy: AJSA CHCTEM ropsyero BoAOCHAGKe-
HUSL KPYTJIOTOAHYHOTO HJH CE30HHOrO peHcTBHA — | roa uau
JIETHHUH CEe30H, a4 1Jd CHCTEM OTOIJICHHS — KayKIblfi Mecsil
OTOTHTEJNbHOTO NEpHOAA. 3aBHCHMOCTH [ OT O mpeacTaB/eHbl
Ha puc. 69, a u 6 paA CHCTEM COJHEYHOrO OTOHJCHHS U TO-
pausero BojgocHabxenus. Ilpm noctpoennu saBucuMocreft
NPHHATH cJeAyiollHe ponyiledHda: 1) B Kauectse 6a30B0ro
BapHanta npuaar niockuid KCI ¢ apyxcaoiinbimM ocrexe-
HEEeM 11; =0,73 u K« =4,6Br/(M2-K), a Kinp =
=6,3 Br/(M%-K) ¢ ontuMasbabimM yriaom HakjaoHa KCO B
K TOPU3OHTY H I0XKHON opHeHTauued; 2) yIeiabHblit o6beM
BOAAHOTO aRKyMyJasaTopa Tensoru pasex 0,05 m3/M2. B cay-
uae npamenenns KCI, HMEIOUIHX Apyroe 3HAYEHHE OTHOIIe-
s Ky /1o, HEO6X0IMMO BHECTH COOTBETCTBYIOLIHE MONPaB-
KH B pe3ysbTaT pacyera. '

Pexomennyercs npuHMMaTh CJENYIOLUINE OPHEHTHPOBOY-
HBle 3HayeHds KO3 (QuuHeHTa nepecuera KOJIHYECTBA COJi-
HCYHON sHEPTHH C TOPH3OHTaJbHOH NJOCKOCTH HA MNOBEpX-
Hocte KCO ¢ onTuMaibEBIM YIVIOM HAK/OHA B K FOPH30HTY:
R=1,4 nna reanocucrem oronnenus (p=q¢-+15°); R=1,05
AJIsT Ce30HHBIX CHCTeM Tropsuero BojocHnabxeuns (f=¢—
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-15°) u R==1,1 Mﬂ'cncrei\a KPYTJIOTOAMYHOTO JeHCTBHS |

B=9).

Hust resnocucTeM OTONJIEHHS TOJMBb30BAaTbCH TI'PAapUKOM 3

Ha puc. 69,6 crexyeT TONBKO Ha MecsuHoli ocHope. C mno-
MOLIbI0 3THX 3aBHCHMOCTe}l MOXKHO ONpelesuTb TO0J0BOe

fr— ] —
L~
08 //
05
rb
04 7
o/

0,0— -

0,6 /

)

Puc. 69. Ipadux ads npulaudKeHROTO pacuerd aKTHBHBIX CHCTEM IOpf-
uero BogocHaOxkenus (@) ¥ orTomsieHus (6)

3HayeHHe frox MPH 3anaHHO nuomanu nopepxnoctd KCI A,
HJH Ha0GopoT — mJomianeb nosepxnoctn KCD A, oGecneun- |

BAIOMLYIO 33IaHHOE 3HAUEHHE [rop.

Tlocie0BaTeIbHOCTD pelleHHs MepBOl 3anauM: A pac- 3

4eTHOTO mepuoja (rof, CesoH, Mecsl) ONpeiesioTCs 3Ha-
yeHus Qu u Ex, paccuuTsiBaercs mapaMerp 6 u rpaduuecku
ompefensercs f. 3areM pacCUMTHIBAIOTCS TOAOBHIE (Mecsu-
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gpie) KOJMYeCTBA 3HepIHH, AaBaeMoil CONHEYHOH yCTaHOB-
KOfi ¥ AOTIOJIHHTEIbHBIM HCTOUHHKOM 9HEPrHH:

Qc =fQH; Qn = (I —f)Qa-

O6parHasi 3ajauya — ONpEelelieHue MJOULAfXH TOBEPXHO-

et KC3, TpebyeMoit aas obecneuenus 3afaHHOf AOMH [, —
TaKKe MOMKeT ObiThb pelleHa ¢ NMOMOILKIO 3TOro BechbMa IIpH-
BAMKeHHOro METORA:

A = 0Q,/E,.

Mpruep 8 Paccuntars COMHEUHYIO BOJOHATPEBATE/IbHYIO YCTa-
HOBKY KpyrJiorognusoro gefictsus B r, Kumnnese (p=47° ¢, m.), Cyrtou-
Hoe morpebrenue ropsueft Bogs Vis=>5 m3/nens, remnepatypa ropsueit
soant 45 °C, a xomoguoit 15°C, 'ox0oBas n0ns% COMHEYHOH SHEPTHH B 0O-
KpuTuR TensioBoil Harpysku f=0,5. Haiith nromags nmosepxinocts KC3
A, o6beM aKkKyMmyastopa V M roJOBYyiO 9KOHOMHIO TouJuBa B mpw
1.+=0,6. TonoBaa TennoBas Harpyska .

QPR = V0 0C, (=1t ) =
= 365.5-103-4, 19 (45— 10) = 268 I'Ix.

Mo rtaén, I11 HaXoguM roZOBOH NMPUXOA COMHEYHOH SHEpTHM HA ro-
pH3OHTAJbHYIO BOBepxHocts: E=4,72 I'Ix/m?. Koddouuuent mepecuera
conHedHOR paguanud R=1,1, u, ciefoBaTe]sHO, TOAOBON NOTOK COJIHEY-
Holt sHepran Ha mnockocte KC3 E =RE=52 I'Ix/m? Tlo puc. 69,4
HaxozuMm 0=0,843.

Maowans nosepxaoctn KCD A=0,843.268:52=43,5 2. O6nem
BOASHOrO akkymyJstopa temsoTst V=0,07A=3,05 M3 [opoBas 3KOHO-
Mug TounHBa ¢ TemNOTON cropadud Q.=29,33 MAx/kr

B = [Qu/(Qr Mrp) = 0,5-268000:(29,33-0,6) = 7615 xr.

Homorpamma A71s onpefe/IeHHs O/OMAAH NOBEPXHOCTH COJHEYHOTO
Konmmextopa-A m ofbema Gaka-akKyMyJsTopa V YCTAHOBKH ropfuero
BojgocHabxenua BorkasaHa Ha puc. 70. McXogHeiMH RanHbsIME i pac-
YeTa CAyXaT: 4HCAO KATejaefl N, HOpMAa CYTOYHOrO pacxoja ropsdedi
BOABI @ (n1/uen), crelieHb 3aMeEUICHHs TENJOBOR HACPYSKH TOPAUYEro BOAO-
cHaGxeHus [ (cpenHerogosoe sHaueHue — ot 0,3 g0 0,7 u cesonnoe — 1
ANl YCTAHOBOK, SKCILIyaTHPYEMLIX ¢ anpess [0 CeHTAGPDb HJH ¢ Mad No
ABryCT BEJIOYHTENbHO) M TOMLOBOE KOJNHYECTBO MOCTymaiomwel ConHedHOH
swepruu £ (kBt-u/M?), B ycTaHOBKe HCmosb3yeTcs CTAHAApTHBIA COJ-
HeuHblfl KOJJIeKTOp ¢ ABYXC/JOMHBIM OCTEKJEHHUEM, HMEOWHH OuTuMalb-
HBlfl yros Hak/I0OHAa K TopH3oHTY (Ha 10° Mewblie LIMPOTE MECTHOCTH)
H I0XKHYI0 opHeHTauu10. Ilo HOMOTpaMMe B COOTBETCTBHH CO CTpEIKaMH
onpeneJATCA MIOMAAb KoIeKTopa A u o6beM 0aka-akKyMyasiopa
ropsageit Boan V.

Opumep 9. Onpenenauts nJICLARb NGBEPXHOCTH COJHEIHOTO KOJ-
JiekTopa 1 00beM 6aKa-akkyMyJaTopa AJA cojHedHoll BOXOHArpeBaTelh-
HOH ycTa€oBKM [Jisi CeMbH H3 D ued. B pafione ¢ rol0BBIM IPHXOLOM COJI-
HeuHoji awepruu E£=1370 kBr-u/m? Crenenp 3ameiierus f=1 3a nepu-
On Mah — apryct, a Hopma pacxoja ropsiaefl BoAs ka 1 uen. 75 a/neHs.

ITo HoMorpaMue jrosyyaeM miIcHLals NOBEPXHOCTH KOJWeKTopa A=
=72 M? u o6bem Gaka-akkymyasropa V=>510 1.
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4 M2 Puc. 70. Homorpamma aas

! pacieTa COJIHEUHLIX BOJOHA-
2 rpeBaTeNbHEX YCTAHOBOK. '0-
bt HOBOE MOCTYNJIEHHE COJHed-
4 4% HOIl 3HEpPruH Ha FOPH30HTAJb-
® Hy10 nosepxiocth (kBT-4/M?):
[}

420 1 610; 2 — 1490; 3 — 1370; 4 —
- 1230; 5— 1150; 6 — 1030; 7 — 920

SxonoMmuueckyio otiehky (py6/I'JIK) umenecoo6pasHoCTH NpHMEHEHHS
CHCTEME! COJIHEYHOTO TENJIOCHAOMKeHnsi MOMKHO [aTh NMyTeM CPaBHeHHd
croumoctd 1 'JIK 1en/10Boil aHepruH, OTBYWIeHHON conHeyHoll Ce u TOB-
AuBHO# Cr cucTeMaMu TenjocHaOXKeHus. JIOAXKHO BHINOJHATLCS YCIOBHE

Ce<Cr, u C¢ onpenensierca no opMyJe

Co=(E, K¢+ C'a)/Q{xon’

rae Ke — kdnuradsHble 3aTpaThi Ha CHCTEMY COJIHEUHOTO TemiocHake-
"HA, py6.; Cs — rofcBEle 9KCHIyaTAUHOHHEE 3aTPAThl {3NEKTPOSHEPrUs,
peMOHT M ofcayXKuBanHe, 3apmaara), py6/rox; QL — rogosaa remo-
Bas Harpyska, [[IX; E,— KosdpdnuneHt 3(pQexTHBHOCTH KanHTATbHBIX
BioKenHH, Kandraabiue 3aTpath (py6.) Ha reaHocucTeMy TenaocHab-
HKeHna -

Ke= (CH+COG) A+Can v,

rie Cx— ylelbHada CTOHMOCTb KOJMAEKTOpA COJHEYHOH IHeprHH, py6/m?®;
Cax — yllenbHas CTOHMOCTH aKKyMyJaTopa Temnaots, py6/m®;, V —ob6n-
eM aKKyMyjaatopa TennoTH, M3; Co6 — CTOMMOCTb BCIOMOTATeNbHOIO
oGopynoBanusA, TPyGONPOBOAOB, peryJHpylolledl apMaTypH, CHCTeMH
KUM u A u 1. n., orHecennas K 1 M? niomann KC3, py6/m?; A — nyo-
mans nobepxHocts KCI, M2,
OpHeHTHPOBOYHAR CMeTHAS CTOHMOCTB CTPOHMTENBCTBA FEJHOCHCTEMH
Ko=KiA, rre Kyx=150-+250 py6. ua 1 M? nuomanu nosepxuocts KC2.
lonosoii  sKoHOMHuecKHil DGeKT OT HCMONB3OBAHHS  CONHEYHOH
SHEPTHH
py6/roa,

T

Fron = & C /M
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rae Cr— cTORMOCTD 1 Ik TennoBol 3Heprus OT TPAAHUHOHHOIO HC-
ToUHNKA TeruocHaGkenud, pyos. :
Cpok OKYRAaeMOCTH TelHOYCTaHOBKH oOmpeneisiercd OTHOHICHHEM

Kan#TanoBJOKeHn# K TOLOHOMY SKOHOMuuecKOMY 3DQeKTy: Tox==
=K0/3I‘011'

Cnenyer UMeTb B BH/Y, 4YTO HapPAAY C 3KOHOMHeH TONJHBA OpH HC-
§oJAb30BAHNH COJIHEUHOH 3nepruym Ba)KHOe 3nadeHne MMeIOT TaKXKe TaKHe
acheKThl, KaK YMeHblleHHe 3arpASHEHH7 OKpyXKaiwouwed cpenbl, cOXpae-
HHe TOIVIHBHEIX PECypcoB, yJaydLIeHHe COLNAbHBIX YCA0BHHA,

Pacuer rajeuHoro akKymyJsaTopa rensJorsl. B cucremax
COJIHEYHOTO OTOIJICHNA ¢ BO3AYUIHHM KOJJEKTOPOM HCIOMb-
3yercs rajeunplil akkyMyaaTop tennoTsl. OH TakxKe HCOOMb-
3yeTCsi B MaCCHBHBIX CHCTeMaxX OTONJIEHHH 3JaHHsi ¢ HpH-
CTPOeHHOH K IOXKHOMY (pacany resuorenyHuefi (3MMHHM ca-
70M, opanxKepeeil), PacCMOTpHM MeTO] pacdyera raJedyHoro
aKKyMyJsITOPa TemsoTH [AJf BTOPOrO Cjaydyass H 3aMeTHM,
yTO 3TOT METOJ pacuera OJAHHAKOB Aj9 o0enx cucreM. B cay-«
yae MacCHBHOH CHCTEMB! C resHOTenauuell OCHOBHOe KOJH-
YeCTBO YJIOBJIEHHOH COJHEYHOH BSHePruH aKKYMyJHpyercs
B caMoii Tenuuue, u He 6oJee !/; Bceft mosyuaeMolt 3a aeHb
[ONE3HOH COJMHeYHON 3HePIHH JO/JKHO aKKYyMy/JHPOBaThCA
B TrajiedHOM aKKyMyasrope TenaoTw. [lpu OosblieM KOJH-
4eCTBe AKKYMyJupyeMOil TemjoTsl Tpedyercs yBeJHYeHHE
pacxola BO3yXa, a 3TO MOXKeT IPHBECTH K HexKesaTesbHbIM
KOJICOaHHAM TeMIlepaTyphl B I'€HOTeNIHIE.

O6beM raneyHoro akKyMyJasiTOpa TENJAOTH paBeH IPOU3-
BEJCHHIO IJIOIIALH TIOTIEPEUHOrO CeYeHHs fax aKKyMyJsiTopa
Ha ero AJAuHY [ B HampaBJeHHUH JBHIKEHHs NOTOKA BO3AyXa:
Vak="Faxl. Cxopocrb BO3Ayxa (M/C), OTHECEHHAH K MOJHO-
My CEUCHHIO aKKyMyJsATOPa, Ompejensercs mo Gpopmyse

W = m/(of %),

Tie M — MacCOBHEIl pacXom BO3AyXa, Kr/C; p— HJAOTHOCTB

'BO3JlyXa Tpu TeMIepaType Ha BXOAe B aKKYMy.JaTop, Kr/Mm3;

fax — maomanp momepevHOro Ceuenus AaKKyMyasTopa, M2
O6bemnas remnoeMxoctb, JIx/(M2.°C), raneynoro ax-
KyMyJsiTopa paBHa

- CaK=chT(1_’8))

TAe C;— ylenbHAas TEeNNCeMKOCTb TBeDABX YAaCTHI (rajb-
ki), JI/ (kr-°C); pp — MJIOTHOCTH TBEPIBIX YACTHH, KI/M?;
€ — n[OpO3HOCTH CJI0sI aCTHH. '
Ha puc. 71 moxasana 3aBHCHMOCTb MEXKAY OCHOBHBIMM
XapakTepuCTHKAMY [ajJeyHoro axKyMyJsaTopa: QuaMeTpoM
Hactuy 4 (MM), CKOpOCTbIO NOTOKAa Bo3lyxa W (m/c),
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VAENbHBIM THApaBIHUECKUM conporuBaenuem Ap/l (xIla/m) 4
M JJMHOH (BuicoTo#) arkymyasdropa [’ (M), xotopas Tpe--|
Gyercs nns ucnoab3opanns 95 9 HauanpHON PA3HOCTH TeM- ]
HepaTyp IpH Tensoo0MeHe MeXAy BO3LYXOM M yacTHuamu. §

O6riyHo mocTaToOUHO BHICOTH cyios B 500 MM past ocymecrt-

BJICHUs 9TOTO Tennoo0MeHa mpu AuameTpe yactuu He Gosee

50 mm.
BaXHBIMH XapaKTePHCTHKAMH SIBJSIOTCH Pa3HOCTh TeM-
nepatyp Bosiyxa ATy Ha BXOZe M BBHIXOZe aKKyMYJsTopa

_Ag,’”‘”” ‘
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Prc. '71. HomorpamMma jJis pacyeTa TafeuHoTo BKKYMynsiTopa TEINOTH °

\

H H3MeHEeHHe TeMIepaTyphl TBepAHX 4aCTHL (raJbKu) MpH

RoABOLE U OTBOAE TenA0TH ATy, KOTOPOE NMpUHMMAETCS paB-
HBEM 0,5 ATy, O6uuno ATy=7--10°C, u torga AT,=3,5=
=5°C.

BKJIOUAET caeaywmpe Ctagun.

1) ompenenenne KoMHUECTBA TOJE3HON COJHEWHOil snep- @

ray (Br.4/nenp), ynoBaeHHOH nmpuMHKamOWEHd K AOMy re-

JHOTENHUEH 32 J€Hb, KaK CyMMEl COOTBETCTBYIOULMX BeJH- 3§
18 3

YHH A7 Ka3KA0r0 yaca KHA: Quoa= Y, Qs

i=5

2) BHIO/MHeHHe TPEABAPUTENBHOTO PACYETA AKKYMYJs-

topa. [Ipunumaercs onpenenennas A0Js HOJIeP{HOﬁ 9HEepruH,
KOTOpas MOxeT ObiTh aKKyMyJupoBaHa 3a JeHb: K;=0,25-+-
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ITpouenypa pacuera rajeuHOro aKKyMyJasTOpa TENJOTHL

~0,35. Torna KOJMYeCTBO 3HEpTHH (BT-u/HeHb), aKKyMY-
JHpYEMOil 32 LeHb, pABHO Qax=KQnox.- CpeaHicic MOI-
HOCTb TenJoBoro noroxa (BT) npu sapaske akkymynsTopa
MOZKHO OTIPEJIe/IUTE 110 opMyie ;
Qaap = Qaﬂ/n’ _

rge A —— YHCJO YacoB, B TeUYEHHE KOTOPHIX Temaora IOCTY-
1aeT B AKKYMYJIATOP, U. _

BesiyyHY 11 MOXXHO OTIpEJ@/IHTb Ha OCHOBAHMH YaCOBHIX
3HaueHHil TIIOTHOCTH TIOTOKA coJHeuHoll paauaunu. Sto Gy-
jeT TO YMCJO0 4acoB, B TeUYeHHe KOTOpPHIX MJOTHOCTH NMOTOKA
nocTynample!l CoMHeuyHOHl paAnanuH OT/HYAeTCs OT MAKCH-
MaJbHOTO 3a LeHb 3Hayeuus He Gosee uem Ha 25 9.

O6peMHHII pacxog BO3AyXa (M®/c), IOCTynaloero
B AKKYMYJSITOp TEIJIOTH], paBeH

VB = Qsap/(BGOOATB CB)!

rape Cp — ylenpHass oObeMHAs TeNJOEMKOCTh BO3AYXa,
Br.u/(M3:°C). TpeGyeMmblii o6beM akKyMmMyJAsToDa TemJo-
TH, M3 ‘

Van,= Qan Kz/(can ATT)’ ‘

rae K; — x03h@uuuedt, yunTHBa0OMKE YHCAO IHeH, HA KO-
TopHe 3anacaercd sueprHa B akkymyasrope. O6niupo Ko==
=1,5+-2,5; '

3) onpejesenHe BHCOTH (AJKHH) ! B MJOWagu none-
peuHoro ceueHust fax akkymysastopa. Ilo Bennunne Vax Has
X0ouM 3HaueHHs [ U fax, MCXOAS U3 YCJAOBHSA, UTO OH [OJIKEH
TNOMECTHTLCST B TpeJHA3HAUGHHOM MJsI HEro IpOCTpaHCTBE.
3areM ompejesiieM CKOPOCTb NOTOKAa BO3AYXa H BHOHDaeM
AMAMeTp TRepABbIX yaCTHH (TajbKH), a TakXe OpHEHTHPO-
BOYHO TpPHHHMAaeM JONMyCTHMOe TUApPABJIHYECKOe CONpOTHB-
nenne akkymyaaropa. Ilo rpaduxy na puc. 71 omnpenensieM
yAenbHBle OTepH AarjeHus B caoe Ap/l u 3aTeM pacCuuTH-
BaeM ofuiee conporuBienue, klla:

A
- Apea = ‘7& 2

ITo 9TOMy rpaduKy TaxkXe ONpeAessieM TO 3HaueHue BbICOTH
(llJH/IHbI) caost ', KoTopoe Tpebyercs st 3¢ dexTHBHOTO
ocymecreaenusi renjoo6MeHa B c¢joe, T. €. AJS HCIOAbL30BRA-
Husg 95 9 wucxomHOH pasHOCTH TeMmepartyp BO3ayXa M yac-
THH. Ecmu nmpunsitoe panee 3nauedune [ membiue, ueM [/, 1O
Heo6X04uMo TIOBTOPUTH PAaCyeT ¢ HOBHIM 3HaueHueM [. Pac-
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CUMTHBAGM MOTEPH [aBJeHHs B MOABOASUIEM APy W OTBOASA-
LeM Apor BO3AYXOBOAAX W ONpeje/sieM CONpPOTHBJICHHE ak-
- Kymynstopa Temaorsl B uesoM: Apax=Apcn-+ApatAps,.
MecTHble COMPOTHBIGHHS MOXKHO YYeCTb C NOMOLUIBIO 3KBH-
. BaNeHTHOH HJMHBL [5=4,5/l05, TIE nop — YHCIO TOBOpO
TOB BO3AYyXO0BOj4.

IIpusenennas anuna Bosnyxorona lup=1I+1,.

[laowane conneutoro koanekTopa Ans MAABATENBHOTG'
Gacceiina. [Tnomanp koasexropa (M2) cosHeusoi SHEePTan
AJst IOx0orpesa BOAL B mjaBateabHoM Gaccefiie MOMKHO oOrn-
penennts no popmyie A=*~kA;, roe k=0,4-=0,6 ans 3aKpoI-
TOro Gacceiina, k=0,6-=-1 g oTKpHTOrO seruero Gacceii-
Ha; Ag — nacwane HMOBEPXHOCTH Boasl B 6GacceiiHe.

Ilpu npoexTnpoBaiuy remmocucTeM 15 M0Z0TPEBA BOALL
B njiaBaresbHOM 0accefine MOTYT ObiTb 1ICHOJB30BAHAI 1BA
THIIA KOJJIEKTCPOB — II1ACTMACCOBbIC §e3 OCTeKJeHHS U Teli-
JIOBOH H30AUMM ¥ METal/IMueCKHe ¢ OFHOCJOHHBIM OCTeK-
JCHHEM M TeNJIOBON n3onsiudeil. Tunuunple 3nauenus Kosd-
GUUACHTCB  TEN/IONOTEPb  JEXKAT B npegenax 20—
40 Br/ (m2-°C) mast KCD mepsoro tuna n 6—10 Bt/ (M2.°C)
Aaas KCD eroporo tuna.

