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NPEANCNOBUE

B mHacrosiiee BpeMs BOmpocaM HCNOJIB30BaHHSI B0O30G6-
HOBJISIEMBIX HCTOYHHKOB 3HEpPrHH yaeJfercd cepbe3Hoe BHH-
MaHHe, DTH HCTOUHHKH SHEPTHH PACCMAaTPHBAIOTCS KaK CyILLe-
CTBEHHOE JONOJIHEHHE K TPajguilMoHHbIM, Cpean BO30OGHOB-
JleMbIX HCTOYHHKOB 3HEPrHH COJIHeYHas pajfHauHus 1o
MacmrabaM pecypcoB, SKOJOrHUECKOfi YHCTOTe M IOBCEMe-
CTHOH pacmpocTpaHEHHOCTH HaxboJiee NepCHeKTHBHA.

- B nawef crpase norpe6iasiercs oxkoao 20 % Bcero mupo-
BOr0 HPOM3BOACTEA MEPBHYHEIX SHEPrOpPecypCoB, OAHAKO Ce-
6ecroMMOCTh OPraHHYECKOr0 TONJIHBA pacreT OBICTPHIME
TeMIIaMH, O0GOCTPAIOTCA: 9KOJOTHIECKHE NPOOGJIEMBl, CBA3aH~
HbI® C 3arps3HeHHEM OKDy#Kalomell cpefb! TONJHBOHCIIOJ/b-
3YIOHIMMH YCTaHOBKAMH, 0COOEHHO NpH yBeJHYEeHHH Macul-

Ta608B n0'rpe6.neﬂnﬂ HH3KOCOPTHOI'O TBEPIAOro TOHNAHBA.

B cBa3d ¢ yKasaHHBIMH npoGjieMaMu CTAHOBHTCA Bce GoJiee
HeoOGXOMUMEIM HCHOJb30BaHHe HeTPaAULHOHHBIX 3Heprope-
CypcoB, B -NepBYIO odepelb COJIHEYHOH, BeTPOBOH, reorep-
MaJbHOH SHepTHH, HAPAAY C BHeJApeHHeM SHeprocGeperai-
HIHX TEXHOJIOTHH.

VimetoTcs OBOMBHO MHPOKHE BO3MOXKHOCTH NPHMEHEHHA
COJIHEYHEIX YCTAHOBOK RJS HHAMBHAYyaJbHHX norpebure-
Jied, oco6eHHO B cebCKOM MecTHOCTH, Paciinpenue macura-
60B NpUMEeHEHHS COJTHEUHBIX YCTaHOBOK He TOJBbKO AAacCT 3HA-
YUTEJNbHYIO 3KOHOMHUIO 3HEPropecypcoB, HO H MO3BOJHT CMSL-
YHTh KOJOTHUECKYIO CHTYAIHIO. ~
- B Hacrofuiee BpeMs COJHEYHYIO 3HEPrHIO SKOHOMHYECKH
nenecoo6pa3Ho HCNOJB30BATb AJisi TOPSYEro BOAOCHAGXKeHHS
Ce30HHBIX NOTpeOHTeNed THMA CHOPTHBHO-03A0POBHTENbLHBIX
yupexaenuii, 6a3 OTAbixa, DHOHepJarepeil, [auHBIX HOCEN-
KOB, a TakXe JJs 060rpeBa OTKPBITHX M 3aKPHITHIX MJIABA-
TEJbHBIX 6accefiHOB, CHOPTHBHBEIX COOpPYXKeHHH, XYLIEBBIX.
KOHKYPEHTOCTIOCOGHE! 110 CpaBHEHHIO C TPa JHIHOHHBIMH yCTa-
HOBKAMH TeJHOCYIIHJIKH 77 CeHa, JecoMaTepHanos H
CebCKOX035THCTBEHHBIX TPOAYKTOB, B CYXOM XapkoM KJH-
mate CpeaHeft A3 PalHOHAJABHO HCMOJB30BATh YCTAHOBKH
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HusT 34aHHH H COOPYIKEHHH, CeLCKOX03aMHCT-
ﬁé‘:,,,‘,’,i”ﬁé’i’éim, rﬁ“PNHHKQB, XpaHeHHs CKOPOTOPTAMHXCSA
POAYKTOB, MEIHMLUUHCKHX NPENapaTos K T.I.

B cepe ceabCKOX03AHCTBEHHOrO NPOH3BOACTBA HpHME-
HeHHe HeJLOPOTHX BO3AYIIHBIX KOJUJIEKTOPOB COJIHEYHOH FHED-
[HH IIOMOXKET PEIIHTh NPoGJeMy OTON/IEHHs KHBOTHOBOAYE-
ckux depM. Takxe \uenecooﬁpasﬂo" HHTEHCHQHUHPOBATD
paGoTHl 1O HCIO0Jb30BAHHIO COTHEYHOH SHEPTHU AJIA OTOIUIE-
nus Ttenaui. [loporpeB BOAH Ha (epMax IO3BOJIHT yJayd-
IMTb YCJOBHS TPYAA H cOjepKaHHus KHBOTHHIX, Co/HEUHbIe
YCTaHOBKH OTOIJIEHHs TPeOYIOT 3HAUHTE/bHbIX KalHTaJsio-
BJIOXeHHH, KOTOPHIe OGLIYHO He OKYNAIOTCA 3a MpeanoJara-
eMHlil cpok cayxG6ul ycraHoBok B 20 Jer B pakOHaX, Jexa-
mux ceBepree 45° c. i, OnHako Aaxe B XOJOJLHOM KJaHMare
CKaHAMHaBCKUX cTpan — HIBenun u @uHASHAHH — PeasH3o-
BaHp KpynmHOMaclITaGHBE AEMOHCTPAIlHOHHLIE IPOEKTLI
COJIHEYHBIX CHCTEM TelJIOCHAGKeHHdA ¢ MPHMEHEeHHeM Telso-
BHIX H4aCOCOB H CE30HHHIX aKKYMYJATODOB TEIIJIOTH, MO3BO-
JISIIOLEX NOKPHIBATh NPAKTHIECKH BCHY HArpysKy OTOIJIEHH:
3a cuer COJHeuHOH sHepruH, OcoBGeHHOCTHIO 9THX CHCTEM fiB-

JISI€TCsl AXKKYMyJIHPOBaHHE TEIIOTH COJNHEYHO# pajHaluy, mo-

cTynawlnei B JieTHUH nepuos, B 60JbUIHX MOJ3EMHBIX pe3ep-
Byapax HJH INaXTHHIX BEIPaGOTKAX H HCIOJb30OBRHHE 3TOH
TEIUIOTH, a TaKXe SHEPTHH OKpyXaiouwed cpein (rpyHTa,
TPYHTOBBLIX BOA H-T.IL) AJA OTONJEHHs 3LaHUA B 3HMHHU
Hepuoi. IDTH CHCTEMBl MI0OKA 3KOHOMHUECKM HepeHTa-
GenbHB, TaK Kak TpeOyior OOJBUIMX KanHTaJOBJIOXKe-
Huii. B mepcnexTuBe, 0 Mepe POCTa LeH HA TOIVIHBO H CHH-
JKEHHS] CTOHMOCTH eJIHOCHCTEM H HX SJIeMEHTOB, 0COGeHHO
CE30HHOrO aKKyMYJSITOPa TEIJIOTH, NOSBHTCA BO3MOMKHOCTD
CO3JlaHHsl IIEHTPAJH3OBAHHHIX CHCTEM COJHEYHOro TemnJso-
CHa6XeHHs ¢ He3HAUHTEJbHEIM NOTPeGJEHHEM 3JEKTpHUE-
CKOH H TeIJIOBOH SHEePrHH. . ‘

B pafiomax ¢ rojgoBHIM NPHXOJOM COJIHEYHOH panua-
nuu He menee 1200 kBt-u/M2 nmpu 30 (PEKTHBHOM HCIOJL30-
BAHHH 3TON 3HEpPruM MOXKHO Oyner odecnequTbo 1o 259
TeNIONOTpeGenns B cHcTeMaX OTONEHHs, 1o 50 % — B cu-
CTeMax ropsyero BojocHaGKeHHS H- 20 75 % —B cucre-
Max KOHAHIHOHHPOBaHHs BO3AYyXa. bjaroaaps aToMy cyue-
CTBEHHO CHH3MTCS Pacxoj OpraHHYeCKOro TOIJINBA H 3arps3-
HEHHEe BO3NyIIHOrO GacceiiHa BPEAHBLIMH I'a30BhHIMH BHIOPO-
€aMmy, conepxamuMu OKCHAB a30Ta H cephl. Ecan nepeBectH
Ha coameuHoe TemaocHaGxkenne 109  morpeGuresneit

. CeJIbCKUX PafOHOB, PacHoJOKeRHbX I0KHee H5O° C. Ul, MOX-
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HO 9KOHOMHTb 1,7 MJIH. T YCJIOBHOTO TOIJIMBA B rOf *, a npo-
THO3HpyeMasi 3KOHOMH s TomauBa B crpaHe B 2000 r. mocrur-
Her 20—30 muH. T ycnosHOro TonsuBa. IIpHMenenue cou-
HEYHBIX YCTAHOBOK He TOJNBKO 3aMmeinaer jgedunurtHoe
TOHJIMBO, HO W MpeNoTBpaljaer 3arpsAsHeHHe OKpyzKamomell
cpeibl BPeIHBLIMH BHIOpPOCaMH TOIIHBOHCHOJB3YIOUINX YCTd-
HOBOK. B ynasennsix or ucrousnkos sHeprocHaGKenns paf-
OHaxX HCIOJNb30OBaHHE COJHEYHOH sHepruu (HaApAAYy C 3HEp-
ruefi BeTpa) fBJASIETCS NPAKTHYECKH €IHHCTBEHHOH aJbTep-
HATHBOH M MO3BOJAET 3HAUHTEJbHO YJIYYIUHTL YCJAOBUS
XKH3HH HaceJeHHs, :

s pacmdpennss mMaciTaGoB HCIOJb3OBAHHS DKOJOTH-
YeCKH YHCTOH COJNHEUHOH SHEpruy B HAPOLHOM X03AHCTBE
crpanbl B Onnxafimne 20—30 mer Heo6XOLMMO OpraHH3O-
BaTh NPOHU3BOACTBO BHICOKO3(]PEeKTHBHOrO reJHoTeXHHYEeCKO-
ro ofopynOBaHHA pas3yHYHOro HasHaueHusi. HanGosee mpo-

, CTHl B KOHCTPYKTHBHOM OTHOHIEHHH COJIHEYHbIE BOJOHArpeBa-
TeJbHBle CHCTEMBI, HMewoimmue romosoi KIIIO 30—50Y%.
[MoBuinenne 3¢peKTHBHOCTH T€JHOCHCTEM OTONJIGHHA H OX-
JaXJeHus 3JaHuil cBsI3aHO ¢ NpHMeHeHHeMm Gosee coBep-
HIEHHOrO TreJIHOTEXHHYECKOro o60pYNOBaHHSA B COUETAHHH ¢
ONTHMAJIbHBIMH apXHTEKTYPHO-TENIOTEXHHIECKUMH pelleHH-
SIMH, HANpPaB/JEHHBIMH Ha COKpAIleHHe TENJIOBLIX MOTEPh H
COOTBETCTBYIONIEe CHHXKEHHE NOTPeGHOCTH B SHEPTHH, 4 TaK-
JKe Ha HCHO/Ib30BAHHE KOHCTPYKUHH CaMOTO 34aHHsA [Jf
YJ1aBJIMBAHHs COJTHEUHOH SHEPIHUH.

OcHoBHas npo6JieMa B UCHOJIb30OBAHHH COJIHEUHOH 3Hep-
THH. ISl OTOIJIGHHs] HHIMBHAYaJbHBIX JOMOB B Halliel cTpa-
He — OTCYTCTBHE MACCOBOIO HPOH3BOJCTBA COJHEYHBIX KOJI-
JIEKTOPOB, aKKyMYyJISITOPOB COJIHEYHOH SHEPTHH H APYroro
oGopynosanus. KiaoueBolt Bonpoc — paspaBorka, ONTHMH-
3aLUsl, KOHCTPYHPOBAHHE H IIPOHM3BOACTBO FeJHOYCTAaHOBOK,
UMEIOIIUX BBICOKYIO 3((eKTHBHOCTh IPH AONYCTHMHX Ka-
NHTan03aTparas.

B cembckofi MecrtHocTH yxke cefiuac u B GauMxkalimef
MepCHeKTHBE MOXHO HCIOJb30BATh COJMHEUHYIO SHEPTHIO [JIst
HarpeBa BOJBI H OTOIVIEHHSI KHJABIX H INPOH3BOACTBEHHBIX
IIOMEHIEeHHH, CYIIKH CeJbCKOXO3MACTBEHHOH NPOAYKIHMH, BHI-
pauuBaHus oBoUlel, HBETOB, paccaibl, ONPECHEHHS BOAH K

‘TIOJIYY€HHs] YMepeHHOro xosiofa. XoTs HeT COMHEHHH B TOV,
yTo0 HauGoJsee 3ddekTHBHbIE B SHEPreTHIECKOM H 3KOHOMH-
YeCKOM OTHOLIEHHH YCTAHOBKH MOTYT OBITh MOJIYUEHBl JIHIL

* TemnoTa Cropanus yc/MOBHOTO Tonamsa pasna 29,33 MJIIx/kr.




nHOMaciuTabHoro cepHiiHOro IPOH3BOACTBA
2 333;::gsaKﬂp1¥eM cOBPEMEHHBIX TEXHOJIOTHIL, TeM He MeHCe
KOOTIEPATOPH M «HHIHBHAYaJIbl» MOTYT BHECTH BOCTORRKIL
BK/aal B pellleHHe npobiembl HCHOJb3OBAHHA CONHEUHOH
SHe%ml%OO r. o ®panuuu 6bla CO3AaH NMePBHE COJNHEYHbIH
ABHraresb, paGoTaBIIK{ Ha HArpeTOM BO3AYXe M HCIONL3O-
BaBLIKiiCa AJs nepekaukd poabl. B konume XVIII B. Beay-
muit ppannysckult xuMuk A. JlaByasbe c034a/ NEPBYIO COI-
HEYHYIO Tfleub, B KOTODOH JOCTHrajach Temneparypa B
1650 °C 1 HarpeBaJuch. 06pasibl HCCAEAYEMbBIX MaTePHAJ0B

‘B BaKyyMe H 3aluTHON aTtMocdepe, a Takxe ObljH H3yIEHD!

cBoficTBA yraepoia u maathubi. B 1866 r. ¢panuys A, My-
110 MOCTPOHA B AJIKMPE HECKOJbKO KPYNHBIX COJTHEUHBIX
KOHIEHTPATOPOB H MCNOJb30BAJ HX /s AUCTHIJISALHH BOABI
M TpuBOAa Hacocos. Ha BcemupHo#i BHcTaBke B [lapnxe B

1878 r. A. Myiio npoJeMOHCTPHPOBAJ COJHEYHYIO Ne4b AJA

IPHTOTOBJEHHA TMHINH, B KOTOpO# 0,5 Kr Msica MOXKHO GHLIO
cpaputh 3a 20 munyr. B 1833 r. 8 CIIA JIx. DpHKCOH no-

 CTPOHJI COJHEUHHH BOSAYIIHHE JBHraTes» ¢ napoGoo-

HHJHHIDHIECKHM KOHUEHTpaTtopoM pasmepoM 4,8X3,3 M.

+ . Torpa xe ¢pannys A. ITudd mocrpoun napoBoil ABHIraTe.ib

MomHocteio 500 BT ¢ KOHUEHTPAaTOPOM MJOH{3ABIO - OKOJIO

' 10 M2, KoTOpHIl NPHBOAMJ B JelCTBHE NMeyaTHbA CTaHOK B

Tunorpaduy, rae Hagasasnach rasera «Jie Conefi» («Coan-
ne»). R o
Ilepsuifi NJOCKHH KOJJEKTOP COJIHEYHOH 3HEPTHH OBLT
nocrpoes ¢pannysom III. A, TeavepoM. OH HMen naomans
20 M2 M MCIOJb30BAJCH B TENJOBOM JABHrarene, paboras-
memHa aMmmHuake, B 1885, 612 npellyioKeHa cxeMa CoJiHey-
HOMt YCTAHOBKH C IJIOCKMM KOJIJIEKTOPOM MJIs TOJaYH BOAHL,
npuueM OH Obl1 CMOHTHPOBaH Ha KPHlUE NPHCTPOHKH K
BOMY. '

Ileppas xkpynHoMmaciuiTaGHas yCTaHOBKa AJsl AHCTHJISA-
nuH Boasl Guiiia noctpoena B Uuniu B 1871 r. aMepHKaHCKMM
nuxenepom Y. Yunconom. Ona skcnayaTHpoBanach B Te-
yenne 30 Jer, NOCTaBJAs [HTbeBYI0O BOAY AAd PYA-
HHUKa.

AHrauickut nao6perareap A. I'. MHeac nocrpouns B mra-
Te Apusona (CIIA) GoJblune COJMHEYHbIE KOHIEHTPATOPHI
Ji1s TIPOH3BOACTBA BOAsIHOTO nmapa AasjenueM 10 6Gap, Hc-

i TIOJIb30BaBLUEroCs . AJd NepeKayku BOAbI C pacxoaoM Ao

320 M*/u, Kounentparop mnapaGosinyeckoii (OpMH HMen
auamerp 10,2 M B Bepxueil yactu U 4,5 M BHH3Y, 1788 zep-
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KaJl"HaNPaBJsJIM JIyyw Ha KOTeJ, PacloJoXKeHHHH B (oryce
KOHIIEHTpaTopa. :

B 1890 r. npod. B. K. Llepacckuit B MOCKBe OCYIIeCTBHII
npoilec MIaBJeHHs METaJ OB COJNHEUHOfl sHeprHed, choxy-
CHPOBaHHOH MapaGoJIONAHEIM 3epKaJIOM, B POKyce KOTOPOro
TeMmepatypa npesnitiaga 3000 °C. '

B 3apyGexHo#i u oTeuecTBeHHON JuTepaType OTCYTCTBY-
IOT NMPaKTHYECKHE NOCOOHA MO KOHCTPYHPOBAHHIO, H3TOTOB-
JICHHIO ¥ MOHTaxKy COJIHEYHLIX YCTAHOBOK KOMMYHAaJbHO-
GHITOBOTO H CeJIbCKOXO3SAACTBEHHOr0 HA3HAYEHHS HeGOIbIION
MOINHOCTH HeNOCPeACTBeHHO Ha NpHyCajeGHBIX yuacTKax.
IlanHasi KHUra [JOJIKHA BOCHOJHHMTH MPOGE] H NOMOYb 34-
HHTEPECOBAHHBIM JIHIAM MOCTPOUTH NPOCTYIO IeJHOYCTaHOB~
Ky CaMOCTOSITEbHO, -~

B kuure naHbl obiiast KapTHHA H IEPCHEKTHBH HCHOJb-
3oBanusa conneuHofi sHeprun B CCCP u sa pyGexom, onu-
CaHBl KOHCTPYKTHBHBie OCOGEHHOCTH, METOAB! pacuera, H3-
TOTOBJICHHSI H MOHTAaXa COJIHEUHHX YCTAHOBOK AJS HHAH-
BHAYAJbHBIX NOTpeOHTENe H CeNbCKOro xoasifictsa, B med
YMTaTeJb HaHJeT OTBETH Ha BONPOCH O TOM, Kak paGoTaioT
CO/IHeYHbIE YCTAHOBKH DA3JIHUYHOTO HA3HAYEHHS, AJA KAKHX
uene# HaunGosee menecoo6pPasHO HCHOAL3OBATH COJNHEUHBIR
YCTAHOBKY B Hacrosilllee BPeMA H B Ganmafiuedl rnepcuex-
THBE, KAK CAMHM H3TOTOBHTH COJIHEUHBIE YCTAHOBKH H T.H.

ApTOop ¢ 61aro1apHOCTHI0 NPHUMET BCE 3aMEYaHHA IO

" KHHTe, KOTOPHE NMPOCHT HANPaBAATh B H3AATE/bCTBO MO AN

pecy: 113114, Mocksa, M-114, [llmososas na6., 10, Suep-
rOaTOMH3AAT. L
. A\
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FnesanepsBasn

SHEPIETUYECKUM MOTEHUMAN CONHEYHOW
PAONALIAU U DUSNYECKUE OCHOBbDI EF'O
UCNONIb3OBAHUA

" 1. OBLLAS XAPAKTEPUCTMHA COJIHEYHOM PAAUALMK

. CoJHUE — THFaHTCKOE CBETHJIO, HMelomee Juamerp
1392 thic. kM. Ero macca (2-10%° kr) B 333 Thic. pa3 mpe-
BLILIaeT Maccy 3eMJH, a o6beM B 1,3 MJH. pas ﬁoom:me 005~
ema 3emau. Xumnueckuii cocras Coanna: 81,76 % Bonopona,
18,14 9% renus u 0,1 % asora. CpeaHssi NJIOTHOCTb BelECT-
Ba CoJsiana pasHa 1400 Kr/mM%, a B ero HeHTpe OHa JOCTHraer
76000 xr/m®. Buyrpu CosHua NIpOMCXOAAT TEPMOLCPHLIC
peakUHH NpeBpallleHHsT BOLOPOAA B reJHH M exeCeKyHAHO

4 MJIPA. KI' MaTepHH npeobpasyeTcs B SHEPTHIO, N3JIY1aeMyio

CoaHIEM B KOCMHYECKOE NMPOCTPAHCTBO B BHAE JEKTPOMAr-
HUTHBIX BOJIH Pa3J/iHuHO#f AJMHBL. MOILHOCTH NMOTOKA COJ-
HEYHOTG H3JyYeHHA cocrasaseT 4-10%% kBr. B uemp?OCOJIITH-
1a AaBJeHHe JOCTHraeT OrpoMHOro sHauenus B 2-10'® MIla
(oxono 204 mapx. at), a TemMueparypa no PasHbIM OLEHKAM
cocraBnser 8—40 man. K, remneparypa dorochepr Ha mo-
Bepxnoctn Cosnna npuGansurespno pasia 5900 K.
COJIHeYHYIO SHEPTHIO JIOJH HCHOJB3YIT ¢ APEBHEHIINX
BpeMmeH, Eme B 212 r. 10 H.3. C TOMOIbIO KOHIEHTPHPOBAH-
HBIX COJIHEUHBIX Jyuell 3a’KHraju CBSIIEHHB OrOHb y Xpa-
MoB. CorsacHo JereHae npHOIH3UTENBHO B TO Xe BpeMa
| rpeYecKHil y4yeHblfi Aépxnmeu IpH sax(gllg:apoaﬂoro ropozna
I a KopabJefi pEMCKOI0 . .
noag{:;l{eiggg paﬂpnauua E— 9TO HeHCUepIaeMblH B0306HOB-
JS€Mbl MCTOUHHK 3KOJOrHUECKH YHCTOH SHEPTHH. Ian 3ewm-
JI0 nonajiaer HesHauuTeabHasi Aois u3nydaemon ConHueM
SHepruH, npuueM 95 % mocTymalolleH COMHEYHON SHePTHH —
3TO KOPOTKOBOJIHOBOE H3/y4eHHe B AMANAa30He AJHH BOJH

or 0,3 10 2,4 MgM.
Bepxnelt rpanunst armocdepsr 3emin sa TOA ROCTHTaeT

BOTOK COJIHEYHOH 3sHepruu  kosnuectse 5,6-10%4 Ik, Ar-
Mochepa 3eman orpaxaer 35 Y s70il 2muepruu, 1. e. 1,9
X10% I, o6patuo B KOCMOC, a oCTaNbHAS 3HEPrus pacxo-
AYercs Ha Harpes 3eMHO OBEPXHOCTH (0x0J10 2,4+ 1024 [Tx),
HCIAPHTENBHO-0CaRouHbA UHKA (0koa0 1,3-1024 %) u 06-
Pa30BaHHE BOJIH B MODSIX M OKeaHax, BOBAYIIHHIX H OKeaH«
CKHX TedeHHH H Berpa (okos0 1,2-1022 Ix). Momuocts
NIOTOKA COJHEYHOro H3JYYEHHS y BEPXHel FpaHHIE aTMOC-
depnl 3eman pasua 1,78-10Y7 Br, a ma HOBEPXHOCTH - 3eM-~
Ju 1,2-10'7 Br.

IlnoTHOCTS 1OTOKA COTHEuHOR aneprun Iy y Bepxuei
PaHHILl aTMOChEpPH HA 0BEPXHOCTb, PACTOMOKEHHYIO nep-
IICHANKYNAPHO HANIPAB/CHHIO COJHEYHBIX Jyqell, COCTABASET
1353 Bt/M? u HasHBaeTcs cOJHEYHOR NOCTOSIHHOM, a cpej-
He€ KOJIHYeCTBO 3Hepruu Eoq, nocrynaomeit 3a 1 g na 1 m?
5TOH NOBEPXHOCTH, paBHO 4871 x]lx/ (4-m?). Bceaeacraue
BpalteHHs 3emun BOKpyr CoJIHUA MO 3/THNTHIECKOHN op6u-
TE€ pacCcrosiHHe MeXAy HHMH B TEUEHHe roja H3IMEHAeTCH B
npenenax 150 maH. kM=1,7 %, a yacoBoe KONMUECTBO BHe-
aTMocepHOfi ConHeyHOol SHepruH, nocrynamme Ha 1 M2
HOpMaJbHOH IIOBEDXHOCTH, H3MEHACTCH B TeYeHHE roja Me-
Hee ueM Ha 7 % — ot 4710 110 5036 KIx/(1-m2).

Fonesoe konnuecro mocrynaomedi na 3emiiio COJIHeY-
HOH 3Hepruu cocrasaser 1,05.1(!8 KBT-y, npuuem Ha no-
BEPXHOCTEL CYIIH NPUXOMUTCA TOMBKO '/5 4aCTh 3TOH SHepruH,
T.€. 2:10'7 XBT.4, (3ameruM, 910 1 kBT-u=3600 kJx, a
1000 x[Ixx=278 Br-u) K 9TOMY. HOGaBIAIOTCH SHeprHs
BeTpa (1,58-10'¢ xBT.4 B rog ¢ MomHocrsio 1,8-10'? xBr)
H ZpYrHe KOCBeHHEIE BHAL! COJHEYHOH SHEPTHH.

bes ymep6a nas skomormueckoi cpelbl MOXKeT ObITh HC-
nosb3oBano 1,5 % Bcelt manawomel wa 3emio CONTHeYHOM
sHepruy, t.e. 1,62-10' kBr-q9 B ron (4to sKBHBaJEHTHO
OrPOMHOMY KOJIHYECTBY TOmAHBa — 2-10!2 1 YCJOBHOTO TOM-
JHBa), IPH 3TOM MOIIHOCTH [OTOKA SHEPTHH  COCTaBJser
1,85.10!2 ¢Br.

Pacnpenenenne rno6asnsHoro noroxa COJIHEUHOR paaMa-
LMH HA NOBEPXHOCTH 3€MHOTO Miapa KpaiiHe HepaBHOMEPHO.
Konuuecrso conneunois SHePrHH, MocTynawiued sa rojg na
1 M2 nosepxuocru 3eMJH, H3MEHsIeTCs IPHGAUHTEIBHO OT
3000 MTzx/m? Ha cesepe 0 8000 MILk/M2 B HaHGOTEE xKap-
KHX NYCTBIHHLIX MecTax (puc. 1).

CpenneronoBoe Kosnuectso conneunof 3HEPrHH, NOCTY-
narouwe# 3a l genp na I M2 NOBEPXHOCTH 3eMJH, KoJebJercs
or 7,2 MIIx/m? Ha cesepe xo 21,4 M1 /M2 B mycTHHSS M
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TponnKax., CpeaHeronoBas NJOTHOCTb NMOTOKA COJIHEWHOFO
H3JyueHus cocrasasier 210—250 Bt/M2 B cy6rponnueckux
06s1acTsAX W mycrsiHsix, 130—210 Bt/mM? B uentpansuol vac-
™ CCCP n 80—130 Br/m? Ha ceBepe CCCP. [ITuxosas
.JIIOTHOCTb MOTOKA COJIHEYHOH 3HEPTHH jocThraer 1 xBr/m2,
CosiHeuHOE H3JIyuEeHHE y BepxHefi TpaHULE 3€MHOH at-
Mocdepbl NPHOAH3HTENLHO COOTBETCTBYET H3ayyennio a6eo-
JIOTHO 4YepHOro tejaa ¢ reMneparypodt 5900 K u Briouaer
- yabTpaduonerosoe HaAydeHHe (AJaMHa BoaH A oT 0,2 10
0,4 Mkm), Bunumuit ceer (A or 0,4 xo 0,78 Mxm) u uHdpa-
KpacHoe. HaJyueHHe ¢ 6oJiee AJHHHLIMH BOJHAMH. MakcH-
MYM MHTEHCHBHOCTH COJIHEYHOrO H3/Iy4YeHHs NPHXOAHTCS Ha
JUIHHY BosiHBL 0,5 MKM,
 Ilpn npoxoxnenun comHeunmx ayueir uepes armocdepy
3eMan 9acTb M3JIyueHHs pacCeHBAeTCs M HOTJIOIAeTCH MO-
JIEKYJaMH 030HA, BO3AyXa M BOASHOTO mapa, a TaKXKe wac-
THIAMH TIBIH — 3TO NPHBOAHMT K 0CIa0JaeHHI0 [PAMOro
COJIHEIHOr0 H3JYYeHHS M MOsBJeHHIO aubdysHoro. (pac- -
CesIHHOro) M3myyenus. YacTs sHEPrHH, NOTMOMIEHHON K pac- .
CEHHOM Ta30BBIMM YaCTHIAMH, BO3BpAIAETCS of6paTHO B
KOCMHY€CKO€ NMPOCTPAHCTBO, 2 OCHOBHOH ee MOTOK MOCTHIaeT
NOBEPXHOCTH 3€MJIH B BHJE pacCesHHOro (auddyaHoro)
na3aydenusa. Hons paccesnnoro (zuddysnoro) usnyuenns B

" TaGamua 1. CpenHemecsaunoe nueBHoe NOCTynJenne cymmapnoi
CONHEYHO! BHEPrHH HA MOBEPXHOCTb 3eMan E, Mk /m? B penn

- IllupHra, rpag .
Mecan, "
ol 0] 0] 0] 0] w] 0] ]
| 20,9117,8113,3] 9 4,71 1,8 — f — | — -
II 22 119,1|15,5}11,5| 7,2} 3,6] 0,7] — | — -
11 23 |21,6019,1)15,8]12,2] 7,9] 4 1] — -
v 22,7122,7122 |20,2|17,6]14 10,1} 6,1 2,1{ 0,4
A 21,2122,7123,4(23 [22 |19,8]16,6|13 110,41 8,3
VI 19,8122,3123,8/24,5(24,1]23 |21,2|18,7 16,9)- 16,9
VIl 19,4122 123,8/24,5(24,5(22,7121,6/19,1]18 17,6
VI 20,5|22,3/22,7|23,4|22,3({20,5/18 |14.4 11,5 10,8
IX 22 122,7122,3[20,9118,4]158,5/11,5 7,6 3,6 1,4
X 22,7121,6/19,8116,9(13,3( 9,4| 5,4| 1,8] — | =
XI 22 119,4116,2(12,6| 8,3| 4,3| 1,4 — | — | —
X1 20,917,6}13,7| 9,4] 5,4| 1,8
Cpenre- 21,4 20,9 19,6 17,6 14 11,9 9,2 6,8 52 4,6
rofoeofl
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ofweM MOoTOKe NocTynalomed COJTHEUHOH pajHaLHN 3aBUCHT
ot reorpadUuecKHX H KJIHMAaTOJOTHYECKUX Gbakropos U u3-
meHsiercs B Teuenne rona. Tak, B Kuepe oHa H3MEHAETCS OT
D,39 B uioae 1o 0,75 B AexaGpe, B MockBe — COOTBETCTBEHHO
ot 0,54 no 0,8, B TallkedTe — OT 0,19 no 0,5, a B Awxa6a-
ne — or 0,3 no 0,5. B Taba. 1 mokasaHo pacmpeieeHue
cpelHeMecAyHOr0 AHEBHOrO MOCTYIUIEHHS COJIHEUHOH 9HeD-
rux Ha | M? TOpPH30HTA/bHOH IOBEPXHOCTH HAa BCEX LIKPO-
TaX — OT 3KBATOpa AO CEBEPHOro noJioca. ;
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Puc. 2. MHTeHCHBHOCTD MPAMOr0 COJHEYHOTO H3JNydeHHS BHIe aTMOChe-
pu 3emsu  (lo), Ha YpoBHE Mops (/) » m3nyyeRHs aGCOMIOTHO HEPHOro
Tena’ mpr TeMnepartype 5900 K (/pA) B 3aBHCHMOCTH OT JJHHB BOJHH A

Ha puc. 2. nokasaHO CIEKTPaJbHOE PAcHpeleseHHe HH-
TEHCHBHOCTH NPSIMOTO COJIHEUHOro m3nydenns [ y BepxHei
rpaHuisl aTMochephl ¥ Ha YPOBHE MOPsA B CPaBHEHHH C H3-
aydenreM abCOJIIOTHO 4YepHOTo TeJa MpH  TeMneparype
5900 K. Ha puc.3 npupeJeHo M3MeHEHHE CYTOUHOro MPHUXO-
Ja CyMMapHOI'O COJIHEYHOTO H3JIyYeHHsi Ha BepTHKAJIbHble
NIOBePXHOCTH C 10XKHOK (@) M BOCTOUHOH Miu 3anazHoii (6)
opHeHTallHell, PACMOJIOKEHHbIE HA PA3JIHIHBIX IIHpOTax —
Ha skBatope (J), cesepHoM moJioce (CII), y moaspHOro
kpyra (/1K) u na wupore 30, 42, 50 u 60°c. .
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Pnue. i i
o pcmz.aﬂlggnnqecmo CYMMapHOH COJMHeYHOH SHepruM, nocTynamoumedl Ha
Yio TIOBEpXHOCTh ¢ 10XKHOf (a) m BocTouHo# (6) opueHta-
‘ nued:
8 — sxBatop; —_ '
©op; CIT — cesepunill modioe; gK—nonpomn Kpyr, mupora 30, 42, B0,
c. w.




B pecenne-neTHuii mepuod (€ 21.03 no 22.09) nocrynie-
jpe cojHeuHofi SHEPrHH HA BEPTHKAJBHYIO NOBEPXHOCTL B
paftone ceBepHOro I0JI0Ca MaKCHMaJibHOe, ¥ C IPOJBHINKe-
HHEM Ha IOT OHO YMeHbLIAeTCs M Ha 9KBATODE JOCTHUraer
MUHHMAJBHOTO 3HAYGHHS — HyJas — s nosep xHocreit
103HOf opHeHTalluH. B To e BpeMs B MEPHOL C 22.09 no
91.03 MOTOK COJIHEUHOH pajualii Ha BepTHKAJIbHYIO IOBEPX-
HOCTb y CeBEPHOro MOJIOCa paBeH HYJIO, AJf TIoBep XHOCTeH
¢ BOCTOUHON HJIH 3alafHOM OPHEHTalHell OH MaKCHMaJleH Ha
5KBATOpE M YMEHbUIATCA NpH yJAAJEHHH OT 9KBATOPA, 4 3a-
BHCHMOCTb MOCTYILJICHHSI COJTHEYHOH pajHallih Ha I0XHbIE
BepPTHKAJbHEE NMOBEPXHOCTH OT IIHPOTH MECTHOCTH GoJee
CJIOXKHAS,

TloTeHNUHAN COJHEYHOH PHEPIHHM MOXKHO . OXapakTepuso-
'BATH CPEJHErOAOBHIM 3HAUEHHEM MPUXOJa COJHEJHOH pain-
amuu Ha 1 M? ropusoHTasbHOl mnosepxmoctu. I'ogosoe fo-
CTYIJIEHHe COJTHEYHOH SHEprHH Ha TePPUTOpHH CTPAH C3B
XapaKTepH3yeTcsi CJAeAyOUMMH JaHHBIMH (B KBT-4/M?):
CCCP — or 800 (68° c.ur.) go 2000 (39° c.w); AP,
UCOP u IMosbwa — 950—1050; Beurpus — 1200; MHP —
1750; Ky6a — 1900; Boarapus — 2000.

TonoBOl MOTOK COJNHEYHOrO H3JYYeHHS HA TEPPHTOPHH
CCCP usmensiercst B LIHPOKHX Tpejenax. Tak, Ha 1 M2 ro-
PH3OHTAJIBHON NOBEPXHOCTH Ha CEBEPHHIX OCTPOBAX H CeBE-
po-BocTOuHOH okoHeuHocTH CuGHpH 3a rol MNOCTYMaer
Bcero 550—830 xBr-u, Ha Gosablieit YacTH eBpornelckoi
teppuropur u Cubupu — 830—1100 kBT-4, B 10KHBX paii-
onax Ykpaunsl, Mosnasu, [ToBo/KeS, Cubupu u JajbHero
Bocroxka — 1100—1380 kBt-u, B 3akaBkasbe n Cpenseil
Asup — 1400—1600 kBt.u, B mycTHHHBX paiionax Typk-
mennu — 2000 kBt 4 u GoJee. _

['040BOE YHCAO YaCOB COJHEYHOrO CHUSIHHS paBHO: B Typ-
kMennH — 3100, Ya6exucrane u Taaxukucrane — 2815—
9880, Kasaxcrase u Kuprusuu — 2575—2695, ApwmeHuu,
T'pysun u AsepGaiinxane — 2125—2520, Yxpaune u Mou-
nasuu — 2005—2080. ‘

YeaoBHS AJISI  HCIOJMb30BAHHS COJNHEYHOH BHEPTHH B
CCCP nau6onee GuaronpusiTHH B pecny6ankax Cpenneir
Asnu, Kasaxcrane, Huxuem ITososxbe, CeepHom Kaska-
3e W pecny6auKax 3aKaBKashbs, Ha ore Ykpaunus u Cubupw,
B Monnasuu. B CpexHefi A3uM NPOAOJIKHTE/JIBHOCTb CBe-
TOBOTO AHs B MIOHe jocrhraer 16 u, B nexabpe — 8—10 u.
3nech B rogy 300 cosHeyHBIX AHEH, NPOLOJKHTENHHOCTL
conHeynoro cHsiHus 2500—3100 u B roa, a jserom — 320—
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400 u B mecsin, B paiionax, 61aronpHATHLIX I/ HCHOJb3O-
BaHHSA COJIHEUHOH 3HepPruH, npoxkupaer okosao 130 muH. ye-
JIOBEK, B TOM uHcJe 6osee 60 MaH. B CeAbCKOH MECTHOCTH.

B uentpanvHoit wacth CCCP 3a neTHee noJyrogue, Kor-
Aa TenJonoTpeGAeHHe MUHHMAaJbHO, Ha 3eMJIO NOCTYHasT
OKOJIO /3 BCEFO rOA0OBOr0 KOJHYECTBA COJNHEUHOI SHEPTHH, a
B HIONIC NPHXOX cOJHeyHOH sHepruu B 5—10 pas 6o.blle,
ueM B Aekabpe.

B Ta6J£. I npusenennl nanHbie MO IHEBHEIM MOTOKAaM
CYMMapHoH # paccesiHHOH (nuddysHoft) comHeyHOH 3Hep-
THH, TIOCTYNAIOUIMM HA TOPDH3OHTAJbHYIO IIOBEPXHOCTh B
TeJeHHe roja B HanGoJjee KpynHEIX ropofax Coserckoro Co-
1032. Tam *Ke yxkasaHB cpenHeMecsiuHble 3HAUEHHS TEMIIEPa-
TYPBl HapYXHOro BO3AYyXa B 3THX ropojax. TH AaHHHe He-
gg}){(onumm AJIS1 BHUIOJIHEHHS PACYE€TOB COJIHEUHLIX YCTaHO-
K conneunoli sneprun po6asasiorcs Apyrue Bo306HOB-
JfieMble MCTOYHHKH 3HEPTHH, Cpel KOTOPHX HanGOJbLIMM
HOTEHIHAJIOM [Jisl IPAKTHYECKOTO HCNOJb30BaHHA o6aapa-
€T SHeprus Berpa W GHoMaccH. [loTeruuanbHbie pecypew
BerpoBoii sHeprun B CCCP cocrasasior 8.10'2 kBr-u/rog
a4 TEXHHYECKH peajHsyeMas  MOLIHOCTb — 2. 1010 xBr.
I?nggliogiigiﬁgrggm llz)eorptgnepremqecxue YCTaHOBKH

b " ’ 1

B CHIA, ®PI', Ulgeuun, ,E[alfm;' x? ipp W?}i{conhjl’ ATHoyeTen
} o yarupyercs

Gonpllloe KosiMuecTBO GobliHx M Maaux B3Y. B CIHA

B 1986 r. cymmapuas momnocts 30 thic. BAY cocrapisna

1500 MBr, B ToM uncie 7 BOY umenn MomuEocth 25—

72 MBr, a-ce6eCTOHMOCTL 3J1eKTPOSHeprHH oT BAY cocrap-

Jgsier 0,03—0,06 gona/(xBr-u).

Tomosas nposykuus ¢orocurTesa, B pesysbraTte KOTO-
poro olpasyercs Guomacca, cocrasasier 57.10!2 kr yrJe-
POAa, NIpH 5TOM HAKOIJIEHHAst SHeprHA GHOMACCHI B IECATHH
pa3 NMpeBOCXOANT rOROBYI0 NOTPeGHOCThL YE/JIOBEUECTBa B
9HepPrHH.

2. NPEOBPA3OBAHME COJMIHEYHOM 3HEPTUM B TEMJIOTY,
PABOTY M 3NIEKTPUYECTBO ‘
JIOBCIC())JIHS;IHaﬂ SHeprus Moxer OHTh npeofpa3oBaHa B Tel-
30133,}1 s XaHHYECKYIO H 9JIEKTPHYECKYIO SHEPrHIO, HCIOJb-
30 a4 B XMMHYECKHX M GHOJIOrHuecKHX mpoueccax. CoJ-
1CIHbIC YCTAHOBKH HaXOAAT NpHMEHEHHe B CHCTEMAaX OTOI-
JCHHA H OXJIAXKACHHA XHMJIbX H oOuleCTBEHHBIX' 34aHHH, B
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TEXHOJOTHYECKHX Tpolleccax, MPOTEKAIIHX NPH  HUSKHX.
cpeIHHX H BHICOKHX TeMnepaTypax. Onu HCHOJIb3Y I0TCS LIS
noJiydeHHsl ropsidefl BOXBI, ONPECHEHHS MOPCKOA HIH MHHe-
pAJIM30BAHHOA BO/BI, AJfA CYLIKH MaTEPHAIOB H CEJbCKOXO-
asflcTBEHHBIX IPOAYKTOB H T. 1. biarogaps connedHo# snep-
I'H OCYLIECTBJIAETCA TpolecC (OTOCHHTE3a H POCT pacre-
HHil, TPOUCXOAAT Pa3/H4HEE (OTOXHMUYECKHE NPOLECH.
HsBecTHB METO/JB TEePMOAMHAMHYecKOro mnpeobpa3oBa-
HUs COJHEYHOH SHEPrHH B 3JEKTPHYECKYIO, OCHOBAHHHIE HA
HCIOJAb30BAHUH LHKJOB TEIIOBHIX ABHTaTe/CH, TEPMO3JEK-
TPHYECKOTO H TEPMOIMHCCHOHHOTO MpPOLECCOB, & TaKKe
mpsMBIe MeTOAb! (POTOIJIEKTPUIECKOro, (HOTOranbBaHHYeCcKo-
ro n  (orosaMHcCHOHHOrO TpeoGpasoBanuil. Hauboabuiee
NpaKTHYECKOE TNPHMEHEHHE NOJY4HJIH (POTO3NEKTPHUECKHE
npeoGpasoBaTesH H CHCTEMBI TEPMOAHHAMHIECKOrO npeo6-
Pa30BaHus C IPHMEHEHHUEM TEIJIOBHIX JBHraTesnefl.

PaccmorpuM  H3HTECKYI0 CYIRHOCTL NPOLECCOB NpeoGpasoBaHust
COJIHEUHOH HEPTHH B TEIVIOTY M PadoTy, a TaKkKe COCTOsHHE paboT mo
TNPOH3BOACTBY S/IEKTPHYECKOH SHEPruH, NOCKOJbKY STO HamGoJee NOAHO
XapaKTepH3yeT COBPEMEHHBIH YpPOBEHb PA3BHTHS Me/MOTEXHHKY.

Ipeo6pasopatue COMHEUHOH IHEPTHH B MEXaHHYECKYIO OCYHIECTBJIA-
erca B Ase craaud. Ilepsas crajusn Bka4aeT (OTOTEpMHYECKOE Npeos-
pasoBaHHe, B peayJbTaTe KOTODOTO COJIHEYHAas SHePrHsi, HOrJollaeMmas
B KOJIGKTOPe, HAarpeBaeT TCIVIOHOCHTEN b MM pabogee Teso. TOT HArpes
MOXeT NPOUCXOLHTb HENOCPEACTBEHHO B COJHEYHOM KOJJAEKTOpE —— MPH-
€MHHKE COJIHEYHOTO H3JYYeHHH — HAM B Temnoo6mennrke, Ilpw sTom
NMOMHMO Harpepa Kak TAaKOBOI'O AJs TaKHX pabodnx Tes, KaK BOASAHOR
nap M HapH OpPraHHYeckHX BellecTB ((QpeoHOB), NPOHCXOLHT TaKKe MPO-
vecc ofpasopanua u mneperpesa napa. Bropas cTafus OCYWIECTBASETCS
B TENJOBOM JABHraTeNe, B KOTOPOM TemIoBasg 9SHeprus pabovero Tena
npeoGpasyerca B pabory. B nuxae TemnoBoro nBuratens paGogee Teno
(BoxstHOH map miH MapH (PeOHOB, BO3AYX H T. I.) MONYYAET TEMJOTY
Q1 OT HCTOUHHKA TEMJIOTH, B Pe3y]bTaTe Yero OHO PACLIHPSETCH H BHI-
NOJMHAET PaGoTy, OTRAET TEIIOTy Q; OKpyXawmied cpeae H MpH 3TOM
cxnMaercs ¢ sarparoir paGor. ITonesnas pabora umkaa pasma pasuo-
CTH KOJIAYECTB NOABENEHHON B OTBeAeHHON TemaoTHl L=0Q1—Q, 2 3¢-
(exTHBHOCTL Mpeo6pa30oBaHHA TENJOTH B paboTy XapakTepHayercss Tep-
muuecknm KITJ mukaa n;=L/Q;=1—Q:/Q;.