- Kospdnuuenr norgomenust conseunop Heprum  Aas
nracrmMaccosoro KCI papen 0,9—0,95, a scddexTusHbIA KO-
abduunent noraomenns a1 KCD ¢ 0fHOCAOHHBM OCTeK-
AenueM — 0,76—0,82. [lnacrmaccosne KC3 mpakrnuecks
Heé TMOABepraloTCs KOPPO3UM, HO OHM HE BIAEDKUBAIOT BO3-
JEHCTBHA yabTPa(HONETOBOrO H3NYUEHUsI B TeUeHUe LK~
TeJILHOrO mepuoja. Ilake ecqu MX M3TOTORJSIOT M3 ILIACT-
Mace, CTaGHM3UPOBAHHAIX [0 OTHOLIEHHIO K BO3NEHCTBHIO
YAbTPadIICIETOBOTO UBNYUEHHS, CPOK UX CAYMKGH He IpeBH-
uraer 10 ner. Merananueckue 'KOJIJIEKTOPbl MOTYT CJ/Iy>KHTb
Gonee pautenbHpll cPox (mo 20 set) NpH YCJIOBHH MPHHS-
THA MEp O UX TPOTHBOKODPO3UAHOH 3amuTe, B IepByio
OUEPENL 1yTeM MpaBUILHOTO BbIOOPA MATEPHAJIOB H TIOAIEp-
Kauust pH Tenzorocutens B COOTBETCTBYIOLINX npenenaax.

[lnowans nosepxnocry cosneunoro KOJ/IeKTOpa, Heol-
XOAUMAA JAJs1 NOMOTPEBA BOABI B OTKPBAITOM NJAaBATENLHOM
Bacceline B jeTHHUH NIepUuoa, B 3aBUCHMOCTH OT THIA KOJJeK-
TOpa OpHEHTHPOBOUNO MOMKeT OblTb NpPHHSATA PABHON 50—
100 % wnomann BoaxoOM NOBEPXHOCTH Oaccefina. Boee
-TOUHO naiomank nosepxxoctn KCD moxuo ompenendts me-
X0Id u3 remnonorpedaenns Gaccefina Qs KIII KCA Nk
KOIM4eCTBA nocrynamouell conseunoil sHepruy Ex u poan
COJIHETHOR 3HEPrHH [ B HOKPBLITHH TEMJIOROH Harpysgu: A=
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= Qof/ MxExN), tie Q- Tennocpas uarpyska sa pacuer-
gbifi MEPHOK, OTpelenseMas TEIVIOBHIMH NOTepsMM Gacceii-
ga, MJDK; f— cpepnsin fonst coHeunoil sHepruu B oGecre-
gqeHHIl TEMJIOBOM HArpy3k; vx — cpepunfi KIII KCI; Ex —
7JIOTHOCTb TIOTOKA COJIHeUHOH 3Heprum na miockocte KC3,
Mk /M2 B pelb; N — uncnio gHefi B pacuernoM mepuoge.
[Ipn npuMeHeHHH NPO3PAYHOTO IMOYMEPHOTr0 HOKPLITHS
TenJOBble TOTEPH TJABaTeJbHOTO Gaccefina 3a KaXKabIl yac
HCTIONB30BAHHUS TOKPHITHS yMenbmalores: Ha 80 % — nore-

A
x,

: 1 3 ¢
10 0 3o 50 70
fnowade Baccedna, i

‘nowade Koanekmopa, M*

Puc. 72. HomorpaMma ans pacuera COJHEYHON YCTAHOBKH AJS DA4Ba-
TeAbROro  Gacceiiia ¢ nokpurthem (A) u 6es nokputus (5); rogosoe
NOCTyNNenHe coNHeuHol 3Hepruu (kBT-4/M? B rop):

1— 1490; 2 — 1370; 3 — 1230; 4 — 1150; 5— 1030; 6 — 920

pu BCEACTBHE MCTapeHns BOAbL, HAa 40 % — KOHBeKTHBHHIE
noTepH, a NMOTEPH TeIJOTLl 34 CUET M3JyYeHHS yMeHbIaloT-
¢t Mano. Ecan ke HCnOab3ylOTCS Henpo3payHble NOKPBITHA
(TenomyiacT), TO CyIECTBEHHO yMeHbIIAOTCS BCe BHAH
TerjonoTeph Oaccefina.

Ha puc. 72 nokazana HOMOrpamma aas ompefesieHus
JI0IaIH TIOBEPXHOCTH COJIHEYHOTO KOJIIEKTOPA /St OTKPH-
TOro npapatesbHOrC GaccefiHa ¢ TPUMEHEHHEM TelJIOH30JH-
pyiouere noxpoiTis (A) u 6es nero (B) B palionax ¢ pas/iuygs
HbIM TOJ0BBIM KOIMUECTBOM COJHEUHOH 3HEPrHH, NOCTYIAJ0-
Weil Ha rOpU30HTAMBHYIO TIOBEPXHOCTD.

IIpumep pacuera. Jlnsm Gaccefina [0 ASbI0 40 M2
B_paiioxe ¢ rOmoBbIM MNOCTYTJIEHMEM COJIHEUHOH 3HepTuH
1230 KBT-u/m? TpeGyemas m/OIMajb TMOBEPXHOCTH KOJJEK-
Topa papua 17,3 M? B ciyuae IpUMEHEHHS TOKPHITHS AJs
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TeNJIOU30AALMH TOBepXHoCcTH GacceiiHa B Teé MepHOJBl, KOT/a
MM He HOJIb3YIOTCA (HOYbIO, B MAaCMypHYI0 HOrofy), u 55 m2
B Cjydae, KOrga MOKpHITHE He MpHMeHsercs. B KauecTBe
COJIHEYHOro KoJJexTopa ucnoJbdyercst miaockufi KCI ¢ ox-
HOCJIOAHBIM OCTeKJ/eHHeM, HMeloMHH yros HaKjoHa K ropu-

sonty Ha 10° meHbue mmpors MecTHocTH, KCD opHeHTHDO-

BaH Ha 10T, )

'nasa wecras

U3rOTOBJIEHUE, MOHTAX U 3KC_[|J'IVATAUM$|
S COJIHEYHbIX YCTAHOBOK

" 19. BLIEOP MATEPUATIOB AN COAHEYHBIX YCTAHOBOK

ITo cpapHenuio ¢ OGBIUHBIMH CHCTEMAaMH TemJocHaOxe- |
HHsI COJIHeYHBle YCTaHOBKH TpebyioT 6oJee TUIATENbHOTO i

NPOEKTHPOBAHHUS, KOHCTPYHPOBAUHS 3JIEMEHTOB, MOHTaXKa
H 9kcuayaraguu. Jas obecrnedenyst HaneXKHol U 3P dheKTHB-
HOJi padoTbl COMHEYHLIX YCTAHOBOK B TeueHie BCero pac-
YeTHOTO Mepuoga HeoO0XO0QUMO OCYUISCTBUTb IMPABHJAbHBIH
BEIGOD re/IMOTeXHNYeCKOro 060pyA0BAHKS ¥ MATEPHAJIOB AJIs
€ro ‘M3roTOBJEHHA M IDOH3BECTH KayecTBeHHO paboThl o
YCTaHOBKE M MOHTaXy 000py0BaHHS.

Marepnansl 1,19 USTOTOBJICHHS KOPNYCa CONHEUHOrO KO-
aekTopa, OCHOBHBIME 3J€MEHTAMH AKTHBHOH reslOCHCTEeMBI
ABJIAIOTCA KOJJCKTOD COJMHEYHOH SHEePTHH M AKKyMYJAATOp
TenoTol. Ja% H3rOTOBJEHUS 3THX 3JEMEHTOB CHCTeMbl HC-
MOJIB3YIOTCS pa3/AHUHble MaTepHaJbl — MeTasbl, naacTMac-
CBl, CTEKJIO, OETOH, AepeBo, NOJHMepHAs IJIeHKa, TelJl0Uu30-
JAAUHOHHBIE MaTepuasbl, peauna. OCHOBHbIM TpebOBaHHEM
K BBIOODY MarepHaJoB sBJsieTcs TpeboBaHue COBMECTUMO-
CTH KOHCTPYKHHOHHBEIX MaTepHanoB C paboduMu MHAKOCTH-
MU 1pu ycaoBuax 2Kcmayaranud. OcofeHHoCTBIO paforHl
COZHEUHBIX KOJJIEKTODOR fBJIAETCs BO3leficTBHE Ha HHX
Brewnedt cpensl. IloaroMy Kopuyc xo/siexTopa, BMeINaomHUi
TaKHe KOHCTPYKTHRHLIE 3/1€MEHTHl, KAK JIyd4emoraolaomast
MOBEPXHOCTL ¢ TPYOAMH WM KaHAJIAMH /IS TeHJOHOCHTE/IS,
OCTEKJIeHLe, TemJoBag H30/4nHd, AOJKeH Hane:KHO 3allu-
IaTh MX OT BO3AeHCTBUS BHeWHEH Cpenbl, HpenOXpaHsas OT
nonajnanus BJary, nbljay, BpeAHBIX BEIIECTB.

KOpHyC KOJANCKTOPpa MOXKeT ObITh H3rOTOBJEH H3 OyHH-
KOBAaHHOTO Kejsie3a, ajlOMHHHUS, CTEKJIOTKAHH, AepeBa, Kay-
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qyKa, KOMIIO3HLIMOHHBIX MaTepHaJ/loB ¥ Ap. Beibop Mare-’
paJia OCYLIeCTBJISIETCst B COOTBETCTBRU ¢ KOHCTPYKIuMEH 1 €
qeToM HaJnuns Matepuana. Tak, ans BakyyMHPOBAHHOTO
OHENHOT0 KONEeKTopa TpefyloTcs TpyOn M3 BbICOKOKAUE-
cTREHHOTO BOPOCHJINKATHOTO CTEK/Ia.

..Bce MaTepualbl, HCHO/b3yeMbie /s U3TOTOBJEHUS 3Jle-
MEHTOB KOJNEKTOPA, NOJIXKHBL BBIEPIKHBATh MAKCHMAJbHEIe
4 MHHEMasbHble paGoune Temmeparypsl. Buytpum kopmyea
KOJJIEKTOpPA JAO0JXKHO OHTb MPEeayCMOTpeHo cBoGopHOe HPO-
cTpAHCTBO 1Jist pacilupenns abcopGepa, Temieparypa KOTo-

oro Mosxer gocruratk 200 °C u Gosnee (nmpu OTCYTCTBHH
TenJOHOCHTENS ). : ' G .

Marepuadnl 1as Jayuenorsoumaiowel noBepXHOCTH Koa-
nextopa. [lpu BHIGOpe KOHCTPYKHHOHHBIX MaTepHasoB MJst
W3rOTOBJIEHHS 3JeMEeHTOR I'eJHOCHCTEeM Heo0XOAMMQ YUHTH-
paTh HX COBMECTHMOCTb ¢ pabounMu xuakocTaMu. [Ipu sToM
44" HpPeAOTBPAlleHHsT KOPPO3MH HeOoOXO0AMMO YUYHMTHIBATH
cJenyIollre peKOMeH JapHtH. :

AnioMuUHHHA HeJb3f HPUMEHSTb B Cjaydyae NPAMOro
koHTaKTa ¢ Boponpoponnodl Bogofi (pH=5--9) Ge3 ee xu-
mugeckol o6paboTku u pobGapieHus HHrHOHTOPA KODPO3HH.
On MOKeT NpUMEHATHCS MpH MPSMOM KOHTAKTe ¢ JAMCTHI-
JUPOBAHHON MJM JEHOHH3UPOBAHHOW BONOH, comepxaueil
MHTHOUTOp KOPPO3HH HpH YCJAOBHM OTCYTCTBHSI KOHTAaKTa
¢ XeJIea0M HJIM Melblo, KOTopHe, 001anast MeHee NOJIOMH-
TeJbHBIM 3JEKTPOJHBIM MOTEHLUNA/I0M, 06pa3yI0T C aJlOMH-
HueM rajbBaHudeckue mapel. Kpome Toro, asioMuHufl MO-
et paborarh ¢ 6e3BONHBIMH CPraHUUYECKHMMH XKHAKOCTAMH.
CropocTh BOAB M BOAHHIX PACTBOPOB B TpyOoIrpoRosax He
JOJKHA mpeBpunarh 1,25 m/c.

Meznp M ee cnaaBsl MOXKHO NPHUMEHSTH OPH HpfA-
MOM KOHTAKTe C OQMCTHJJHPOBAHHON M JEeHOHH3UDPORAHHO
BOJOH uJu ¢ BOLONPOROLHOH BOAOM ¢ HH3KHUM CONEPIKAHHEM
XJIOpHU OB, cyan;aTOB i Cyab(dUAOB, a TakxKe ¢ 6e3BOAHLIMU
OPraHWYeCKHMH MHAKOCTAMH. Meap Hesab3sl HpPHMEHAThH
B CJeAVIOWIKX CAYYAsX:

1) mpu npsAMOM KOHTaKTe C BOAHHIMH DACTBOPAMH C BH-
COXMM cojepsKaHueM cyabdupa BOLOPOAa, XAOPHIO0B H CyJb-
daros; .

2) npm mpsMOM KOHTAKTe ¢ BOJZOH M C BOAHBIMH Pacrso-
PaMu npE CKOpOCTH ux ABHKeHus Gosee 1,25 m/c u mpu
PH go 5. o

Craan pexoMenayercs NPUMEHATH IPH IPSIMOM KOH-
TaxTe ¢ gUCTHJIMPOBAHHON M NSHOHH3HDOBAHHON BOACH HJIM
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c BOAOH, comepsxallesl HArUOGHTOPH KOpposun (pH=8-12),
IpU HU3KOM 00LieM CodeconeprkaHHU. Ee Hesb3s npUMeHsry
B IPSIMOM KOHTAKTE€ ¢ HeoOpabOTAHHOH BOLOIPOBOAHON BO-
no#, AMCTUANHMPOBAHHOH HMJM [NEHOHM3HPOBAHHOH BONOH
¢ pH Gosee 12 nam pH 1o 8.

OunnxoBanHyo cTalap (XKenes3o) craelyer
HPHUMEHATDL AJig BHYTPeHHe# OOIINBKU AKKYMVJ/STOPOB Tell-
JIOTB! ¢ KATOLHOH 3AIIHTON M ¢ Oe3BOJHLIMU OPraHHYeCKHMH
KupgKoctsimu, Ee Hesb3s NIpHMeNATb B HPAMOM KOHTAKTe
¢ BOJAOH 11 BOIHBIMH PACTBOpAMH, COLEPIKAIIUMHA HOHBl MEAH
umn uMewomumMu pH Gonee 12 ni pH o 8, a Takxke mpn
TeMIeparype BoAbI Boillle 55 °C. "

HepxaBewomas cragp 104KHA 06/1a1aTh BbICA
KHM CONDOTHBJEHHEM K NHUTTHHIOBOH KOpPO3MH, MeXKKpHl
CTa/JIMNTHOH KOPPO3HH H KODPPOSHOHHOMY DACTPeCKUBAHHMN
B paloumx cpejpaX. Ee MOXHO HPHMEHATbL HPH KOHTAKY
¢ 6e3BOAHBIMKH OPTaHHUYECKHMH JKHIAKOCTAMU. BO Bcex ociil
TaNLHBIX CAydask BLIOOD MapKu Hepxkaseoulell craau goAg
#eH ObITb OCHOBAH Ha ee COBMECTHMOCTH C KOHKPETHOH XKUY
Kol cpenoi. :

ITaacrtmacca, pesuHa, KayuykK, KOMITO3H-
HHOHHBIE MAaTEPHAJAB XOPOUIO COBMECTHMBI C MKHJ-
KHMHW TCHJIOHOCHUTEJSAMHM — BOLOH H APYrUMH JKHAKOCTSIMH,
Omnako macmrabbl MX NpUMeHEHHS B reJuHOTeXHHKe noxa .
HeBeJAHKH. : :

Marepuanbl f0MXHB 06/1a8aTh CJeAyIOWIHMH Xapakre-i|
PHCTUKAMU: g

Xopourefi yCTORUABOCTBIO K BO3XEHCTBHIO yabTpaduome-
TOBOT'O H3Jy4eHHs U aTMOC(hepHBIX (aKTOPOB — OCALKOB,
3arpssHeHnii u T. I . !

CIOCOGHOCTBIO BBIACDIKHBATH KONEGAHMS TEMIEPaTyp OT
—25 no 150 °C; }

AOCTATOYNOH MeXaHHYeCKOX TNPOYHOCTRIO H MOXKapo- |
6e30macHOCTLIO.

Henocrarku nnacrmace: merpagupyior mox aeficreuem
yAbTpaduoieToBOro M3JyueHHS M HE BhiAEPKHBEIOT BHICO-}
KHX TeMIepatyp, KOTopbie MOTYT DPa3BHUThCA NMpH OTCyrcTBUui|
TeNJIOHOCHTENI B KOJLIGKTOpe. ’

Boinycxkaemere B8 CCCP muiockue Ko/@KTOPE COMHeYH O S
9HEPTHH MMEIOT HH3KHe ONTHKO-TENJOTeXHHUYECKHe XapaxTesd
PHCTHKH, oT/AMYAIOTCS O0/bUIOH yaesbHOR Maccolt (50§
60 kr/M2 npu usrorosiennn KCD n3 cranpHoro wramnosad
HOro paguaropa B CTagbHOM Kophyce u 40 xkr/m? B ajroMH

S

HUEBOM kopmyce). Ecau mpumeHATb mjacTMacchl, Kayuyw§
158 "

Baibise

3
13

c3uHY M KOMIIO3HIHOHHEIE MaTepHaJbl, TO Macca KOJLIeKTO-

pOB YMEHBIIHTCS 10 5—10 kr/m2. B OPI' u ®panpum BH-
nycKaores KC? 13 cuHTeTHYECKOro Kayuyka ¥ opeOpeHHHX
[ 7aCTMAcCOBBIX TPYG, BEAEPHKUBAOUIMX Kak HH3KIE (10
_30°C), tak u Bblcokue (no 110—140°C) Temnepatypsl,
e NMOPTAIUXCS TOJ JeHCTBHEM YJbTPa(QHOITOBOIO H3Jy=
yenHd, UMEKIIHX BBICOKYIO 2(DQPEKTHBHOCTD W HH3KYIO CTOH-
moctb. CebecronMoctp 1| XBT-u npousBoAuMoy B naacrmac-
corpix KCD rennore! B 10—12 pas umxe, ueM B MeTan/u-
yecKMX, U B 4—D5 pa3 HMXKE, ueM IpPH CHKHTAHHH XKHIKOTO
TOMJIMBA HJM TIPH HCIOJb30BAHKHH TENJIOBOTO HAcCOCA.

OuepHaHO, HYXKHO HANPABUTbL YCHJAHMA HA NPOU3BOACTBO
HOBBIX THIIOB COJIHEYHBIX KOJJEKTOPOR H3 COBPEMEeHHBIX Ma-
TepHasioB, BKJ0Yas MOJMMEpHble H KOMIO3HIMOHHBIE MaTe-
puaspl. B HH3KOTeMIEPaTypHBIX COJHEUHBIX yCTaHOBKAX,
NpelHA3HAYEHHBIX 1/ MOJNyUYeHHs ropsiuedl BOJbl B MHIHBH-
AyaJbHBIX KHJBIX AOMAX, JAYHbIX TOCEJKAX H HA Ce/bCKO-
X03aHCTBEHHBIX O0beKTax, a Taxkxe mis oborpeBa n/aBa-
TesqbHBIX GacceiinoB, pesecoo0pas3Ho HCNOJAB30BATh HJjacT-
MAaccoBble KOJUIEKTOpbl, HeKOTOpEle KOHCTPYKHUH TMOAOGHHX
KOJIIEKTOPOB OY1yT OMHCAHLL HIZKeE.

Marepuaa npoapauHofi H30ASLHH CONHEUHHX KOANEKTO~
pos. Ilpospaunas uso/siuHus NpeAHa3HAyeHA NJig CHUXKeHHR
tensoelx  moteph KC3 u npegoTBpamleHus nonagaHud
0cajKOB BHYTPb Hero. OOGBIYHO HCHOJIb3YETCS OAHH MU ABA
caost npospaunoil usoasuun KC3I, HO MOryT Takxke IpHMe-
marbei KCO Ges mpospauynod M30JsiuMH, a HHOTA H KC2
¢ TpeMsi caofMM H30asuMH. Matepuas nmpospaunoil uso.ssd-
UMM fn0/KeH 00/7a8aTh BBICOKOH HpONMyCKAaTeNbHOH crocol-
HOCTbIO AJS CONMHEUHOfi paanapmm (gauHa Boan or 0,3 no
2,5 MKM) u ObITb mPAKTHUECKH HENPO3pauyHbIM AJIST JJIHHHO-
BosiHOBOTO (B0see 3 MXM) TeNJOBOTO M3JyUYeHHd, HCITYyCKae-
MOro roBepXHocTaio abcopbepa.

O6bluH0 HCTO/B3YeTCs OKOHHOE CTekno. Jlyulle Bcero
MPUMEHATh CTEKJ0 C HH3KHM COLepXKaHHEM OKCHIOB iKeJse-
3a, CrekJo AOMKHO GBITh H30JKHPOBAHO OT METAJJIHYECKHX
nopepxHOCTell ¢ mOMoMLbio pesinoBof [1-06pasHolt npoxnaz-
KH W yIJOTHEHHs BO H30e)XaHHe ero NMOBDEXIEHUS HJIH 06-
Pa3oBaHKMs TPEIUH B Pe3yJbTaTe BO3HHKHOBEHHS TEIJOBBIX
HanpsaKeHUH. .

AnbTepHATHRHBIM MaTEPHAJOM MPO3PAUHOH H30IANHH
SIBJISIeTCS OJMMepHAs NIeHKA, 06/afalomas, K COXa e HHIo,
CyllecTReHHLIM HeJOCTATKOM, CBSI3aHHBIM C JerpajauueH
nox neiicTBHeM YJbTpagHOJeTOBOTO H3Ayuenus. Opuaxo,
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YYMTHIBASA ee HU3KYI0 CTOMMOCTb, €e BCe Xe HelecoobpasHo
OPUMeHATh. Bpiie OBl omucaHbl KOHCTPYKIHU TeNHOCYIIIY-
JOK ¢ IpuMeHeHHeM MOJHMepHON njeHxH. B mocaenyioilinx
- pasjenax OyneT jpaHa AONOJHMTENbHAsS HHGOPMAHS [0 TIPH-
MeHeHHIO MOJHMEDHBIX MaTepnaJsoB AJs H3rOTOBJACHHS KOJI-
nexTopoB. [lonnmepnas msexxa Jgyuine (IO cpaBHEHHIO Co
CTeKJIOM) TPONyCKaeT COoMHeYHOe H3JAYUYeHHe, NOITOMY IIpH
JBYXCAOMHOH OPO3PayHON H30/ AN MOKHO OAHH CJIOH CTeK-
Ja 3aMeHATh MOJMMepHOl nueHkoil. g noBwlieHus cpoka
cayxKOpl MJEHKH €e Heo0XOoNHMO CcllefHaJbHO 00paGoTaThy,
'C Ue/bI MOBHIUEHHA CTAGUABLHOCTH HO OTHOLIRHHIO K BOH
JefCTBHIO YAbTpa(pHOICTOBOrO H3NYUEHHS, S
TennouzonsguHOHHBIE MaTepuanbl A1 KOANEKTOPOB. Terg
JIOU3O/ITHHOHNBIH MaTepuas AOJKEH OTBeYaThb CJeRyIOmIHM "
Tpe6oBanuaM. OH LOJKEH HMeTb HU3KHI Ko3(pHuueHT Ten-
JIOIPOBOAHOCTH A, HH3KYIO NJIOTHOCTb p, BLICOKYIO TeMmmepa-
Typy NJaBJeHHS, BBICOKYIO CONDPOTHBJAAEMOCTb DAa3JHUYHBIM
BpeAHHIM BO3LEHCTBHAM M BJUAHMIO [OTOJIHBIX YCJOBHA,
Haunyuiinvmu Tenion30naguOHHbIMA MaTe PHANAME SABJSIOT- g
€A IEHOMOJIMyPeTaH ¥ MOJUCTHDPOJ, MOTYT IPHUMEHATbCs Tak]
JKe MuHepaspHadg BaTa M CTEK/I0BAaTa.
XapaKTepHCTHKH HEKOTODbIX HauGoNAee yroTpeGUTe bHEI

B KOHCTPYKUHMAX KOJJIGKTOPOB TENJIOH3O/ANHOHHBIX MaTey
pHaJIoB nmpuBeensl B Talb. 9.

TaG6auua 9. TennouzonnuOHHbBIE MATEPHAIBE

MarepuaJ Ay Br/(M.K) T, °C P, K-/M?
Tlonuctupon : 0,035 , 80 0,02
Henonoauyperan 0,028 100 0,035
Ienonaacr 0,03—0,08 150 0,4—0,7
TloTHBHHUAXAOPH A 0,035 130 { 0,04—0,08
Tloaumerarpunamug 0,029—0,035 | 169 | 0,03—0,2
Munepasbuas para 0,038 . { 200 0,145
CTeRI0BONMOKHO . 0,036 300 0,12

YnnorHuTelbHHe MATePHUANL y DPOKJIAA-
Ku. Jlng ynjoTHenus Creksia B KOpPIyce COJHEYHOrO KOJI-
JIEKTOpa Jy4ille BCETrO NOAXOAHUT CHJAHKOHOBAs pesuHa. Y-
JIOTHHTeJIbHbIE NPOKJAALKH HeoO0XOJAHMO TOMellaTh ¢ ofeHx
€TOPOH cTeksa. [last 3TOrO mpoKaanka gosxkaa uMers [1-06-,
pa3Hyto popmy ¢ 3a30poM gaf CTEKJA,
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JAeKTOPOB

MaTtepHaasn ceNeKTHUBHH X HOKpHTHI.
B ra. 5 monpoGHO OMHCaHbl CeJeKTHBHbIE NOMVIOMA0IIHe [0+

. KpHTHS L/ Jyuenorjolaioulell moBepXHOCTH COJIHeYHOro
_KOJMIEKTOPA M CHOCOOH MX MOJyueHns. Dosee perasbHbie
. CBeACHMS COJAEPKATCA B CHeUHAJbHOH JUTEpaType.

TenmnoHocHTeAHd JANAf COJHEUYHHB X - KOJ-
(ra6a. 10). B >KHAKOCTHBIX CHCTeMax rops-

Ta6auma 10. CeofictBa Temnonocurenest pas KC3 (mpu 20°C)

= 8 YraeBogoponst
R o= g
. :;% g 4 ]
TTokasatesb » a9 sE-| g
& % E 3 5 §°\° g % apoMard- | mapadw -
3 asz qeckKHe HOBBIC
k] 2 | &% | EEe| &%
Tempepatypa, 0 —_ } =361 —33| — -.—60+() o
3aMep3aHus - 1
o .
3aMy . . N )
Tempepatypa 100 — 110 | 106 — 1180—340 —
- gunends Txan, .
OC )

Ypeasnas ten- |4,1871,005) 3,3 | 3,6 [14—21,5—2,1|1,8-26
doemrocts Cp, ’

gJx/{(gr-K

Tenlnlon{)z)aon-) 0,68 [0,026| 0,43 0,420,161 0,13 0,13
HOCTH A, . . .
Br/(4-K

BHSK{)gTb, 3, 0,9 |16,061 3,4 |5 10—} 9--50 |} 1—60
10-¢ m%/c 50

yqu‘O BojocHAOXeHUss H OTONIeHHs B KaueCTBe TeNJIOHOCH-

Teasl B COJHEUHOM KOJIIEKTOPE NCHOJB3YIOTCA B OCHOBHOM
BOjJA MM He3amepsalomlas KUAKOCTb — aHTH(pu3. B Bos-
AYLIHBIX CHCTeMAaX NPUMEHSIOTCA KOJMEKTOphl, B KOTODBIX
HarpesaeTcs BO3AYX. Bola KaK TeNJIOHOCHTe/b HMeEeT onpe-
JeJleHHbe TPeMMyLIecTBa Il HeJ0CTaTKH B CPABHEHHH C BO3-
AyxoM. Boma uMeer xOopollMe Tenjo(usuyeckHe CBOHCTBA
(TennoeMKOCTb, K02 PPHIHCHT TENONPOBOAHOCTH, BA3KOCTD,
MJIOTHOCTD ), OJAHAKO TpH OTPHIATE/IbHBIX TeMmeparypax Ha-
PYKHOTO BO3JlyXa OHa 3aMep3aeT B TpyGONPOBOAAX H APYTHX
9jieMenTax reauocucreMsl. [Josromy Heo0X0AMMO IPUHHMATE
MephHi o mpeaoTBpauleHnio ee 3amepaanus. Ceppesnyio mpo-
6iemy mpencTaBiseT KOPPO3HOHHAS AKTUBHOCTb BOJB IO
OTHOIIEHHIO K GOJbINHHCTBY KOHCTPYKHHOHHBIX MaTepHalOB.
Bosnyx ne samepsaer u He BbI3bIRaeT KOPPO3UH, HO €ro Teln-

11—675 ' : 161



TENJNOTH B TBepABIX MarepHajax (CKajbHas MOPOJAA, Tajb-
Ka, TpaHuT, 6eTOH, KHPNHY) pH pasHocTu TeMneparyp 60 °C
cocrapager 14—17 Br-u/kr, a B Boge — 70 Br.u/xr. [Ipu
¢da30BBIX Nepexofax BelleCTBa (IsaB/eHHE — 3aTBep/eBa-
HHe) IJIOTHOCTh aKKyMYJHDOBaHHUS 3HAUMTE/BbHO BbIILE: JIe]
(ragnne) — 93, mapaduu — 47, ruApaTH cojeldl Heopranu-

gecxux kucaot — 40—130 Br-u/xr. ‘

CBOfiCcTBA TEMIOAKKYMYHpPYIOMHX BEIIECTB NpHBEACHH -

B Tabsa. 13 u 14. .

Ta 6'.':rmua' 13. CpoficTBa TBEPAHX H KHAKHX TENNOAKKYMYJHPYIOWHX §

MaTePHaIoB
Tennoakky-
. C, wix Ao MYJHpYIOUas
Marepnan R Il ok AT 30K,
v . ML /M3

Boga (gasaenue 0,1 MIla) 1000 4,19 0,6 73,4
Kamenns (npupoauni) © 3100 0,83 52,6
Deron (¢ JieTKHMH 3ap0Ji- 1000 1,04 0,35 20,9

HHTEIAMH) .
JKenezoberou . 2200 1,08 1,56 47,5
Kuprnuy 1700 0,8 } 0,75 27 4
JpeBecuna 800 1,85 0,21 25
Cranb 7800 0,47 58 73,4
ITecok cyxof : 1500 - 0,83 0,58 25
Semas cyxas 1066— | . 0,8 | 0,17— | 16,6—50,4

2000 . 0,5

lanbka - 2640 0,86 1,7—4 45,6
HKunxuil HaTpup 960 1,26 67,5 24,2
OBTEKTHYECKAN CMech 1733 © 1,85 0,57 53,6

(46 % NaNOg + 54 % .

KNO;) X - ’
Bona (xaBaenue 1 MIla) 920 4,32 0,69 79,5

AXKyMyJHpOBaHHE TEIJIOTE MOXET OCYLIeCTBIASTLCS
TakXke B IPYHTe, B YaCTHOCTH, 3TOT CHOCO6 aKKyMyJHpDORa-
HUS IpUMeHSeTCsl B Teluiax.

B xauecTBe Marepnana nJs U3rOTOBJeHUsT 0aKa-akKyMy-
JAaTopa oOBIYHO UCHCAB3YIOT cTadb uan OetoH. Bynkep mas
CJI09 rajibKi MOKeT GbiTh U3TOTOBJEH M3 3THX K€ MaTepHa-
JcB. OfHAKO OH Takxke MOKeT OBThb H3TOTORJEH H3 TOJCTOH
Ganeps (12 MM) uau [OCOK, a KapKac DM 3TOM [eJAl0T U3
CTaAbHOTO yrojka. VaHyrpu ofmuBXa [AOJKHA HMETb MO-
KPHITHE U3 TOJUMEPHON NJeHKH A/ o6ecrnevyeHUs repMeTny-
HOCTH. B cayuae ropu3oHTaIbHOIO PACHOJIOKEHHs FAEYHOTO
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Ta6auma 14. CpoiicTBa TEDM0AKKYMYNHPYIOUHX BEUISCTR
o (a3o0Boro pepexoaa ’

- . SHTATbLNEA
dasonoro
: T .. A C, kJIx/
BeniecTso PC'" p, v/eu* | Br /1K) (ke K repexofa
v wllk/xr | MIx/M2
1 2 |3 f4a|s]e] 7] 8 9 10
‘ Heopranuqecxﬂe BECHISCTBA ,
1,-6H,0 29,2 [1,62(1,5 { 0,6 {03 | 1,47 ] 1,47 172,5 258,1 -
Ngigd‘-lof-x,o' 324 [ 1046|1411 05 | 0.3 | 176 | 8.31 1 251 3452
Na,HPO;- 12H,;0 35,2 | — |1,42] 0.5 1,55 { 3,18 279 403,2

Oprannyeckne KHCAOTH

N “ 159
JlaypuuoBas , 44 —Jo,91j0,4]0,2 175,3 '
an)y:xgrhnonasl 54,1 —10,87| - | — 1,6 2,26 187,8 ig%g
ITa/IbMUTAHOBAA 66 - 10,88] — | — 1,8 2,73 184,5 o
CTeapuHORA 70,1 - ]0,95]| — 0,2 1,67 | 2.3 ,200'3
NMapadruul
: 12 loo [o77]03 o] 2a | — | 1878} 14
gnggg)::an 28 — |0,09] — 0;1 | 2,1 2,17 244,2 194,1
H-DHKo32H 36,710,8610,78| — 0,2 | 2,01 | 2,21 247 | 192

Mpumedaanue Csolcra tBepaofl dassl gaHsl B rpadax 3,5u7, axun

. xoft — B rpagax 4, 6 u 8,

AKKYMy/19TOpa CBepXy Ha Cjoff rajbkM HeOGXORMMO MOJO-

JXATH TOMIMEpHYI0 TeHKY, a Ha Hee HaChlaTh /IOl Mecka
TOJIIMHON OKOJO 5CM. DT0 jAenaercst Ais TOTO, UTOOHI
" MpefOTBPATUTH ABHXKEHHE BO3JyXa Haj C/QEM rajbKH. Kpo-

Me TOTro, mpH OOJBINOH naHHE AKKYyMyJaATOpa HeoOX0AUMO
YCTaHOBUTb BEPTHKA/IbHYIO NEPEropoxKy, KOTOpasd obecme-
YuT Xopollee OMBIBaHMe UYACTHIL Fa/bKM [IOTOKOM BO3LyXa.

CTOEMOCTb TeNI0AKKYMY/IHPY IOUIMX MaTepHal0B H3MEHsI-
ercs or 0,01 aas ranbku u 0,02 gas Gerona no 0,57 pyG/xr

" anst xupkoro martpus. CTOMMOCTh BOjbl TIPHHUMAETCH paB-

HOIt O,
20. U3rOTOBNEHUE M MOHTAX COJIHEYHBIX KOJUIEKTOPOB

Ko/1eKTOpH conHEeYHOH 3HepTUH, KaK IPaBUJIO, H3TOTOB-
ASiOTCS B 3aBOJACKHX YCJOBHSIX, 2 Ha MeCTe OHM MOHTHPY-
I0TCst Ha OmopHO# KOHCTPYKuuH. OQHAKO TPOCTbe KOJMEK-
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Ipeacrasssgiomas co6oi pag Tpy6oK HeOGOABLLIONO HHAMETpa
(10—15 mm), coenmsenHblx ¢ maoCKHM peGpom (amcToMm).
TpyGku Moryr pacnonaraTecsi cBepXy, CHH3Y MM B HJIOCKO-

crH auCTa. TpyOKu npHCOEAMHAIOTCS K BEPXHEMY M HHUIKHe- g
My THIApaBAMYCCKHM KOMJEKTOpaM. B npyrux KoHcTpyxuunsx
HCTIO/IB3YIOTCS COeIHHEHHbIE MeXKAY cO00H naockuil u rodppu- 3
- POBAHHBIH JHMCTH ¢ KaHajaMn AJf TelJOHOCHTeJs JHG0 3
lTaMnoBauyeiii abcopbep. B po3pyinbix KoJeKTOpax Jy- §
UEBOCTIPHHHMAIOINAS TIOBEPXHOCTb OGBIUHO MPEACTABASRT CO- §
6ofi naockui suct ¢ opeGpenueM uau Ge3 Hero, OMbIBagMbIi §

NOTOKOM BO3/yXa CHHU3y, CBEPXy HJH € OGEHX CTOPOH.

Hns spdexrusnoil u Hane KHOI paboTsl KONJIEKTOpa B Te- §
HCHHE NJIMTEJIBHOTO CPOKA BarKHOE 3HAYeHHE HMEeT HPaBU/Ib- §
bl BLIOOD Marepuana 4Jis H3rOTOBJAeHHs aGcopGepa, o ueM §
roBopuoch suiine. He menee Baxno oGecmeunuts xopouuii 4§
TeIIOBCH KOHTAKT MEXAY TpyGkaMu H opedpenueM. Pebpo
MOKeT ObLITh IIPUBAPEHO, IPHAASHO M HPUCOCAHHENO K TPYG- !
KaM € nOMOWBIO XOMYTHKOB HJIM HDPYXHHSAIUX UPHKHMOB. -}

Koseyno, wamnyummnit cnocod coenumenus — capka nau
naiika. Cpoco6 u KauecTso coepuHeHus TPYGOK A1 Temio-
HOCHTEJIA C JyYenorJOIAoIHM JAHCTOM CHJIBHO BJHSIOT Ha
€ro TemJ0oBYI0 3()(heKTHBHOCTD, KOTOPAH 3aBUCHT OT MHOTHX
KOHCTPYKTHBHBIX (GakTOpOB.

Kopnye xossexropa OKeH GHITh FepMETHUHBIM H HE 3

AO0JIKeH 10myCKaTh YTe€UKH TelJOHOCHTEJISI | Nonanaius Biaa-

TH W HBIM BHYTPDb KOJIEKTOPA. JIist 3T0TO OCTeK/IeHHe 0/K- 28
HO GbITb HAJEXKHO YHAOTHeHO. IIpHMepsl KOHCTDPYKTHBHOTO 3

BBIIOJTHEHKHA YNJIOTHEHUS y3/10B COCAHHEHHS JIyYernor/jouia-

Io1eil TOBEPXHOCTH H OCTEKJIeHHs C KODHYCOM [0Ka3aHsl HA

pxuc. 73.

. Ha puc. 73, a noxasana KOHCTPYKiHSI YHJIOTHEHHS ABYX-
CJIOHHOTO QCTEK/IEHHS KMAKOCTHOrO COMHEUHOrO KOMIEKTOPA.
Crekno ynanorusercst ¢ nomompio I-06pa3noii npokaagku us
CHJAMKOHOBOH pe3uubl. s ofecneueHdss HeOGXOLMMOTO BO3-
AYUWHOrO 3a30pa TOAMHON 156—25 MM Mexzy cJjosaMu oc-
TEKJIEHHA HCHOMb3YyeTcs AepeBsHHAS UM IJIaCTMAacCoBas
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TOPBH MOXXHO H3TOTOBUTb COGCTBEHHBIMH CHJAMH, XOTH CJe-
AYeT HMeTb B BHAY, 4TO HX 3¢deKTHBHOCTL GyeT He CH1II- §
KOM BBICOKOH. OCHOBHBIM 3JIeMEHTOM COJIHEYHOTO KOJIIeK~ §
TOpa ABadgercs abcoplep, T. e. Jyuemorsioumalomas nosepx- 4
HOCTb. KOHCTPYKTUBHOE BBIFOJHEHHE abcopBepoB pasaHUEbBIX 1
THIOB NI MKUAKOCTHBIX M BO3AYWIHAIX KOJIJIEKTOPOB MOKa- §
3aH0 #a puc. 10 u 11. B XKugKOCTHHIX KOMIEKTOpaX HauGo-
Jiee 4acTO HCHOJb3YeTCH JYUYeNorJOoUIalomas [OBePXHOCTD,

b Y 4 - '
‘ I .
. / 1L
12
‘ edd '/ 0
2 L

geraBka. I1pu c60pKe KONEKTOPA OCTeKJeHHE 3aXKHMaeTCs
MeX<y AeTa/bi0 KOPNyca KOJICKTODA H HPIKUMHON KpbIIlI-
xoit. @opMa THX ABYX Aeraseii oGecneuuBaeT PUKCALNIO HX
B3AHMHOTO DACHOJIOKEHHs M HOJO0XKeHHsA ocTekieHus. OHH
COeNHHSIOTCS C HOMOIIBIO BUHTOB.

Ha puc. 73,6 nmoxkasaH BapHaHT KpemnsieHUsi COJHEYHOTO
KoJIeKTOpa Ha Kpbime aoma. Koanextop copepiur Jyue-
[OTJIOILA IOIIYIO0 [10BEPXHOCTD ¢ TPySaMu AJs TenoHOCHTe 4,

Z
(o A

5 L [ ’ 4
77777777, £ 3
. f 11— H '
s L
T - -
4 : B l.___ﬁA\z
X7

/J 4\ 6: I

¢ 5
% | l_7/

5/ ’ | 1

0)

Puc. 73. KoncrpyKmasi ynAOTHEHHS ABYXCJOAHOrO  OCTEK/EHHS (a) u
KPeIIeHHA COJHEYHOTO KOJeKTopa (6) na Kpblllle 10Ma:

; 4— ; 5 — Kpuiu+

a ]— . 2 — yoaoTHeHne; 3 — BCTaBKa; 4 — KOpPHyC KOnﬂeKTOp?, :
Ka;1'6 _—c*{gg;%ime cgenmxezme; 6. 1 — abcopbep; 2 — Temaou3oONALHA, 3 — C're!ec;llg:

. 4 — ymaoTHeune; 5 — mMTaMOOBaHHAfd Jeralp; 6 — HAKAAAKA] 7—-mm."ronoe cgcxa'
HeHHe; 8 — GanKa; 9 — CTpoumdo; [0 — MOKPOBHBIH MaTepHal Kpbiliu; 11 =~ I ;

' 12 — yroaok; 13 — BHHTOBOE coe}lmﬁexme
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- TeIUIOH30/IAUUIO M OAHOCHOHKOe ocTexneHue. CTexso nmoMe- §
IaeTCst MEXKAY ABYMS DE3HHOBBLIMH IIPOKJajiKaMU HA NOJKe 4
QurypHofl neranu KOPIyca M NpUKHMAETCS ¢ TOMOLILIO Ha- §

KJaiky H BHHTOBOrG coepunenud. KoanekTop xpenntes |
K CTPOHTe/bHOH KOHCTPYKuHH KPHILIH, BKJK0Ouaioued aepe-4
BAHHYIO Gasnky ®m crpomuic. [IOXpOBHBI MaTepHasn KphILH §
BaKpeIIAeTcs Ha A0CKAX C YIOTHHTENbHBIMH YTOJKAMH
H pe3b0OBBIM COeHHEeHHEM. T

Ha puc. 74 mpexcraBiiensl cXeMBl HOABOAA H OTBOAA KU~ |

KOro Ten/oHOCHTesisT B KOJJLexTop, abcoplep KOTOPOrQ Bhl- *

nosiHex u3 psana Tpyoox (a um 6) uau u3 smeesuxa (8). Co-
elHeHHe N0 cXeMe 0 MeHee yjauHO, 4eM 1o CxeMe @, Tak

A

a) s —=< ¢

Puc. 74. Cxemul coesupenns Tpy6 B KC3:
@ — Z-oGpasnaf cXema; 6 — NEHTPaAbHEIA DOABOA W OTBOA BOJDL;. 8 — SMEEBHK

KaK He o0eCnedyuBaeT PaBHOMEPHOTO PACTipefeseHus KHAKO-
eti 110 Tpy6xam. B 3MeeBuxe (cxeMa 6) noskeH GbTh yK-

JIoH, ofecneunBaomuil BhTeCHeHKe Bo3ayxa NpH ero 3amog- 4R

HeHHUY BONOH: '
KoHcTpykTHBHOE HCTIONHEHHe KHAKCCTHOTO INTaMIOBAH-

HOTO KOJ/IJeKTOpa TMOKasano Ha puc. 75. Kouanexrep moxer 2
uMeTh GosbilMe pasMepnl, W B HEM INpeayCMOTpeH YK/OH

BeDXHEr0 U HHUIKHErC THIPABJIHYECKHX KOJJIEKTOPOB s
yRanenwuss Bosnyxa. Tosamuna jgucra 1—1,5 MM, niomans
NOTIepeyHOro Ceyenus KanaJa gas TennoHocutensd 10X 2 mu,

a pasMepL CeueHHs THAPABINYECKIX KOMAEKTOPOB 25X 3 MM, §

KousiziexTop conHeuHON SHEPTHH MOMKeT conepxaTh He-

CKOJbKO OTARNbHBIX MOAyJefl, COeNuHeHHLX NapaJe/bHO. 4

Has obecneuennss paBHOMEPHOrG pACIpeneseHHs KHAKOTO
TeNJIOHOCHTe T HeoOXOAHMO HCIOAb30BATh CXeMbl COeauHe-

HUf, TIOKa3anHbie Ha puC. 76,a u 6, nJK yCTaHABAUBAThL HA
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puc. 75. KOHCTpYKNs IITaMMo-
JHHOFO MKHIKOCTHOTO COJHEYHO-
P I KOJJIEKTOpA! 30

'ocremenﬂmﬁ TENJAOKR30ARPOBAH~
1- 7 — KaHaa Aaas Tenjao-

2400

KOpNYyC;
Huciznena; 3 — NOABOA  TENAOHOCH- P \2
#o 4 — OTBOJ TENJOHOCHTENS ~

TeARA;

KasKaA0M OTBeTBJIEHHH pery.nug)yromnﬁ BeHTH/Ib (puC. 76,'8).
TIpu GoabmoM uucie Monyseit B KC 0GbIaHO OCYIECTBIAS-
eTCs HX T1apajenbHO-NICCeI0BaTEIbHOE CORIMHeHNE.
"CxeMbl Iapane]bHOrC COeUuHeH s G0IbIIOT0 YHCN8 MO-
Jynelt MIOCKMX U BaKyyMHPOBaHHBIX (¢ TencBOH pr6on)
KO/IEKTOPOB ToKasausl Ha puc. 77, Bech maccus. KCI pas-

-3
3‘4—;————]fi
e i i R I
Y Vs 2 4 7 L2 7 v -2
/y 17| .// ’7 ¢ T7 |
- N \»—XX X
R B ’ b

Puc. 76. Cxemn coeaunenns mopyaeit KC3: _
1 — nopsop- BOAbK 2~ MOAYAb; § — OTBOA BOABL; 4 — perynnpyomEA BeHTHIAD

6uBaercs Ha HECKOJbKO NMOAMACCHBOB, COCTOAIIHMX H3 ompe-
JENeHHOro 4YMC/a pSACB, BKJKUAOMMX 10 NAThH — RecATb
Monyne#t, Ha puc. 77 mokasan noiMaccHB H3 50 MOLy e
KC3, paspenensslii Ha gecaTb pAACB IO NATH MOLYJeH
B XaxK oM.