Haun6onee spdextupHO npeobpasoBaHHe TemIoTH B PaboTy npouc-
X0AHT B UHKJIe KapHo, cocTosiieM H3 HIEQIbHBIX NPOIECCOB ¢ NOABOLOM
TeJIOTH NpPH TWOCTOSHHOH TeMneparype T; H OTBOJAe TEMIOTH NPH 1O-
crosnnoil Temneparype T m uMelomeM KILI u=1—T5/T,. Jas nopu-
wenust stroro KITJ wueo6xomuMo yBenuynBatb Ti1 u yMenwinath T,
B nanHoM puanasone MakcuMambHoR (T;) u MuHuManbHofl (T2) TeMme-
patyp sbdekTHBHOCTD HHKJIA peanbHHX TEIVIOBHX HBATATeNell — napo-
BHIX H TasoBblX TypOuH, mapoBoi MaUIHHBL, [BUTaTenell BHYTPEHHETO
CTOPaHuA u Ap.— SHaYHTeNbHO HHXKe TepMuieckoro KIIJ uukna Kapwo,
HO OHa Tak¥Ke NOBHINaeTcs NPH YBeJHYEHHH CpelHefl TeMmepaTypu NOA-
BOJZA TENJIOTEL M yMEHbIEHWH cpelHefi TeMnepaTypH OTBOLA TEIOTH,
Makcamanbine Benwurnn Tepmuveckoro KII npn THOHAHHX 3HAadeHH-
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fX napaMeTrpoB paGouero Tesa coctapasior 0,48 pas  mapocH/IOBHIX
yeraHoBOK u 0,36 fna ABurate/ieli BHYTpEHHEro CrOpaHus H rasoTypOuH-
HBIX YCTaHOBOK, 4To B 1,5—2,5 pasa nuxe, uem B umkiae Kapwuo.

Counneynas sHeprus npeo6pasyercs B 3JeKTPHUECKYIO H2
ConHeuHbX sexrpocrannuax (CIC), umeiomux o6opyno-
BaHHE, TIpeJHa3HAUCHHOe [JS1 YJaBJMBaHHA COJHEYHOH
3HEPrHH H ee NOC/IeA0BATEeNbHOr0 Npeobpa3oBaHus B TEIJIO-
TY U 31eKTposHepruio, s sdppekrusnon paborsr CIC Tpe-
Gyercs akKyMyJsiTOp TENJIOTBl H CHCTEMA aBTOMATHYECKOTO
yIpaBJIeHus. _ :

YnaBauBaHHe H npeoGpasoBaHHe CONHEUHOH SHEPTHH B
TENJIOTY OCYLIeCTBJSIETCS ¢ MHOMOIUBIO ONTHYECKOH CHCTEMH
oTpaxartejed H IMpUEMHHKA CKOHIEHTPHPOBAHHOH COJHed-
HOH 3HePTHH, HCIOJb3yeMOH MJi NMOJAYYEHHs BOASHOrO Ina-
pa HJIH Harpesa rasoo0pasHOro HJH JKHAKOMETaJIHUECKOro
TenjoHocurens: (pabouero resa). ‘

Insi pasMemeHHs COMHEYHBIX SJEKTPOCTAHIHE Jyyine
BCEro MOJXOJAT 3aCYIINMBHE H NYCTHIHHBIE 30HB. PaioHH,
B KOTOPBIX I'OLOBOR KOJIMYECTBO OCAJAKOB HE MPEBBIIIAET
250 MM, 3aHHMAIOT OKOJIO /3 wacTH Bcelt cymn 3eman. Ha
IIOBEPXHOCTb CaMbIX GOJIbIIMX MYyCTHIHB MHpa obumeft rio-
waaeio 20 man. km? (mromans Caxapsl 7 MJH. KM?) 3a roa
nocrynaer okoJsc 5-10'¢ kBr-g conneunoit snepruu. Ipu a¢-
(GekTHBHOCTH NPeo6Gpa30oBaHUs COMHEYHOH SHEPTHH B IJICKT-
puueckyio, pasnofi 10 %, mocraTouHo HCMOJBL30OBATH BCEro
1 % TeppHTOpHH NYCTHIHHHX 30H aaa pasMemenuss C3C,
4TO6H 06ecneyHTs -COBPeMEHHHI MHPOBOH ypPOBEHb 3HEPro-
norpebJieHus, .

B Hacrosmee BpeMst CTPOATCA COMHEYHBIE 3JEKTPOCTAH-
IHH B OCHOBHOM JBYX tHnoB: COC 6awerdoro tuna u C3C
pacnmpenesnedHoro (MoOAyJabHoOro) tuna. HMpes, gexamas
B ocHOBe paborui CIC GawerHoro tuna (puc. 4), 6nsa Bh-
ckazana Gonee 350 jier Hazaj, ogHako cTpoHTenbereo CAC
STOTO THHa HayaJoCh Toabko B 1965 r., a B 80-x roxax Guin
IIOCTPOEH Psifi MOLIHBIX COJIHEUHRIX aj1eKTpoctannuit B CIIIA,
3ananxoi Espone, CCCP u B IpYruX cTpaHax.

B 1985 r. B n. Hleaxuno Kpuimcroit o6sact Guia BBe-
AeHa B sxcnyyaranuio neppag B CCCP conneunds ssekrpo-
cranuug CIC-5 ajyexTpuueckoli MomuocTbio 5 MBt; 1600

. TeJHOCTaTOB (IJIOCKHX 3epKaj) maomagsio 255 M2 Kax-

Hbiff, HMEIOWHX KO3(HIHEHT orpaxeHus 0,71, KOHUEHTpPH-
PYIOT COIHEUHYIO SHEPI'HIO HA LEHTPAJbHbIA NIPHEMHHK B BH-
A€ OTKPHITOTO UHJIHHIApPA, YyCTaHOBJIEHHOrO Ha GallHe BHICO-
Toli 89 M M cayxamero maporeneparopoM. CTPOHTENBCTBO
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CAC-5 obomgocy B 30 maH. pyb., a yreabHas CTOHMOCTb
yCTaHOBJIEHHOH MOLIHOCTH paBHa 6 Thic. py6/xBrT.

BLIDOJIHEHKE TEXHHKO-3KOHOMHYECKHE PaCueThl H IPOEKT=
npie npopaGorka G6aounbx CIOC obumed Momuoctsio 200 u
320 MBT, BKJIOYAOIHKX YeThpe . 6ioka mo 50 u 80 MBr.
VienbHbie KaNHTaJOBJAOKeHHs cocraBst 1500 py6/kBr.

B CIHA uspauabckoit ¢pupMoii «Jlys» B 1988 r. Oman
HOCTPOEHB! CeMb M NPOJOJIKAJNOCh CTPOHTEJbCTBO €Iue Ic-
¢t C3C mowmnoctbio 30 MBT 1 croumoctbio 104 MaH, gost.
kaxjas, a B 1992 r. npepycmorped BBOX B AeficTBHe Kpyll-
yoii CIAC momHocThio 350 MBT,

\

Pac. 4. CxeMa conneysnoit

9JICKTPOCTaHlNH GaleHHo- -

TO THNA:

[ 3 1 — readocTaTH; 2 —~ et
. 7 PANLHELIA  OpPHEMHHK MSAayue-
BES; 3 — oGopynonanue

CTaHIKH

Jas mokpuiTHA noTPeGHOCTEH B 3JIEKTPOIHEPTHH BCed
3anannoit Esponbl mocratouHo nocrpouts B Mcmanum ce-
puto C3C ua njomany, sanumalomei 1,8 % ee TeppuTopHy.
Tlpu sroM uMu GyayT 3aMeHeHH aTOMHEE 3JEKTPOCTaHIMH.

B Kapakannakun npefycMOTPEHO CTPOHTEJbCTBO KOM-
6HHHPOBAHHOH COJHEYHO-TON/IMBHOH 3JEKTPOCTAHUHH 0f-
mef anekrpuueckoil MomHOCTEI0 300 MBT, MowHoCTE €OJ-

Heuroro GJsoxka 100 MBr, tpeGyemas naomans 200 ra, Bu-

cora Gauten 300 m. PacuerHasi rofoBas 3KOHOMHS TONJIHBA
cocrasJisier 80 THIC. T YCJIOBHOTO TOILHBA.

- B C3C pacnpeaeneHHoro (MOAYJBHOTO) THIA HCIOMb-
syercs 60osbLIOE YHCJIO MOAYJIEH, KAXK/ABIH H3 KOTOPBLIX BKJIO-
uaer napaboJo-UUTHHIPHYECKHH KOHIEHTPAaTOp COJIHEYHOro
H3JIyueHusl ¥ NPHEeMHHK, PacClOJOXKeHHbIH B POKYyce KOHLEHT-
paTopa u HCHOJb3yeMHIH [IJs Harpesa paboyell KHAKOCTH,
NMOofAaBaeMOll B TeNJOBOH MBUrAaTe/b, KOTOPHIH COeIHHEH ¢
asekrporeteparopoM. Camasn kpynuag C3C sToro THIa no-
crpoena B CIIIA u umeer momuocts 12,5 MBT.

Ilpu neGosbmofi mommocTn Gosee 3KOHOMHYHE CIC
MoayabHoro TtHma. B To ke Bpems 6amennue C3C mowHo-
ctoio o 10 MBr nepentabesibHb, UX ONTUMAaJbHasg MOMI-
HocTh paBHa 100 MBT, a Bricora Gamuu 250 M. B C3C mo-
AYABHOro THHA oBLIuHO HCIIOJABb3YIOTCA JHHeliHble KOHIEeHT-
paropn COJIHEYHOH 3HEPTHH C MaKCHMAaJAbHOH  CTEeNeHbIO
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KoHUeHTpanu# okoso 100, a B Gawennsrx CIC ucnosbsyer-

¢Sl HEHTPaJbHH NPHEMHHK C MOJEeM IeJHOCTaToB, obecre-
YHBAIOUIHM CTeNeHh KOHLUEHTPAIHMH B HECKOMbKO Thicay. Bo
BTOPOM caydae cucTeMma ciexeHusi 3a COJIHIEM 3HAYHTEb-
HO CJIOXKHee, TaK KaK NpH 3TOM TpeGyercd BpalleHHe BOKPYr
IBYX ocefi. YIpaBJeHHe CHCTeMOH OCYMHIeCTBIAETCA ¢ HO-
moiusio BM,

B xauecrBe paGoyero Tesia B TENJIOBOM ABHTATeNE oﬁbgq-
HO MCHIOJIb3yeTCsl BOAsHOM map ¢ Temmepatypoii xo 550 °C,
BOSAYX M JApyrue rassl — Ao 1000°C, HusxokuusAmue opra-
HUYeCKHe JXHIKOCTH (B TOM uHcse ¢peonn) — g0 100°C,
KUAKOMETaJJHYecKne TemoHocurenn — no 800 °C. ‘

B psme ctpaH paspaGaTHIBAIOTCA TeJIHOSHEPreTHYECKUe
YCTAaHOBKH C HCNOJb30OBAHHEM TAK HAa3bIBAEMBIX COJHEYHDIX
npyznos. Ha osepe Coaron Cu (Kaaudbopuusa, CIIA) mao-
waasio 932 xm? mpeaycMorpeHo coopyxkenune COC ¢ momt-
HOCTBbIO MOAyast 5 MBt, ¢ panbHeHIIMM pa3BHTHEM N0
50 MBt u nosenenneM o6umeit momuocty CIC no 600 MBr,
npu atomM 6yaer Hcnonb3oBathea 15 Y Bcelt maomanu ose-
pa. B 1987 r. 8 U3spanne mnocrpoena C3C MOIHOCTHIO
5 MBr ¢ nnomazsio conxeyHoro mpyaa 0,25 xm?, B gado-

“He#ilem HaMmeueHo noctpoutb ase CIC.mo 20 MBt (mno-

maae npyaa 1 kM?) u C3C 50 MBr (nnowans 4 km?), a
sarem Ha MeprtBoM Mope (maomans 500 xm?) Gyzer cosga-
Ho meckojnko COC mowHocThio no 50 MBt u go 2000 r.
npeaycMoTpeno BBecTH B cTpo# cepuio CIC no 50—100 MBt
obieit momroctsio 2000—3000 MBr.

=CIC Ha 6a3e COJHEUHBIX NPYIOB 3HAYHTENBHO AelleBje
CAC apyrux THOOB, TAK KAK OHH He TPeGYIOT 3epKa/bHBIX
oTpaxareseh Co CIOXKHOA CHCTEMOH OpPHEHTalHH, OAHAKO HX
MOXHO COOPYXaTh TOJNBKO B pafioHaX ¢ XKapPKHM KJIHMATOM.
Croumocts npoussoacrsa 1 xBr-u 3jexTposepruu cocras-
asier 0,1 poaut., uro B 4,5 pasa newesne, yuem Ha C3C 6a-
HIEHHOTO THIIA. ,

CnaBauiMu Hepocratkamu Gaumennsix CIC ABAAIOTCH HX
BHICOKAsi CTONMOCTD H 60JbIIAs 3aHHMaeMas mioanb. Taxk,
Ansi pasmemenns C3C momHoctsio 100 MBt rtpeGyercs
niomans B8 200ra, a ang ADC momuoctbio 1000 MBT — Bee-
ro 50 ra. B coorsercrsum ¢ mportosom B Gyaymem C3C
3aUMyT nuomanb 13 man. km? Ha cyme u 18 MaH. KM?
B OKeaHe, :

DHEPrHus CONHEUHON pajualldH MOMET GHTh npeolGpaso-
BaHA B ITOCTOSIHHBIA 3/IEKTPHYCCKHH TOK MOCPE/CTBOM COJI-
HeyHHX Garapefl — yCTPOHCTB, -COCTOALUKX H3 TOHKHX IJAC-
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HOK KPEMHHS HJIH APYTHX NOJYNPOBOJHAKOBBIX MaTePHAIOB.
IMpeuMmyiiectBo  (OTOIIEKTPHUECKHX npeoépasoBaTveneu
(©3T1) o6ycmoBaeHO OTCYTCTBHEM MOABHIKHBIX YacTed, HX
BBICOKON HAJeXKHOCThIO H crTabuibHocThblo. IlpH aToM cpok
uX cayXKOu NPAKTHIECKH He orpannyed. OHH HMEIOT Manyio
Maccy, OTJIHYaloTCA npocroroll obcayKuBanus, 3¢h¢heKTus-
HEIM HCIIOJb30BaHHEM Kak HPSMOM, TakK H pacCesHHOH COJ-
HewHOH panuanun. MoAYJbHBIl THN KOHCTPYKIHH IO3BOJS-
€T CO03/aBaTh YCTAaHOBKH NPaKTHYECKH JIOGOH MOUIHOCTH H
nanaer MX BechbMma nepcnekTHBHhMU. Hepmocratkom @3II
aBasercs BbICOKasA crouMocTb H Hu3kuil KI1[1 (B HacTosuee
~ ppeMst npaxkrtHdecku 10—12 %),

3 7 3 5

/ \_/ [/

=
{

4 o 2

Puc. 5. Conneuntifi sneMeHT (@) B MOAYJb (6) conHeuHoi GaTaped:
@: 1 — KpeMuufi n-tana; 2 — XpeMHH® p-THRA; 3 — NJeHKa M3 AHOKCHAZ KPEeMHHHA;

4 — saexTpon; 6: 1 — MIAaCTHHKZ H3 AKPHAOBOH CMOJBI; 2 — KOPHYC; & -~ COAHEY- -

HbIH SAeMeNT; 4 — 3JEKTPOA; § — BOSAYIDHME 3asop

®orosnekTpruueckiii a¢¢deKr BO3HHKAET B COJHEYHOM -

9JIeMEHTe MPH €ro. OCBEIleHUH CBETOM B BHAMMOH H GJHXK-
Hell mHppakpacHO# o6saacTax cnekTpa. B comHeyHOM aJie-
MEHTe H3 HOJYOPOBOAHHKOBOrO KpeMHHs ToJHHOA 50 Mxm
NOrJIOWAl0TCs (POTOHK, M HX Heprus npeobpasyercs B 3JeK-
TPHYECKYIO NOCPEACTBOM p— n COeuHeHHs (pHC. 5).
CrouMoctb kpeMHueBHX ajeMeHToB B CIIA cuusuaach
¢ 1970 r. mo 1985 r. ¢ 60 no 8 Tric. noss/KBT nMHKOBOK MO~
HocTH. YenemHo Beayrea paborst B CIIA, flnonuu, ®PT n
@®paHuyE MO CO34AHMI0 TOHKOMJIEHOYHBIX COJNHEUHHX 3Je-
MEHTOB C yAe/bHON croumocTbip 1000 nonn/kBr. Exeronnstit
ApHPOCT cOuiTa cosHeuHmx Garaped B MHPE cocraBaser
35% u B 1990 r. on momxen moctuap 500 MBT npu croH-
mocru 3000 noan/xBr. B nacrosimee BpeMs 25 % Muposoro
NIPOH3BOACTBA COJIHeYHHIX GaTapell mpuxoiuTes Ha SlmoHHUIO.
Hepexox Ha rerepocoe/uHeHHs THNA apCeHHAa raJliHs
H aJllOMHHHS, NPHMeHeHHE KOHLEHTPATOpPOB COJHEYHOH pa-
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IHALHH C KpaTHOCThIO KoHUeHTpauun 50—100 noszpoaser
nosuicuTh K11 ¢ 20 no 35 %. CymmapHas MomHOCTh COJ-
Heyuoix ©3I1 ua ocHoBe aMopdHOro kpemuuss B 1985 r.
cocrapusna 19 MBr. B CHIA nHameueHo CTpoHTenbeTBo ¢o-
TO3JEKTPUUYECKOR 3JIeKTPOCTAHLHUK MoliHocThio 100 MBT,
npuueM HJisi pasMellleHHst cosHeyHHX Oartapeit morpeGyercs
yuacrox njomanbio 110 ra, Oxunaercs, uro KII cravuuu
cocraBut 23 %, a rogoBasi BoIpa6OTKAa 3J1EKTPOIHEPTHH ~—
216 I'Br-u. lna obecrneueHusi KOHKYpPEHTOCHOCOOHOCTH (O-
TO3JIEKTPHUECKUX craHuuil mo cpaBeennw ¢ TAC u AAC ux
CTOMMOCTD [I0JIKHA CHH3HTbcA B 5—10 pas u gocruup 300—
500 ponn/xBrT.

Ectp Bce OCHOBaHHS moJiarath, 4To AJsS  JOCTHIKEHHS
STOH uean norpedyercs He TaK YK MHOrO BpeMeHH. Hau
onTHMH3M 6asupyercss Ha HOBEHIIHX JIOCTHXEHHAX B 00a-
cTH pa3paboOTKH BLICOKOI()(EKTHBHBIX COJHEYHBIX 3JeMeH-
ToB. Tak, B 1989 r. pupmoii «Bounr» (r. Custa, CILHA)

© CO3MaH JABYXCJOMHBI 3JIEMEHT, COCTOSIIUAE H3 ABYX IOJYIpPO-

BOJHHKOB — apCEeHHAa U aHTHMOHHAA rajjua — ¢ Ko3ddu-
IHEHTOM MpeoOpa3OBaHHS COJHEYHOH HEPTHH B 3JEKTDH-
4eckyo, paBHEIM 37 % . B 06BIYHEIX KPEMHHEBHIX 3JeMeHTax
HH(ppaKpacHoe H3JyYeHHe He HCIOJb3YETCs, B TO BPOMS Kak
B HOBOM 3JIeMEHTE B IIEPBOM IPO3PAYHOM cJioe (apCeHHn
rajuiisi) TOrJIOULaeTcs H NPeoGpasyercs B 3JeKTPHUECTBO
BHAHMBIA CBeT, a HHQpakpacHas 9acTb CNEKTPa, NPOXOAH
yepes 9TOT CJIOH, NOrJIolLaeTcs H NpeoGpasyercs B dMeKTpPH-
4eCTBO BO BTOPOM cJiOe. (aHTHMOHHA rajaus), B utore KIIJI
cocraBaser 28 % 49 % =37 %, 4To BHOJHE COMOCTABHMO C
KTl coBpeMeHHHIX TEIJIOBEIX H aTOMHHIX 3JEKTPOCTaHUHUI.
o npornosy uyepes 3 roga sTH CONHEYHBIE 3JEMEeHTH Hall-
AYT NpHMEHEHHe B KOCMoce, a B TeueHHe 10 jer HX CTOH-
MOCTb CHH3HTCA HACTOJIbKO, YTO CTAHET BIOJHE 3KOHOMHYE-
CKH OGOCHOBAHHBIM HX NDHMEHEHHe B Ha3eMHHIX CHCTEeMax,
npH 3TOM ce6ecTOMMOCTb BEIpaGaThHIBa€MoOM SHEPTHH COCTa-
But 0,1 gosn/(kBt-u).

CosnHeynsle GaTapey NMOKa HMCHOJB3YIOTCS B OCHOBHOM B
KocMoce, a Ha 3eMJe TOJBKO AJS 3JEKTPOCHAGKEHHs aBTO-
HOMHBIX norpebuTesielt MomHocTbio fo 1 kBT, nuranus pa-
AHOHABHraUHOHHON M MaJIOMOIIHOH PaJHO3JEKTPOHHONH am-
NapaTtypsl, NpHBOZA 3KCIEPHMEHTAJbHLIX 3JE€KTPOMOGHJIEH
H camosieroB. B 1988 r. B ABCTpa/sMH COCTOSIHCH mepBHe
BCEMHpHbIe paJijii COIHEUHBIX aBToMobuefi. [To mepe cosep-
IIeHCTBOBAHHA COJIHeYHHBIX GaTapeii oHH O6yAYT HaXOAHTb
HPHMEHeHHE B KHJBIX AOMAaX AJ% aBTOHOMHOTO 3HeprocHa6-
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JKEHHS, T.€. OTOMJEHHS H TOPSiU€ero BOAOCHaGXeHusl, a Tak-
e AN BLIPAGOTKH 5JEKTPOSHEPrHH AJisl OCBEUICHHs H M-
TaHNs GHITOBBIX 3JEKTPONPHOOPOB.

Ilo nporHozaMm k 2010 r. cymmapnas momHocts CIC p
MHpe JOJI2KHa LOCTHYb 128,5 man. kBr, B ToM gncae CIC ¢
TEPMOJHHAMHUECKHM npeoGpasoBanueM — 115 mau. kBT,
¢ conHeuHHIMH npyxaMu — 3,5 man. xBr u dorosnexrpuye-
ckumu ycraHopkamMu — 10 man. kBr. B ponoanenne x 3To-
My npeiyCcMaTpHBaercs AoBeJeHHe MomHoctH BIY a0
2,8 mjH. kBT,

Cebecronmocte 1 KBT-u saekrposHepruu B 1987 r. co-

crapiana 0,68—1,37 mosn. (coaneunmie Garapenm), 0,22—
0,57 nona. (B3Y), no npornody B 1992 r. onHa cCHH3HTCA IO
0,28—0,57 ponn. (cosneunnie Garapeu), 0,07—0,12 pona.
(C3C u B3Y). 3tu nocaeanue uudpbH He HAMHOrO OTJI-
YaloTCA OT aHAJOTHUHHIX Mokasateqeit aas TOC u ASC,

3. MNONYYEHHUE XOJNIOAA C NOMOLLLKO COJIHEHHOM SHEPTUKH

Jna 3TOH 1eNH HCNOJB3YIOTCA NAPOKOMIPECCHOHHBIE M
abcopbLUuOHHLIE XOJOAHJbHHE YCTAHOBKH. PaccMoTpuMm
BKpaTile NpHHOHMN #X paloTH, a TaKiKe NPHEUHO paloThi
TEMJIOBOI'O Hacoca, KOTOPHH MOXKET NPHMEHATbCA AAsd OX-
JaXKAeHUs H OTOMJICHUS 3/ aHHsA.