KouasieKTOps COMHEYHOH SHepruy Moryr OHTb yCTaHOB-
JeHe Ha xphille nOMa, HA 3eMJ/e, Ha KO3bipbKe HAJ OKHOM
MM Ha HaBece /i aproMoGmas (puc. 78). Ilenecouoépaaﬂo
YCTauaBAMBATH KOJNJIEKTOp B NJACCKOCTH HAKJIOHHOH KpBIIIH
B C1yuae, ecau yrasl Hakiona xpennx n KCO cosmagaror.
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ITpu monraxe KC3 Ha ropusouransHoit kpoime KCI yera.
HaB/JHBAIOT Ha ONOPHOH KOHCTPYKLHH, OGecrneyuBaioiej
ONTHUMAJbHBIA yroJl Hak/aoHa. KOMJIEKTOp MOMKET CJayKHTh
orpaxaenueM 0ankoHa (puc. 79) miu GBITbH 4ACTBIO CTEHKY

BO3MOXKHBI Pa3/HuHLIe BAPHAHTH PA3MELICHHS COTHEy.
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Pac. 77. CxeMHl papannesbHOro COGQHHEHHSA TUIOCKHX (a) u BaKyyMupo-f

'BAHHHX (6) COMHEYHHBIX KOMJIEKTOPOB: |

{ —moayap KC3; 2—1 3
" : NYGONPOBOA XOJNOAHOH BOAbI;, 3 — OTBETBJEHH
; 4 — cGopHHA TpyGONPOBOA ropaveil BOAH; 5 — OGUHE rpyéon:o:onxrgg;ggg
. . BOJBI

HOTO KOJIEKTOpa Ha Kpblwe (puc. 80). Koanekrop cosme-
IIACTCA C 10XKHLIM CKJIOHOM KPBIIM (@), COCTaBJsIET YacTh
I0XCHOH CTeHbl (6), pasMelaeTcst BEPTHKAAbHO 33 CTEK/sH-
HOH YaCTbio KPHIUH (8) MJM YCTAaHABJHBAeTCst HA Oropax
Ha Kpbille H Ha OajxkoHe (2). Bapuanr a ucno/ib3yercst a,is
FrOpsiYero BOJAOCHAOXKEeHHSA, OCTaJbHBIE — JJIsI  OTOIMJIeHHA
“TAK KaK B CHCTeME OTOIJIEHHSA YroJ HAKJOHA Komemope;
. AO/KeH OwmThb GoabwiuM. st yBeJHuUeHHS MOCTYNJICHHS
'COJIHEUHOI'O H3JyYeHHs Ha KOJJIEKTOP MPHMEHseTcs MJoc-
KHH oTpaxkatenb (6 u e). Bak akxkymyasrtop ans ropsiueft
BOJbI MOXKeT pa3MelaThCs Ha Yepiake.

CoBMemene KO/JEKTOpa ¢ Kpbilell faeT CleAyIOLIHe
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Puc. 78. BapuaHTH yCTaHOBKH COAHEWHMIX KOIIEKTOPOB:

g —na semne; 6 — Ha KDbille AOMA; 6 — HA- HaBece Ana aBTOMOOMAA; 2 — Kak
- 9acTh CTEHH - )

fipeHMYIIecTBa: yielleBseTcss CTPOUTeIbCTBO, TaK KaK KOA-
JIEKTOp 3aMEHsIeT Kphllly H He Tpebyercst Creua buas onop-
HAs KOHCTPYKLHS, CHHXKAIOTCH TEMJOMOTEPH KOJ/IERTOPa,
TAK KAK 6I0 HHYKHAS MOBEPXHOCTb H COEIHHHTEbHbIE TPYOLl
He KOHTAKTHPYIOT C HAaDYXKHHM BO31yXOM, OHAKO yCIOKHA-
foTcst MonTazx M peMoHT. HejocraTkom sBJseTCs TaKXKe TO,
YTO yroJs HaKJIOHA KPBIIIH MOKET He COBMaiaTh C ONTHMAb:
HBIM YrJI0M HAKJOHA KOJJIeKTODa. [Tpu cBOGOAHOH yCTAHOB-
Ke KOJJIEKTOpAa HJH TeJHOYCTAHOBKH B LEJIOM ob6.ieruaercs
MOHTAX W DEMOHT, O0ecreunBaeTcs onTHMa/bHas opHeHTa-
IlMsi 4 HAKJOH KOJJIEKTOpa, HO TpebyeTcs yCcToilyupas Omnop-
Has KOHCTDYKIHWsl, a 5TO MOBHIIIAET CTOUMOCTL CTPOHTE]B
CTBa, yBeJHUHBAeT TEMJIOMOTePH OT KOJJICKTOpa H Tpy0
H mpu STOM He BCeraa yAaercs YAOBJTBOPHTD 3CTeTHHeEC-
KHe TpeGOBaHHS NPH Pa3MELIEHHH IeHOYCTAHOBKH Ha KpH-
e foMa. :

ITpu npoxoXieHuu TPyO uepes Kprillly HJH CTeHy OTBEp-

CTHs 1o/KHbI GHTh THaTeapHo yrioTheHl. Ocyllectsatd
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Prc. 79. Coaneuntie KoMIeKTOpH — OrpakielHe 6aKOHA"

moutax KC3, caenyer coGmionaTs Mephi NPEeFOCTOPOKHO~
CTH, 4TOObI HE MOBPEAUTH OCTEKJIEHHE,

Ha puc. 81 nokasan nmpumep pacnososkenns coJHeuHO-
PO KOJIIEKTOPA Ha Kpbillle Kujoro poma. OGpamaer Ha cebs
BHUMAHHE PALHOHAJbHOE apXHTEKTYpHOe pellienne, obecne-
TMBAIOLIEE XOpoulee ICTETHYECKOE BOCHPHSATHE reHOCUC-
TEMBbI.

Kpuiitia noma BbIepKABATS BeC reMOyCcTaoBKy. Jag |-
YMEHBIUCHUA JIOKAJNBHOH HATPY3KH TOX HOMNKKH OMODHOI
KOHCTPYKUHH NOAK/IAABIBAIOT HACTHI MJH IIBe/epbl. IIpH

o, 1 / f
v %) 2 - 3

5 4

a) 8) 6 - 2 f

3 poad

Puc. 80. Bapnantsl pasMemieHus - ConHeuHoro KOJNNEKTOPa Ha KPbHIE: ?

@ — COBMELIeHHe ¢ KpoBaefl;
CTbIQ; 6 — Ha ueppaxe
Hla Gaagoue;

0 — Ha JOXHONA CTEHE ¢ OTPaXKaTeNbHOH MOBEPXHO+ 4
C OCTeRJNICHHOM Kpmlmell; & — Ha omopHON KOHCTPYKUHU H §
1 — KOAJeKTOp: 2 — GaK-aKKyMYAATOp; 3 — OTpaKaTeJbHadA (OBEepX< |
HOCTb, 4 — OCTeRJICHHAA KPhilla; 5 — OIpakjaeHHe 6aJKoBa
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0GXOANMOCTH Hecylas CnocoGHOCTb KPHIIK LOJIXKHA GBITh
e ega. 'eqHOYCTaHOBKA JOJIXKHA O6BITh HAJEeXHO 3aKpen-
Sf{g ¢ IOMOLLbIO MPOBOJIOYHBIX PACTAKEK, aHKEPHBIX éogggg
38/1€/1aHHBIX B GeTonnoe ocHoBapue), uroOH OHA gc'ra-'
BLIAEpHHBATL BETPOBYIO HAIpysKy. Paamemagmrﬂengcz ra-
oBKY C/eAyeT Ouinmke K KOHbKY B LEHTpe Kp . ,
He cTust A8 TpyG AOMMKHBI OBITH TIATENbHO YNJIOTHEHH,
zTgéu B /10M He fionagaJa pJjara.

J

Puc. 81. JKunol oM ¢ COMHEWHHIMU KOJJICKTOpaMu Ha Kphiie

CospemeHHas TeHAEHIHA COCTOHT B paapaéoTKiI;{I?ﬁJleﬁz
TOPOB- C MaJOH yIenbHOH MaCCOM H XOpOIIHMHU OnerKo o
JOTEXHHYEeCKHMH XapakTepjcTukamu. Ilpn aTOM /1 Ko ocy-
mecTBAsETCS HX MOHTax. IIpumepoM MOKET CJB’JH;? Iﬁeﬁ -
nekrop META, paspaGoTanHbld COBMECTHO Hl\]/ileHEHHe
Kananoit. Oco6eHHOCTbIO KOJJIEKTOpa ABASETCH r;gomem e
cBOpaunBaeMoro B py:aon abcopbepa, npe;%crasn ouiero ¢o-
60ii mMeamyio Tpy6Ky C aJlOMAHHEBEIM DEOPOM € A
HbIM TOKPHTHEM. OH MOXeT HMeTb OoJbllne ﬂﬂaX{}al Lo
100 M) u mosepxmocTh (10 250 M2). Ha mecTO MOHT : cox
HeyHoli ycTaHoBKn abcopbep noCTaBaACTCSA B BI/I,[LT(: é)ey ona,
aTaM OH «pasMaThBaeTCs» W MOHTUPYeTCs B Kggl };SHétlaﬂe
HOJIOTHSI MOHTaXKa jeMOHCTpUpyeTcsl Ha DHC. .KOHCT e
(1) ankepneIMH GOJTaMH 3aKDEMJsOT OMOPHYIO o pgon
UHIO ¥ TOAKJAAAbIBAIOT PESHHOBYIO HajyBHYIO H.,OﬂBy KOyH o
KOpmyc KOJ/IeKTOpa. 3aTeM Ha 3aKpemeHHbld pe ¥10-
CJIOH Ten/oBOl M30JANHH YKJIAABBAKIT pasMaTblBaeMbl

. 173



174

g

Puc. 82. Mourax KPYINHOMAGUITAOHOIC CONHEUHOIro KoulekTopa

jocpl abcopbepa, KOTOphie MPEABAPHTENBHO «Pa3fyBaloT.
Ha sTOM ke 3Tane (2) MPOH3BOAST MEXAHHUECKOEe COejH-
jeHie MeIHBIX TPyOGOK abcopbepa ¢ ruapaBiaHYCCKHMH KO-
sextopamu. Ilocse sToro ¢ nomompblo cxKaTOro BO3AYXA
(1 MIla) pasayBaioT Bce TpyOKH aGcopbepa A0 HX NMOJHOrO
asMepa B nonepeunom cedenuu (3). Ha cienyiomem srane
(4) yCTAHABNBAIOT OCTEKJEHHE, [IPH STOM HCMOMB3YIOT JH=
crpt pasmepoum 1,2 1,2 M. Hakaunpaior (5) pesuHOBHiE Kae
Mepbi, MTOAHHMAIOLIHME KONIEKTOD 10 TaKOTO NOJIOKEHHs, KO
TOpOe COOTBETCTBYET ONTHMAJbHQMYy yIJy Hak/JOHa JJf
[1&HHOH MECTHOCTH. YCTaHaB/JMBAIOT MOCTOSHHYIO ONMOPHYIO
KOHCTPYKIIMIO 1 y6UPAIOT HAaayBHBEE nonylka (6).

OmnucaHHass NPOrpecCHBHAs TEXHOJOrHs OOecrneunBaer
BHICOKYIO0 TPOH3BOJMTE/bHOCTb TPYyAa MOHTAXKHHKOB — TPOe
pabounx 3a fgeHp MOryT cobGpath 125 M2 koJiekTopa, nMme-
joero Aauny 50 M. Epsmuunnii momyab pasmepom 2,5
%3,2 M mocTynaer ¢ 3aBoja B co6paHHOM Bujie (kKpome al-
copbepa M OCTeKJeHus), umeeT maccy 50 Kr, MOSTOMY €ro
JETKO yCTaHaBJNBATh ABYM pabounm.

DTH KONNEKTODHl HMEIOT C/IeLYION[He MPeHMyLIeCTBA: Ma-
JYI0 YAEABHYI0 MacCy, OTHeceHHYo K 1 M? moldajy mosepx-
HOCTH KOJIJIEKTOPa; OTIHUHBIE ONTHKO-TeNJOTEXHHUECKHE Xa-
pakTepucTuku: 2bdexruBHuiA ontuveckud KIIH, koropniit
pasen 0,746, kosbduuuent remionotepn 3,68 Br/(m2-K),
BHCOKYIO HAJ[€KHOCTb. B 3TOH KOHCTPYKIHH HCKJIOUaeTCH
75—80 Y% wapyXHBIX coefuHeHHI Tpy6, O.arojaps ueMmy
CHHIKAIOTCST TEMJIONOTEPH H HCKJIOUAIOTCS 3aTPaTel HA MOH-
TaX, TeMJAO- U THAPOH30JsIHHI0 TpybonpoBoaos. [Ipu Temne-
parype temjoHocuTenas no 60 °C MOXKHO WCMOABL30BATH He-
G0JIBIIOE KOJMHYECTBO TEIJOH30JANHOHHOIO MaTepuaJa, a
py GoJiee BLICOKOH Temmeparype TpebyeTCs CHCTEMA NOAAB-
JeHus KOHBEKIHH BO3JyXa B 3430p€ MeXjy Jyuenorjolia-
I0lief] MOBEPXHOCTBIO ¥ OCTeKJAeHHeM KoJjuekTopa. Crous
MOCTp KOJIJI€KTOpa HilKe, YeM KOJJIEeKTOPOB CTaHJapTHHIX
KOHCTpyKpu#f, 1 COOTBETCTBEHHO MEHblle CPOK OKYyNaeMOCTH.
Ewe ognoli 0COGEHHOCTBIO STOTO KOJIEKTOPA SIBJASETCS MC-
10J1b30BaHye JIETKOBECHOH OMOPHON KOHCTPYKIHH.

Cywecrsenno nosnimtaer KIII koanekropa Hapsay
C NpHUMEHEHHEM CeJIeKTHBHBIX NOKDPBITHH TaKXKe HCI0/L30-
BaHMe MpO3pauyHOf ro¢pupOBAHHOH BCTABKH MEXJYy OJHO- -
CJOHHBIM OCTEKJEHHEM W CEeJIEKTHBHBIM abcopbepom u orpa-
XKaTeJpHOH NJACHKH ((DOJBTH) HAL CJAOEM TENJOH3O/IUHAH
(puc, 83). BeraBka npejHa3Hau€Ha [JIst CHIJKEHHS KOHBEK-
TUBHBIX TemJONOTepb M H3TOTOBJEHA M3 (PTOPHPOBAHHOTO
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nonuMepa (nnenka Toamuuoft 0,025 MM), umewoumero npo-
nyckare/bHyi crnoco6rocts 0,98. AGcopGep H3rOTOBJEH u3
Hep:KaBelomell CTa/IH I HMeeT CEJEKTHBHOE MOoKphiTHE. Dih-
tdexrupubil onraueckudt KIT/ xosanexkropa paser 0,79, a Ko-
apbunvent remonoreps 3,3 Br/ (M2 K).
: Conneunbie KOMNEKTOPb M3 MOJUMEPHBIX MaTEPHAJIOB,
Hemestie BhCOKO3Q(DEKTHBHbBIE H HAJAEXKHbBIE MJIOCKHE COJI-
HEUHBIe KOJJIEKTOPL! MOIYT ObiTh H3TOTOBJIEHBl C MIHPOKHUM

AVAVAVAVAVAVAVE y
y O—O—0O—0—7F
g ok
VAVAVAVAYAVAVAVAVAVAYAVAVAVAVATAYAY
g g 302
Puc. 83. Buotcoxoadderruss 6
HBIH COJIHEUHLIHl KOJJIEKTOp ¢ .
HU3KUMHA KOHBEKTUBHBIMHA .
TeIJIONOTEPAMIL: , Puc. 84. CKﬂa}IHBaIOLU.HKCﬂ KHIKO-
* CTHHIE KOJJIEKTOp OOJbIIOH JJIMHBEL:
1 — npo3pauydass  rodpupopauyas
BCTaBKa; 2 — QCTeKJACHHE; & = 1 — a6copbep; 2 ~— oTpaxKareib; 3 —
aBcopbep; 4 — oTpaxareasHag NOoJHMEPHAsT TJIeHKa; 4 - TEeMJIOH30IA-
IJIeHKa; 5—Tel’IJlOPl3OJH/lpOBaH‘ UHA; 5—-Ha'\)Y)KPlaﬂ pojuMePHad  fJCH-

HBIR KOpuye Ka; 6 — aBTOMOKpLIIKa

HCIOJb30BaHHEM TOHKHX NOJHMEPHBIX NJEHOK u MeHoNjac-
T0B. Macca KCD moxer GbitTh goBejedHa jgo 2,5 xr Ha 1 M2
Jgy4enoryaouaiomeid noBepXHOCTH,

Koucrpykuuss KC3D cogep:kur BCero uerbipe 3/€MeHTa:
abcopbep ¢ cesieKTHBHBIM NOKPLITHEM, aJIOMUHHUEBYIO LITAM-
NOBAaHHYIO paMy, NeHOM/JACTOBYIO TENJOH30JAANUI0 M BHe-
HIOI0 000JIOUKY U3 TMOJUMepHOH TWJeHKH, NpUKJAEeHHOH
K pame.

On¥H ¥ TOT 3Ke 9JIEMEHT BHIOJHSET HeCKOabKO GyHKIHT.
Ilnenxa, cayxkamwas npo3pauHoll H30JsIMHEH, OJHOBPEMEHHO
obecneurBaeT NOJaBJEHHE KOHBEKUHH BO3AyXa. Hukusst
MJIeHKA 33MKIACT KOJJICKTOD OT BO3JeHCTBUA BHEIUHEH Cpe-
Jae. OGe 3TH n/leHKu pafoTaloT Ha pacTsikeHde. B To xe
BpeMsl IeHOmIACT, cayxamuil TenjoBolt usonasiyuell, pabora-
€T Ha cKaTHe.

Ilpyn paunowanpHoM BHOOpe MOJHMEPHBIX MaTepPHAIOB
ofecrneynpaercs Takas koHcrpykuus KC3, koropast oriu-
YaeTCst BLICOKOH 3 peKTHBHOCTDIO U )éOpOHJHMHIHpO‘{HOCTHbId
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MH XapakTepucTnkaMu npu Magoli macce. KC3 cnocoGen
BBLASPKUBATE CHJIY BeTpa B D M/c H GoJee.

[MonanmepHast mjaeHKa MpefABApUTENLHO TEpMHYECKH Je-
dopmupyercs, Onaromaps ueMy oHa o6pasyeT 3JIEMEHTH,
paboTaomie Ha pacTskenne. B coueTanuu ¢ KeCTKOH IeHO-
M1aCTOBOl Ten/Iou3oasiuneii o6pasyercst kouerpykuus KC3,
nofobHass KOHCTPYKUHMH HTPeIBAPHTEJBHO HATPSKEHHOTO
KphblJa caMoJera. -

CesiekTHBHAA Torjomarenbras criocobHocts abcopbepa
3aBHCHT OT TOJWHHB naeHKH. [To cpaBHeHHIO CO CTEKJ/OM
MoJUMepHast NJIeHKA Jyullle NPONyCKaeT COJHeYHOe u3Jyye-
Hue.
CoBepuenctBoBanue KoHCTpyKuHy KC3D no3BoIHT NOBH-
curb ero KIIJL npu cpaBHUTe/IbHO HEBLICOKOH DPaBHOBECHOM
Temreparype, Osarogaps uyeMmy TeILIOBOe HalpsIKeHHe Ma-
TepuanoB abcopbepa yYMeHbUINTCS ¥ 3HAYHTENbHO CHH3HUTCH
CTOMMOCTb NP HIMPOKOM BHIOOpE NMOAHMEPOB.

‘Ha puc. 84 noxazaHa KOHCTPYKUHSI AELIEBOTO XHJAKOCT-
Horo KC3, KoTOpBIH MOMKET MPHUMEHSITHCS B TejIHOCHCTEMAaX
ropsiuero BoROCHaOXKeHHs!, OTONJICHHUS, ONPECHEeHUst MOPCKO#
Boab u T. . Ko/anekrop cofepxuT abcopbep ¢ KadajaMu
Ui TEMJIOHOCHUTEJISl, OTpakaresb, JBa CJI0s TOJUMEpHOH
HNAEHKH € CETKOH MexXAy HAMH, TeIJIOH3OJSLHIO, 3aIlHUIIeH-
HYI0 nojauMmepHol miaenkoil. [lox KOAAEKTOP MOAK/JI2ALIBAIOT
cTapbie aBTOMOKPBIUKH. KOJJIeKTOD HMeeT MaJjylo maccy,
ero aauHa moxer pocturath 50 u 100 M. OH MoXeT HOCTAaB-
JATbCSL B pyJoHax. Ha Mecre py/oH pasBopauuBaioT H ro-
TOBLII KOJIJIEKTOD YCTAHABJHBAIOT Ha OTBEASHHOH Mjouiaj-
Ke. CTOMMOCTb KOJIJIGKTOPA BecbMa HHU3KAast, KPOME TOro, OH
npoct B akcnayarauuu, KI1J ero moxer gocrurate 75 %.
Hpu nause cexuuu KC2 100 M u pacxone Boasl 3 4/C TeM-
neparypa Boapt nopwimaercss wa 40 °C npu nJOTHOCTH 1IQ-
TJIOLLEHHOTO MOTOKA CosHeuHo# paguaunuu 500 Br/M2, a na-
JeHde napjeHust cocrapjsier Bcero Hklla wa 100 M gauHb.