IlapokomMnpeccHoHHas XOJOJMJILHAS YCTAHOBKA, CX€Ma
KOTOpO# NMOKa3aHa Ha pHC. 6, COCTOMT U3 HCIApHTENS, KOM-
Hpeccopa, KOHIEHCATOopa, [APOCCEJbHOIQ BEHTHIS W COERH-
HHUTEJbHHX TpyGonposonos. B kayecrse pabouero Tena —
XJajareHra — B OCHOBHOM HCHoOAb3yloTcs ¢peonw 11, 12,
22, 113, 114 u np. :

Puc. 6. Cxema mapokoMnpeccu-
OHHOH XOJOZHAbHOH YCTAHOBKM:
1 — HcHmapHTeNb; 2 — KoMnpeccop;

. § — KoHAeHcaTop; 4 — aApoccesbHbift
BEHTHADb

Llpkn xo0n01nabHOR YCTAHOBKH OCYIUECTBJACTCH CHENyOmMAM 06pa-
soM. B pe3yibraTe NOABOAA TEMJIOTH Qu B HCIIapuTesae XnagareHT ucoa-
pseTCs NpH HH3KOH TeMmepaType M COOTBETCTBYIONIEM HU3KOM A aBiie-
Huy. O6pasyiomuecs: NapH XJI3JAreHTa cKHMAOTCH B KoMupeccope, AJdA
gero sarpauuBaercss pabora L« Ilpn orsone Temnots Q B KoHAewuca-
TOpe maphl OX/JaXKAAIOTCH M KOHICHCHPYIOTCA NpH GoJee BHICOKHX (ro
CpPaBHEHHIO C HCIapHTeNEeM) TeMnepaType e Aasiesnd. IIpm npoxoxpe-
Huu XJaflareHTa Yepe3 ApOcce/bHLIH BEHTHJb €ro AapieHHe W TEMOepa-
Typa NOHMKAIOTCA [0 YPOBHS JaBJEHHA M TeMmepaTtyps B HCHapuTene
H YacThb XJaflareHTa Hcnapsiercs 6e3 MOABOJA TEMJIOTH u3BHe. Dpdex-
THBHOCTb HHKJA XOJOIHMJNBHOH YCTAHOBKH ONPENeNsieTCH OTHOLIEHHEM XO-
JIOAOTPOH3BORUTENBHOCTH Qu K pabore Ly, 3aTpauennoff Ha cxartHe ma-
pa xnajareHta B KOMupeccope: &= Qu/Lx.

Llukn ocyllecTBAfETCA B AMANa30He TeMnepatyp B Hcmapurene Tx
n xomnzgencatope Tk, 2 MAKCHMaNLHO BO3MOMKHHI XONOAUJBHEIN Ko3(dnr-
IHeHT, COOTBETCTBYIOWMA wuieansHoMy imkay KapHo, pasen e=
=Tu/(Tw/T4). .

Xoaoxumpueft xosddunuenT e=2-+-4 ¥ yBeJHUHBACTCH NHPH YMEHb-
HIeHHH PasHOCTH TeMIIePaTyp B KOHAeHCATOpe u HCIapHTeke.

A6copGunonnasn xoJoauiabHas ycraHoska. [{nsi mpowus-
BOACTBA X0J/10fa B abGCcOpOLHOHHON YCTaHOBKE HCHOJb3YeTCH
TemnoTa, a paGouUM TeJOM CJyKHT GHHApHAs CMech XJja-
AareHTa u aGcopbeHra. AGCOpGeHT — 3Ta TaKasl XHUAKOCTb,
KOTOpasfi XHMHUECKH CBA3BIBAETCA XJAZareHTOM TIPH HH3KUX
TeMIepaTypax H OTAENsIETCS OT Hero NPH BHICOKHX TeMile-
patypax. OGHIYHO MCNONB3YIOTCA TAaKHe CMECH: BOAa (XJa-
AareHt) — OpoMHcTH® JaHTHH (aGcopBeHT) M aMMHak
(xnaparent) — Boaa (aGcopGeHr).

Mpaunun paSotur 6pomucro-anTHEBOK a6COPOHHOHHON XOAORUALHON
YCTAHOBKA NOSICHAETCH ¢ WOMOMBLIO pHC, 7. YCTaHOBKA COCTOUT H3 rewe-

Pnc. 7. Cxema aGcopGumonnoit
XOJIOAHNBLHONA YCTAHOBKH:

I —reneparop; 2 ~— KOHAGHCATOP;

3 —ucnapurens; 4 — aGeoplep; §—

HAacoC; 6 — renooOMeHHuK; 7, 8 —
ZpocceNbHEIe BEHTHAHR

Paropa, kongencaropa, ucmaputens, aGcopbepa, RAcOca, TEMIOOGMEHHR-
Ka, ApoccesbHWX BeHTHAeH. Kak BHIUM, KOMOpeccop OTCYTCTBYET,
4 NaBacHue NOBHILAETCA BHAYAJE NPH PACTBOPEHHH X/1a[4areHTa B C1aboM
bactBope B abcopbepe, a satem macocoM. Lluka nauunaercs ¢ Boimapm-
BaHWA BOAM M3 KPeNMKOro PacTBOpa H NeperpeBa 0GPa3yIOIHETocs BOAMA«
HOro mapa B renepaTope, KyAa NOABOAHMTCH TEIJIOTA OT COMAHEUHOTO
Kosutektopa, Temneparypa B renepatope pasia 77—99 °C. ITap ua rewme-
baTopa mocrynaeT B KOHAEHCATOP, IZle OH OX/4XKAA€TCA NpHOMH3HUTEIBHO
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° off ¥3 IPajHPHH W TPEBpaLlaeTCHa B XHAKOCTb, KOTOPas
g:Tg;—;?{gBS &%’inﬁﬂo nc%apx%'rca NpH PacWiHPEHHH B APOCCENbHOM BeH-
aae 7, Toanoe ncnapeHne BOb NPOHCXOLHMT B HCMAPHTENE NPH HHIKOM
[aBJeHHy B TeMneparype 4°C, npu 3TOM OT BO3JyXa B NOMelleHBH (HaH
BOJL) OTBOAHTCH TEMJOTA, HeoOx0AHMas AJH HCHApEHHS XJajaresra.
Tlap HH3KOTO AABJCHHA NOCTYNAeT B abeopbep, Tle_OH NOrioumaercs
ca6uM PACTBOPOM, [aBas KpeNKHA DacTBOP, KOTOPHH HacocoM ROAd-
eTca wepes TemOOOMEHHHK B FEHEparop. B uukje temjaora or pabodero
resia OTBOAMTCA B KOHAeHcaTope (Qx) # abcopGepe (Qa), 2 mOABORHTCA
B renepatope (Qr) u Henaputene (Qn).

Kos¢$uunent npeobpasoBanus sHeprun Ans a6copOLUHOHHOR XoJIO-
ANbHOH YCTAHOBKH DABeH OTHOUWIEHHIO XO/OAONPOH3BOAHTEALHOCTR (a
K KOJMUECTBY TEIUIOTH, NOABeIeHHoNl B remepatope, Qr: @=Qu/Q:. Ta-
NHUKBE 3HAUEHHs 3TOro Ko3dduumeHTa AN GPOMHCTO-IHTHEBOH ycra-
HoBku 0,6—0,8, a aas Bogoammmaunolft —0,4—0,6. Dta umdpH B 5—
7 pas HHXe, yeM [/ NAPOKOMNPECCHOHHOH YCT2HOBKH C 9JIEKTPONpPHBO-
oM, Ho ecad yuects KIIJ mpeoGpa3oBaHHst TeNJOBOH SHErWH B SJEK-
TPHYECKYIO, KOTOPHI cocraBaser 0,33, a Takke NOTEPH SHEPruH B CETH,
TO pasHHIA CTAHOBHTCA 3HAYUTEJbHO MEHbILE,

Tennosoli Hacoc — 3T0 Kak GH XOJIOAMJIbHAS yCTAaHOBKA
Hao6opoT. OH COCTHT H3 TE€X 3Ke 3JIEMEHTOB, YTO H X0/10-
AHJbHAs YCTAHOBKA, TOJMBKO paboTaer B JApyroMm Temnepa-
TYPHOM DeXHUMe M NpeiHa3HaueH AJIA OTOINCHHS 3AaHHM
3a CyeT HCIOJb30BAaHMA TEMJOTH OKpyKalomeH cpeinl (BO3-
LyXa, BOAHI, I'PYHTa, COJIHEYHOH 3HEPTHH) M TEMIOBHIX OT-
xop0B. TemjaoBo#l HACOC MOXeT HCHOJb30BaThbCH [Jil OTOII-
JICHHST 31laHH# 3UMON H HX OxsiaxaeHHs JeroM. CyliecTByIoT
NapOKOMIPECCHOHHBIE H a6cOopOIHOHHbBIe TeNJIOBhIE HaCOCEHL
AHaJIOTHYHO XOJIOAUJLHOM yCTAHOBKE MapOKOMIIPEECHOHHBI

TENJOBOH Hacoc BRJIIOUaeT HCIapHTEe/b, KOMIpeccop, KOH-,

IeHCaTop M APOCCe/bHEI BeHTHAb., Lluka pabGoTH TenJaoBOro
Hacoca OCYLIECTBJISETCH B AHaNasoHe Temneparyp paGouero
TeJa B HCIapHuTese H KoHAeHcarope. bananc suepruu napo-
KOMIIPECCHOHHOTO TEIJIOBOIO Hacoca 3alHCHBAaeTCs B BHAE
YpaBHEHHS §x=(u-+Ilx, TH€ gx — KOJHYECTBO TENJIOTHI, OT-
BOAMMOJ B KOHIeHcaTOpe, KIK/KI; gu —— KOJHYECTBO Tell-
JIOTHI, MOABOAMMON B Hcmapurene, kIx/kr; Ix — paGora
CKaTHs XJaajpareira B kommpeccope. DPPeKTHBHOCTL ycTa-
HOBKH B CJlyyae, KOTAa TEHJIOBOH HAacOC HCHOJB3YETCH s
OTOMJIEHHSI 3JaHHSH, XaPAKTEPH3YeTCs TeMIOBHM  (OTOMH-
TeJBHBIM) KO3 duureHToM HIH KO3(Q(ULHEHTOM mpeobpa-
B0BaHH% SHEPTHH @=qx/lx. .

Maxkcumanbuyio a(pQeKTHBHOCTE HMEIOT TeNJOHAacoCHaf
M- XOJIORMJIbHASl YCTaHOBKH, paborawiuHe no o6paTHOMY
unkay KapHo B AHanasoHe teMiepaTyp B Hcmapurene Ty M
xonneucartope Tx. [Ipu atoM @u=Tx/(Tx—Tu) H ex=Txu/
/(TK*TM) . , -
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B mapoxoMnpeccHOHHOM TemJOBOM Hacoce B KauecTBe
HCTOYHHKA TeIJOTH, moiBoauMoil kK pabodeMy Teay HcOa-
PHTEJIS, MOXKeT HCHOJIb30BATHCS IPYHTOBas BOAA HJH BOAA
H3 peKH, MOps, 03epa, BiaxKHAs IIOYBA, HAPYXKHBIA BO3AYX,
cojHeuynas paaunanus. [logBox ¥ OTBOA TEMJIOTH OCYLIECTH-
JAAI0TCA NOCPEACTBOM LMPKYJIHPYIOLIETO TENJOHOCHTENA ——
BOALI HJIH BO3AyXa. - )

B 3aBHCHMOCTH OT HCTOYHHMKA TeNJIOTH H TENJOOTBO-
Hauwed cpelbl pasNMyalOT TENJIOBHle HACOCH THIA BOAA —
BOa, TIpyHT — BOJa, BO3AYX — BOJAa, BOJLAa — BO3AYX,
FPYHT — BO3[yX M BO3AyX — Bo3AyX. HaunGosee npuroaHni
AJIS CHCTEM OTOIJIEHHS IlepBHIe TPH THNOA, a JAJS oXJaxKie-
HHS — OCTAJbHLIE,

Ilns paGoTH TENIOBOro HACOCa B PEXHMAaX OTOIJIECHHA H
OXJIaXKJeHUsl HeoOXOAMMO HMeTb CHelHaNbHHA Apoccens-
HBIY BEHTHJIb M YeTHIPEXXOAOBON KJamnaH, oGecnednpalomm i
H3MEHEHHe HalpaBJieHHs [IBHXKEHHs XJaJareHTa Ha NPOTH-
BONOJIOXKHOE. TOT TennooOMEeHHHK, KOTOPhIH Gbii HCIApHTE-
J€M B peXHMe OTONJIHHS, CTAHOBHTCA KOHIEHCaTOPOM
B peXXHMe OXJ1aXKAeHHs H HaoGOopoT. |
‘Bakunckuit saBox «Konguunonep» BHIyCKaeT TemjoBbie
HaCOCH THIA BO3AYX —- BO3AYX, IPUTOAHHE AJS OTOILICHHS
XKHJBIX H OOIIECTBEHHBIX 33NNk,

Fnaeasropas

COJIHEYHbIE KOJUIEKTOPBI M AKKYMY JISTOPbI
TEMNNOTHI

4. TUMbLl KONNEKTOPOB COJIHEYHOM SHEPTUM

OCHOBHEIM KOHCTPYKTHBHBLIM 3/1€MEHTOM COJIHEWHOR yc-
TAHOBKH $IBJII€TCH KOJIJIEKTOD, B KOTOPOM IIPOHCXOAHT YJaB-
JIHBAHHe COJHEYHOW 3HEPrHH,ee NpeoGpa3oBaHHE B TENJOTY
H Harpes BOJEBI, BO3[yXa HJH KAaKOro-iubo Apyroro Tem«
JOHOCUTeNs. PasnHyaloT ABa THIA COJNHEUHBIX KOJJIEKTO-
POB — naockue u ¢okycupyomue. B nnockux xosmiaekropax
COJIHeYHas 3Heprus mnorJoumaercs 6e3 KOHHEHTpaUHH, a B
(oxycupyomux — ¢ KoHHEHTpamHue#l, T.e. ¢ yBeJHYEHHEM
HJIOTHOCTH HOCTynalmowero mnoroka paauapun. HauGosee
PacnpocTpaHEeHHBIM THIOM KOJJIEKTOPOB B HH3KOTEMIIEpa-
TYPHBIX TeJIHOYCTAHOBKAX SBJACTCS INIOCKHH KOJJIEKTOP COJI<
Heunof suepruu (KC3). Ero paGora ocHoBana Ha mpuHuu-
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fle «ropsuero SMHKa», KOTOPHIA JIErKo MPeACTaBHTH ceGe,
ecsld BCIOMHHTH, KaK HArpeBaercs Ha COJIHIE CajIOH 3aKpH-
TOr0 aBTOMOGHJIA, KOTOPBHIl CIYXKHT CBOEOGpasHO# JOBYLI-
Koff I/isi COJHEUHBbIX JyyeH, MOCTYNAIOUIUX B HETO yepes npo-
3pauHble NOBEPXHOCTH ocTeknaeHHus. [as Toro uyrobn H3-
rorosuth miockuii KC3, neo6xoauma mpexje BCEro Jyde-
HorJolalomas MoBepXHOCTh, HMeloL[asi HaJeKHBi KOHTAKT
¢ panom TPYO HJH KaHaJIOB /s ABHXKEHHsS HarpeBaeMoro
remsioHocutensi. COBOKYNHOCTb MJIOCKO Jydenor ioiakrmes
MOBEpPXHOCTH M TPY6 (KaHasno0B) AJs TenjoHOCHTENs 06pa-
3yeT eAMHBIi KOHCTDYKTHBHHIE sneMeHT — aGcopbep. OaA
JIy4IIero TOIVIOINeHH S COJHEYHON HEepPTHH BepXHss NOBEpX-
Hocth abcopbepa mosikHA OBITh OKpailleHa B UEPHBIH 1BET
MM JOJKHA MMETh CHelHajJbHOe TOTJAOILAIOUee NOKPHTHE.
CHuxeHHE TEIVIOBBIX TOTeph OT abGcopbepa B OKpyXKaloiee
NPOCTPAHCTBO JOCTHTAeTcA TyTeM NpDUMEHEHHS TemJoBO#
H30NANKHY, 3aKPHBaOIel HHXKHIOK TOBepXHOCTD abcopbepa,
a Tak¥e CBETONPO3PAUHOH H3OAALUMH, Pa3MeiaeMolt Hax a6-
copfepoM Ha onpeleseHHOM paccrosiinu ot Hero. Bcee ua-
3BaHHBLIE 3JIEMEHTH MOMEHIalOTCA B KOPMYC, H NPOH3BOAHTCA
ynAOTHeHHe TIPO3PaYHON H3ONAUMM — OCTeKJIeHHs (puc. 8).

Puc. 8. KoHCTpyKTHBHBE 3/e-
MEHTBl WJIOCKOTO  KOJJICKTOpa
COJIHEYHOHA JHepruu:

1 — pcTeRACKHE; 2 —~ AYNLNOTAOLLA-
wulas MOBEPXHOCTH C ’rpyﬁxauu ANg

HArpesacMoRt KHAKOCTH; 3 — KOPOYC;
4 — TeHdACHIONAUHA -

Taknm 06pa3oM MOIYYASTCA NMJOCKHH KOJJIEKTOP AJif HATpe-
Ba . JKHAKOCTH, OOLU{ BMA KOTOPOro TOKa3aH Ha  puc. 9.
MaxcumaibHas TeMmnepaTypa, A0 KOTODO# MOXKHO Harpers
TEeNIGHOCHTEIb B IIIOCKOM KOJUJIEKTOpe, He npesnimaer 100°C
M 32BUCHT KaK OT KJAMMATHYECKHX AAaHHBIX, TAK H OT Xapax-
TEPHCTHK KOJIJIeKTOpa M YCJIOBHH ero skcmnyartauuu. He-
CMOTPS Ha NPOCTOTY KOHCTPYKIMH CO3JaHHe XOpoluero KoJ-
Jektopa tpedyer Goabuioro uckyccrsa. K uuciy npHHUMIH-
aabHBIX npeumyltects miockoro KC3 mno cpaBHEHHIO ¢
KOJIJIEKTOPaMH JAPYTHX THIIOB OTHOCHTCH €ro CHOCOGHOCTH
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YAaBARBATh KaK NpsAMYIO (JYSHCTYIO), TaK M PacCEéAHHYIO
CO/IHEUHYIO 2HEPTHIO H KAK CJELCTBYE ITOTO — BO3MOXKHOCTD
€ro cTauHOHapHOH yCTaHOBKH 6€3 HeOOXOAHMOCTH CJieKeHus
38a ConnueMm. '

A6copbep 1I0CKOr0 KOJUIEKTOPA CONHEYHOH SHEPTHH, KAK
npaBKJO, H3TOTOBJSAETCA U3 METajja C BHICOKOH TelJonpo-
BOLHOCTBIO, 2 HMEHHO H3 CTaJH, aJIOMHHHY H 1aXkKe U3 Me-
gu. lasi HH3KHX pabouHX TeMIEpaTyp ero MOMKHO TaKxke
~ M3TOTOBHTb M3 HJIACTMACCH WM pesuHnl. IIpospaynas uso-

DS

203

===

N

Puc. 9. O6wuft BEo mJaOCKOro
KOMIEKTOPA COJHEUHOH JHEpPTHH:

1 — wopnyc; 2 -— Tenaousonauus; 3 —
AYYEROTAOW A0S NOBEPXHOCTh;
4 — ERYXcaofiHoe ocTeHaende; 5 —
Rarpy0oX AJA NOABORXA TEMJIOHOCH-
TeAr (natpy6ox AN OTBOAA Harpe-
_TOro TEINIOHOCHTEJA He NOKa3an)

=

JISIHA NPeJCTaB/ageT Co60H ONHH WJH JBa CJOS CTEKJAa HIH
NOJIHMEPHOH NJIeHKH. MoXer Hcnonb30BaThCsi KOMGHHALHA
H3 HapyXHOrQ CJOs CTEKJa H BHYTPEHHEro CJO0si moJuMep-
HOH mienku. B ciayuae HH3KOH TeMIepaType Harpesa Tell-
JoHocutens (no 30°C) KONJIEKTOpP MOKET BOBCE He HMeTb
npo3paynodl H3oasuuH. Kopnyc koasiekropa Moxer ObiTh
H3T'OTOBJIEH H3 OLMHKOBAHHOTO JKeJe3a, aJIOMHHHS, Jepera,
nnacrmaccel. B kasecrBe TenyoBok H30JSUHH MOTYT npHMe-
HATbCS pasqHYHbIE MATePHaJbl: MHHEpaJbHAs BaTa, NeHO-
noJiHyperaH H T. 1L
gyw,ecmym Pa3HoO6pasHbie KOHCTPYKUHH TJIOCKHX

Hau6osee mHpoxo npHMeHsieMble KOHCTPYKUHH a6copbe-
POB NIOCKHX COJIHEYHHIX KOJIIEKTOPOB TIOKa3aHH Ha puc. 10.
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B KauecTBe [OTJIOTHTENs COJHEYHOIO H3Jy4eHHs B KOJIEK-
Tope THma Tpy6a B JHuCTE (PHC. 10,a) ans XHAKOTO Ted-
JIOHOCHTEJIS MCIIOJIb3YEeTCs Psifi MapajniebHbix TPyO AHa-
merpoM 12—15 MM, NpUIasAHHBIX HJIH NPHBAPEHHBIX CBEPXY,
CHH3Y HJH B OAHOM IIOCKOCTH K METAJJIHYECKOMY JIHCTY U
pacnoJioKeHHbX Ha paccrosnun 50—150 mm mpyr oT Apy-
NG IS o S

a Puc. 10. Cxemn aGcopGepos nioc-
KHX XHAKOCTHEIX KOJIJIEKTOPOB:
5) a—1py6a B JHCTe; G — COCAHHEHHE

— > >— roGpHPOBAHHOTO H  IUIOCKOrO  JIHCTOB,
. 8 8 — mTaMnoBanupfi abcoplep; 2 — JUCT
) ¢ DpHBApEHHBIMH MPAMOYTOABHHIMH  Ka-

o o | HanaMH

2)

~N

ra. Bepxune H HHMKHHE KOHIB 3THX TPY6 HPHCOCAMHAIOTCH
nyTeM mafik¥y HJIH CBapKH K FHAPAaBIHYECKHM KOJJIEKTOPAM.