Hemepble BO3YIUHBE KOJMJIEKTOPH MOTYT OHTH H3TOTOB-
JIeHBI Ha MeCTe. B 4aCTHOCTH, YaCTh KDPBIIH 30AHUS HJH €ro
CTeHBl MoOXeT OHTb HCHOJb30BaHAa Kak abcopbep (meTad-
JHYECKHH JUCT), CBEPXy 3aLUMIIEHHBIH CTEKJOM, a CHH3Y
OMBIBaeMBlil TOTOKOM Bo3ayxa. Jipyrofi BapuaHT BO3AYILHO-
F0 COJIHEYHOrO KOJJIEKTOpPa MOMKHG CAMHM H3TOTOBUTD, UC-
IoJib3ya HeJOpOTrHe U AOCTYNHBEE Matepuadbl. Kopuyc Kos-
JIEKTOpa U3TOTOBJsIeTCSl U3 (paHephbl WJAH TOHKHX AOCOK, HA
LHO SIHIMKA YKJA&ABIBaeTCst CJI0H TEeNJOU30JSIIHY TOJUIHHO MR
50—75 MM (MuHepa/bHAs BATAa WJHM MEHOMNJIACT), CBEpXy Ha
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Hero KAajercs OTparkaTenbHast INJieHKa (dorabra), szarTeMm
B HAKJOHHOM MOJIOZKCHHH 1O JHaroHand 3aKpernsasieTcst me-
TaJJIH4€CKasl CeTKa, NMpeABapUTe/NbHO OKpallenHas B YepHblil
maroBuit user. Ha cerky kmaanyr mebonbuioit caoii (5—
10 MM) 3auepHEHHOH CTpyXKH uepHoro Mmerajna. [loasop
XOJIOJHOTO BO3JyXa OCYLIECTBJseTCs uepe3 mnarpybok 6,
a OTBOJ Harperoro Bosjgyxa — uepe3 narpybox 7. Caepxy
KOJINEKTOp uMeer ocreknienne (puc. 85). Harpes Bosayxa
CO/IHEYHOH SHeprHEH OCYMIECTBJAETCS NpH €ro JIBHMKEHUH
yepes /0 CTpyXKu Ha CeTKEe, KOTOPHH MOIJIOMWART COMHEY-
HY10 3HEPru10. BHyTpeHHAs MOBEPXHOCTH KOJJIEKTOpA AOMK-
Ha ObITb MOKpAIleHa MaTOBOH yepHOH Kpackoil. Heo6xoaumo
obecneunTh FEPMETHYHOCTL KaHaJ/a, O KOTOPOMY JBHIKETCS
BO3AYX.

8 4 5 .
\ \ Pue. 85. BOsAyWHHI cOMHEUHHE
— KOJLIEKTOp MAaTPHuHOTO THIIA:
JanBASATET

o 1 -— wopnyc; 2 — TENNOH3OAANUS;
////W/// { 3 — oTpayaTeasHas  TenKa, 4 —
\ \ A €eTKa, 5 -- CTPYXKKA; 6 — NONBOAMA-

WH# narpyboK; 7-— OTBCASLLHE Ha-
be 23§y

TPYGOK; 8 — ocTexNesne ,

Hsrorernenne n ycTaHoBKa aKKyMyJASiTOpa TenJOTHI.
Bak-akxkyMy/asiTop ropsiueli BOAW  JOJKEH HU3TOTOBJSTHCS
npoMBIIIeHHbM  criocoboM. BoasHoil  6ak-akkyMyasTop
TEMJOTH MOXKET 6bITh M3TOTOBJCH M3 JMCTOBOH CTaJH, acBo-
LeMEHTHOTO CTEKJ/I0BOJIOKHA, GeToHa, a GYHKED Tra/eyHOro
aKKyMyJsaTOopa — u3 OeToHa u/iu JepeBa ¢ MeTa/JIH4ecKol
o0wuBKoiA. Clreayer UMeTb B BHAY, 4TO acGONEMeHTHLI 6ak
BLIAEPIKHBACT TeMMNepaTypy He Buiue 80 °C.

PesepByap mos:KeH HMeTb BHYTpEHHee 3alllUTHOE [IO-
kpeiTre. OcHOBaHHE aKKYMYJSTOpa MOXKET ObITh BEIMOIHEHO
U3 GETOHHOW MJIMTEI WM 32JMTO MPH CTPOUTEJLCTBE (PyHma-
mMeHTa noma. To/lmpHa TeNIOBOH U30JASLMH COCTABASET OF
75 no 300 MM,

Tpy6onpoBoabl u TENJIOOOGMEHHMKH NJIfi CONHEUHBIX YC-
TaHoBOK. Pacxo BOAB B COMHEUHBIX yCTAHOBKAX MOXKeT H3-
meHstToest 0T 30 go 100 s1/u wa 1 M2 nyyenoraomaromeft no-
sepxnocTn KC3, Tounee, 30—40 n/y aas BogeHarpeaTe-
JieH C ecTeCTBeHHol uupryJdsuuedt Boab, 40—60 afu mas
YCTaHOBOK OTONJICHHS H FOPAYEro BORKOCHAGXKeHUS ¢ MPUHY-
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AuTeAbHON uupkyasmueir, 70—100 /9 pas yCcraHoBok, uc-
0b3yeMbIX B MJaBaTeJbHbIX Gaccefinax. [1pu ncmoabsosa-
pun anTH(PH3A, TemI0eMKOCT KoToporo Ha 20 % Huxe,
yeM BOJBI, PACXOA A0JKEeH GLiTh Goabme Ha 20 % . CropocTb
TEMAOHOCUTENSE B TPyGOMPoOBOAaX JOMKHA OBITH paBHOH
0,6—1 m/c. lnamerp Tpy60oNpPOBOJOB MOXKHO ONPEACAHTL 1O
foJIe3HOR MOLIHOCTH KoJitekropa. Tak, mpin KITJ koanek-
topa 0,5, MJIOTHOCTH TMOTOKA coJiHeuHOft sHeprun 800 Br/m?
¥ pasHoctH Temneparyp Boam B KC3D 10°C pacxon
rernyioHocute st pasen  0,5.800/(1,16.10) =41,3 xr/ (M2 ).
[Tpu nnomazan nosBepxuoctn KC3 20 M u CKOpOCTH BOAH
1 M/c mjaowiajp MONEPEYHOro ceyeHust TpyOONpoBOma COCTa-
But 41,3-20/(1-3600-10%) =2,29. 10~ m? u ero nuamerp Oy-
ner pasen})/ 4-0,000229/r=0,017 M. CKOpPOCTb BOAHI B BO-
AOHATPEBATE/IAX ¢ €CTeCTBeHHOI uupKyaauuei pasua 0,05—
0,1 m/c. Torga npu maomazn KCD 10 m?, yreabHoM pac-
xone Boanl 30 g/ (M?-u) u ckopocru 0,1 M/c nuamerp Tpyb
cocraBuT 32,6 MM.

Cxopocrb BO31YXa B BO3AYyX0BOZAX MPHHHMAaeTCa [0
3 m/c. YaeabHast o6beMHAsT TEMJOEMKOCTh Bo3ayxa B 3500
pa3 MeHbIUe, YeM BOABI, U COOTBETCTBEHHO OODBEMHBHIH pac-
xon Bosayxa B KC3 cocrasur 50—300 m?/u wa 1 M? mjo-
manu nosepxuocry KC3. Oduamerp Bo3ayxosogos B 30 pas
GoJsbile nuamerpa TpyoonpoBOAOB AJSE BOIBI.

Tensonorepu oT Tpy6OMPOBOLOB CYUIECTBEHHO yMeHb~
IDAI0TCSl MPH MpUMeHeHud Temousosuun. Tak, npuy nua-
merpe Tpy6u 20 u 48 MM Ge3 TeM/IOH30JAIHUH TeNIONOTCPH
NpUH pasHOCTH TeMAepaTyP BOABI W HapyXXHOTO BO3LyXa
40°C cocrapastior 27 u 57 Br Ha 1 M piuHB TpyOEHl, a OpH
NPUMEHEHHHU TEIJIOH30AHKH C KO3DDUUUEHTOM TeNI0npo-
BogHoctu 0,035 Br/(m-K) u Tonwuunue 40 Mm — 5,2 u 7,7 Br
COOTBETCTBEHHO, ‘

TpyGonpoBoasl caenyeT MPOKJIagbBaTh MO KpaTdaiiue-
My oyt Mexay KC3, akkymyasTopoM TeNAOTH U rnorpebu-
TeJeM B CYXHX MeCrax ¢ 00f3aTeJbHEIM NPUMEHCHHEM Tell-
JIOU30/ISUHH W ODECIeuyeHHeM BO3MOMKHOCTH YAJHBEHHS.

ITpu paswoctu remneparyp 100°C yanuHeHHE COCTaBA-
er nas crekaa 0,45 mMM/Mm, naekcursaaca 3,5, MOJHBUEHIXIO-
pupa 3,8, moanatuaena 10, craau 1,2, meau 1,7, anoMuauA
2,4 Mm/Mm.

Has nepenaun renotsr u3 KC3 B aKKyMyJASITOP HCMOJb-

. 3yeTcst TeMIOOOMEHHHK — 5TO MOXKeT GHITb 3MEEeBHK BHYTPH

Gaka-aKKymMyJasTopa, uju pybaiika BOKPYr ero Hapy:KHOH#
NOBep XHOCTH, MJHM OTACAbHBIA NPOTHBOTOYHHIH TEMJI00OMEH-

12% iy
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Puc. 86. CxeMa renmoycTaHOBKH OTONIEHHS m TOPSUEr0 BOAOCHABXKEHHS ¢ apMarypol m mpubopamn

7 .

puk. Kosddumuenr rensomepesadu K cocraBaser 300—
400 Bt1/(m*-°C) ans pyGamxu, 500—900 anis raaaxorpy6-
HOro 3ME€eBHKA B HenmoJBHXKHON Kugxoctd, 1000—2000 Bt/
/(m?-°C) ansi NIPOTHBOTOMHOrO TENIOO6MEHHHKA, a AJs BO3-
AylHoro temaoo6mennuka K=12--20 Br/(m*-°C). Ilpu
cpefiHeli pasHOCTH TemImepartyp Temaonocuteseir 8°C njor-
HOCTh 0EpPEeJaBaeMOoro TEHMJIOBOTO MOTOKA COCTAaBjasteT JJIA
yKasaBRueX Termjioo0meHHukos 2,4—3,2; 4—7,2; 8—16
0,096—016 kBt/M?. Jlnst HeTenJoH30JMPOBAHHONO TPYGO-
npoBofia Ko3h¢uuHeHT Terionoreps cocrasaser .10 Bt/
[ (m2-°C).

Tennoobmennuk 115t mepesau TenJIOTH M3 AKKYMyJisi-
TOpa K NOTpebuTeNio OObLMHO HMeer GoJbluHe PasMephl mo
CPaBHEHHIO C TENIOOOMEHHHKOM B KOHTYDE COJHEUHOTO KOJ-
JIEKTOpa, ¥ 1MOITOMY B GOJBILINCTBe cayuyaeB (Kpome He-
GOJMbINAX YCTAHOBOK) HCHOJB3YIOTCS OTHAeNbHbE Tenao06-
MeHHbIE alfnapaTh NPOTHBOTOUHOTO THIIA. A

Tlpu ucnonb3oBaHHK BO3AYINHBIX KOJJNEKTOPOB AJs Ha-
rpesa BOAB TpeOyercs MJACTHHUATHIH TeMJOOOMEHBHK THIA
BO3AYX — BOJ&, B 5TOM cJjayuae 00s3aTe/NbHO NPHMEHECHHUE
pebep co CTOpOHBI BO3AyXa, TaK Kak Temao06MeH Tam npo-
HCXOQUT BeCbMa HEHMHTEHCHBHO U KO3(DDUIHMEHT Tersonepe-
Aa4H OT BOABI K BO3AYXy cocraBaser 10—15 Br/(m2-°C).

Ha puc. 86 nokasana cxema co/HEUHOH YCTAHOBKH OTO-
TUICHUST M TOPSUEro BOMOCHAOKEHHsI ¢ HeOOXOAUMOH apMa-
TYypo#l U H3MepHTeabHBIMH npubopamu. Hnist yaa/jeHus BO3-
lyXa B BepxHed TOUKe YCTAaHOBJEH BO3AVIUHUK B, u3 Hux-
HHX TOUEK NPENYCMOTPEH C/IMB KHAKOCTH Uepe3 ApeHaKHbie
BeHTHaX [, Ha JIMHWK TOpsuedl BOAbI YCTAHOBJEH TMpe-
NOXpaBUTENbEBIH KJanaH [I, Ha JUHHM BO3BPATa TEMJIOHO-
Hocutesst B KC3 umerores sanopusie kpatsl 3 (10 u mocae
Hacoca H), pacuupurenpuniii 6ak PS5 u o6paTHHE Kji1amaH
OK, wa JHHMM TOZ24M BOJOMPOBOJAHON BOJAB YCTAHAB/HBA-
0TCs peryasTop Aasaenus PJ/I, samopHbifi kpaH 3, o6part-
Hpift OK u npenoxpauurte/pubiil IT gaananb. Briaouenue i
BHIK/IIOUEHHE HAcoCa MPOUCXOAMT aBTOMaTHYECKH Mo pas-
Hocru TemnepaTyp B KC3 u akkymyssitope. Ha cxeme Tax-
e T[OKa3aHbl CHCTeMa aBTOMATHUeCKOTO YHpaBJeHHs
(CAY), oronutenpuete npubopn (OI1), H3MepHUTe/lbHbBIE
npubopsl — MaHomeTp M u Ttepmomerpbl T, JHHUH X0J0-
Hoit (XB) H ropaueit (I'B) BogsL ‘




21, MPOCTHLIE CONHEYHLIE YCTAHOBKM ANiA HPﬂYCAAEBHHX
4] AAWHHX YYACTHOB

CaMBIfl TIPOCTOH COMHEYHHIH BOAOHArpeBaTesb MOXKHO
caenaTb, HCIOJb3YsT YEPHHH NMACTMACCOBLIA IJIAHT, KOTO-
pHlit AJIs 9TOrO CBOPAUMBAETCS B BHIE CHHPAN B 6yxTy %
VKJAABBAETCA Ha IOXKHBIA CKAT HAKJOHHOH KpPBILIH (puc
87). Onuu KoHel LIJIaHra HaJgeBaeTcs Ha BOAONPOBOAHBIA
KpaH, a BTODPOU coenuHsercs ¢ AyweM. Heobxoaumyio ay-
YeBOCMPHHUMAIOIIYIO0 TOBEPXHOCTD ¥ €MKOCTb 3TOr0 BOAO-
HarpeBaTesis MOXKHO 06eCeUHTD, BHIOpaB COOTBETCTBYIOMYIO
JJIMHY LIJTaHra, a peryjnpyst KpaHoM pacxoj BOJH, MOXHO

Puc. 88. IlneHounnii BOROHArpeBa-
TEAB:

Puc. 87. Ilpocroli BomOHarpesa-
TeJlh M3 YEPHOTO NOJAHITHIICHOBO-
ro nuIanra:

1— uepnasn NJIeHKa; 2 — npoapavnasn
1 — maanr; 2 «~ BOAONPOBOMHLL MIeHKa; J-—— mTynep JAAs BOpn; 4=
Xpan; 3 — pyur; 4 — nonuMepsas TEenAONSOoAsNKs; § -— nNpespaudas MJeH-

MAEHKA; § -~ SUIHK Ka; 6, 7 — BO3AyHWIHBE KaanmaH

noJyduTh TpebyeMyo TeMmeparypy ropsdeit Boab. Kosbna
GyXTH NOJIKHBI ObITh OChabaeHbl, U AJs YMEHbLIeHHs Tell-
JIOBbIX OTEPb CBEPXY MOKHOQ HATHHYTb MPO3PAUHYIO MOJIH-
MEpHYIO MJIeHKY, 3auKCHpOBaB e Ha BhicoTe 15—25 MM or
[IJjaHra ¢ NOMOIIbIO AePEBSHHOH paMbl (ALlHKA), CHH3Y Ke
nox GyXTy uinaHra cjAeAyeT IOAJIOKHTbL MeTasuuecKui
JIUCT UaH §OJIbLY ¢ BHICOKOH OTpa)kareJbHOH CnocoGHOCTHIO
val XOTA Obl COKpalleHHBH B O€AbI IBET JHCT (aneps.
JlydeBocnpuuuMalomast NOBEPXHOCTh Isadra aiHHof 100 M,
BHYTPEHHHM aHaMeTpoM 16 MM mpu TOJUIMHE CTeHKH 2 MM
cocraBaser 2 M?, a ero eMkocrb 0,02 M3, Ins toro 4tobnt
Harperb | kr-Boau ot 15 go 40°C, Tpebyerca 105 xIx Ten-
JIOTHI.

B nernnit nepuoa B [TogmockoBbe Ha 1 M? snydenpuem-
Hol TNOBEPXHOCTH B AEHb MOCTymaer B CPelHEM 19,5 MIL}K
conneunoit sHepruu. Ilpn KII[ 0,3 konndecTBO Noaydaemoi
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MOJIe3HOH TelJIOTH ¢ nJjomaau 2 M23a geHb cocraBur 195X

"%0,3-2=11,7 MJ1xx. 3a gesp MoxH0o noayuurb 110 kr Boabl

c Temneparypoii 40 °C. d1o 5KBUBaJeHTHO 5,5 MOJHOH eMKO-
cru mwjaHra, Harperyio Bogy MoxHO coGupath B Ten/oOu30-
AUPOBAHHLIHA pesepByap, U3 KOTOPOro 3ateM Boga GYAer uc-
NOJb30BATbCS AJS BaHHB, AyWa # T.n. [lpu npogosKHu-
TeJIbHOCTH MHCOMASUUHM 8,5 U B JeHb CPeqHedacoBOH DAacCXoR
BoAH paBeH 13 kr/u, uau 1,8 r/c Ha 1M? niomwagy norJouia-
I0lell NMOBepXHOCTH. Cl\OpOCTb Boabt paBua 0,018 Mm/c,

Herpyano usroroBuTs BOZOHArpesarenb U3 yepHOl M
Npo3payHol MPOUHOH MONMMEDHOH I[JIEHKH B BHAE MEINKa,
LHO KOTOPOTO BBIOJIHEHO M3 4YePHOH NJIeHKH, BepXHsA Bol-
NYKJ1a8 MOBEPXHOCTh — H3 NMpPO3PavHOfl IMJIEHKH, a MeXKIy
HUMH Haxogurcst Boga {puc. 88). 3ano HeHue 1 ONOPOKHEHHE
BOAOHarpeBave/isi MPOM3BOAUTCS 4epes IUTYLEpP COOTBETCT-
BEHHO YTpoM M BedepoM. [list yMeHBINGHHS TENJOBHIX HO-
TE€pPb BOJOHArpeBaTe]b MOXKeT ObTh cHabKeH TeMmJIoH30JaA-
UHEH CHU3y W mpo3paynol u3oasiuMed. BozxoHarpemaresd
MepeHoCHol, U ero MOXKHO HCMOJb30BAThL JA0MA, HA Jaue, HA
nJdKe, B TYPHCTCKIX IOX0Aax 1 T.Mm. JIJIst MOJydeHus ro-
psivefl BOABI NOCTATOWHO MOMECTHTb €ro Ha COJHIE, HATPH-
Mep Ha Kpblie aBTOMOOHIS.

BHNOJHUM NPUKUAOYHBIA pacuer KOJUYeCTBa ropsued
BOJbI, KOTOPOE MOXKHO MOJIYUHTb 32 [eHb B IOXKHHIX panoHax
crpaHsl, TlpuMeM, uTo B JieTHUH MepuoJ MOCTYIIEHHE CO.i-
HewHO#H 9HeDPruu cocTaBasier B cpearem 21,9 MIIx/M? B gedb
(ans ycaosuit Anma-Ate, Mait — asrycr) u KIIJI BomoHa-
rpeBaresisi pasen 0,4. Torma noJiesHoe KOJIHYECTBO TEMJIOTDE
cocrasur Q,=28,76 M/Ix/m? B neHn, IIpu pasHOCTH TEM-
neparyp ropsiaedl u XoJogHoil Bombl Af==45—15=30"C
KOJIH4eCTBO ropsiuedl Boabl, noJaydaemoi ¢ 1 M? njomani
BopoHarpesatensi, cocraBUT G = Qn/(cpAl) = 8,76: (4,19
% 10-3.30) = 70kr B penb. CrnenoBarebHO, eMKOCTh BOAO-
HarpeBaresist AOJKHA ObiThb pasHa 70 Ji, a TOMMHHA CJA0f
BOAbl 70 MM.

Bes comuenus, omicaHHble BOLOHATPEBATE/H SBJAIOTCH
BeCbMa NMPHUMUTHBHBIMH YCTPOHCTBAMH, U uX 3(pPeKTHBHOCTS
HOBOJIbHO HH3Kaf, 3HAYHTEJbHO 3PdeKkTHBHEE KOMMAKTHHIE
BOAOHArpeBaTes i, AOCTATOYHO [10Apo6HO omHcanHbie B §8
(cM. puc, 256—27). Oraudasicb NpPOCTBIM YCTPOHCTBOM H
HHU3KOH CTOMMOCTBIO, OHHM 06J1afal0T AOCTATOYHO BBICOKUM
KI1[. BoamoxHb pa3/indHbie MONMGHKAIHH yKa3aHHBIX
KOHCTPYKUHHA. B 4acTHOCTH, BOAOHArpeBare/b, NOKAa3aHHHH
Ha pHC. 25, MOXeT COAepPXKAaTb HECKOAbKO LH/JIMHAPHYECKHAX
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" eMKOCTell (f0 INeCTH — BOCbMH) B €AHHOM Kopmyce. Bo-
JoHAarpesaTesnb, HOKasaHHHH Ha puc. 27, He 00%3aTeNbHO
JOJIZKeH HMMETb TelJoBble TpyObl. BMecTOo HuX MOXKET uc-
HOJL30BATLCA OOBIUHBIN TPy6uareiii abcopbep Tuma «Tpyba
B JHCTe» H T.N. BepXHu#l u HUKHHA TUIDaBIHYECKHE KOJ-
Jekropbr abcopbepa coeqHHAIOTCS TPYOKaMu ¢ GakOM-aK-
KyMYJISITOPOM ropsiyedl BOALI, KOTOPBEI HMEET IOPU3OHTANb-
HOE PaclloNOKEHHe M COGJUHEH Takike € GaKoM XOJOAHOH

Puc. 89. O6bennnenue renuoyc-

TauoOBKH M TONMJIMBHOrO BOJOHA-

Tpesaress: .

1 — reJuOBOJORATPEBATEAL ¢ €CTECTBEH-
HOt UMDRyasnHe#l BOAH; 2 — HANOpHLIR
63K ¢ NONJIABKOBHIM KjialnaHoM AJs NOM<
BOJa BOAbI; 3 -— TOMJHBHBIA BOJOHarpe-
BaTeAn, 4 — norpeCGRrenn ropsuelt BOjBI;

5 — Xonoxpuasa BOJa; 6 — TONJIHBO (ras)

2

‘Puc. 90. T'eanorenynua ¢ 3eMJISHOR HACHINbIO;
1= 6c'reK.ueuile;' 2~ ﬁacb;m,; § — cepepnan cTeRa; 4 ~- KaHaJ AN BO3AYXA

BOAB HeGOMBINOK eMKoCTH. Bee atu KOHCTPYKTUBHBIE 3J€-

MEHTHl OOBEeIHHAIOTCA B €JMHBIA KOMNAaKTHHIA BOJOHArpe-
BaTe/ib, aHAJOTHYHBIA TOMY, KOTOPBI TIpeicTaB/jeH Ha
puc. 27. ‘

Co/HeuHLI BOJOHATpEeBaTe b MOMeT COeJHHATHCA C

OOBIYHBIM TONJIMBHLIM BOJOHArpeBaTe]ieM MO CXEMe, NOKa-
3aHHO# Ha puc. 89. : '

Ilpu paspaboTKe H opraHu3aldy NPOU3BOACTBA COJHEU-
HBIX BOJOHArPEeBATEALHBIX YCTAHOBOK HEOGXOAMMO YUHTHI-
BaTb PEKOMEHRAuUH MO HOBLILEHHIO 3h(DEKTUBHOCTH KoJ-
JIEKTOPOB, H3JOXeHHBe B §5, a TakmkKe Te nporpeccHBHBIE
TEXHOJIOTHH, KOTODPHIe OMHCAHb! B JAaHHON IJaBe.