B koJnekTopax Ajs HarpeBa Bosayxa (puc. 11) cpexa
ABUKETCS B TIPOCTPaHCTBe, 06pa30BaHHOM NPO3PAYHOH H30-
JsiIHeR W JIyueBOCIPHHHMAIOLIEH [OBEPXHOCTbIO H3 METal-

————

Puc. 11. CxeMu MJIOCKHX BO3JAYHIHHX COJHEYHHX KOJJIEKTOPOB C JIBHIKE-

HHeM BO3AYXa IO IJIOCKMM (@), opeGpenHnM (6) H roQppHPOBAHHBIM

(8) abcopbepoM, yepes paA CTEKNSHHEIX MJIACTHH (2) W MOPHCTYIO Ha-
caaky (0):

1 — octeknenne; 2.— aGeopbep; 3 — TEMJIOHSONSILASA; 4 — HOTOK BO3RYXa

JMYeCKOro Jucra maockoro (puc. 11,a), ¢ pebpamu (puc.
11,6) wau roppuposansoro (pHc. 11,8), H3 CTEK/AHHBIX
NJACTHH, HAOJIOBHHY 38auepHEHHBIX H HANOJOBHHY HpO-.
apaunmx (puc. 11,2), u us nopucroit Hacagku (puc. 11,0).

B maockom KC3 miomlmajs «OKHa», yepe3 KOTOPOE COJ-
HeYHasi SHeprus momnajgaer BHYTPb KOJJIEKTOPa, paBHA ILIO-
HWAaAM Jyuenoryomaonei NOBEPXHOCTH, H NO3TOMY IJIOTe
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HOCTb NIOTOKA COJIHEYHOH palHaluy He yBenuuupaercsa. [Ipu
HMCIONb30BAHHH KOHLEHTPATOPOB, T. €. OITHYECKHX yCTpOACTS
THIIA 3€pKaJ HJH JHH3, AOCTHraeTcs NOBHIUEHHE NJIOTHOCTH
[IOTOKa COJIHEUHOH 3HEPrHH. DTo HMEeT Mecro B dokycupy-
IOIHX KOJIIEKTOPAX COJIHEYHO! 3HePruH, Tpe6GyIoIHX creny-
aJbHOTO MEXaHM3Ma s ciaexenns sa CosHueMm. 3epka-
na — IVIOCKHeE, napaGoJsiouHbie HAH napa6oyo-HHARHAPH-
YECKHE — H3rOTOBJAIOT W3 TOHKOTO METaJaJMuYecKOro JUCTa
HJIH (OJbTH MJH APYTHX MaTepPHAJOB C BHICOKOHN oTpaxa-
TeJIbHON CNOCOGHOCTBIO; JIHH3b — U3 CTEKJAa HJAH IJIaCTMace.
DOKYCHPYIOLIHE KOJJEKTOPH OOBIYHO PUMEHAIOTCS TaM, T1e

2

Puc. 12. KoHueRTparopu conHeuHol SHepTHUH:

a — napaGono-NHINHAPHICCKHA KOHIEHT
: . PaTOp ¢ TPYGUAaTHIM NPUEMHHKOM HAAYY
;lg;é ge—.r; d)ox;!mu, 8 — napaGoNMOKAHKA KOHLEHTPATOp; & — AHHSa !l>peﬂ(¢.rl:a %’f-:
HOCTaTOB ¢ ULEHTPAJLHRIM  NPHEMHHKOM H3JIYYCHHR; 1—01pé)ﬁ5reas‘~
2 — NPHEMHHK H3NYYECHHS i

Tpe6yloTca BLICOKHE TeMIepaTyphl (coneuntie anegrpo-
CTaHuPEH, NeyH, KyXHH H T.1.). B cHcTeMax TenaocHa6xenus
SAaHHA OHHM, KaK NPABHJO, He HCIOJb3YIOTCS. Hekoropnie
THIEL  KOHHEHTPATOPOB, HCIOJMb3YEMHX B (OKYCHPYIOUIHX
KOJsslekropax, nokasanel Ha puc. 12. ITnockue KC3 rakxe
zl:hr‘yr ObiTh CHAGXeHH AEIIEBHIMH IIOCKHMH OTpazKare-

H.

Kpome onucannnix a8yx ocuoBHsix Tunmos KC3 — mioc-
KHX H (OKYCHPYIOWHX KOJJIEKTOPOB — pa3paboTaHH M He-
NOJb3yIOTCS © CTEKAAHHbE TPyO6uaThie  BaKyyMHPOBAHHHR
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" KOJIIEKTOPHI, COJHEYHble NMPYAbl, NPEACTAB/AIONIHE coboit

komGuuanuio KCOD H aKKyMyJasTopa TemJoTH, M T.I.
CpaBHHTE/bHAs XaPAKTEPHCTHKA KOJJIEKTOPOB Dpa3jiud-

HBIX THIIOB faHa B Taba. 2.

Ta6auna 2. XapaKTePHCTHKA OCHOBHBIX THROB COJIHEUHLIX

KOJAAEKTOPOB
OrnocH-
Pagouan KI13 TenbHas Crexenne
T""o ?,gﬁi‘;f,‘;” TeMIIepary« KoaRex- | TpeGyemasn sa CoaBuem
Kkoa pa, °C Topa, % | maotazs,

%

30—100 30—50 100 He tpebyercs
40—100 15—25 130 He TpeGyercst
no 1000 60—75 | 20—40 |Bpamenue BO-
KpYT ABYX oceit

Tnocknit KCI
CoJsiHeUHBIH NPYH,
LlenTpanbHLA DPH-
eMHHK C IIOJieM re-
JIHOCTATOB
ITapaGono-uuanH-
JpUUecKHH KOHIEH-
TpPaTOp
BakyymupoBaHHBI
CTEXNAHALA  TPYG-
HaThifl KOJJIEKTOP

Kpyr onnok ocu

90—300 40—60 | 50—75 | He Tpebyercs

5. SIOGEKTMUBHOCTb COMHEYHBIX KOJIEKTOPOB M METOAILI EE
MOBbILLIEHUA

IMoxkasatenem 3ddexrusHocty KCID aBaserca ero xo-
3¢ PUUHEHT [OJe3HOro AefCTBHSA, PaBHBH OTHOIICHHIO Ted-
JAONPON3BOLUTENHHOCTH KOJIIEKTOPA K KOJNHYECTBY COAHEY-

HoOM 3HEePrHH, MOCTyNAlIeMy Ha KOJNJIEKTOP:

Nk = QK/(ER A)’ v

rae Qx — TeNJIOMPOH3BOAHTENBbHOCTb KOJJeKropa, Br.u;
Ex — KONHYECTBO COJIHEUHOH SHEPrHH, NMOCTYNAIOWleH HA
1 M2 muomazin noepxHoct KC3, Br-u/m?; A — miowans
nosepxHocTa aGcopbepa KC3I, M2,

Bennuuny Qx MOXHO ONpeieNuTs NO PacXoAy Ten/oHO-
cutens m, krfc, ero yaembHoil remnoemkocts  Cp, Br.q/
[(gr-°C), W paA3sHOCTM TeMIEPATyp TENJIOHOCHTENs Ha BH-
xone T» u Bxoge Ty KC3, r.e. Qx=mCp(T2—T1).

KosbdunueHT mosesHoro AedCTBHA KOJJIEKTOpa COMHET-
HOft 3Hepruu onpenensiercs ero 3(pdeKTHBHBIM ONTHICCKHM

%0

no 500 50—70 { 30—50 |Bpamenue BO- -

KILH no 1 spderruBrbiM K03 PHIHEHTOM Tenmonoreps Kx:
N =MNg— KR (T'ri - TB)/IH)

rie Iy — UHTEHCHBHOCTb NOTOKA COJIHEYHOH SHEPruu, nocry-
naiomero Ha nosepxnocts KC3, Br/m?; K« — sddexrus-
HHH K03 ¢uuunent rensonoreps KC3, Br/(mM2.°C); Ty —
TeMIepaTrypa HapyxHoro sosayxa, °C. -

IlpuBenennas srie ¢dopMysa naeT MIHQBEHHOe 3Hage-
nue KITI KC3, koropoe Moxer GbiTh NPHHATO CPEAHHM A5
IaHHoro gaca cyTok. Ho mockosbky HHTEHCHBHOCTH IIOTO-
Ka COJIHEYHOH sHepruu /¢ B TeueHUe AHS H3MEHsETCS OT HY-
Jisl Iepel BOCXOAOM H nocJje 3axona CoHIG 10 MakCHMyMa
B COJHEUHH# HOJJEHb, TaKXKe CHJbHO h3meHserca u KI1[J
KC3. .

Orciona caenyer, uTo cpeaHeaHeBHoe 3HayeHuwe KIII
Oyner 3sHauYHTEJbHO HHKE, YEM €r0 MaKCHMAaJbHOE 3HAUeHHe
B NMOJXLEHD, :

BosHHKaeT BONPOC — OT Y€ro 3aBHCHT Beamynsa KITJ

KOJIJIEKTOpa COJIHeuHOi sHeprun? Haubosee cuabuoe Bing-

nue Ha KILJ nyockoro KC3 okasniBaior: 1) MeTeopoaoru-
YeCKHEe napaMeTpbl — HHTEHCHBHOCTb COJIHEYHOH 3HepPTHH
I, n3aMepsieMasi Ha TrOPH3OHTAaJibHOH NOBEPXHOCTH, H TeMIIes
parypa HapyxHoro Bo3ayXa Ts; 2) KOHCTPYKTHBHLIE Xa-
pakrepucrukn KC3 u cBofictBa syuenorsiomamoimeli noBepx-
HocTH aGcopbepa — MaTepMas H TOJUIHHA JHCTA, TOJIMHA
H KO9(QHUHEHT TEMJONPOBOAHOCTH TEIIOBOH H30JSLHH,

‘mar TPY6, 9HCJIO CJI0OEB OCTEKJIEHHA H €ro NponyckaTteabHas

cnocoGHOCTh; 3) pabGounie mapamerpr KCD — pacxog rten-
JIOHOCHTEJISI H ero TemMneparypa Ha Bxojze B KC3. . .

Ilp# cpaBHeHHH Pa3/NHYHBIX MATEPHAJOB, HCIOJIb3YEMHIX.

AJI5 H3roTOBJIEHHSI aGcopbepa, — MedH, aJIOMHHHA, CTalH,
HJIaCTMACChl — YCTAHOBJIEHO, YTO C YBEJHUEHHEM NPOH3Bes
LEHHs TOJIIIMHH JIHCTa § Ha ero Ko3hQHIHEHT TeNJIONPOBOA-

Hoctu A suadenne KIIJ koasexropa Bospacraer. Tak, npu

TOJILIHHE JYYEOrJaOMLaoOUIero JHeTa B 1 MM U3 MenH, anio-
MHHHA, CTaJH HJIH njactmacch [A==390; 205; 45 wu
0,6 Br/(M-°C) coorsercrBenro] KIII KC3 cocrasiser 52;
50; 48 1 22 %.

B raba. 3 npuBefeHH 3Hawenus kosdh¢uuneHTa 3)DEKTHBHOCTH
opeGpeHHs] MeTaMIHYECKOrO JIHCTa JYYeBOCHPHHHMAIOWEH MOBEPXHOCTH
naockoro KC3 B 3aBHCHMOCTH OT MarepHala pe6pa, ero TOJIIHHE H Ia-
ra TpyGoK AAA TemloHocHTeast (o6blyHO B mpexenax 50—150 mu).

TenaorexHHYeCKOe - KaueCTBO JYYeBOCIPHHHMAIOINEH INOBEpPXHOCTH
KOJJEKTOpa Bo3pacTaer HPH WKCHOJb30BaBHH 6oliee  TEMJIONPOBOAHOrO
Marepuana, npH YBEJAHYEHHH €70 TOJHHH (XOTA BAHSHHE 3/leCh HeBe-
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Ta6auwra 3. Koabdunuenr sthdexrusHoctu opeGpenns F’
abcopbepa MIOCKOr0 MUAKOCTHOTO KOJAAEKTOPA (TOMMHHA JdHCTa 1 MM,
anamerp Tpyd 25 mm)

Marepwa " B oc IUar tpyG, MM ~
JIHCTA + Br/(M.°Q) 5 | 100 g 15
Meas 390 0,989 0,972 0,948
AsioMHHUR 205 0,933 0,967 0,934
Cranb 45 0,984 0,925 0,819

JIMKO) H yMeHbLIEHHH lara TpyGoK., YMeHblleHne graMerpa Tpy6ok ¢ 25
a0 12 MM Baeuer 3a coboit cRHXeHue Ko3dbuuneHTa 5 PeKTUBHOCTH HA
0,03—0,05, Ho npH >ToM 'yMeHbLIaeTCs O6LIAA TENJOEMKOCTh KOJIEKTOPA
H €ero TennoBaf HHEPUHA, a CIELOBaTeJbHO, OGHCTpee NPOHCXOLHT €ro
pporpes, 3a30p MeXAY JyYeBOCOPHHHMAlOUiei HOBEPXHOCTbIO H OCTEK-
JIeHHEM H MeXJY BHYTDEHHUM H HapYXHBIM CJOSAMH JBYXPSAAHOTO OCTEK-
JieHHst OOHUYHO BbIGHPalOT B npefenax 15—25 mM. ToamuHa Temaosoi
H3OJALKH HUXHell moBepxHOCTH abcopbepa mpuHHAMaeTcs paBHOA 50—
75 MM, a GOKOBEIX IOBepXHOCTel — 25 MM.

Tlpn BospactaHuM HHTEHCHBHOCTH HHCcoAsALHH ¢ 300 no
1000 Br/m? KI1[I xonnexropa yBenununsaercs ¢ 32 xo 59 %,
a MPH YBeNHYEHHH TeMIepaTypbl HapyXHOro BosAyxa.c 10
1o 30°C KI1 sospacraer ¢ 41 no 55 %. ’

OueBugHo, uTo B X0s10Hb# nepuos roaa KITH o6uuHoro
niaockoro KC3 BecbMa HHBOK. :

Bosbwoe pausiume na KIIJ KC3 okasbiBaer Temnepa-
Typa TeINVIOHOCHTENsI Ha BXOJle B KOJIEKTOD: YeM OHa HHXKe,
TeM HuxXe Temsosble norepn KCO u Buime ero KII. Ipu
yBeqaunyennn pacxona remonocurenss KILJ KC3 pospacra-
€T 0 ONpeJeJIeHHOro Ipeiesa, a8 3aTeéM OCTAeTCs NOCTONH-
HBIM, TaK 4TO CYyHI€CTBYET ONTHMAJIbHH® JHaNa30H 3HaYeHHil
pacxona tensoHocutess. KIIO KC3 cunpHO yBenuyu-
BaeTcs NpH nNpHMeHeHHH abcopbepa c CeNleKTHBHBIM MOKPHI-
THEM, XapaKTepH3yeMbiM OOJbINUM OTHOILEHHEeM MOrJOLLA-
TEJbHOH o M H3JyuaresbHOR er cnoco6Hocreft. Tlpu onuo-
CNIOHHOM OCTEKJIEHHH H3MEHEHHE CTENeHH CeJeKTHBHOCTH
a6copbepa acler ¢ 1 no 12 npusonur x yBeanueHmio KITJ[
KC2 ¢ 45 1o 60 %. ) .

Ilpn HCHBITAHHY KOJJIEKTOPOB MOJYYalT 3aBHCHMOCTH
KIT komieKTopa M« OT OTHOLUEHHS Y PA3HOCTH TeMIepaTyp
TemyIoHocHTeNs Ha Bxoge B KCD u napyxuoro Bosayxa AT
K IJIOTHOCTH MOTOKA COJIHEYHOMH 3HePruu [x Ha NMOBEpPXHOCTH
KC3. TunuuHble XxapakTepHCTHKH ILJIOCKHX M BaKyyMHpO-
BAHHOTO KOJLJIEKTOPOB M 06/1aCTH HX NPHUMEHEHHs NMOKAa3aHLI
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Ha puc. 13. Kak suanm, xapakrepucruka KC3 n3o6parxaer-
csl npsiMo#t suHuel. Touka ee mepeceyeHHs ¢ BEPTHKAJBHOMN
0Cbl0 cooTBeTCTBYeT 3ddexTuBHOMY ontuyeckoMy KIII 4,
IIpH yrje nafeHust conHeuHbix aydeft 0°, a taHreHc yraa Ha-
KJIOHA TPSIMOA K TOPH3OHTaJbHOA ocH — 3(dekTHBHOMY
ko3 duuuenry rennonorepp KC K. '
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Puc. 13. XapakrepucTnka KOJIEKTOPOB CONHEUHON SHEPruy:

I — gonAekTOop Ges OCTEKNEHHSA; 2 — KOMMEKTOP ¢ OLHOCJHONHBIM OCTeKJEHHEM: § —

KOJNEKTOD € ABYXCAIORHEIM ‘OCTEK/eHHeM; 4 — CEeNIEKTHBHRI MJIOCKHH KOMIeKTOp C

ONHOCAOHHEIM OCTEKNEHHEM; 5 — CTeKAAHHHIN TPyOGUaTHH BaKYYMHDOBaHEBIE KOJM-
JEKTOp

XapakTepHCTHKA COJHEYHOTO KOJJEKTOPAa ONHCHIBAGTCH
caenyome#t gopmysodt: ne=mno—Kxy. [Ipu sToM onruye-
ckuft KITH 1o u xoapdunuent tenmonorepn Ky AN KO-
JIEKTOPOB, XapaKTEPHCTHKH KOTOPHIX NPELCTABJECHH Ha PHC.
13, papuui: : '

3—675 33




K.
Mo Bt/ (Mi(’— -°C)

HetenexTusunil NJ0CKEA KoMjaekrop Ges ocrexnenus 0,95 15
To e ¢ OLHOCJOMHBIM OCTEKJeHHMeM , , , , , 0,8 7
To- e ¢ IBYXCAOHHBIM OCTCKjaeHueM . . . , , 0,78 5
CeneKTHBHEI IJIOCKHA KONJEKTOP € OXHOCJOMHEIM i 5
OCTEKJEHHEM .« o« o e« ¢ « & « 4 4 0,8 3,
BakyymupoBaHHBI CTCKJISHHBIH TpybuaThil KoJJIeK- 0.75 0
TOP:;&;:::;;;:;;@:!I:, B

Onruyeckuis KILIL onpejensieTcss NPOH3BEACHHEM KO3b-
(uLHenHTa NPONYCKAHHS CONHEUHOrO H3JyJEHHs NPO3PauHOi
nsoasinued © (aas 1—3-caofinoro ocrexyenns t=0,6+0,95)
u kos(dHIHEHTa ero morjomieHus abcopbepom o (a=
=0,85-+0,98) u ne sasucur ot Ix H Pa3HOCTH TeMmepaTyp
AT xonnextopa Tx u HapyxHoro Bo3ayxa T's. Tensosuie mo-
TepH CHUXKAIOT NOJIE3HYI0 SHEPTHI0 KOJJIEKTOPA H BO3PACTa-
0T ¢ ysennueHuem pasnoctn Ttemneparyp AT. [luanason
THOHYHBIX 3HaueHHH Ko3Gh¢uuHEeHTa TenJonoTepsh - Ki=
=1,2+10 Br/(M2-°C).

. Y3 puc. 13( BHI[HO),‘IITO npu y=AT/<<0,013 M?-°C/B1~
HAOCKHAH KOJJNEeKTop 6e3 OCTeKACHHS uMeeT HauboJIbIINI
KI1J, B auanasone aHavenuit y a0 0,045 m?-°C/BT Konaek-
TOP C OJHOCJTOHHBIM OCTEK/IEHHEM 6oaee atpcpexmsfﬂo, yeM
KOJLJIEKTOP C ABYMs CJOSIMH CTekJa, npH y=>0,025 M2 C/BT
caMbIM 9(hOEKTHBHLIM SIBASETCH BAKYyyMHPOBAHHLIA KOJJIEK-
top. JLns niaBare/bHBEX 6accefiHOB, pabOTAIOLIAX JIETOM NPH
_BHICOKHX 3HAUEHHSX TeMnepartyprl Bosiyxa T M WHTEHCHB-
'HOCTH COJIHETHOro ‘M3JYUEHHS B MJIOCKOCTH Kojekropa [k,
§-Mano u3-sa Maunoi pasHoctd temieparyp AT, u HanGoJee
nenecoobpasHo HCNOMb30BATH JelleBbie MJIOCKHE KOJJIeKTO-
‘pm 6e3 oCTeKJeHHs (B YaCTHOCTH, nnacmaccom_ale). 06-
aacth A (y<<0,03 m2-°C/BT) cCOOTBETCTBYeT NpHMEHEHHIO
COJNHEUHBIX KOJJNEKTOPOB JJIS oforpeBa niaBalesbHHIX Gac-
ceitnos, 5 (y=0,03+0,08 m?.°C/Br) — aas ropsuero Bo-
nocra6xkenns u B (y>0,08 m2-°C/Bt) — AJst OTONJIEHHS.

Jlas ropsuero BOAOCHaGKeHus TpeSyercs pasHOCTb Tey-
neparyp AT==20--50°C, u uro6u npu CpeiHedi M HeBbico-
KOil WHTEHCHBHOCTH COJHEYHOrO H3JNYueHHs, CKaxeM, 300—
500 Br/M2, naBaTb NOJE3HYIO SHEPTHIO, TpebyIoTcs Hecenex-
THBHHE KOJJIEKTOPHl ¢ OXHHM-ABYMS CHOSIMH  OCTeKJIeHH:
HJIM CeNIEKTHBHHIR KOJJIEKTOP+C onHQCﬁQﬁHHM OCTEKJICHHEM,
TIpumenenne ABYX CHOEB OCTEKJERHA: THHXKACT . TeN/OBhIe
NpTepH, HO OABOBPEMEHHO YBCJIRUNBAET ONTHYECKHE NoTe-
pu. Ilns oronuenus spaHui TpeGyercs Gosblias pasHoCTh
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temMneparyp AT, KOTOPYIO' MOTYT 0GECHeUHTb TOJIbKO BHICO-
KO3 PeKTHBHEIe KOJUICKTODH, HaNpHUMeD BaKyyMHUPOBaH-
Hble HJIM TJIOCKHE C CeJIeKTUBHBM abcopBepoM. ‘

O6beM mpOMBIILIEHHOrO NPOU3BOACTBA COAHEUHOro 000-
pynoBatinss B CCCP sBHO He oTBegaer coBpeMeHHBIM Tpe-
GoBaHMAM. B 4acTHOCTH, comHeunne KONMEKTOPH BHITYCKA-
forca Ha Bparckom 3asoge ortommTensHOrO 06OPYAOBAHHA.
Tam BpPOH3BOZHTCA MOCKMI KOJLIEKTOP A/ HATPEBa IKHA-
KOCTH, TPENCTaBAAOIMA Co60f MIOCKYI0 JyHqenoraomao-
IMyi0 CTAaJbHYIO NaHe/Ib C KAHAAAMH ISl BOAKL, IOMEILEHHYIO
B KOPNyC ¢ OJHOC/JOAHBIM OCTeKJEHHeM M TEHJIOBOH H30-
Jsuueil THUILHOR cropoHm aGcopbepa {puc. 14,a). TaGa-
puTH BHyckaeMoro mMoayast KC3 1530 X 630X 98 wmm, no-
Iajp Jy4enoraomaiomeli NopepxHocTH - abcopbepa 0,8 m?,
macca 50,5 kr (B craabHoM kopmyce), crouMocts 37 pysb.
Hpyramu - opranusaumsamn — [10 «Crenrennoremioson-
Tax» B r. TOHJHCH, ONBITHEIMH NPOH3BOACTBAMH HHCTHTY-
ToB Kues3HHMHSIII u ®TU AH Y3CCP B r. Tamgenre —
B HEeGOJbIUMX KOJHYecTBAX Bhinyckaioreda KCO ananormu-
HOro THMa (pHC. 14, 6 H 8) C HCNOJbIOBAHHEM CTAJIbHBIX HA-
HeJBHHX paguatopoB Tumos PI'C .uau 3C, umemouux
nn0IEAAb JydenorJiollawmed nopepxaoctH 0,62—0,72 m2,
Maccy OF 32 10 36 xr (B aJIOMHHHEBOM Kopmyce) H CTOM-
Mocth 46—50 py6. 3a Moayss. AGcopGep MOKPHIT yepHOM
xpackoli ‘Mapox I1®, HU, KO, XB uau BT ¢ no6asienuem
caxn. Konnexrop mMeer oaHoO- HJiH JIBYXCJOAHOE OCTEKJIe-

HHEe B TenioBYI0 H3ossuuio. Kosdppuuuenr remsnonoreps .

DM OAHOCJOHHOM OCTeKJIeHHH — okoao 10 Br/(M2.°C).
O6pbem nponssoacrBa KC3 ua Bpatckom 3aBoge 100 Tric. m?
KC3 B ron. TIlnamupyercsi KOBeCTH NDPOH3BOACTBO /0
I MaH. M? B rOJl H YJAYYUIHTH ONTHKO-TENJIOTeXHHYECKHE Xa-
pakrepucraku KC3, cuusup KoapduuuenT tenionoreph X0
2,3 Br/(m?.°C). = : R

3a pyGeROM BO MHOTHX CTPAHAK OPraHA3OBAHO MACCOBOE NPOMBIH-
JeHHOe NHPOH3BOACTBO KOJJIEKTOPOB *COJIHeuHOR sHepruu. [lepBoe Mecto
B MHpe N0 KojiudecTBY ycTaHoBIeRHHIX KC3-zammmawr CIIA, rze 06-
Hlas BACINAAL KOANEKTOPOB cocrasaner (uo AanusiM 1988 r) 10 man. m?,

- BTopoe mecTo — Snosua (8 mume m? KC3), aagee caeaywr: Uspanas —

1,70 man, M2, Apctpanas — 1,2 mau. M2 Ha ognoro xureas IPAXOANTCH
B Mspauae 0,45, B Ascrpanuu — 0,08, 8 CIIA, T'penun u Llseduapaun —
0,06 m?* nnomazxn KC3. -

Tlonsimenne TennoBsof 3PPEKTABHOCTH COJHEYHKX KOJ-
JIEKTOPOB MOKGT'GHTB DOCTHTHYTO HYTEM APHMEHECHNUN: KOH-
LUEHTPATOPOB COJNHEYHOIO H3JYHeHHS; CelleKTHBHO-IOr/Ioma-
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Puc. 14. }Kfmxocmue cosiHeusbie KOJIEKTOpH Bpartckoro 3aBolia‘oro-
nuTeasHoro ob6opynosanns (a), Kues3HUMIII, I10 «Cneurenuotenno-
moHTax» (6) u ®TH AH YsCCP (8):

1— ocrexyienue; 2 — YOJMOTHEHHE TEPMETHKOM; 3 — JYHENOrJoOMalollas NaHe/b]
' 4 — tepncusonsuAa; 5 — Kopnyc

B

I011ero NOKphuTHA abcopbepa; BaKYyyMHPOBAHHUSA npOCTQchr—
Ba BHYTPH KOJIJIEKTOpa; HECKOJIbKHX CJIOEB NMPO3PayHOH H30-
JISHUM; COTOBOH sTueHCTOfl CTPYKTYDH B IPOCTP@HCTBE MEXAY
abcopbepoM H OCTEKJEHHEM H aHTHOTPaXKAaTEeJNbHHIX NOKpPU-
THH Ha OCTEKJIEHHH.

" B pesysbraTe IpHMeHEHHS YKa3aHHBIX METOLOB CHHIKa-
IOTCsI TENJIOBLIC NOTEPH KOJJAEKTOpa H NOBHIUAETCA ero

KI1I. ‘
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]

CeunexrtugHbie nosepxHoctu aas KC3. Haubonee sdpdex-
THBHBIA C110c06 nosbilleHnst KIT[ nJIOCKHX KOJUIEKTODOB
COJTHEYHOH SHEPTHH CBA3aH C. NIPHMEHEHHEM CeJIEKTHBHO-
TIOrJIOMAIOINHUX NOKPHITHA. BTopo#i crnoco6 COCTOHT B H3aMe-
HEHHH ONTHYECKHX CBOMCTB HPO3PauYHOH H3OJALHH C IENbI0
YBEJIHYEHHS €e OTPaXKaTeNbHOM CHOCOGHOCTH Pr IO OTHO-
IIEHHMIO K TeMJIOBOMY M3JyueHHIO abcopGepa M IPOIYCKa-
TEJbHOH CNOCOGHOCTH Te AJISL COJNHEYHOTO H3JyYeHHS.

CenieKTHBHEIE NOKDHITHS I/  JIydemorjomammel mo-
BEDXHOCTH COJIHEUHOTO KOJJIEKTOpa AOJXKHH 06aanarth Bbi-
COKMM KO3 GHUHMEHTOM NOTJIOWEHHS O KOPOTKOBOJIHOBOTO
COJIHEYHOro H3JydeHHs (KOpodue 2 MKM), HH3KOH H3JIydYa-
TeJIbHOH CMOCOGHOCTLIO &r B HHOPAKPACHOH o6aacTH (AJIHH-
Hee 2 MKM), CTaGHJIbHOR BEJHUHHON CTENEHH CeJeKTHBHOC-

- TH Gcf/er, CNIOCOGHOCTBIO BBHIAEPKHUBAThH KPaTKOBDEMEeHHbI

neperpes .NOBEPXHOCTH, XOPOUIeH KOPPO3HOHHOH CTOHKOC-
TbI0, 6bITb COBMECTHMBIMH C MaTEPHAJIOM OCHOBHl M HMEThb
HH3KYI0 CTOMMOCTb. [y HIeanbHOH CeNeKTHBHO-NOIVIOA-

-Llauel NOBEPXHOCTH Oc==1 u e,=0, a Aas uneasbHOi

APO3paYHOH H3ONALUHH Te==1 H pr=1. .

YBenuuenue o Bauser Ha a(ppexktusHOocTs KCD B Gostb-
Iiefl CTeneHH, YeM aHaJOrH¥Hoe yMeHblieHHe er. ORHaro
TOMY4HTh BEICOKOE 3HAUEHHE . Hexerko. [lis uepHo# xpac-
Ku ac He npesuinaer 0,95, Takoe ke 3HaueHHe HMeeT H er.
CeNeKTHBHEIE NOKPHITHS, KAK NPAaBHAO, NPEACTABJISIOT CO-
6ofi TOHKOTLIEHOUHHE “QUILTPH, M NPH yBeJHYeHHH G 3a
CUeT YTOJILIEHHS NJIEHOK OZHOBPEMEHHO Bospacraer e,. Ca-
MHHA DacnpoCTPaBeHHBIA THH CENEKTHBHHX TNOKPHITHA —

- 3TO TOHKHE IIJIEHKH Ha METaJ/lJINYeCKOR OCHOBe, MOIJOIalo- .

I[He BHAMMBbIA CBET M HPONYyCKalomue WHPpakpacHoe H3JYy-
geHde (MK). Ciona, B wacrHocTH, OTHOCSTCH MOKPLITHSA H3
YePHOro HHKeJIss H YeDHOrO XpoMa, HAHOCHMBIE 3JEeKTpO-
XHMHYECKHM Ccrnoco6oM. Ha NOAJIOXKKY M3 HUKENS, UHHKa,
osoBa uau MenH. IIpuMensiiorces u Apyrue crnocobnl HaHece-
HHSI IOKPBITHE 9TOTO Thna. CeJeKTHBHbIE KPACKH IOJNYdaoT
u3 npo3pauHbix B MK-06macty  nosynpoBoiHHKOB B BHAe
MEJIKOrO MOpOoIUKA ¢ 6OJbLIOH NOPO3HOCTBIO U CHHIKEHHUS
adexTHBHOro K03)PUIHEHTA OTPAXKEHHS MOBEDXHOCTH.

~ TloxpaiTHe yepHBIM XpoMoM HauGosiee NEPCIEKTHBHO AJIS
NoJiydeHHsl TpeOGyeMbIX OIITHYECKHX CBOHCTB M BBICOKOI
TEPMHYECKOH# CTaGHJBLHOCTH Npu TeMmmepatypax ao 400°C
(8 Bakyyme). Ho nuotHocts snexrpuueckoro roka mpu na-
HeceHuM uepHoro xpoma nourd B 100 pas Bwiue, yem aas
YEPHOr0 HHKEJIfA, OTCIOAA H BBLICOKAS CTOHMOCTb CEeJIeKTHB-
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HHX OBEPXHOCTEN ¢ YePHHIM XpoMOM. B kauecrse moanox-
KH JJIl YEPHOTO HHKEJiAd M YEPHOr0 XpPOMa HCHOJbSYIOTCS
' noauposaHHeie Merajan. Ha puc. 15 noxkasano usmenenue
oTpaxKaTeJbHOH CIOCOGHOCTH p NOKPHTHA UepHBIM XPOMOM
B 3aBHCHMOCTH OT AJIMHBI BOJIHBL A M3JIy4eHHUS

Hausyumine pesyabTaThl NOJYYEHH € YEPHHIM XPOMOM
Ha aJIOMHHHEBOH (ogbre (o.=0,964 u £,=0,023) u ¢
yepHHIM HHKeJeM Ha O6aecTsaliefl HHKEJEBOH NOMJIOXKKE
(0e=0,96 1 e:=0,11). 3

id
1
- oo “ Puc. 15. 3aBucumocts ko3dpdn-
06p LMeHTa OTpaXeHus OT AJHHH
04 BOJIHH AJS CENEKTHBHON NoOrjo-
02k IKOeH NOBEPXHOCTH H3 YEpHO-
o T B Y ro quma

. g ] .
» 20
0385 Tz Wby A

.-, B Bacrosillee BpeMs AOCTHFHYTH 3HAY€HHA CTENEHU Ce-
- BEKTHBHOCTH, T.€. ®c/ex==10+20. [Ipn cTemeHH cesieKTHB-
Hocti 20—40 pasHOBecHas TeMIepaTypa Jy4elorJomaio-
el NOBepXHOCTH KoaaekTopa (6ea ee OXJaxKACHHSA TENJO-
HocutesieM) pocruraer 350—600°C. Ha ocrekaenne Moxer
GEITh HAHECEHO aHTHOTPaXKaTeJbHOE NOKPHITHE H3 JTHOKCHAA
nHaud. Ha nosnpoBaHHYI0O NOBEPXHOCTH METAJJHYECKOro
JuCcTa, OGJANAOIYI0 BHICOKOR OTpaXKaTedbHOH CIOCOGHOC-
THIO H, CJIEI0BATeIbHQ, HHSKHM 3HAUeHHEM €y, MOXHO HaHe-
CTH CJOM Cd3KH, IPH.3TOM KO3 (HIHEHT NOTJIOLUICHHI  Clc
* COJIHEUHOro H3JyueHHs Bo3pacrter 0 0,96. o
CpocoGL1 nosyyeHHss CENEKTHBHLIX NOMJOIMAIOMMX NOKphiTHE., Hau-
GoJiee mpOCTOH CHOCOG MOJYUYEHHS CEJNEKTHBHON. MOBEPXHOCTH —— 3TO XH-~
MHYECCKOEe OKHCJACHHE MenRu, ncnonbayemoﬁ B KayecTBe MOMJIOXKKH Ha

IpPYrEX MeTajllaX, IpH STOM NOJy4aercs HOMJOUMAIOWMH caoi OXHeH
Menn. PaceMoTpuM cnocoOHM HaHeceHAst NOKPHTHH M3 UEPHOIO HuKens

¥ YepHOTO XpOMa Ha cTafib ¢ NOAROKKOH H3 GJACCTHALIErO HHKENfl, KOTO-

pHii MOXKHO HaHECTH B 3JEKTPONHTHIECKOH BaHHe, copepxaue#t 180 r/x
NiSO,4-6H,0, 40 r/n Gopuoit kucnotel n 40 r/n NiCle npu renneparype
50°C, pH=4 u cune 7oxa 3,5—4,5 A/am? UepHnf HHUKesb Hamocsr
B BaHHe, conepXameit 65r/n NiSO4-6H,0, 201/a.ZnS0Q,-7H,0, 30 r/n
(NH,):50, u-11 r/x NH,NS npn temneparype 25—30°C u naornocts
ToKa 0,06—2 A/nm2. IToKpHTHe H3 HEPHOTO XPOMa NPEACTaBARET coGof
DJEHKY, COCTOAILYI0 M3 . MeNbYyaHHIHX YACTHIL METaMIHYeCKOro xpoma
B naoaupyomeit pemerke CrzOs. JIpH 0OHYHOM CNOCOGEe HaHeCeHHs 3T0-
YO _NOKpHTHA TpeGyeTcs BHCOKas NAOTHOCTB  SMEKTPHYECKOrO Toka
(75—150 A/am2) npu Ttemneparype 10—=15°C, T. e. ¢ oxnamaenuem,
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PaspaSateisaercA crOCOG HameceHusi, ocymlecTBAseMuwit npu 20—60 °C
¥ napruoct ToKa 7,5 A/am2 Coctap BauHB AAR  HAHeCEHUR UEPHOTO
xpoMa #a Markyw craab: CrO; — 300 r/n, BaCO; — B koanuectne, go-
cratoysoM ania yxanemus Bcex monoB NOT, caxaposa-—3rfa, $ropen-
aaxar — 0,5 r/n; remoepatypa 12—15°C, naotHocTs Toka 32—36 Afam2,
Croco6H HaHeceHHsl MOKPHITHH NOCTOAHHO COBEPUICHCTBYIOTCH.
HOnm nAocK#X cOAHeUHmX KOANEKTOPOB Jydllie BCEro NOAXOANT ce-
JICKTHBHOIE HCPHBIC BOTJIOL{AlOWHS KPACKH. .
Coaneynnie KONJMEKTOPb € TENAOBHMMH TPyGamu. B no-
cliepude ronue paspaorannl KOHCTPYkuuH KC3 ¢ ucnoas-
Josauuem TensnoBmix TpyG6. Kak uasectHo, temnosas rpy6a
npeacrasaser cobofi BaKyyMHPOBAHHOE —I'epPMeTHYHOE YCT-
poiicteo B BHAe TPYOH HIH HJIOCKOr0 KaHA/A ¢ OPOAOJBHEL-
M RaHABKAMH WJH KANWIAAPHO-TOPHCTHM TeIOM—OHTHIEM
H2 BHYTDEHHEH NOBEPXHOCTH KaHaJa, 4YACTHYHO 3aAO0A-
HeHHOro paboued xuaxocrnio. [Ipu noxsoae Tennorn Xua-
KOCTH B OfAHON YacTH TEMJIOBOH TPYOW — B MCHAPHTETbHON -
30He — HCNapAETCA: ¥ 0Dpa3ylollHecs HapH  HEepPeHoCcaTCA
B 30HY OTBOJA TENAOTH (B 30HY KOHASHCALLMHM), e OHH KOH-
AGHCUPYIOTCH, H N0 KAUWAJIAPHOA CTPYKTYpe MKHIAKOCTH BO3--
BPalAETCS B 30HY HCITapenus. o :
" Bo3MOXeH IMHPOKHH BHOOP pafoOYHX XKHUAKOCTeH, B ua-
CTHOCTH MOrYT. HCOONbSOBATLCA RHUCTHINHPOBAHHAS BOAA,

Puc. 16. Koucrpysuus Cwmeuaoroé KOMAJIGKTOPA € DAOCKOA Tennosod
. TpyGok: : -

1 — ocrexmenue; 2 — Tenaomas TPYOa (McuspuTeAsH2N 30H2); = 3 — KOHAEHCAUHOH~
Has 30Ha; 4 —TPYGa AAR OTBOHA TEHAOTH; 5 — TEANOMSOAANKA, 6 — KODHYC




aueToH M XJaJareHTHl NPH HU3KHX Temnepartypax. B temo-
poit TpyGe 0e3 uTHJHA, HA3LIBAeMOH TepMOCH(OHOM, BO3-
BpaT KOHJEHCATAa B.30HY HCMAPEHHs NPOHCXOMHT NOA HeH-
CTBHEM CHJIBI TSXKECTH, T03TOMY Temosasi Tpy6a 3TOro TH-
1ia MOXKeT pabGoTaTh JHIIb OPH YCIOBUH PACIOJIOKEHHS 30HbBI
KoHJeHcauun Bbllie 30HH Hcnapednus. Has KC3 c¢ Ten-
0ol TpyGOH XapaKTepHbI: BHICOKAS IJIOTHOCTh MOTOKA ne-
peaBaeMoOil TEIVIOTH H GO/iblIash KOMIAKTHOCTb yCTPOHCT-
Ba, nepejfaya TEMVIOTH B OAHOM HaNpaBJeHHH — H3 30HH
HCIIAPEHHsl B 30HY KOHJEHCAIlHH, OTCYyTCTBHE Pacxoja sHep-
rHH Ha TepeHoc Cpeisl, mepejaua TeIJIOTH HPH Majoi pas-
HOCTH TeMIepaTyp, caMoperyanpyemoctb. [1ockonbKy B HH3-
KOTeMIEePaTYPHBIX T'eJHOTEPMHUYECKHX YCTaHOBKAaX HCHONb-
3yloTcs B OCHOBHOM Tockie KC3, B Hux 1ésieco06pasto
MCIIOMb30BATE MJOCKHE TEMJIOBBE TPYObl — TEPMOCH(OHBI.
- Bni6paB AO/KHBIM OGDa3oM -3aNoJHHTE/Nb, MOMXHO MOJHOC-
THIO HCKJIIOUHTh Npo6JeMH, CBfA3aHHbIE C KOpposueil u 3a-
Mep3anuem cucreMul. Ha puc. 16 nokasan npuMep KOHCTPYK-
rupHOro Bhimonnerns KC2 ¢ Temnosoit Tpyboii. Macca KC3
25 xr Ha 1 M2 nioIaAK MOBEPXHOCTH. -
" BakyyMHPOBaHHbie CTEKAsIHHbE TPYOUATHE KOMICKTOPHI.
MsBecTHO, uToO NOAAepKanue BakyyMa nuxe 1,33 Ila B mpo-
CTPaHCTBE MEXAY Jyuenorioaolesl NoBepXHOCTbio a6cop-
Gepa U Npo3pauHOi 060J104KO#l HapsiAy C OJHOBPEMEHHHIM
NpHMEHEHHEM CE/IeKTHBHBIX HOKPHITHH Ha NOBEPXHOCTH a6-
¢cop6epa CyLIECTBEHHO NOBHILACT 3 (HEKTUBHOCTD KC3 6na-
rofaps MOYTH IOJIHOMY HCKJIOYEHHIO TEeIVIOBLIX NOTEPHL My-
TeM TENJONPOBOAHOCTH H KOHBEKLHH, C OXHOH CTODOHHI,
2 TaKyKe MOBHIIIEHHIO MOIJIOHIATeNbHOl CIIOCOOHOCTH H CHH-
JKEHHIO TOTepb TEMJIOTH MyTeM H3JyYeHHs, ¢ APYroi.
BO3MOXHH pasauyHble BapHAHTH  KOHCTPYKTHBHOTO
BHIIOJIHEHHSI BaKYYMHDOBAHHHIX CTEKJSHHBX TPyGuaThX
xoanexropo (BCTK). Hexorophie W3 HHX IIOKa3aHH Ha
puc. 17 (B paspese) u 18. Buyrpu cTeKAAHHON 060JI0uKH 1
H3 BLICOKOKAUeCTBEHHOT0 OOPOCHJIHKATHOrO CTeKja AHa-
merpom 100—150 MM momemalorcst TpyOKa ISl TEMJOHOCH-
renis1, JyUeNoNIomaloIas NoBepXHOCTb, oTpaxarens. Tpybxka
MoxeT umerb U-06pasnyio GpopMy (a ¥ 8) HJIH NpPEACTaB-
asiet coboii TemoBylo Tpy6y (6 u 2). BuyTpenueée mpoctpan-
cTBO OGOJOUKH BakyyMupopaHo. OTpaxkareib MOXeT OHTb
BHINIONHEH B BHIe GokauHa (8), MOXKET COCTaBJsATb YacTb
o6osiouku (2) HWAM HAXOAMTLCS B BHIE TIOJOC Ha GOKOBHIX
CTEHKax BaKYYMHPOBAHHEIX TPyD, HCHOJb3yeMHX B KayecT-
Be npospauHoil u3osasuuu (). B KOHCTpYKIMH, NOKa3aHHOI
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Ha puc. 17, 0, nyuenorsiomaiomas IoBepXHOCTh PacHOJIOKe-
Ha TIOX BaKyyMMPOBAHHBIMH TpPyOaMM H HAJEXKHO COeluHe-
Ha ¢ TPyOKaMH LIS HarpeBaeMoH >KHJKOCTH, NOMelIeHHHMH
B TEMJIOH30/UHI0. O6BIYHO MOAYJDb KOJANEKTOPA BKJKOYAET
psn (mo 10) CTeKNAHHBIX BaKyyMHpOBaHHHWX TPY6, MPHCOe-
AHHEHHBIX K o0ulel Tpy6e, O KOTOPO# ABHIKETCS Harpepae-
Mas XKHAKOCTb. Kak mpaBuno, Monyss momemaercs B Tell-
JIOH30JIHPOBAHHBIH KOphyc. B KOHCTpYKTHBHOM oOTHOLIEHHH
c1a0biM MeCTOM SIBJIIETCS Y3eJd COeNMHEHHS CTeKJISHHLIX
H METAJVIHYECKHX JeTasiell, HMEILUX DPasHYHble Ko(PH-
LHEHTH JIHHEHHOTO DAaCIIMpPEHHs NPH HarpeBaHHH.

Hrak, nns nossiuienust 3¢¢peKTHBHOCTH BaKyyMHDOBaH-
HLIX KOJNVIEKTOPOB HCIOJB3YIOTCS CEJNEKTHBHBIE MOKPHITHS
OTpaxkaTeJH H T. A. Ha BHyTpeHHIO noBepxHOCTD Bepxrxel‘;
94CTH CTEKISTHHOH O0GOJIOYKH HAHOCAT NMOKPHITHE, HANPHMEP
13 IHOKCHAA MHAMs, 00Janaiollee XOPOUIEH OTPaXKaTe bHOR
€Noeo6HOCTHIO AJIS TEIJIOBOIO (nadpakpacHOro) usayyenus
H He BJHfIONlee Ha KOY(QHUHEHT NPONYCKAaHHSA KOPOTKOBOJ-
HOBOrO cOJHEuHOro usfyyehus. Ha ayuenorsomaromyio no-
BEPXHOCTb a6copGepa HAHOCAT - CEIEKTHBHOE TOKPHTHE

! : 7

J 1 - .
73 . 2 ? Z -
5 " Ed} gt

Puc. 17. Tonepeusoe ceueHue BaKyyMHPOBaHHEIX CTEKJAHHHX TPyGua:
TBIX KOJIIEKTOPOB:

1 — creRnnanan oboaouka; 2 — Tpybka pas HarpesaeMoft XHAROCTH; 3 — Jyyenoe
FAOMIAIOMLAA NMOBEPXHOCTD; 4 ~ OTPANKATENb; § ~ TEIVIOH3ONFLHA
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¢ 60abUION BEJHIUHOK OTHOMIERHA Ol./er, HAPHMED H3 4ep-
Horo xpoma, 6naroaaps yemy CHHXKAIOTCSi ONTHYECKHE IO-
repn KCD u noTepH TEIJIOTH NyTeM H3JyYeHHS H NOBBIILA-
erca KI1JI. Huxusisi NOBEPXHOCTH CTEeKJSHHOA OBOJOYKH
MoxeT GHTb BHINOJHEHA 3epKaybHOA. OTpaxaiomnas noBepx-
HOCTb MOXeT OHITh pasMeleda NOJ CTeKJISHHOH 060M0UKOH
Ha HeGOJbUIOM PACCTOSHHM OT Hee. TO CNOCOGCTBYET MOBLI-
menuo KI1JI conmeuxoro xoJextopa 06Jarofaps HCHG/b-
30BAHMIO PACCENHHOTO M3JyUEHHS.