Ha npuycape6upix n 2auHBIX Y4acTKaX COMHETHBIE yCra-
HOBKHM AO/IKHBI HAaHTH JAOBOJBHO - LIMDOKOE HpUMEHEHHe,
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Kpome OMHCAHHEIX BHIIE IIPOCTEIX BOJOHArpeBaTe/ed MOXK-
#0 PEKOMEHI0BATDb I'€JHOTENJIMIE!, MoKa3aHHble Ha puc. 90—
92, KOTODbIE HeTPYAHO NMOCTPOUTH HENOCPeJCTBEHHO HA yda-
crke. ITpu atom caenyer umeTh B BUAY, uTO 3P DEKTUBHOCTD
TEIVIMNB HOBLIIIAGTCS MPH 3aLIUTe ¢ NOMOMIBIO CJOS TEMJIO0-
H3OJSUHH CeBEPHOH CTEHKH, aKKYMYJNHDOBAHUH TEIJIOTH B
FPYHTE U MOJOrPeBe BO3AyXa HJIH BOALI B CONHEIHOM KOJI--
jgekrope. Bona, Harperas B KOJAJGKTODe, UHDKYJIHPYET B
TpyOONpPOBOAAX, MPOJOKEHHBIX B TpyHTe. [d/s1 9TOH BENH .
HCMOB3YIOTCST IJIAcTMAacCoBHE TPYOL, He MOAAAULHEcH
kopposnu, ITpocrast KOHCTPYKIHS TEMAHLE! ¢ TACCHBHBIM HC-

Puc. 91. Temmeremauuna ¢
NOANOYBEHHHIM TancysHM aK-
KyMyJSTOPOM TEIJIOTHL:

1 — tenaHna; 2 — ARKYMYNATOP

TEWJIOTH; 3 — KAHAJN JA8 HHDKY-
NAQHA BO3AYXa; 4 ~— BCHTHIATOP

[I0NL3OBAHHEM COJIHEYHOH 3HEPrHH mnokKasaHa Ha puc. 90.
OHa MMEeT DA3BUTYIO OCTEKJEHHYIO MOBEPXHOCTb C I0XKHOH
CTOPOHE! H 3aChIMAHHYIO I'PYHTOM CTEHKY C CEBEPHOH CTOpO-
HBL. 3eM/siHast HACLinb CJAYXKHT OJHOBPEMEHHO TENJOH30/d-
el u AKKYMYJAsiTOpoM TenJoThl. st nUpKyasiiuy Bos3Aay-
Xa B HACHIIH NPeIyCMOTPEHE KaHa/abl. JIHEM NPOHCXOAUT
Harpes 3TOro CJI0st 3€MJiH, @ HOYbIO OT HEro Temjiora OTBO-
JHTCS BO3AYXOM, MOCTYNAIOUWUM B TENJHLY.

B rejuorenaune (puc. 91) ¢ npospauHoil 10KHOH cTO-
POHOH M TEMJOH30JNMPOBAHHON CeBeDHOH CTEHOH nenecoob-
PasHO UPHMEHSITH MOAMOYBEHHLIN TaJieYHbii aKKyMYJsiTop.
Hdas ayuineid nupPKyJsiuHu BO3JyXa CJAeAYET HCNOJb30BATh
BEHTHJATOP, YCTaHOBJEHHHIH B BO3aYyxoBoAe. [las axxymy-
nauposanus tenors Tpebyercst 0,5—0,9 m® ranbku (webus,
kamust) Ha 1 M? miaomaAu OCTeKJIeHHOH H0XKHOH nmOBepXHO-
CTH, co «

ITorepu TeMJOTHI IeIHOTEMIHUL B HOUHOH MEpHOJ 3Ha-
YYTE/IbHB, ¥ TEMNEPATyPa BO3AYXa B TEILIHIlE MOMKET YIacTh
Huxe jAomycruMmoro mpepena B 5°C. MoXHo: CynieCTBeHHO
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CHH3UTHL TENJONOTepH NyTeM NPUMEHEHHH MOABUKHOH Tell-
Jgousosisuuy. IIpuMep KOHCTPYKTHBHOTO HCMOJAHEHHS TelIH-
Ubl C MOBOPAYHBAIONIEHCs MAPHHPHO 3aKPENJeHHON Tero-
H30JANHOHHOH HaHe/abld nokasaH Ha puc. 92. B nounoe
BpeMs IlaHeJb [OBOPAYHBAGTCA M B TOPHU30HTAJLHOM
MOJIOXKEHHH 32ILKIIAaeT DacTeHUus OT mepeoxgaaxkaenus, as
Gosbitiero 3t dexra BHYTPEHHAR MOBEPXHOCTb MaHe H KO-

¥
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Puc. 92. FennoTennnna ¢ nosBUKHON TERNO3ANIHTOR:

1 — ceBepHas CreHa; 2-— HEMIOABHXKHAsl TEMVIONSOJNIMR CTeHKA, 8§ — npospatnas

H30ARUHA; 4 — KJaDaH WIS BEeETHASOHH, § — NOABHNKNAS TEIVIOHZOASRHA; 6, — Tefr-

JNIOH30ANPOBAHHLIA ¢GyunaMent; 7 — rajeydbi aKKyMYASATOP TeNAOTH; 8 — GOIKE
¢ Bono#

XKHa OblTh OKpalleHa B Gesbrii nser. B srofi reamnorensmie
HCHOJAb3YIOTCA gBa TEIMJIOBBIX aKKYMYJAATOPa — TraJeyHbiil
¥ BoAsAHON. ['asbka sacbimaercs B NPOAOJALHBI KaHAA B MHO-
JY, NPOXOAAWHNN MO BCel AJUHe Temnaulibl. DOYKM ¢ BOmO#H
NoMewaTCa Ha MoJy Y TeNJIOU30JHPOBAHHON cTeHH. Mox-
HO TaKxKe HCHoab30BaTh KAHUCTPH C napaduHOM — B 3TOM
cayyae Tpebyercs MeHBLIHH 0GbEM TeMJIOAKKYMYIUPYIOLIErO
MaTtepua/a. BMecTo KeCTKOH TenJoH30JAHPYIOILeH naHe u
MOXHO HCIOJIb30BaTh OPH3OHTANBHYIO IUTODPY, ABHKYLIYIO-
€A C IOMOWIBIO BPAMmAlONIHXCA ONOPHBIX POJIHKOB.

Fenvorennuny moxuO cKOMGHHHPOBATH ¢ JAPYTHMH 1O~
- ICSHLIMU  CcoOpy:keunsiMd. Hampumep, BHYTPH TeNAHLH
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MOXHO pPasMeCTHTb MPYA Al pasperenus pub (puc. 93)
HJM Haj Hell YCTPOHTb COJHEUHBIH OMpecHHTeb..

[lpu CTPOUTE/ILCTBE TeJHOTEIIMIE BO3HHKACT PAA MpaK-
THYECKHX BONPOCOB. B 4ACTHOCTH, BaXKHOe 3HAYeHHe HMeEIOoT
TaKHe BOMPOCHI, KaK BHIGOp MECTa AJs CTPOUTENLCTBA Tefls
JIMIBI, ee OPHeHTallyy, Yryia HaKjAOHa CBeTOlMpo3payHoi Ho-
BePXHOCTH, TelIdly HafO pasMewmarb Ha DOBHOM COJIHEY-
HOM MecTe, He 3aTeHAeMOM 3JaHueM HiaM aepeBbamu. Hu-
3UHHDBIE MeCTa, Ile 4acTo OBIBAIOT TyMaHH H 3aMODO3KH, He

5

' Pue. 93. Tenuorennuna ¢ NPYAOM A paspeieHns pHO:

: ;  4— dyupament; 5
— TenNHNa; 2— npyA; J-— CTPOHTEJbHAS KOHCTPYKHMS, ;
I=r a BelI{)TBJlﬂuHOHHHﬁ Knanau; 6 — rpsaaKky ¢ paccafof .

npuroans mas remauin. Hesbas pacnonararh Temauny B
NPOMEXKYTKE MEXKAY ABYMs J0MaMy W/ MEXAY 10MOM H ca-
paeM, TaK KaK TaM BO3HMKAeT CHJBHBIH TMOTOK BO3AyXa.
C ceBepHoil CTOPOHBI TeMUIHIA A0/XHA ObIThb 3alUMmEHa OT
BeTPOB MJAOTHBIM 3260pOM HJIH BBICOKHM KyCTapHUKOM,
YerpoiieTso dyHAamenTa nokasano Ha puc. 94. Hapyx-
Has NOBEPXHOCTh (PyHAAMEHTa JOJXKHA OBITb MOKPHITA CJO-
eM TemiousoaAnuy ToauuHol 30—40 MM (NM€HOMOJIHCTH-
poa). Tenjousonsuus AOJAXKHA OBITH 32IUMWEHA OT BJark
3eMJiM GHTYMHBIM MOKDBITHEM, DYGeponioM, NONUMEPHOH
IeHKoH. ECaM BO3MOXKHO TOMakaHue 10XKIAEBOH BOIBI, TO

- pepen (PyHIAMEHTOM BLIPHIBAIOT POB H 3aMOJHAIOT €ro Kpyl-

Hofi 1me0eHKOH, a Ha JAHO KJAaAyT ApeHaxHylo TpyOy — Ke-
paMHYECKYIO WJIH IJ1aCTMACCOBYI0 — nuameTpom 50—200 M.
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Banara semau BCerja npoHUKaer us3 KPYIMHO3EPDHUCTOrO CJIOT -

B M@JIKO3@DHHUCTBIM, MOITOMY AHO TeILIHI(BI CJIEAYET BBIKJ/A-
ABIBATh M3 KPYnHoro wieGus. Bosee nagemxmuyio samury or
BJIar# 00eCNeYynBaeT MHOTOC/IOMHAST CTPYKTYpa, COCTOSIIAS
U3 CJ0eB WelHs, TeNIOH3OIsIHME 1 BeTOHa O C/oeM TOJIH-
BHHUJIXJIOPHJHON NUIEHKH AJS 3AIHTH TEIJIOH3OMSHHA OT

Baard. OcoGeHHO Xopolllas Brarozamura tpebyercs mas
TENIHIBL, NPUCTPOCHHON K KujI0oMy foMy. Kpome onucagHof |

G N

- ’/ 1'
5 A .
\\ 2 a) . 0)

Puc. 94. ®yupaMent refHOTen/IHUE! ¢ TeNJAOM3ONALHER (@) W BJAArosa-
_ muroit  (6): :
1 — dynaamMedT; 2 — TemIOH3ONAUHUS; 3 — pyGepoHa; 4 — nAEHKA HJIH METANJAHYEC-

Kuft aHCT; § — weGenb; 6 — Apenaxnas tpyda; 7 — cnofk Touiero Geroma; § — muen-
K& IAfA BAaro3am(uTH; 9~ noA; 10 — onopHas CTena

. BBILI€ 3AMHUTHON CTPYKTYPHI AOJKEH OBITh:IPUMEHEH TAKKe
Oapbep Ans pacnpocTpaHeHHs BOASHBIX MapOB B FOPH3OH-
TaJbHOM HANPaBJICHHUH.

[Tpu usroroBseHHu Hecyme# KOHCTPYKIHMH H OGIUHBKH .

TeMUIHUBl U3 Jepesa JAOCKH JOJIKHBI GHITh NPEABAPHTENLHO
00paboTaHpl COCTABOM, 3AWIHMIAIOMEM OT TPHOKA; [OCKH
ROJKHEL NPHOHBATLCS TaK, 4TOOBI BOJa He NMPOHHKAJA yepes
CTHIKH (JIy4Ile BCEro, ec/iH AOCKH NMePEKPHIBAIOT OfHA ADY-
ryto). Pampr oxon u aBepeil, a Tak»Ke BeHTH/SUHOHHEE OT-
BEPCTHs MOJIKHBL HMETb XOpOIlee YMJIOTHEHHe /st NPEeoT-
BpameHnss HeKOHTpo/MMpyeMOH HHOHJABTPALMH  BO3AyXa.

Knanauot MOTYT H3roTOBJASTHCS U3 METAJJNJIHYCCKOro JUCTA

HIM M3 (aHeppl M MOTYT NOBOPAYMBATHCH BOKPYT BEPTH-
KaJIbHOM HJ/IM TOPH3OHTANBLHON OCH, PaCNOVIOkKeHHOH nocepe-
- AHHE UK ¢ kparo KianaHa. Bee menpospauHbie noBepXHOCTH
TeMJIMIB! (CeBepHast CTeHa, HUXKHAA 4aCTh I0KHOH (;T,éHbI,
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4
(GyHAAMEHT) A/ yMEeHbIUEHHS TenJionoreph AOJIKHBI ObITb
TENJIOU30IUPOBaHb. B KauecTBe TEeNJIOU30JSUHH MOXKHO HC-
NoJib30BaTh TaKue MaTepHaJibl, KAK MHHepaJoBaTHbIe MATHI,
MEeHONIACTH — HEeHONMONUYypeTaH, IeHONOJHCTHPON, CYXHE

i 2 3 2
\ -
NAVANEAN 7
% % 3@ Puc. 95. Ilpocran mnepenoc-
% Haa TeNHOCYLUUJKE:
= I — cTenka H3 ¢aHeps; 2 — Meran-
¢ ~ JAHYecKas CeTKa; § — ocTekJemie;
) > 4 — OnOpHHle BOXKEKH

Puc. 96. Ilepenocnan connewras CyWRJIKA:
1 — RepeBAHHBIA ANIHK € NepPGOPHPOBAHHLIMH CTEHKAMH H JAHHIIEM; 2 — OCTEKJAeHHE

OMHJIKM M CTPY¥KKa, cnpeccoBaHHast cosoma u Ap. Caenyer
MOMHHUTb, 9TO BJIaXKHbIe MATEPHAJH TEPAIOT CBOH TEMJIOH30-
JSIMOHLIE CBOMCTBa, 1M0STOMY 0CO00e 3Hauy€HHEe uMeer 3a-
HIUTa TeNJAOU30JAIHN OT NIONajaHus BjarH, .
PacnosaraTh reJHOTENJHIy HajO TakK, 9TOOH KOHEK ee
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L3
KPHIUK COBMAfajg C OCbI0 BOCTOK — 3amaj. YroJ HakjiaoHa
I0XKHOH CBETONPO3PAYHOR MOBEPXHOCTH BLIOHPAIOT ¢ TAKUM
pacuyeToM, ":IT06bl obecreuuTh MaKCUMaJgbHOE KOJIHYECTBO
YJIOBJIEHHOU COJIHEYHOH 3HepTUH B NaHHOH MectHocTH. Tak,

215 CpelHel 110/10CH ONTHMAJ/ILHBIM SIBJSETC HAKJIOH B 50— i
60°. Yros HaKIOHAa KPBULUYH AOIKEH GLITh paBumM 20—35°, ¢
YTOGB XOPOWIO YAAMSIHCh OCAAKH H rpsisb, Tommuna Ten- |

Bud c3adu
o 4; (== -
- Mutepanu-
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Puc. 97. Cexumonnuii coaneqrnii onpecHuTeas (aucTHAASTOP)
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Puc. 98. [Tnenounnf coamevnsi ONpPECHHTE/b:

JIOM30NANUY ceBepHOH cTeHst BHGHpaercs B npeaenax 150—
250 MM B 3aBHCHMOCTH OT KO3()pHLUeHTa TEILIONPOBOAHOC-
TH Hcmoab3yeMoro MatepHada. OcreknenHas NOBEPXHOCTDH
B HOUHOE BpPEeMsl MOXKET UMETb TEIJIOH30/ALHI0 TOJIHHOHA
20—>50 MM, Tlpu arom koadhuilHeHT TeNaONOTEPh Yepes oC-
TeKJeHue MoXKer ymenbmuthes or 6,8 Br/(M*-°C) mpu ol-
HOM cAoe crekjaa ToampHolt 3—4 m g0 0,75 Bt/ (m?-°C) npH
OHOM CJI0€ CTEKJIa M [EHONOJMHUCTHDPOJILHONA TENIOH30JSIIHI
TOAWUHOH 50 MM. Jlas TenTou30AALHY MOXKHO UCTIOAB30OBATh
JieTKHe HeHomsiacrosbie Mathl TomuHol 50 MM H3 3KCTPY-
LHPOBAHHOIO MOJHCTHPONA, 3aKPEHJsieMble MarHHTaMu Ha
CTEKJIe.

MoXHO TakXe HCIOJb30BATH PYJOHHHH 3/71aCTHUHBIN
TENJON30/INHOHNBE Matepran Toamunol 30 MM, HUtobu He
06pa30BHIBAACA KOHJASHCAT HA XOJMOIHOH IOBEPXHOCTH €TEK-
Aa (3a remgon3ossuueil), nepex TemsOH3OAnMEH HaAO yc-
TAHOBHTbL 3aIMHUTY (M3 NOJHMEPHOH IJEHKH) OT BOAAHBIX
napos. B tenaHuax 6oJblIUX Pa3sMepoOB B HOUHOe BpeMs HC-
MOJb3YIOTEA WTOPH W3 NOJANMEDHOH NJICHKH € HAlbiJIEHHbIM
oTpa)kaTeNbHLIM (a/JIOMUHHEBHIM) TNokpuiTHeM. Dnarozxaps
aromy Tenponotepu cuuxaiorca Ha 40—60 Y. Ilpu nenoun-
30BaHHH HAPYKHOH TEINIOH3ONALHUM Ha OCTEKNEHHMH KOBAEH-
cauus BOAAHBLIX TIapOB Ha CTEKJE HE NPOMCXCAMT, HO MEXKAY
TENJION30AANHEH (JKeCTKHe TMEeHOMIacTOBLHE [aHeAH HJH
rufkne MaThl) H OCTEKNEHHEM He JOJIKHO ObITb [BHIKEHHS
BO3/yXa, 4 caMa TeNJOU3OJsLHA AOMXKHA OHITh 3auiuLIeHa
or BosmeficrBHg ocanxoB. JKecTkHe TemJOU3OJALHOHHBIC
MaHe/H JHEM OTKHIHBAKWOTCI H OTPAXKAIOT AOMOJHUTEJIHHOE
KOJIHYECTBO COJIHEUHO# 3HEePrHM Ha CBETOIPO3pAuyHEE [10-
BEPXHOCTH TETJIULEI

QyupaMeHT QOJXEH R0CTaBaTh N0 YPOBHA NOCTOAHHOM
TEeMIepatTypH IPyHTa, a ero TeHAOU30IAUHUS JONKHA NOKPHI-
BaTh BCIO Ty IIOBEPXHOCTh PyHAAMEHTa, KOTOPAS MOXKer Ha-
Xoautbesl B ofsacty orpuparesbHpix remmnepaTyp. O6nuno
ray6una dyngamenra cocrabiser 80—120 cm.

B oropoaHuuecTBe u cagoBOACTBe caeayer Goabie uc-
N0Jb30BaTh TPYHT, 3aMIHIIEHHBA 1—2 cjosiMu mOoNHMEpHol
NJIEHKH. DT0 COKpaliiaer CPOKH cO3peBaHusi HA 2—3 Heaemt.
Ilpu sbipamuBaBHM KAYOGHHKH XopouIui apdexT naer uc-
T0/Ib30BaHHEe YePHOH MoJIMMEpPHOll nJieHKY, YKJaauBaeMmoii
Ha 3eMJ10 nojd KyctHkn xkay6Hukd, IIpu arom noaaBasercs
POCT COPHSIKOB, YCKOPSIETCS POCT KJYOHHKM H NpenoTspa-

¥ — nonnmepuas nnemga:
Ka;, 2—TpyGa; & — CTPOMTeAbHAs ROHCTPYERHA: £
; ; ; 4 — ruapo-
kaonnpona\nuizm IGTOK; § — TEMHOHSONAUMA; 6 — KeA06 AN Ang?rvnﬁama; 7 —-Hﬁgp-
Ckag posa; 8 — BofuHOA map; 9 — xoHAEHCAT

aeTca 3arpsisHedue Aron semaell, HMcnosbioBanye orpa-
JKareJbBHX NOACTHJAIOMIUX UBETHHX (KPacHHH uper pid
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ToMatoB, el g4 kaprodens) nosepxHocre#t cnocoler-
Byer GoJlee GLICTPOMY CO3peBaHMIO IJAOHOB H KaAyOued. Tax

Xe GMaroTBOPHO BJMAET OTPaxKeHHbIH COJIHeuHbIH CBeT Ha 4

cafoBbie KYJAbTYDHL.

Jsst mogorpesa BOABI IJIsl DjlaBaresbHOre OaccefiHa M

IPYTUX Ce30HHBIX norpeluresell peKOMEHIAYercs HCIOJb30-
BaTh HEOCTEKJEHHHE MJacTMaccoBbple (MOIHNPONUJIEHOBLIE)
KOJIJIEKTOPB! B Merannudeckofl pame (U3 aJlOMHHHS HJIH

OLMHKOBAHHOIO XKeJjieza) Ha JEerkofl Mera/JIHYecKod Omop-

HO¥ KOHCTPYKUMH.

[lupokoe npumeHeHHe HOMKHBLI HOJNYUHTb COJIHEUHHIE
CYyWIHJIKM, KOTOpBIE HEeTPYAHO H3roroBHTh camuM. B § 13
ONHUCAHL! KOHCTPYKIHU JAOCTATOYHO IPOCTHIX NIACHOYHBLIX Cy-
wuaoK (cM. puc. 54 u 58). PaccMoTpuM elile HEKOTOpbie KOH-
CTPYKLHUY NMEPEHOCHBIX CYLIHIOK, KOTOPbie MOTyT Obith HC-

TI0JIb30BaHbl U Pa3UYHBIX CeaLxo3npoaykros. Cymuaxa. |
AoKazaHHast Ha puc. 95, npencrasasier codoli  gepeBAHHBIN -

AumpK (U3 QaHepH HJAM TOHKHX HOCOK) ¢ ABYMS GOKOBBIMM
CTeHKaMH M [HHINEM H3 MeraJInuecKodl cerxku. Bepxuss
KPbIIKA MOXKET CHUMAThCi M HMeer NPO3PauyHOe MOKPLITHE.
Cymunka cHaGKeHa 4eThbIPbMsl ONOPHBIMH CTOfKamu, BHyt-
PeHHs1sT NIOBEPXHOCTh AUiMKa OkpaiueHa B uepubiil Kger. Lle-
Jecoo6pasHo Takxe HCMOMb30BaTh NOMHOCTHIO NepeBsSHHLIH
AIMK C OTBEPCTHAMH [JIs BO3AYXa, a Takxe mnepdopupo-
BaHHOE JHuue ¢ octekaeHiieM (puc. 96). Jas cywku cena
MOXKHO HCIIO/Ib30BaTh CYLUMJKY, MOKAa3aHHYIO Ha puc. 54
ITpu sroM BO3myxXOHarpeBarefb CJAEAYeT pacnojararb c
I0XKHOH CTOPOHBI capasi, a caMy KaMepy AJisl CYIUKHM CeHa
Jiyyule nOMematTs BHYTPH capas uiu amGapa.