Puc. 18 O6muit BHI Baxyyanosalmoro CTeKASHHOrO TPyGHaToOro XoJ-
BeKTopa: . -

[ — BaKYyMHDOBaHHAS CTEKJIAHHaA 0CGOROUNA; 2~ 1py6a AN HarpeBaeMoR IKHA-
: KOCTH; 3 — COCAMHEHHE MeTa/la CO CTeKAOM

B KauecTBe TEIJIOHOCHTENS HCHOJB3YIOTCH pasJH4YHbIE
CpeAB, B YaCTHOCTH BOAQ, PACTBOPH OPraHHYECKHX Be-
[lecTB, CHJIMKOHOBOe MacJjo. Temmeparypa Harpesa Temio-
nocuteds pocruraer 90—300 °C. . v

KoanexTopn ¢ npo3pauHoii COTOBOH AYEUCTOH CTPYKTY-
poit. B o6biunbix miockHx KCD npakTHUeCKH HEBO3MOXKHO
'TIOJIYYHTb TeMIepaTypy, NPEBHINAIINLYI0 TeMNepaTypy Ha-
pyxHOro Bosfyxa Gosiee uem Ha 100°C, u3-3a BBHICOKHX IIO-
Tepb TEMJIOTH NpPH NOBHIUIEHHHX Temneparypax. OxHum u3
3} $EeKTHBHEIX METONOB CHHXKEHMS NOTepb TEIJIOTH B KC>
ABJAAETCHA IIPHMEHEHHe MPO3PAyYHOil COTOBOH  CTPYKTYpH,
pacrnosiaraeMoll MeXAYy OCTeKJEHHEeM M JIy4eBOCHDUHHMA-
follell nopepxHocThio aGecopbepa K ofecrneunsaomen noxas-
JIeHHEe KOHBEKTHBHOrO H HACTHUYHO JAYYHCTOroO Tenaoobmena,
ITo €Boeit KOHCTPYKIHHM CTPYKTYpa HalOMHHaET N4YEJHHbIE
COTHl H COCTOHT H3 HPOAOAIOBATHX HYEEK KPYyrjaoro, mnps-

MOYFrOJIbHOIO RJIH HIeCTHYFOJLHOTO CEUeHHS, H3TOTOBJIEHHBIX
H3 CTEKJ1a WM [TaCTMAaCCHL. :

B KC3 ¢ npo3pauHoi siuencroii CTpyKTypoil, NpeaHasHa-
YeHHOH I NOJiaBJIeHHs KOHBEKIHHM BO31yXa, MOXKHO Ha-
rpers remjoHocHTe b A0 250°C. Martepuan JJs siveex
ROJIKEeH HMeTb HeGOMbLYIO TONHHY (0,5 MM), HU3KHIH KO3d-
(HIUHEHT TENNONPOBOJHOCTH H HH3KYI) YAEJbHYIO TeIJoeM-
KocTb. JluaMeTp fiveek He NOJKEH NPEBHIIATH 5 MM, a OT-
HOLIEHHE HX BHICOTH K AHAMETPY HOJMIKHO GHTb B mpeaenax
5—15. KpoMe Toro, Marepuas siueex AOJIKEH BBIAEDKHUBATH
AOCTATOYHO BLICOKHE paboune TeMIEepaTypH.: :

6. AKKYMYJIATOPSI TEMAOTH

Heo6xonuMocTh aKKyMyAHPOBAHHS TEIIOTH B T'eAHOCH-
cTeMax o0yCJIOB/ieHa HECOOTBETCTBHEM BO BPEMEHH H HO KO-
JIHIECTBEHHbIM [OKA3aTeNIsAM MOCTYIJICHHS! COJNHEYHOH pajiu-
auuH H teqonorpebaenus. oTok conneuHol sHepruy name-
HAETCH B TEUEHHE CYTOK - OF HYJsi B HOYHOE BpeMa Jo
MaKCHMAJIbHOTO 3HaUeHHS B CONHEUHBHT NoNAeHb (puc. 19, a)-
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Puc. 19. Tonoso#t ‘(@) u cyTouHHi#t (6) XOf NOCTYNACHHS COJHEUHO
snHepree (E) u tennioBoli Harpysku (Q), OTOWJIEHHS W TOpPSYEro BOJOG-
cHabXeHus .

[Tockonbky TennoBasi Harpyska OTOIJIEHHS = MaKCHMaJjbHa
B Jekabpe — siHBape, a MOCTyII€HHE COJHEYHOH 3HEpTHH
B 3TOT NEepHOA’' MHHHMAaNbHO (puc. 19, ), nns obecnevenus
renjionotpebienns (Q) HeobXOAUMO YJIaBJMBATL COJHEY-
Hoii sHeprun (E) Gonbile, ueM TpeGyeTcs B JaHHBI MOMEHT
(E1), a ee n3buitok (E;) HaKaniuBaTh B aKKyMyJsTOpe
TeNOTH. 3211aC SHEPIuM B aKKyMYyJsiTOpe MOMKET GHITh pac-
CYHTAH HA HECKOJIBKO Y4aCOB MJIH CYTOK IIPH KPaTKOCPOUHOM
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AKKYMYJHPOBAaHHH H HA HECKOJbKO MECSILEB — IIPH CE30HHOM
AKKYMYJIHPOBaHHUH. CJICIIYET OTMETHTDb, UTO IIpDHMEHEHHEe ce-

B0HHEIX AKKYMYJATODOB NOKA KOHOMHYECKH HeLenecool-

pasHo. B mesoM Ke NpHMeHeHHe aKKyMyJfTopa TEmJIOTH
nopeimiaer 3¢ PEKTHBHOCTh TIeJHOCHCTEMBI H HaJEXKHOCTb
TEMIOCHa0KeHH s,

HuskotemnepaTypHble CHCTEMB aKKyMYJHPOBAHHS Tell-
JIOTHl OXBATHIBAIOT nuMamasod Temnepatyp ot 30 mo 100°C
M HCHOJB3YIOTCA B cucTemax BosayuiHoro (30°C) u Bond-
Horo (30—90°C) oromjeHHs W ropAuero BOJOCHaGKeHHS
(45—60°C). Cucrema aKKyMYJHDOBaHHA TeIUIOTH, Kak
[PaBUJIO, COAEPIKHT pe3epByap, TelIO0aKKyMYJHPYIOIH
MaTtepuaJ, ¢ MOMOUILK) KOTOPOI'O OCYLIECTBJSIETCA HaKOIJe-
HHe H XpaHeHHe TElJOBOM 3HEpruH, Tenloo6MeHHble YCTPOH-
CTBa JJIsl MOABOAA W OTBOJA TEIUIOTH NpPH 3apsijKe H pas-
PAAKE aKKYMYJATOpA H TENJIOBYIO H30JSIHIO. ,

AKKyMyJiITOPbHl MOXKHO KJacCHQHIHPOBATh N0 XapakKre-
py GH3UKO-XHMHYECKHX MPOIIeCCOB, IPOTEKAIOUIHX B TEIIO-
akKRyMyaupylomux matepuanax (TAM):

AKKyMYJISITOPBl €MKOCTHOTO THIIA, B KOTOPHIX HCIOJIb3Y-
€TCH TEeILIOEMKOCTh HarpeBaeMoro (OXJa)aaeMoro) akKy-
MyJHpylOlllero MatepHasna 6e3 H3MeHEHHs €ro arperatHoro
cocTOsHUA (NPHPOLHBI KaMeHb, Talbka, BOJ2, BOAHHIE pa-
CTBOpBL-coJiel u Ap.); -

aKKyMyJsiTOpsl (Da30BOro nepexoja BeIlecTBa, B KOTO-

PHIX HCIOJB3yeTCs TENJIOTa NJaBJeHHsd = (3aTBepAeBaHHSA)
BelllecTBa; :

‘AKKYMYJSTOPEl SHEPTHH, OCHOBAHHHIE Ha BHIJeNeHHH
H TIOTJIOUIEHHH TeIJIOTH NpH OOpaTHMHX XHMHUYECKHX H (o-
TOXHMHYECKUX PearlHusx.

B akxyMyJATOpax nepBoli rpynnel MPOHUCXOAAT NOCAEN0-

BaTeAbHO HJIH OlIHOBpeMeHHO nponeccsl HarpeBaHHsI H OX-

JNaxAeHNs ‘TENJIOAKKYMYJJIHPYIOLLEro MaTepHaja Ju6o Heno-
CPEICTBEHHO 3a CYeT COJHeuHOH sHepruH, Jubo uepes Tel-
JIOOOMeHHUK, DTOT cnocob AaKKyMYJHDOBAaHMA  TeMJIOBOI
sHepruy HauGoJiee MHPOKO pacnpocTpaHeH. OCHOBHEIM He-

JAOCTATKOM aKKyMyJsATOPOB 3TOro THIIA fBJSIETCA HX 60J1b-
Hrasg Macca M Kaxk CJeaAcCTBHE 3TOFO—-HOTp€6HOCTb B 60J4b-
HIMX IUIOLLAAsiIX M CTPOUTENbHBIX o6beMax B pacyere Ha’

IT % akkymyTupyeMoH TeNJAOTH.
Cpasnenne pas3HYHBIX TEVIOAKKYMYJIHPYIOUIUX MaTepH-
aJIoB NIpHBeJeHO B TabJ. 4. . '
TpeGopanna kK TeMJIOAKKYMYAHDPYIOIIHM MaTepHaIaM:

- BBICOKasI TellJIOEMKOCTb M 3HTaJbIOHs (1)33OBOI‘O nepexona
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Ta6anna 4. CpaBHeHHE HEKOTOPHX TENIOAKKYMY AHPY IO LHX
MaTepHaioB i

Tpanur, [nay€eposa conb
raneka | Boxa (Rexarugpar Mapadwn

Xapaxrtepucrigka TAM
: cyabara HATPHS)

Maoruocte, Kr/m3 1600 | 1000 | 1460t | 1330% 7867
TennoemkocTs, 0,84 4,2 1,921 | 3,26% | 2,897
k[x/(kr-K)

Kos¢duunenr Ttemmonpo-| 0,45 |. 0,6 1,857 |1,714% | 0,4987
BojuocTH, Br/(M-K) ‘

Macea TAM aas akkymy-| 59 500 | 11 900 3300 3750
aupopannsa 1 I'Ix ren- :
aotel npu AT=20 K, kr -

OTHocuTenbHAas Macca 5 1 . 0,28 0,32

TAM 1o oTHoweHHIO K ' ) '
Macce BOJbI, Kr/Kr

O6vem TAM nas axky-] 49,6% | 11,9 |- 2,26 4,77
myagposamna 1 I'Ix
TENIOTH NpH AT=20 K,
M

OTHOCHTENbHBH o6bem|{ 4,2 1 0,19 0,4
TAM 10 ornolenno K
-00beMy BOZHL, M3/M3

§

Npumevanusa 1. O603naueHHss CTEeNEHH CJACAYOIIHE:! T — TEEPROE -COC+
TOAHHE; XK - XHJIKOe COCTONHRE; ®* — € YUeTOM ofGbeMa NyCcTOT =~ 25 %,

2, TemnepaTypa W TenjoTa NaasiaeHHs: napadus — 47 °C ® 209 xJX/Kr; raa«
yGepora coab — 32 °C u 251 kI x/kr.

NPH AOCTATOYHO BBICOKOM TE€MJIONPOBOAHOCTH; BHICOKAS MIOT.
HOCTb MAaTepHajia U ero XHMHuecKas cTaGHAbHOCTb; 6e30-
NaCHOCTb ¥ HETOKCHYHOCTD; HU3Kas CTOHMOCTb.
~ CucreMa akKyMyJMDOBAaHMS TEIJIOBOH SHEPTHH XapaKTe-
pHu3yeTcs CAeAyIOUWMMH NapaMeTpaMu: TellIoaKKyMyJHpYIo-
HIe#  CHOCOOHOCTBIO MMM~ YHENBbHOH SHEPrOeMKOCThIO,
I'JIxx/m3; nuanasonoM paGounx Temmepatyp, °C; cKOpPOCThIo
NOJBOAA K OTBOLA TEMJIOTH NPH 3apsliKe H paspsiiKe akKy-
MyJastopa, kJx/c.
AKKyMYJSTOpH TENJOTH €MKOCTHOrO THna (puc. 20) —
Haubosiee WIHPOKO PACIPOCTPAaHEHHBIE YCTPOHCTBA NS aK-

-

‘KyMyJIHpOBaHHS TENI0BOH 3Hepru. TendoakkyMyaupyouyo

CNOCOGHOCTh MM KOMHYeCTBO TemtoTH (KILX), KoTopoe
MOXKeT OHIThb HaKOI/IEHO B aKKYMYJSTOPE TemJOTH €MKOCT-
HOro THIIa, ONMpPEeAe/sIoOT H0 Gopmyae

Q=mC,(T,—TY),

rae m-——wMacca- TelJIOAKKYMYJIHPYIOLIEr0 BeIiecTBa, Kr;
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C, — yneabHass H300apHasi TeIIOEMKOCTh BelecTBa, kILK/
[(gr-K); T, n Ty — cpelHHe 3HaueHUsI HAYaJbHON U KOHEY-
HOA TeMIepaTyp TeIUIOaKKyMyJupyiollero semnlectsa, °C.

Hau6onee 3¢ dekTHBHEHA TeMJIOaKKYMYJHPYIOLIHA MaTe-
pHaJ B JKHAKOCTHBIX COJIHEYHBIX CHCTEMax TemsocHabxe-
Huf — 3T0 Boja. JlJsi Ce30HHOr0 akKyMyJaHPOBAHHS TeIJIO-
THl NEepPCNEeKTHBHO HCIOAb30BaHHE MOA3EMHHIX BOLOEMOR,

I'PYHTA, CKaJbHOH MOPOAbl H APYrHX NPHPOAHBIX 06pa3oBa-
HH#.

. 3 w
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Puc. 20. AKKyMyJaTOpbl . TeBAOTH = eMKOCTHOTO THNA — BOAAHOH (a)
¥ rageunsifi (6): ’
1 — TennooCMeHHUK; 2 — xonopHa® BOfA; 3 — ropauam Boja; 4 — TERAOH3CAHPO-

paRubilt Gak (OyHKep); § — chaol raabkH; 6 —pemerka; 7, 8 —mnomsog (oTBOA)
. BO3AYXa

B kpynHOMacHmITaGHBIX CHCTEMAaX aKKYMYJAHPOBAHHS Tell-

JIOTH JAOCTAaTOYHO YCHEUIHO HCUOJIbB3YIOT Kene306eTOHHbIE

H CTajbHble pe3epByaphl BMeCTHMOCTbIO Jo 100 Thic. M3,
B KOTODPHIX ropsiyasi BoAa, 06/iafanoiias 3HaYHTeNbHOH Tem-
noemkoctoio [4,19 kA x/(kr-°C)], MOXeT COXpaHATb mpH
remneparype 80—95°C po 8 tac, I'lx remnorst. Onn noc-
TATOYHO NPOCTH B SKCN/yaTalHH, HO TPeGyOT GonblIxX Ka-
natajgopaoxennsi. Lleaecoo6pasHo HX HCIONb3OBAHHE COB-
MECTHO € TENJIOBHIMH HACOCAMH, B ITOM CJydae HX TemJo-
aKKyMYJIUpyIOLIasi CHOCOGHOCTH MOMKET YJABOHTBCA 3a cyeT
GoJee ray6okoro (no 5°C) oxaaxASHHST BOAH B pesepByape.

IToNOKHUTENBHEIH ONLIT B CE30HHOM AaKKyMYJHPOBAHHH
TeANOTH Hakomjed B lllBenus, rae ycneiiHo 3KCRAYaTHPY-
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I0TCSt KPYIHEIE Ie/IHOTENIOHaCOCHBIE CHCTEMBI TEMJIOCHa6Xe-
HHSi UeIbX noceikoB. Onnako AJf HHAHBHAYAJbLHOTO
noTpebeHns HanGObIIHA HHTEPEC IPeACTABJARIOT AKKYMYJIsi-
TOPH TEMJOTH AJs HEGOJbUIMX COJIHEYHHIX YCTAHOBOK TrO-
pAtero BOJOCHA6XKEHHS H OTONJICHHS, T

~ Ha puc. 21 noxazanpl IpEMepH KOHCTPYKTHBHOIO HCTIQJ-
HeHHs 0akOB aKKyMyJATOPOB. BMectMocThlo 200—500 .,
NpHMeHsieMble B BOJOHArpeBaTeJbHHX YCTaHOBKAax C ecTe-
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Puec. 21. Bakn — akkyMyJnaTopsl ropsuell BOLH:

aq ~ GaK ¢ TDOABONOM XOJOAHOMR BOABW CHH3Y M BHYTDEHRHMH TNEPerOpPOAKAMH; 6 —
Gak ¢ NONNAaBKOBbIM KJIamaHOM JJIS HOJABOAA XOJNOAHON BOJALI; 8 — GAK ¢ NORBOLOM
teniorhl, H3 KC3 wepes TenNoOGMEHHHK; & — CEKLHOHHPOBAHHBIK 6aK ¢ 3M€KTpO-
HarpenaTedem; I — TENAOH3OAHPOBAHHMA Kopuyc; = 2 -— neperopoixa; 3 -—noasox
XonoaHoH BoOAb; 4 — OTBOA ropsvedl BOALI; 5 — NOMJIABKOBLIl KAamaH; 6 — OMyCK-
Haf Tpy6a; 7 - TENNCOOMEHHHK; & — 3AEKTPOHArPeBaTeAb; 9 — TEHNNOOOMEHHEK

CTBEHHOH M NPHHYAHTENbHON LHpKyJasaiueld. Kak mpasuio,
HCIOJIL3YETCS BEPTHKAJbHBIA CTaJbHOH 62K BHICOTOH B 3—
5 pas Gosplue ero nuamerpa JJist oGecneyeHus TeMnepaTyp-
HOTO pacc/oeHHsa BOAbL TemoBele noTepn 6aka CHHXKAIOTCA
nyTeM [PHMEHEHHS TeIIOH30JsSLHH THNA CTEKJOBATH TOJ-
muHo# He Menee 50 MM. BHyTpeHnsisi nmosepxHOCTb Gaka,
KOHTAKTHPYIONIas ¢ BOJOIPOBOJHON BOJAOH, NQJXKHA ORITbH
3allHIeHa OT KOppo3uu. st storo 6ak HAOMXKeH GHTh H3-
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rOTOBJIEH M3 HepxKaBelolleH CTaJM, HMeTb 5MaJsIeBOe IMOKPHI-
THE WJH aHOJ M3 MarHHS HJH aHOJHYIO 3allUTY C BHEUIHHM
HCTOYHHKOM 3JieKTpHuecTsa. B 6ake MoryT OHITH IpeAyCcMOT-
peHbl rOpH30HTaJbHBIE neperopoaku (puc. 21,a u &), no-
NJaBKOBLIH KJamaH /s NOABOAA XOJOAHOH BOIH (pHC.
‘21, 6) u Tpyba MJst ee NOCTYIJIEHHSI B HHXKHIOIO uacTb 0aka,
TeIVIOOOMEHHHK B JBYXKOHTYDHO# CHCTEME JJisfi NOABOAA
remioTet or KC3 (puc. 21,8 u &), snekTpoHarpesarteiib
H TeNJIOOOMEHHHK J/is OTBOAA TENJIOTHl B CHCTEMY OTOILIE-
Hua (puc. 21, ¢). Ileperopoaxu pasgensror 6ak Ha CeKUHH
C Pa3/M4YHBLIMH YDOBHSMH TeMIEpPaTypnl BOAHW [0 BHICOTE,
TaK 4YTo B BepxHed yacTn Gaka Boga HMeeT GoJiee BHICOKYIO
TeMIeparypy, 4eM B HHXHeh. D10 moBmaeT 3¢@eKTHs-
HOCTb aKKYMYJHPOBAHHS TEMIOTH. B c¢xeMax a m 6 Temio-
Hocutesem B KCD cayKuT BOia, a B CXeMax 8 H & —aHTH-
GpH3, NOITOMY HCHONbB3YeTCs TEMJIOOGMEHHHK MJS IepeAa-
YH TEIVIOTH OT aHTH(PH3A K BOJE. . ' :

Faneunwiit akkymyaatop tenaorst (puc. 22). B conneu-
HHIX BO3AYIUHBIX CHCTEMax TensocHaGXeHHS OOBLIYHO NpH-
MEHSIOTCS TaJieyHble aKKyMYAATOPHl TEIJIOTH, MPeaCcTaBsio-
mue coO0H eMKOCTH KPYIVIOrO WIH IPSIMOYTOJILHOTO ceue-
HHUA, cofepixalllue rajbKy pasMmepom 20—50 MM B BHAE
HACaAKH H3 INIOTHOTO CJIOA YACTHU. AKKYMYJSITOPH 3TOrO TH-
na o61ananT pALOM JOCTOMHCTB, HO O CPABHEHHIO C BO-
ASSHEIM aKKyMYJATOPOM B 3TOM CJjydae Tpebyercs GOJbLINH
o6bem. ['aneynniii aKKyMyJITOp MOMKeT PacrofaraThCs Bep-
THKAQJIBHO HJIH TOPH30HTAJBHO.

Tlopsiunfi BO3AyX, mocrynaloliuii AHEM H3 COJHEYHOro
KOJIIEKTOPA B aKKyMYJIATOpP, OTAaeT rajbke CBOK TEMJOTY,
H TakuM 06pasoM MPOHCXOAHT 3apAfka akKymyastopa. [lpu
paspsiixe aKKyMyJIsiTOpa HOYLIO HJH B HEHACTHYI0 MOTOLY
BO3IyX ABHXETCH B 06paTHOM HaNpaBJEHHH M OTBOJHUT Tel-
JIOTY K nmotpebHTeIIO. » )

IIpu onuHakoBO# 5HeProeMKOCTH 06beM TraJieyHoro ak-
KyMyJiiTOpa TEIJIOTH B 3 pasd Gosblue o6beMa BOIASHOrO
6aka-akkymyaaropa. Tak, npu macce rajisku 10 T, nopos-
HocTH cjost e=0,4 u noTHOCTH dacTHI 1850 kr/m3 Tpely-
eTcs 06'beM TaJieyHoro akKKyMyasaTopa, pasubit V=m/fp (1—
€)==9 m® IlpunsB, uro NpH paspsike aKKyMyJsTopa Ha-
yaJpHasi TeMiepaTypa 4acTHi rajibkd paBHa 65°C, a ux
KoHeuHas Temnepatypa 21°C, 4To BIOJIHE peaJbHO NPH BO3-
AYIIHOM OTONJIEHHH C MOMOIIbI0 BEHTHJSIIHOHHOH CHCTEMH,

NOJYYUM KOJIHYECTBO TENJOTHl, KOTOPOE MOXKHO. HCIOJ/JIb30-

BaThb AJIS OTOIVIEHHS M3 aKKyMyasrtopa [yhesbHas TelJOeM-
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Koctb ranbku ¢=0,88 kIx/(kr.K) uan 1630 kIx/(m3-K)]:
Q=mc(Tuas — Txon) = 10*.0,88(65—21) = 387,2 MJIx.
Ipu yacoBoit TennoBoit Harpyske 20 MJIx/4 3Toro sanaca
sHepruu xparut Ha 19,36 u.