Mo3X#Ho H3TOTOBHTH TaK¥XKe NPOCTOH COJHEYHBIH AHCTHI-

nasiTop ansl o6eccoMMBaHUs MHHepaJU30BAHHOH HJIH OIpec-

HeHUsl MOpPcKOfl Boabl, NoKasaHHb Ha puc. 97. B kauecrse
Marepuaja A5 3TOTO ONPECHUTENST MOKHO HCHOJb30BATh

. neHonsiact (MOJIMCTHPON W T.1L). YKazaHHLe pasMepH of-

HOro MOAYJIA — 4YUCTO OPHEHTHUPOBOUHDIE, YUCJAO NAPAAIAL/TH-

-HO CoeIHHeHHBIX ammapatToR Moxer OblTh JI0GnIM. B kaue-

CTBe NPO3PayHOH H3OMALMHM CJIeayeT HCNOJb30Barh [10JH-
Mepuyo niaeHky. IIpocrofi nieHouHbH onpecHuTes b MOPCKOf
(MuHepannaoBanuofl) Boabl nmokazaH Ha puc. 98. Ilpospau-
Hasl njeHKa, HaTsrHBaeMasl TOPH30OHTABHOH TpyOo#d H 3a-
KpenjenHas Ha cTeHKaX, HPOMYCKaeT COJIHEYHOE U3JIyUeHHe,
KOTOpOe noryouaercsl 3adepHedHpiM IHOM, OT KOTOPOTO Ha-
FpeBaeTcss TOHKHE c10# Mopcko# Bousl. Boma ucnapseres,
H Napbl KOHAEHCHPYIOTCA Ha mJeHKe B BUAE Kanejb, CTEKd-
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HOCTbD,

IOWHX IO MOBEPXHOCTH NJEHKH B HpHEMHBIA Kejol, oTKyla
mo TpyGKe RUCTHJISAT OTBOLHTCSA B COOPHYIO eMKOCTb. CHH3Y
RHCTHILIATOD HMeer cjofi Tenousonsuud. Mcxonnas soja

NePpHOAHYECCKH NOANUTBIBACTCA.

22, MOHTAX U SKCMNYATAUMA COJIHEYHBIX YCTAHOBOK

ITpu MoHTaXe ¥ ycTaHOBKE IeJHOCHCTEM TemJocHabxkKe-
HHSl peKOMeHIyeTcd Cjaelylouas IOoCAeA0BATe/NbHOCTL Bbl-
nojsHeHus pador.

5 1. Maroros/eHue, MOHTAX U yCTaHOBKA X HAKOCTHOM
reji0CcHCTEM b TeHJIOCHaG}KeHI/IH.

YcraHoBKa BOASHOTO aKKyMYJATOPa TEIIOTLI BKJAKOYAST
cAeyIOmKe 3Tallpl: ‘

CTPOUTENLCTBO OCHOBaHHS, (YHAAMEHTA MM ONOPHOHA
KOHCTPYKIHH ~— NPH BHINOJAHeHHH OeTOHHBIX paéoT Ha 3aJIUB-

Ke ¢ynaaMenTa 3xaHusd;

yCTaHoBKY 6aKa-akKyMyJasropa;

_MOHTaX 00BS30UHBIX préonposonos

3anoJiHeHHe CHCTEMBI BOlIOH u HpOBGllEHHe HCnBITAHU A
Ha NJOTHOCTD;

MOHTAX TeNJOBOH H30JASUUU.

Ycranoska KoJIIeKTOpa COJHeUHO#H SHepI‘HH BKJ/IIOYACT
B cebs:

H3rOTOBJIEHHE ¥ YCTAHOBKY. OHODHOA KOHCTpYKHHMH — npH
H3TOTOBJIEHHH KapKaca, pamMbl, CTPONHUJI ¥ APYTHX - CTPOHU--
TEJLHLIX 3J€MEHTOB KPBILIH L0M4;

MOHTa¥ ONOPHON KOHCTPYKIHH H YCTAHOBKY COJHEUHOTO
KOJLJIeKTOpa Ha Kphille;

MOHTAX COENMHUTEILHBIX TPYOONPOBOAOS;

UCIIBITaHue KOHTYpa COJIHeyHOro KOJIJIeKTOpa Ha 1JI0T-

npoBegeHue  TenJOH3O/IALHOHHEIX paboT Ha TPyGoupo-
BOJAAX.
YcraHoBKAa TenJooOMEHHHMKOB M AONOQJHHTENbHOrO HC-
TOYHHKA 3HEPTHH BKIOUAET CAeAYIOLINe 3Tallbl: '
MOHTaXK TPYGONPOBOAOB, HACOCOB ¥ apMATYPH;
HCnbITaHue TPYGONPOBOAOB HA MJIOTHOCTD;
npoBefieHHe TeNJOU30MSALNUOHHBIX paboT Ha pr6onpo-
BOJAX;
yCT2HOBKY JAOMOJHUTENbHOTO HCTOUHHKA 3HEPruH.
Monra) yCTaHOBKY ropsuerc BoAOCHaGIKeHUd meoqaer
eaeyon e STanbi:
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'

. MoHTaX TennooGMeHHNKa B TPYGONpoBOAOB nJs npens
BapHTE/JIBHOrO NOROIPEBA BOAM, ‘

AchpiTalie HA MAOTHOCTD;

npoBeAeHHe TeNTOU20/s1IHOHBEIX pabor;

MoHTaXK GaKoB-aKKyMYJATODOB.

¥YcrasoBKa npubOpoB H JaTUHKOB CHCTEMbl YBpaBJCHUA
COCTOUT H3:

yCTAHOBKY HAaTYUKOB M NpuOOpOB yNPaBJCHHA H pery-
JUPOBaHUS IO MECTY; -

MoHTa¥Xa 1uTa ynpasienus ¢ npuGopaMu.

I1. M3roroBjenue, MOHTaX ¥ YCTaHOBKAa BO3AYHIHH X
reJIHOCUCTEM TeNJocHaOKEHUS.

YcraHoBKa rafedHoro AKKyMynaTopa TERJOTH BKJIOYA-

eT 3Tanhnl:
M3TOTOBJIeHHE OCHOBAHHA H ONOPHOH KOHCTPYKUMH;
H3roToBAEHHE OGyHKepa (KoHTefiHepa) — 10 yCTaHOBKH

KpBlIIM Haj NOMepieHUEeM HJH [ePEKPHTHS HAA NOABAIOM,
B KOTOPOM YCTaHaBJ/IHBAeTCH AKKyMYJISITOP;

" 3amofHeHHe OyHKepa TBEPIbIMM YACTHUIAMH rajbKH, I'ha-
HHTA H T.1.;

MOHTaX BO3JyXOBOJOB;

upoBefeHue H30MgIHOHHBIX paboT. _

MoHTaX H YCTaHOBKA COIHEUHOTO KOJMJIEKTOPA, CHCTEME
[oQorpesa BOAB, BCIOMOrarelpHoro o60pynoBaHus H IIPH-
60poB BHIIOJNHSIOTCS B TOH JKe NOCACAOBATENbHOCTH, 9T0 H
IJis1 KHAKOCTHBEX TeJlHOCHCTEM.

[Tpu moHTa)e Tpy6ONPOBOAOB HEOOXOAUMO BhHIIOMHATH
c/JAeAyIOUHe MpaBuIa:

JJIS YMEHBIEeHYs TeNJOBBX IOTePh Y TUAPABJAHYECKOrO
CONPOTUBJIEHHs AJNMHA OCHOBHBIX TPyOOIPOBOIOB U OTBETB-
Jenuil N0MKHa GniTh MUHEMAJIbHO BO3MOXKHOM, a OTBETBJIE-
HUs JOJMAHB UMeTb OJHHAKOBHI muamerp, ytolnl obecrne-

YUBaJOCh paBHOMEpHOE pacupeae/icHue TENJIOHOCHTEIST MEXK- -

Jy OTIeJbHBIMH MOLYJ/IAMH KOJJEKTOPa;

cJICAVET UCHONL30BATh MHHMMAaJbHOE KOJHYECTBO COC--

JHHUTEALHEX feraJiell, apMaTypH U T.II.; KOJEHa ¥ OBOPO-
Thl TPYGOIPOBOAOB HeOOXOAMMO H3TOTOBJATH € IOMOUILIO
THOOUHOrO CTaHKa,

IJIS1 pefoTBpAaleHnss KOHTaKTHOl KOPPO3WH IPH yCTa-
HOBKe apMaTypbl U3 MeRHbIX CIJIaBOB Ha CTajbHLIX TPyGo-
npoBogax HeoOXomquMO HCHOJIB3OBATHL COCNHHHTENbHbLIE 3Je-
MEHTHI U3 AN3TEKTPHUECKHX MaTepHanoB;

Ha AJIMHHBIX OPSIMBIX yuacTKax TPyOONPOBOAOB NO/RKHH
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"6BITH IPEAYCMOTPEHb KOMIICHCATOPHW TEMHACPATYPHLIX - YA-
JINHEHUU U COOTBETCTBYIOLIHE ONOPHI;

B CAMBIX BEDXHHX TOUKAX CHCTEMb JOMKHBI ObITb ycra-
HOBJICHB BO3AYWHHKY H [0/KEH ObITh NPENyCMOTDEH CJHB
HHIKOCTH U3 HHXKHHUX TOUEK CHCTEMH,

Ilpu ucnompsoannu B KOHTYpe KOJIEKTOpa aHTH(pH3A
ROJIKeH OBITh NPenyCMOTPEH PaClUUPHTEAbHBIH §aK, EMKOCTD
KoToporo cocrasjaser npubausurenpuo 1—2.% emxocru
KOHTYpa, BKJIIOYas cam KOJJIEKTop. '

23. HEKOTOPIE BOIMPOCH] SKCMAYATALUMM U UCTIONAB3OBAHUS
- COAHEYHBIX YCTAHOBOK

1. B KaKkux palioHax MOMHO MCMOMAL30BATE
CONMHEYHbIE YCTAHOBKMU?

[Ipaxrueckn B moGom pafione. CezoHHble YCTAHOBKH
TOpAYEro BOXOCHAGXKEHUS MOMKHO HCIOIb30BATh B PasJIHi-
HbIX MeCTaX, HO YeM Goubille IUPOTAa MECTHOCTH, TeM KOpO-
ue IEepUOA UCHO/b30BANHS YCTAROBKU B IO, 2 CJACI0BATE/b-
HO, XyXKe NOKa3are/s sKOHoMHUYecko# sbdexruBHocTu, Co-
HEUHble YCTaHOBKU OTONJIEHHS Jydllle BCEro MOAXOAAT AN
PaioHOB ¢ NPOAOIKUTENLHLIM OTONHUTEIbHBIM TIEPHOLOM, HO
¢ HOCTATOYHC BLICOKON UHTEHCHBHOCTBIO COJTHEUHOH pazina-
LUy H yMepDeHHOH TeMmepaTypoll HapyXHOrO BO3AyXa B
OTOIMTENbHLIA [epHoA.

2. Kakos cpoxk cny»6bi conHeUHbIX ycTaHoBoOK?

10 3aBUCHT OT MHOruX (GaKTOPOB, B TOM UHCIE OT Ka-
HeCTBa M3rOTOBJECHHS H MOHTAXa YCTaHOBKH, BK/IOYAs npa-
BHJIbHBI BHIGOD Marepual/ioB A/ M3TOTOBJICHHS COJHEUHDIX
KOJIIEKTOPOB, AKKYMYJSTOPOB  TEIJIOTH, TPYGONPOBOAOB
KauecTBa YNJNOTHeHUH u 7.n. Bakuoe snauende umeer Bhi-
6Op TeNNOBOCUTE/I U MpUMeHeHHe COOTBETCTBYIOMIUX aHTH-
KOPPO3UOHHBIX 106aBOK, co6/I0eHUEe TPelfyeMbix CKopocTeli
noroka B TpyGax, npepoTspanieHHe monanaHus KUCJA0pPOaa
BO31yXa, Bbi3bIBAOmEro Kopposnio. Cpok CcayxOu  rakxke
3aBHCHT OT NPeNOTBpamIEHHs 3aMep3aHusi TENIOHOCUTeNs B
TPYGOITPOBOAAX U APYTUX 9/IEMEHTaX OGODPYNOBAHHS, 110'i-
BEPIKEHHBIX BO3ACHCTBUIO HaPYXKHOro BO3AYXa, Hexkoropue
Marepuajbl, B YaCTHOCTH HOJUMEPHbIE MICHKH, GHICTPo cTa-
PeIOT IO REHCTBUEM Y/IbTPA(PHONETOBOr0 H3ayderus. Oc-
HOBHOH 3/1eMEHT TIe/IHOYCTAHOBKH — COAHEYHBIN KOJ/eK-
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Top — 06BIYHO paccuutad Ha 15—20 Jer paboTel ApH ycJio-
BHH NIPaBUJLHOTO MOHTaXa M KCHIyaTauHi. Baxu-akKyMy-
JSTOPH 3aKPHLITOTO THNA HOJXKHDI HMETh KaTORHYIO 3alATY
OT KOPPO3HH H MOTYT 3KCIHJIyaTHPOBATHCA B TedeHHe 20 ner.
AKKyMyaATOpHl TemoTH, paboraiouyie B yCa0BAAX aTMOC-
¢epHoro AaBieHusA M H3TOTOBJIEHHbIC U3 NTACTHKOB, apMHUPO-
BAHHDLIX CTEKJIOBOJOKHOM, MOTYT CJYXKHTb IIUTE/IbHOE BPL-
M7 npd colJIOLEeHHY NPAaBHJ IKCIAYaTanHH. Jdo cux #nop
SKCIIyaTHPYIOTCA COJNHEYHble J0Ma, MOCTPOCHHLIC 30 u 60-
Jiee JieT Hasak.

“Cpok cayXkG6bl BogoHArpeBaTesel ¢ eCTECTBEHHOH HHPKY-
AdpHelt TENMJIOHOCHTEAS M KOMIAKTHLIX BOJoHArpeBareseH
cocrapiafer 10—15 jer. IIpu BHICOKOM COJIECOAEPKAaHHY BOLBI
¥ BOOGIIE ee HH3KOM KA4ecTBe CPOK CJayKObl KOJJEKTOpa MO-
JKeT ObiTh BECbMa HEIPOAOJKHTENLHLIM H3-32 BOSMOXKHBIX
HoBpeXeHul, 0cCo6eHHO B MeCTax coeqMHeHHH u YIIOTHE-
gnit. Ilpospaunsie nnacTMacChl ¥ nOJHMEpHbie IIEHKH CTa-
peioT 1o ucreyenun 7—10 Jer.

3. Kakue npenmyllecTsa faeT COBMeliieHne
CONHeYHbIX KONNEKTOPOB € Kpbiluei gomal

~ VYMenbmaercs ofLias CTOMMOCTb [A0Ma B HHIKEHEpPHOro
o6opyaosaund. IIpy KaueCcTBEHHOM MOHTaXe YCTAHOBKH
SKCITyaTalOHHbIE KayeCTBa KPBILUM HEe yXYAIIAOTCH,

4. Kakue BOMONHWTENbHBIE CTPOMTENbHLIE KanuTanbHbie
3aTpaThl BO3HMKAIOT MPU MOHTaXe TeNuOoyCTaHOBKM
' Ha cylecTeylowem gomel

CoBpeMeHHAs TEXHOJIOTHA [O3BOJISET YCTaHABIMBATH
COMHEUHbIe KOJJEKTOPbl Ha CYHeCTByIOIEeM aoMe §e3 npo-
6seM. 3aTpaTsl npH ITOM MOryT ObiTh Pa3JUYHLIMHM B 3aBH-
CHMOCTH OT apXHTeKTYDH A0Ma ¥ APYTHX OcobeHHOCTeH.

5. ¥Yxyawaetca nu sHewWHWMH Bua gomal

B GoJBLIMHCTBE CJyYaeB cOJMHEUHble KOJJIKTOPE! IpHas
10T OPHTHHAJBLHBI U IPUBJIEKAaTEIbHbI BHA 10My. A BOT ap-
XWTeKTYPHLIH 06JUK CTapHHEHLIX IOMOB He CleAyer Hapy-
maTh, ¥ PasMemaTth COJHeulble KOAJEKTOPHl CAENyeT TaK,
uTOGBl OHU HE 6pocajuch B riasa. C
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6. Kakas TpeByertca nnoujagb B gome Ang
PasmellieHns 060PYAOBaAHUA FreNnOyCTaHOBKK?

"B goMe pasmemanor akKKyMyJfATOp TENJIOTH ¥ BCHOMO-
rarenpHoe 06opyroBanue. Jasf conHeuHoro sojgoHarpesare-
ag tpebyerca 1 M? mnomand, aas YCTaHOBKM OTOIJEHHS U
ropsuero BogocuaGxenna — 4 M2, [171s coBepuieHHoi rejuo-
YCTaHOBKY TPebyercs akKyMyJ/sTop Temaorh 06beMom 5 M3,
KOTOPLIH Mo¥XKeT OplTh pasMeuieH B gOMe HJH 1107 HUM.

7. MoxeT nu conHeuHas YCTaHOBKa AJaBath MONE3HYIO
_TENNOTYy APu OTPMLATENbHbIX TemnepaTtypax HapyXHOro
BO3Ayxa u npu nnoTHOK obnauHocTu?

Ila, MOXKET, HO KOJHYECTBO [10J1E3HOH IHEPIUH YMEeHbIla-
©TCA U 3aBUCHT OT NPUXOAA COJTHEYHOH SHEPrHH U K03 -
HUeHTa Tem0NnoTeph Koanekropa. [1aockuit KosaekTop cno-
Co0CH yJaBauBATL KaK NPIMOE, TaKk U paccesiHHOe CO/HeY:
‘HOe usnyuenue. Ipa nmacMypHOH noroge npsaMoe H3yueHHe
OTCYTCTBYET, HO KOJANeKTOp OyAer YJaaBjauBaTh paccesHHO
usayyenne. Muoe geno ¢ GOKYCHPYIOMUME KOJJIEKTODaMH,
KOTOPLIE YJaBAHBAIOT TOJALKO NPSIMOe COJHEYHOe H3JiyyeHHa
W P OTCYTCTBUM NPAMBIX COJNHEUHHIX Jyueil He XaloT mo-
JIE3HOH TENOTHL. ' , S

'

8. Yro paer npumeHeHMe CONMEUHBIX YCTaHOBOK
B YMEepPEeHHbIX lUupoTax?

Cosgeunas YCTAaHOBKAa MOXKeT 3KOHOMHUTH ot 25 n0 75 %
pacxonoB Ha TOIJMBO. 4 ~

9. Kakoebl OCHOBHble NPEANOCHLINKK AN COOPYMeHUs
: CONHEYHOro aoma?l

f

Ilpuvenenue yayduileHHOH TENOH3OAAUMH A0Ma, Cyue-
CTBEHHO CHUIKAIOWEH nOTPEGHOCTH B TRIJOTE MJS OTOIJIe-
HAA, a TakKe OPABHJLHLIA BLIGOD MECTONOJIOMKEHHS M OpH-
eHrapuu aoMma. om pacrmonaraior B TakOM Mecte, I'me C
yueroM JaHAMa@ra cOJHie CBETUT B TeueHUe GOMbiIel yac-
TH AHf, OTCYTCTBYIOT 3aTEHEHNEe H CUJbLHLIE BETDPH, OT KOTO-
PBIX AOM MOXKeT ObITb 3aLIHLieH C CEBEPHOH CTOPOHLL, X0J-
MOM, IEPEBbLSIMHA HJU KycrapHHUkamu. JIOM cBoelt nummofi
CTOPOHOH AOJIKEH GLITL O6paimed Ha 10T, a 60/bmas yacrs
OKOH JOsikHa GHITb pas3MelleHa B 10KHOH crene. IOxkusit
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cKaT KpLUIH AOJIKEH HMETb yroJi HaKjJOHAZ K FOPH3OHTY B
npenenax 256—60°, uTo6b MOXHO OLiAO COBMECTMTb KOJIEK~

TOp ¢ Kpbintedl.
10. Paboraer nu renuoycTaHosKa 3umoi?

Ha. Ho suMoii HocrynJelne cojtiedHOH 3HEPrHy HEBeJH-
KO, IPOAOJKUTENbHOCTD HHCOMSLUK KOPOTKas, a yroa ma-
fdeuus colHeuHbrx Jgyuedt mad. Ilpu srom KILI reamoycra-
HOBKH HH3KHH, a TeiJioBas HAarpysxka OTOIJIEHHs BeJHKa.
[TosroMy co/iHeuHasi yCTaHOBKA MOxker obecneyuTs JHLIb
HeGOJIBIIYIO JOJIO BCell TemmoBol Harpysku. Tpelyercs no-
MOJHUTEIbHE HCTOUHHK TEMJIOTHl — KOTEJ Ha OO0bIMHOM
ronause. Haunboaee adbdeKkrusBHbn 3UMOH KOJJIEKTOPH, pac-
NoJIoXKeHHble Ha BepTHXAJBHLIX TOBEPXHOCTHAX HJH MMe-
mine Goabliof yrosr wakjaoHa. Hag samursl or 3aMep3anus
HCHOAL3yeTest aHTHPPU3.

11. Kakosa npoAomMKMTENLHOCTL  XPaHEeHUA
TennoTsl B akkymynsarope?

Or HECKOALKHX 4acOB A0 HECKoJbKHX AHeidl. iz ycra-
HOBOK TopfAuero BoAocnalxkeHus oObYHO JOCTATOYHO 3ana-
ca temjoTel Ha 8—12 4, a AAs yCTAHOBKH COJIHEHHOro OTO-
naenus — or 2—3 no 4—>5 puefi. B mpuHpmune BO3MOXKHO
3amacarbh COJIHEUHYIO TeIUIOTY JIeTOM, a HCI0Jib30BaTth ee
3UMOl, HO [JIs 9Toro TpebyloTcs akKKyMyJsaTOpsl  TeNJOTH
60710 BMECTHMOCTH ¢ OYeHb XOpOHIeH TeNJoH30JALNeH,
IKOHOMUYECKH 3TO HepesecoobpasHo A HHAUBHAYAJAbHBIX
norpebuTenei.

12. KakoBa cpefiHAA TEnnonpomM3soAnTenbHOCT: .
renuoycTaHoBKu?

Oua 3aBUCUT OT KJANMATHUECKHX XapaKTePHCTUK pafioHa
H XapaKTepPHUCTHK HpUMeHSIeMOro relMoTeXHHyeckoro o6o-
PyAOBaHHs — KOJJIEKTOPOB, aKKyMyJsTopos 1 Ap. B cpex-
Hell 110JI0Ce NPU HCIOJb30BABHH NJOCKOTO KOJJIEKTOPA MOXK-
lll(ocnonyqn’rb no 350 xBt-u remnorn B roa ¢ 1 M? naowaiu
3.
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13. CKONbLKO MOKHO CIKOHOMMTL 38 CHeT
" CONHEHHOW yCTaHoaku?

- 370 3aBHCHT OT MHOTHX (AKTOPOB: KAUMATHYCCKHX AaH-
HBIX MECTHOCTH, Pa3MepoB U TEMJIOU3OALHH J0Ma, CPeaHero
YpOBHA TeHJIOHOTp86JIeHI/IH, THOA U pa3sMepoB IeJHOYCTaHoB-
Ki. BrosHe BO3MOXKHO moJyuHTh 3KoHOMHIO ot 25 g0 75 %
pacxonos Ha TOIIHNBO.

14. Kakue OcHOBHbIE NPaBuRa TEXHHKK
6e30MacHOCTY NPUMEHMMBI K FeAnOyCcTaHOBKaM?

ITpu meperpese akKyMyJsTopa TeIJIOTH BOSMOKHO 06-
pasoBaHue mapa, AJsl HPegOTBpalleHHusl HOBHIIICHUS fgaBje-
HHS HpeaycMaTpuBaercsl HpepoXpaHHTeNbHBI KaAanad. s
aBTOMATHIECKOrO yAaJeHHsl BO3yXa M3 KOHTYPa COJNHEeUHo-
FO KOJVIEKTOPA B BepXHeil TOUKe [OJKeH ObiTh PAaCIO/IOXKeH
BO31YIIHAK, Bce MaTepuasnl AOJIKHBI BBIAEPKHBATH Mak-
CHMaJIbHbIE TEMIEPaTypbl, KOTOPHIE MOTYT UMETh MECTO HpH
X0JI0CTOM X0J€ (63 TEIIOHOCHTEIS) KoAjdekTopa. 1o OTHO-
HOCHTCSL K MaTepuasaM TemnoBoH H30JALUU U AETAJIM KOp-
myca, cOmpHKacalomuMmcs ¢ Jydenorjomamoue nosepxHo-
CThIO, TEMIepaTypa KoTopoil MoxeT jocruratb 170—250°C
B 3aBHCHMOCTH OT THNA KOJJEKTOpa.

15. Kak yaanute cHer ¢ nosepxHoCTH
CONHe4YHOro Konnekropal

Mt 9TOr0 MOXKHO HCHO/IL30BATL YCTPOHCTBO 7M1 OTTaR-
BaHHUs, KOTOPOE MPOKAYUBAET TEIAYIO BOAY U3 aKKYMYJMATO-
pa B KOJLIGKTOP, [IPH 3TOM OCTEKJEHUe NPOTrPeBaeTcs U cHer
COCKa/Ib3bIBACT C KOJMJIEKTOPA. B HHBIX cayuasx npuxonutca
yaAaarh CHer BPYYHYIO ¢ COGJIOfeHHEM Mep MPEI0CTOPOK-
HOCTH, 4T00Ll He IOBPENHThL OCTEK/IeHuUe,

16. MoXtHO Nu ysenuuuTh NPUXOA CONHEUHOM
3HEepPruM Ha NOBEpPXHOCTb CONHEYHOro Konnektopal

Ha, njs 3TOr0 MOXXHO HCHOJB30BATL IJIOCKHE OTDaxKa-
TeNu (OKkpalleHHbie B Gepifi nBer aucTul daHeps), pacmno-
JOXKeHHple O YIJIOM K KOJJIEKTOPY TakK, YTOO0B! OTpaKeHHoe
COJIHeuHOe H3/yYeHHe [ONManano Ha koiektop. Ha miockoi
Kpblllle OHM MOTYT COENHHSTb BEPXHUH kpall Koimexropos
NpeabAyLIero psiga ¢ HAXHUM KPaeM KOJ/IEKTOPOR faHHOID
pana. :

199



17. Kak BnusieT BbKCOTa MECTHOCTM HA[ YPOBHEM
MOpA Ha NPUXOJ CONHEe4YHOM dHeprumul

IMocTynseHue cONHEUHOH HEPTHH yBeJHYHBaeTCs C yBe-
JduyeHHEeM BBICOTH MectHocTH. bosee -roro, Gaaromaps Go-
Jiee yHCTOR arMocdepe B ropax HHTEHCHBHOCTb COJHEYHOTO
H3J1yueHHs] TaM 3HAYUTeJNbHO BhHile, YeM B DaBHUHHBIX, 0CO-
Genno MHAYCTpHAALHBEIX pafioHax. 3arpsAsHeHHe atMocheps
B GOJbLINMX FOPOAAX U NPOMBINJIEHHBEIX 30HAX CYLIECTBEHHO
CHHXKAeT YPOBEHb COJHeuHON pamuanyi, mocrynamouiefl na
HNOBEPXHOCTb COJMHETHOr0 KOJJICKTOPa. i

18. 3a CKOALKO NET OKYRAeTCA CONHE4Has yCTaHOBKal

CToMMOCTb TeJHOYCTAHOBOK 3aBHCHT OT 00JaCTH IpUMe-
HeHyst, THIIA U XaDAaKTePUCTHK YCTaHOBOK, MECTHHIX KJHMa-
THyecKHX oOcobeHHocTeH. YCTaHOBKA OKylaercs 3a cuer

obecrneyusaeMofl €0 3KOHOMUH TOIJHUBA. CosHeunble BOLO~

HarpeBaTeJH B 3aBHCHMOCTH OT KOHCTPYKLUHU H KJIBMaTuH4e-
cKkux 0co6eHHOCTeH MecTHOCTH OkynaiooTcs B teueHne 3—10
Jer. CpoK OKYIaeMOCTH 3aBHCHT TaK¥Ke OT LieHH Ha TOIJH-
BO — C €€ POCTOM OH cokpauaercs. Ilo Hcreuenun 3TOro

CPOKa YCTAHOBKA Aa€T 4HCTYI NpUbhb. [ennoycraHOBKH-

OTONJIeHUst UMEIOT 60ABIIOH CPOK OKyNaeMoCTH H3-3a HU3-
KOro xosbgunuenra HCnoAb3OBaHus NPH BbLICOKOH CTOUMOC~

Th. Kax npasu/o, oHH pacCUUTHIBAIOTCS HA NOKPHITHE TEHJ0

BOM Harpya3ku B nepexogHuili mepuox. CaeAyer UMeTh B BH-
LY, 4TO OS5l COKPAaleHHs CPOKa OKYNAaeMOCTH YCTaHOBKa
JOJIPKHA HCIO0Jb30BaThesl 6O/BIIYIO yacTh roja.

19. Kak M3rotoBmutb M CMOHTHPOBATL NPOCTOR
CONHeYHbI BOJgOHarpesaTenb? C .

Kopnyc KOJJIEKTOPa MOXKHO H3rOTOBHTbL H3 JOCOK: - HJH -

tdaneprl, a cHapyKH ero MOXHO OGLIHTb OLHHKOBAHHBIM XKe-
JezoM. Ha pHO knapyt ciofi Tensou3ossliy — MHHepaJb-
HOil BaThl — ToamuHOH 50—75 MM, a cBepXy rumcoBoJOK-
HUCTYIO HJIHUTY ¢ HakJeeHHOH anomuuueBoll doserofi. 3areM
yKaaauBaioT abcopGep, HpeABapHTENbHO H3rOTOBJEHHBIA #
HCNBITAaHHBIA Ha naorHocTh., OH MoXKeT OBITH COCTaBAeH U3
OTJe/IbHLIX [OJN0COK, NpeacTaBasiomux coboft Tpybry AJIA
TEIJIOHOCUTE/ISI, NPHNASIHHYI0 K MeTanJHueckoMy pebpy.
S1i TpyOKU NpUCOeAUHEHB BBePXY U BHH3Y K THAPABIUUE:
CKUM KOJMIEKTOpaM, AxaMerp KOTOphix Oodpine KHaMerpa
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-Tpy6ok (10—15 mm) B 2—3 paza. Ilocae aToro ycranasau-

BaeTrcs CTeKN0 (TONIMHON 4 MM) ¢ yHJOTHEHHEM B ajlIOMH-
HueBoM npodune. Ilepexox MeXny cTek/a0M H KOPIycoM 3a-
KPHIBAETCSl BOLOHENPOHULAEMOH yHJOTHHTEbHOR  JeHTOH

. HJY 2aMa3Koil.

HMarotoBsieHHblfl KOEKTOP YCTAHABJAMBAIOT HA METaJJH-
YECKYIO0 UJH AEPeBSIHHYIO OIOPHYIO KOHCTPYKLHIO H 3akpell-
Js10T ero Ha Heft. CaMy 3Ty ONOPHYIO KOHCTPYKLHIO IpH--
KPenasioT K CTPOUTEJbHBIM AETASIM KPHIUIM HJIH K CclelH-
aJIbHOMY HACTHJAY uau GeTOHHON maure, pacHonaraemMoh Ha
[JI0CKOH Kpbillle 1oMa. MOHTAX Ha HJA0CKOH Kphillle HaMHO-
0 Jierue, yeM BCTpauBaHile KOMJAeKTOPa B HAKJIOHHYIO KPHILY.

Mecro aas pa3MemeHus COJIHEYHOrO BOAOHArpeBates
BLIOHpaOT TakuM 06pa3oM, uTobH obecneynBasach ero sd-
(bexTuBHas u HajexHas paborTa y He BO3HUKAJA OHACHOCTD
IJIsL Iofefi ¥ caMoro 3gaHusl. Yuacrox KPHIHY, HA KOTODOM
YCTAHABAMBAETCSl COJHEUHLIH BogoHArpeBaTesb, JOJKEH
BLII@PKUBATH MONOJHUTENbHYIO Harpy3Ky OT Beca yCTaHOB-
k4. KonnekTopsl 1 Hx omopHbBle KOHCTPYKIHH AOJXKHBI GbITb
HaJeXHO NPHUKPeNJeHH K Hecyulefi KOHCTPYKUHH, uTtobul -
IPeROTBPATUTL HX HajgeHKE IOA aeficTBUEM BeTpa, CHEXKHBLIX
OypaHoB u Apyrux BHemHuX Bo3meHcrBuii. K crponunam,.
6anKkaM U MepeKPHITHIO MOXKHO NMPHUKPENUTb YCTAHOBKY C
NOMOMBIO aHKePHHIX GONTOB MaM HPOBOJOKM. Has mpepor-
BpamieHus IPOTeueK BOAE Yepe3 oTBepcTHs AJs Tpyborpo-
BOJOB U KDeMeXHBbIX aerasell Cleayer HCHOJb3OBATHL CIe-
HyaJjbHbie NPOKJAAJKH, YIJOTHEHMST HAH CUJAUKOHOBLIE HO-
KPBITHA. :

20. KakoBbl 0cOBEHHOCTH NycKa MUAKOCTHOFO
CONHeYHOro Konnexktopat"

Ilpu mycke XUAKOCTHOTO KOJJNEKTOpa CONHEUHOH 3sHep-
MY JOJXKHBE cOOAIORATbCS OIpenenenHbie npasuna Oeso-
macHofi paboThH, [OpeqOTBpaIaOuide ero NOBpeXeHue.
B conneuynniii nongens teMiepatypa JydeHoraoniamouies no-
BepxHoctd KCD, He 3al0/HEHHOro TENJOHOCHTEJNEM, MO-
ket gocruratbh temneparypsl 200°C u Gosee. Ilpu neocrym-
JIeHUH XOJORHOH KHAKOCTH BO3HUKaeT TeIJOBOH yxap,
NPHBOASILME K Pa3pyileHWIO ocrekaeHusi 4 o6pasoBaHuo
TPeIMH ¥ B3AYTHH B KaHanax ajsl TenJoHocuredsi, s
npefoTBPAlCHUs 3THX HeKesJaTeJabHbIX SIBJEHUE 3amnoJjHe-
HHE KOJIJIEKTOPa TemJoHOoCHTeNeM HeobX0AUMO NPOH3BOJUTD
TOrAa, Korja TeMmoeparypa JYYenoriomalouiefi moBepXxHOC
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TH HeBeJUKa, T.e. YIPOM UM BeuepoM. DTO B IEpBYIO oye- _ Crna o
peav orHocHTes K KC3, B KOTOpBIX NpeaycMoTpeH xpeHax = 10 oo o ;.:;.
TeloHOCHTe . AHAJNOTHYHAS CHTYanHs BO3HUKAeT NPU OT- oo
KJIl0ueHUN Hacoca 1o To#t uau uHol npuynue. Ilpu Hannyuu < o C retn e
CHCTeMB! @aBTOMATHUECKOrO yIPaBJeHUsd B Hell 10JxkeH ObiTh s 222 S X~ PRy
npeAycMOTPeH QAaT4MK MakKcHUMaJabHOH TeMIepaTypsi, He @ mw© - -
HOTYCKAOUIHHA BKJOYeHHe HAacoca I[PH ONACHO BBHICOKOH
remneparype abcopGepa. Ilepen mepBbiM HycKOM CMOHTH- - . &= ST SE o
pPOBaHHON YCTaHOBKH NPOH3BOJASTCH ee BHEIHHHH OCMOTP, ; oo x|, s
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c:; - . : ' ) M podbaxcensie

e 1 1 1 W v vi | von | vm 1x x | x X1
: : Kues, 50,5° c. . ) ) o .
'E 3,1 5,36 9,72 13,9 18,76 | 21,82 | 20,52 1 17,28 | 12,65 | 7,29 2,92 2,16
) Ep . 2,29 3,43 5,53 7,51 9,181 10 9,45 7,69 5,84 3,91 2,08 1,62
Tg —6,1 —5,6 -—0,7 '7,2 14,3 17,6 18,8 17,7 13,7 7,2 1 —3,7
. . . Kunmmmues, 47° c. m, :
E 4,05 6,26 10,8 15,84 20,25 | 23,07 | '23,62 ] 20,1 14,73 9,18 4,03 2,7
/ E, 2,56 3,87 5,8 8,48 9,18 10 9,04 7,83 5,98 4,32 2,36 1,8
Ts —3,6 —2,6 2,5 9,3 15,6 19,2 21,4 20,5 15,7 10 3,9 —1
Maxaukada, 42° c. u.
E 8,91 12,52 18,76 23,9 27,81 | 29,47 | 27,81 24,'16 19,0 14,44 | 10,294 7,69
Ep 2,16 3,13 4,32 5,14 5,26 5,84 5,8 5,4 3,61 3,64 2,64 1,75
Tz 7—-(),4 0,1 3,4 9,2 16,3 21,5 24,7 24,2 19,3 13,6 7 2,3
Mocksa, 55,75° c. . o '
E - 1,89 4,33 9,29 13,41 18,65 | 19,83 | 19,19 15,14 ] 10,06 4 87 2,23 1,35
Ep 1,76 3,18 5,95 7,54 9,33 9,78 10,27 8,11 6,14 3,24 1,564 1,14
- Ty —10,2 —9.6 | —4,7 4 11,6 15,8 18,1 16,2 { 10,6 |- 4,2 ~2,2 -7,6
o . - T6umucn, 41,7° ¢ m. )
E 5,8 8,34 12,42 16,12 19,71 | 22,8 | 22,41 20,52 | 15,29 | 10,93 6,11 4,99
Ep 3,24 4 47 6,21 7,23 7,83 7,64 7,83 6,75 5,42 4,32 3,2 2,7
Tg 0,9 2,6 6,6 11,9 17,3 21,1 | 24,4 24,2 19,6 13,8 7,6 2,8
®pyuse, 43° c. m. o '
E 7,56 10,13 12,28 .| 17,37 21,6 25,16 | 24,3 21,731 17,37 11,61 7,59 5,8
Ep 3,01 5,36 6,34 7,78 6,91 7,78 7,56 6,48 5,56 4,86 3,34 3,1
Ty —5,6 -3,2 3,8 11,4 16,9 21,3 241 22,6 17,3 10,1 2,2 —2,9

Ta6nuna TI2. JlneBuoe nocrymienue coanewdofi ameprun {MJILx/M?) Ha ropH3OHTAJILHYIO MOBEPXHOCTH
U nponyCcKaHuy COMHEYHOH SHEPruu uepes oRHHAPHOE OKOHHNOE CTEKJO B CTeHax pasuuqﬂoﬁ OPHCHTALHH

Opuenra- : ' . Mecsn ¥ pata
LK - -
i 21.01, 21.02 21.03 21.04 21.05 l 91.06 | 21.07 | 2108 | 2100 | 2110 | 2t 21.12

1lIupora 40° c. m.

T'opusou- 8,04 12,44 17,34 21,72 24,58 | 25,56 | 24,42 | 21,47 | 16,75.| 12,26 8,04 6,4
TajbHas | . .
) C " 1,38 91 2,59 3,5 4,88 5,74 5,06 3,72 2,7 |1 2,0 1,431 1,18
CB 1,66 3,45 6,86 11,37 15,12 | 16,66 | 15,12 | 11,3 6,6 | 3,45 1,7 1,27
B 10,26 14,71 18,88 21,72 23,24 | 23,56 | 22,88 | 21,06 | 17,86 14,14 10,1 8,49
10B 20,52 23,81 24,67 22,56 20 18,567 | 19,48 21,7 23,45 | 22,84 | 20,13 | 18,66
o 18,45 18,64 15,75 11,08 8,13 7,15 7,99 | 10,76 { 15,251 17,96 | 18,11 | 17,59
103 6,2 5,68 5 4,52 4,54 4,63 4,63 4,65 5,04 5,61 6,11 6,26
3 1,4 1,93 2,6 3,36 4 4,27 4,11 3,56 2,7 2,02 1,43 ] 1,2
C3 1,38 1,91 2,56 3,34 3,95 4,22 4,09 3,54 2,68 2 1,43 | 1,18 .

. Iinpora 48° c. m . :
Topuson- 4,61 6,97 14,44 19,86 23,721 25,15 | 23,65 ).19,72 ) 13,94 8,88 4,63 3,2

TaJbLHAs
C 0,98 1,54 2,27 3,34 4,88 5,83 5,06 3,56 2,38 1,6 1 0,75
CB 1,04 2,43 5,67 10,46 14,64 1 16,39 | 14,66 | 10,42 5,45 2,45 1,07 | 0,78
B 7,17 12,28 | 17,59 21,72 24,17 | 24,8 | 23,8 | 21,09 | 16,55 | 11,78 7,04 5,29
IOB 16,55 21,97 24 97 24,54 22,86 | 21,68 | 22,31 | 23,61 | 23,61 | 21,08 | 16,18 13,85
IO 15,91 18,45 17,41 13,73 10,96 9,9 10,76 | 13,32 | 16,73 | 17,68 | 15,57 13,98
103 5,88 5,92 5,99 5,36 5,11 5,18 5,2 5,24 5,52 5,81 5,79 5,61
3 0,98 1,54 2,29 3,2 3,95 4,29 4,1 3,43 2,41 1,63 1 0,8
C3 0,98 1,54 2,27 3,18 3,93 4,27 4,06 3,38 2,38 1,61 1 0,75
Y Mpamegaunne OpHertanus okoH: C — cesep; CB — cepepo-BocTox; B —poctok: IOB — wro-socrok; 10 —wor; O3 — toro-sanal;

8 3 — sanaj; C3 — ceBepo-3anaf.
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Ornasnexue

IpenucnoBHE  « =+ 5+« « .+ 3z » 2 € * s

IF'nmasa nepBaf IJHepreTHUecku#l NOTEHUHAA coAMEqHON pa-
Auauul U QU3HUECKHE OCHOBHI €ro UCTMOAL3OBAHMS . . .
1. OGmasn xapakTepuCTHKA COMHCYHOH pajHauuu . .
2, TlpeoBpasoraBue COJHEUHOH 3HEPIHH B TENJOTY, pa601‘y
© M 3JeKTpHHecTBO . . . . e e e .
3. Honyqeme X002 ¢ rromombxo COMBEHOH DHepruH .

TFnasa Bropas CoaneyHnle KOAIEKTOPH H AKKYMYJSTOPH

TemAOTHl . . . c e e e e

4. Tunet KOJIJ’IEKTOPOB comtenHolt aﬂepmu .o .

5. ObheKkTHBHOCTb COJNHEYHHX KOMIEKTOpOB H MeTOan ee
TOBBLIIEHHS . e e e e e e

6. AxryMyAstTOpHL TEHJIOTH ee e e e e

7. ComedBH OPYA .« .+ & & & s e e e . s
TFnasa tTperhbsn CoNMEYUHBE YCTAHOBKM KOMMYHAJABHO-OLITO- .
BOr¢ Ha3HAYEeHUS . . . . . . -

8. Coaneunbie BOJIOHdI‘peBaTe.J'IbeIe ycmnoaxu A

9. CucreMpl COJHEUHOTO TelMOocHaOXeHusa 3AaHHid ., .
10. ApXUTEKTYpPHO-KOHCTPYKTHBHEIE OCOGEHHOCTH CONHEUHBIX
NOMOB .. e e e

11, TeauocucreMn! OXJAXJEHHS H TeNJOXOJOA0CH20XEHUS -

32 47
12. TlnaBatesncHbie  GaccefiHBl € COJHEYHBIM OBOTpeBOM .

Tnara verBepran CouHeunkle YCTAHOBKM Rast TPHMEHE-

HUSL B CeJLCKOM Xxo3aiictee . , . . . ..
13. Conuneunnle TeNndKubl, CYWIMJKH M KyXOHHBE neqﬂ .
14, ConHeuHble ONpecHHTENbHBIE, XOJOJIHAbHEE M BOAONOAD-.

eMHble  YCTauOBKHU .o v e e .

15. duepreruyeckoe HCTOMb30BAKHE GHOMdCCbI i e e

T'mara naTasa Pacder H OPOEKTHPOBAHHE COJNHEUHHIX YCTA-

HOBOK . .o .
16. PdCHOJIdI‘dEMoe KOqueCTBo comeynof :-)Heprmx H Teno-

Basi Harpyska e e e e e
. 17. Pacder maccuBHBIX TeTHOCHCTEM OTOILIEHHS . . .

18. Pacuer u NpoeKTHPOBaHHEe AKTHBHBIX CUCTEM co:mequoro

TENJAOCHAOKEHUT . « « « v &« W e e e e

IFaasa wecran MHsroroslenne, MOHTAK ¥ ' 9KCIAyaTANHS
COJHEUHbIX YCTAHOBOK .o . Coe
19. Buifop mMatepuanos ans COMMETHBIX ycTaHosox ce
20. HaroroBiense ¥ MOHTaX COJHEYHHIX KOJJIEKTOPOB .

. 21. TIpocTiie CONHEYHBIE YCTAMOBKH 145 npnycane6uux

¥ JauHLIX yYACTKOB . . e e

~ 22, MouTax ¥ skcnilyaranus co.m{enmux yCTaHOBOK .
‘ 23. HexoTophie BONMpOCH  SKCILIY2TALUMH M HCNOJH3OBRHHS

g COMMHEYHBX YCTAaHOBOK L T T S T
Mpupoxenwe . . . . . . . . . . . . . .
Crnucox JauTepaTyps . . . . . . . ., . .
208