AxkymyaaTopsl Temaotsl dasosoro nepexopa. OcHOBHOE
IPEHMYILECTBO TEMJIOTH C (PA30BbIM IepPexXoJOoM — BHICOKAS

1

Puc. 22. O6uiuit BRI TaJeUHOIO AKKYMYJaTopa:

1 — Kpbinika; 2 — 6yHkep; 3 — GeTOHHBR OJNOK; 4 ~— TeNAOH3OJRIHA: 5§ — CeTKa;
6 — ranbxa .

| yheJabHAs IJIOTHOCTb SHEPrHH, 6J1arofaps 4eMy CyllecTBeH-

HO YMEHBIIAIOTCA Macca M o6beM aKRKyMyJasTopa MO Cpas-
HEeHUIO C eMKOCTHBIMH aKKYMYJISITOPaMH. '
Hns HH3KOTEMNepaTypHBIX COJHEUYHBIX CHCTEM  TemJso-

cHabxeHHA B akkyMmyJasatopax ¢asoporo mnepexona HauGo-

Jiee NPHTOXHBI OpraHHuYecKHe BellecTBa (mapadus H HeKo-
TOpHE JXHPDHM€ KHCJIOTHI) H KPHCTAJIOTHAPATH HEOPraHu-
yedKHX COJefl, HaOpHMep TeKcaruipaTr XJOPHCTOrO KaJbLus
CaCly:6H,0 min raiay6eposa coin NapSO4- 10H,0, niass-
wuecs npy 29 u 32°C coorsercrBenHo. [Ipu ucroabsosa-
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HHH KPHETAJUIOTHAPATOB BO3MOXKHO Da3fie/leHHe CMeCH H ee
nepeoxnax<ieHHe, BH3HBalOLIMe HeCTaOHJIbHOCTb 3THX He-
JAOPOrHX BeLIECTB H CHHXKAloI(He uyHCcJI0 DabOdUHX LHKIOB.
Hiisi ycTpaHeHUst 3THX HEJOCPATKOB K TEIJIOAKKYMYJIHPYIO-
HIeMy MaTepHany A00aBJsioT crelralibHbEe BEecTBa, KOTO-
phle 00ecreurBaOT PABHOMEPHYIO KPHCTANIN3ALHIO Paciaa-
Ba U CIOCOOCTBYIOT JJIHTEIBHOMY HCIIOJIb30BAHHIO MaTepHa-
Jia ‘B MHOTOKPATHBRIX UHKJax IJIaBJIEHHS — 3aTBEpeBaHHsl.
Iast opranusauuu sd¢exTuBHOro Tennoo6MeHa HCIONb3Y-
I0TCsI OpeGpeHHbie NMOBEePXHOCTH, KANCYJ/H, 3alMOJHEHHbe
TeVIOAKKYMYJIHPYIOHIHM MaTepHaJjiOM, a TaKxke TemJonpo-
BOJHbIe MaTPHUBL (SYEHCTHIe CTPYKTYPH). DTO HEOOXOAHMO
B NepBYIO OYepeib IPH HCIOJbL30BAHHH OPraHMYECKHX Be-
IEeCTB, HMEIUINX OYeHb HU3KHH KO3((HIMEHT Tenaonpo-
soanecty [0,15 Bt/ (m-°C)].

7. CONFIEYHLIM MPYA

B CO/IHEYHOM TIPYAY NPOHCXOAUT OXHOBPEMEHHO YJIaBJIH-
BaHHe M HAaKalJIUBAHHE COJHEYHOH 3HEpPruH B GoJbioM
o6beMe XKHAKOCTH. OGHAPYXKEHO, YTO B HEKOTOPHIX €CTecT-
BEHHEIX COJIEHBHIX O3€pax TeMmmepaTypa BOAL y, AHA Moxker
nocrurath. 70 °C. 910 06GYC/IOBACHO BBICOKOH KOHLEHTPALH-
eii conu. B o6GruHOM BojoeMe morAoilaeMasl COJNHEYHasl
SHEPrHsi HarpeBaeT B OCHOBHOM NMOBEPXHOCTHHIH CJIOH H 5Ta
TEIVIOTa JOBOJBHO OBICTPO Tepsiercsi, OCO0EHHO B HOYHBIE
4acHl H NPH XOJOAHOHA HeHaCTHOH NOroje H3-3a UCHAPEeHHs
BOJABI H TeII006MeHa ¢ OKpY2KawlluM BosayxoMm. CoJiHeyHas
SHEPrus, NPOHHKAs Hepe3 BCI0 MacCcy KHAKOCTH B COJHeu-
HOM IIPYAY, NOTJIOILARTCH OKPAUIEHHEIM B TeMHEIH LIBET JTHOM
H HarpeRaeT HpHJErallllie CJIOH KHUAKOCTH, B Pe3yJabTaTe
4yero Ttemliieparypa ee MoskeT npocturath 90—100°C, B 1O
BpeMsI Kak TeMlepaTypa NOBEPXHOCTHOrO CJIOSI OCTaeTcs Ha
yposre 20°C. Byiarosapss BLICOKOH TeNIOEMKOCTH BOMbI
B COJIHEYHOM INpYAy 3a JIeTHHH Ce30H HaKamIuBaercs 60Jb-
1oe KOJMMUYECTBO TENJOTH, H BCJAEICTBHE HH3KHX TeNJOBBIX
norepk MafeHHEe TEMNEPaTypPhl B HHKHEM CJI0€ B XOJOIHBIH
NIepHOX Toja INPOHCXONHT MENJEHHO, TaK YTO CONHEYHBIH
NPy CHYKHT CE30HHBIM AKKyMyJATOpOM sHepruu. Temnora
K NoTpeCHTe 10 OTBONAHTCH U3 HIXKHEH 30HH mpyaa.

- Cxema COJHEYHOrO NHpyAa H rpadHK M3MEHEHHs TeMIe-
pPaTypH no ero ray6une RaHu Ha puc. 23. O6biuno ray6una
npynAa cocrasaser. 1—3 M. Ha 1 m? njowmazu npyra tpe-
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Gyerca 500—1000 Kr noBapeHno# COJH, ee MOXHO 3aMEHHTH
XAGPHAOM MATHHS.

HauGonee KpynmHH/ Hu3 CYHIECTBYOIUMX COJHEYHBIX MPYAOB HaxXe-
anrcs B Mecteaxe Beitt-Xa-Apasa 8 HMapanne. Ero nnoiass cocrasaser
250 000 M2, OH HCNIONB3YETCH HJA NPOH3BOACTBA IAEKTPOIHEPrHH, Djek-
TPHYECKAS MOIUIHOCTb SHEPreTHYeCKOH ycraHoBkH, paboraiclled mo muK-
ny Penkuna, pasaa 5 MBr. Cebectoumocts 1 kBr-u  3/1eKTpOSHEPTrHH
3HauMTENbHO HuXKe, YeM Ha CIC . fpyrux Tmnos. VaeabHas CTOUMOCTb
caMoro npyaa cocraBaser 24 py6/m?, a mpm nuomazu B 1 MaH. M®—
Beere 6 pyo6/mM2.

HJ;

T

o

Parc. 23. CxeMma conHeuHoro RpyAa (&) B A3MeHeHHe TeMuaepartypu (6)
KAAKOCTH (O BHCOTE NpPYyAa:

1 — npecHas BOA3; 2 — M30AMPYOIMR cioll ¢ yseauuusawmedic KOH3Y KOHHGHT-
paumell; 3 — caoft rOPAYEro PacTBOpa; 4 — TEMIOOSMEHHHK

Onucaunpifi 3¢¢erT nocruraercs 07aroxaps ToMy, 49T0
no rAyGuHe COJHEYHOro NpyAa HOAJEPKHBACTCA TPAJHEHT
KOHLEHTPALHH COJIH, HAaNPAaBJIEHHLIH CBEPXy BHH3, T. €. BECh
00beM KHAKOCTH Kak Obl pasjiesieH Ha TPH 30HH, KOHLEHT-
paliHs COJIH B KOTOPHIX BO3pAcTaeT OT HOBEPXOCTH K AHY.
Bepxuuii Toukuii cnoit (10—20 MM) npaxkTHYECKH NpecHOi
BOAB PPaHHYHT C HEKOHBEKTHBHHIM CJIOEM JKHAKOCTH GOMb-
110§ TOJILHHB, B KOTODOM KOHHE@HTPauus COJH IO ray0Hue
NOCTENEHHO YBEJHUHBAETCd H JAOCTHraeT MAaKCHMaJbHOro
3HayEHHs Ha HHIKHeM ypoBHe, ToJiI{HHA 3TOTO CJIOS COCTaB-

_asger %3 obmell rayOGHHE BogoeMa. B HHKHeM KOHBEKTHB-

HOM CJI0e KOHLEHTPALHA COJH MAKCHMAaJbHA H PaBHOMEpHO
pacnpeneiea B o6beMe XuakocTH. Hrak, nioTHoCTs XKHA-
KOCTH MaKCHMaJbHa Y [AHa NPyAa M MHHUMAJbHA y ero mno-
BEPXHOCTH B COOTBETCTBHH C DACOpefesNeHUEM KOHUEHTpa-
wuu coad. CoaHeuHBIH NMpyA CAYKHT ORHOBPEMEHHO KOJIIeK-

TOPOM H AKKyMYJATOPOM TENJOTBI H OTAHYALTCH HH3KO#H

CTOHMOCTHIO 110 cpanﬂenumcodﬂquumu KOJ/ICKTOPAMHU COJI-
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neuHoil sHeprun. OTBOA TEMJOTH H3 COJHEYHOrO MpyAa MO-
JKeT OCYLIeCTBAATbCA MO0 MOCPENCTBOM 3MeeBHKA, pa3Me-
IIEHHOrO B HHXKHEM CJOe XKHJIKOCTH, Ju0O NyTeM OTBOAA
JKHAKOCTH M3 2TOTO CJIOfl B TENJO0OOMEHHHK, B KOTOPOM LHp-
Kyaupyer Tensionocutesb. Ilpn nepeom cnocoGe meHblle Ha-
pyliaercs TeMiepaTypHOe paccyioeHHe XKHAKOCTH B NpPYAY,
HO BTOpOH CIOCO6 TeNJOTeXHHYeCKH GoJsiee 3¢ dekTHBeH H
3KOHOMHYEH.

CoaneuHrle NMPyAbl MOTYT ObITH HCIOJbB30BAHHI B TI'eJIHO-
CHCTEMaX OTONUVIEHHS M TOPAYEr0 BOJOCHAGKEHHS KUJbIX
H OOLIeCTBEHHBIX 34aHHH, M NOJYYEeHHS TeXHOJOrHUeCKOH
TEeNJIOTH, B CHCTeMax KOHIWIHOHHPOBAHHS BO3Ayxa abcopl-
IHOHHOrO THNA, AJA NPOH3BOACTBA 3JI@KTPOSHEPTHU.

~

Frmapa TpeTss

COJSHEYHBIE YCTAHOBKM KOMMYHA JIbHO-BEbITOBOTO
HA3HAYEHUA

8. CONHEYHLIE BOOOHATPEBATENIbHLIE YCTAHOBKHK

Ha oronaeune, ropsigee BofocHabKeHHe H KOHAMILHOHH-
pOBaHHe BO3JyXa B XHJKX, OOIECTBEHHLIX H NPOMBEIILJIEH-
HBIX 30aHHusX pacxoayercs 30—35 % obiero rogosoro sHep-
ronorpebJaeHus. .

Hanbonee KpynHas cONHeYHAs CHCTEMa TenocHaGKeHHs

B CCCP nocrpoena B nancuonare B r. Kacrponose (Kpum),

TaM cyMmapHas niaomainb 1850 conHeYHRIX KOJLIEKTOPOB
paBHa 1600 m2. B nejsoMm no crpane BBeleHO B AeHCTBHe
Gosee 50 NeMOHCTPALHOHHBIX H OMNBITHBIX  COJHEUHHIX YCTa-
HOBOK TENJOXOJOJA0CHAOKEHUs! ¢ CyMMapHO# NJOIAAbIO
NOBEPXHOCTH KoJuiekTopos Gosee 10000 m2, CrouMocTb
IJIOCKHX COJIHEYHHIX KoJyiekTopoB 50—75 py6. B pacuere Ha
1 m? niomany Jy4yeBOCIPHHHMAIOLIEH OBEPXHOCTH, a CTOH-
MOcTh Bcefl cHCTeMbl TemJocHabxeHus B 3—5 pas Bllle,

MakcuManbHasi CyTouHasi NPOH3BOAHTENBHOCTb IJIOCKO-
TO COJMHEYHOro KoJsekropa Bpartckoro sasosma paBHa 70—
100 &1 ropsiweit Bogsr Ha 1 M? naomazu KCD B setnuit con-
HeuHbIH JeHb, a TOJ0Basi S5KOHOMHS TOILIHBA OT NPHMEHEHHs
COJMHEYHBIX CHCTEM TeNJocHabXeHHsd cocrasiser 100 —
170 xr ycnosHoro ronnusa Ha 1 mM? niomagu KCD B 3aBu-
CHMOCTH OT palioHa CTPaHH, B KOTOPOM YCTAHOBJIEHEl KOJ-
JIEKTOPHI. :

MacwiTabn HCNIO/IB30BaHHS COHEUHOH SHEPIHH 32aBHCAT

»
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Npexie BCEr0 OT METEOPOJIOTHUECKHX YCJIOBHH — KOJIHYECT-
Ba COJIHEYHBIX JHeH B TOAY, FOJAOBOTO KOJHYECTBA HOCTYIIa-
Iouel coMHeuHON paiAHALMH H €r0 PaClHpeNe/eHHs 10 ce30-
HaM, TeMnepaTypbl HapyXHOro BO3Ayxa W T. . B paiionax,
uMempolux Oojee 1800 g coJHeUHOrO CHSIHMS B rOA, Ledeco-
006pasHo HCIOJb30BATh COJNHEUHYIO SHEPTHI0 AJS TEI0XO-
aopocHabxenust 3ganuil. CosiHeunbie BOXOHATpeBaTENLHbLIG

_YCTAHOBKH HOJIYYHJIH JOBOJIBHO IIMPOKOE PacnpoCTpaHeHHe

61aronapa MpPOCTOTe HX KOHCTPYKIUH, HaJEXKHOCTH, GEHICT-
poil okymaeMocCTH. . ‘

Cefiyac Bo BceM MHpe B 3KCIUIyaTallHH HaXoAutcs G6o-
Jiee 5 MJIH. COJIHEUHBIX BOJOHATPEBATEJbHBIX YCTaHOBOK,
MCNONb3YyeMBIX B HHAMBHAYAJbBbIX XKHJBX JOMaX, IeHTPaJIH-
30BaHHBIX CHCTEMaX TrOpsYero BOXOCHAOKEHHS SKHIBIX H 06-
IECTBEHHBIX 3JIaHHUMH, BKJI0Yasi TOCTHHHIUH, GOJIbHHIK, CIIOp-
THBHO-O3A0POBHTE/bHEE YyupexiAenns u T. . Haaaxeno
NPOMBILIJIEHHOE NPOM3BOACTBO COJHEUHHIX BOJOHArpeBaTe-
nelt B Takux crpaHax, Kak fdnonus, HMapauas, Kunp, CIIA,
Ascrpanus, Hunus, ®panuus, IOAP u np.

Ilo npunnuny paGoThi coJiHeuHble BOAOHArpeBaTe/bHLIE
yCTaHOBKH MOXKHO Da3je/uTk Ha jiBa THIA: YCTAHOBKH C ecC-
TECTBEHHOH H NPUHYAHTEJbHOH LHDPKYJSALHEH TENNOHOCHTE-
Jsa. B nocieanue roxbl Bée Goablire MPOM3BOAHTCS NMACCHB-
HBIX BOJOHArpeBartesief,, KoTopbie' pabGoraior Ge3 Hacocd,
a cJiefoBaTeNbHO, He NOTPeBJAT 3aekTposnepruio. OHH
npoie B KOHCTPYKTHBHOM OTHOLIEGHHH, HAaJeXHee B 9KCILIY-
aTauuy, MOUTH He TPebyIoT yX0Aa, a o CBoeH 3D PEKTHBHO-
CTH NPAKTHYECKH He YCTYNAalT COJHEYHLIM BOAOHArpepa-
TeJIbHEIM YCTAHOBKAaM € NPHHYAUTEbHOH HHPKyAsiuuell. Bo-
Jiee NOJIOBUHBI NMACCHBHBIX BOJOHarpeBaresell COCTaBJASAIOT
YCT2HOBKH TepPMOCH(HOHHOI'O THIA C €CTECTBEHHOH HMHPKYJIfi-
LHed, a OCTaJbHble — 3TO KOMIAKTHBIE BOJOHArpPEBaTelH,
B KOTOPHIX GaK-aKKyMyJATOD ropsuell BOAB H KOJJIEKTOP
COJIHEYHOH 3HepruH OObefHHeHb (HHTErPHPOBAHH) B eXH-
HO€ KOMIIaKTHOE YCTPOUCTRO. :

BogonarpeBaTeJn C eCTeCTBEHHOH LHPKyJAsHed BOIH,
IMpunuun paGoTsl CONHEYHOH BOAOHATPeBaTeIbHOH YCTAHOB-
KM TepMOCH(OHHOIO THHA C eCTECTBEHHOH LHPKyJsdumefi Tem-
JIOHOCHTEJIST WJITIOCTPHPYETCA  CXeMOoi, IOKAa3aHHOH Ha
puc. 24,a. YcraHOBKa COIEPXKHT KOJJIEKTOP COJIHEYHOMH
3Hepruu, 6aK-aKKyMyasTOp ropsiyeil BOABI, OJABEMHYIK TPY-
6y ¥ onyckHywo Tpy6y. B HHXKHIOIO uacTh 6aKa-aKKyMYJAATO-
pa moaBoauTcs xonoaHas Boxa (XB), u u3 ero BepxHei ua-
CTH OTBOAMTCA K norpeburensm ropsyas soaa (IB). Ilepe-
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Puc. 24. Cxema (2) B KOHCTPYKUuS
(6) -conHeunoro BOAOHAarpeBaTens
€ eCTeCTBEHHOH UHpKyasumei:

a: 1— condHeunbill KOMJIEKTOp; 2 — Gak-
QRKYMYJASATOD ropauei BOAHL; 6:
1 —"tepMocrar; 2 — ropsuas BoAa; 3 —
Gak ropsiueit Boanl; 4 — pacClIHpHTEN b«
Hbilt 6ak; 5~ ropaunfl TenAOHQCHTENEBY
.. 6~ TtenmooGMeHHHK; 7 — NOABOIA XOJOA-
ROfl BOAM;, & — oGparmaa 1pyGa; §—
KOAACKTOP; 10 — 3JeKTpOHarpesarens

7

YHCEHHBE 3JeMEHTH 06Pas3yloT KOHTYD eCTeCTBEHHOH LMp<
KyJaanuu Bojabl. Ilo moxbeMHOHA Tpybe ropsyas BOAa H3 KOJ-
JIEKTOpa COJIHEYHOH SHEPTHH NOCTyNaeT B GaK-aKKyMyJATop,
a 1o onyckHO# TpyGe M3 6aKa B KOJJIEKTOD NOCTynaer 60-
Jiee XOJIOAHAs BOJAA JJ1S HarpeBa 3a cueT NOIJVIOMEHHOH COoJ-
neuyHoit suepruu. IlocKOMbKY CpeiHsiss TeMIeparypa BOAH
B NMOAbEMHOH Tpy6e BHIllE, YeM B- ONYCKHOH, MJIOTHOCTL BO-
AHl, HanpOTHB, HUXKe Bo BTOpGH TpyGe. M Beaenctsue storo
BO3HMKaeT pasnocTh AaBjeHuit (Ila), Bh3mBalollas ABHKe-
HHE BOJbl B KOHTYpe LUHPKYJIALHH:

Ap = gH (p, — py),
b4

Irie g — ycKOpeHne CBOGOAHOTO NaneHHSA, PaBHOe AJIA PaB-
HUHHBIX pafionos 9,81 M/c?; H— pasHOCTL OTMerok HM3a
COMIHEYHOro KOJIeKTOpa (Hy/neBO#l ypOBeHb) M Mecra moj-
BOAA ropsiueli BOAb B 6aK-aKKyMYJASiTOP, M; Py — IIOTHOCTh
BOAbl B OnyckHOH TpyGe mpu teMnepatype T, Kr/m?; ps —
IJIOTHOCTH BOJAH B NMOABEMHOM TpyOe mpu Temneparype T,
Kr{M3, B

OueBuano, yTo yeM GoJblle PA3HOCTb TEMIEPATYP BOAH,
TeM GOJiblile PA3HOCTH -JaBJMeHUA H HHTEHCHBHeE ABHMeHHE
BOAbL, AHa/IOTHYHOE BJHSIHHE OKAa3biBaeT YBeJHYEHHE pa3-
HOCTH OTMETOK H. L

HenpeMennbiM ycnoBueM 3¢ dekTHBHOR PaGoOTH COMHed-
itoft BOJOHArpeBaTebHOM YCTAaHOBKH TePMOCH(OHHOrO THNA
ABASETCA TEMJIOBAs H3OJSALHUS BCEX HArpPeTHX IOBEpXHO-
cTeil — mnpexje Bcero 6aka-akKyMyJfTOpa, NOABEMHON
H onyckHoH Tpy6, naTpy6Ka AJs OTBOAA TOpsAYEH BOAH K BO-
A0pasGopHHIM KpaHaM MM AYHWY H BO3AylUHHKA. ToainuHa
TenJyioBo# H30AAUKN Gaka AoMkKHa OnTb 50—75 MM npH HeC-
NOAb30BAHHH MHHEPaJibHON BaTH HJIH APYIOro Matepuana
¢ ko3¢ duunentom rennonposogrocty 0,04—0,045Br/{m-K),
a gAs TPyOONpOBOAOB — OT 25 MM A% ONMYCKHOR TPYGH AO
50 MM IJisT MTOABEMHOTO M COENHHHTENLHBIX TPYyOGONPOBOAGH.
Touka mHpHCOeNMHEHHS MNOABEMHOR TPYOH K Daky-akKyMy-
JSITOPY ROJKHA HaXOAHTLCA B BepxHeil wacTH 6aka Ha pac-
crosiiuy He MeHee %3 BHICOTH 6aka OT erq AHHIIA, a MaTpy-
GOK AASt MONNHTKH XONOXHON BOAH “ClEAyeT NMPUCOBAHAATE
K HMXKHel yactu Oaka. IIpm HeOGXOAMMOCTH HCHOJAB3IOBA-
HHS 3JIeKTPOHArpeBaTessi AJf JOrpeBa BOAH BHYTpH Gdka-
AKKYMYJIATOPa €ro HeoGXOJHMO pacnoJarath rOpH3OHTalb-
HO H pasMmewaTb B BepxHeill yactu 6aka. [Ipu cobaonenun
yKasaHHBIX YCJIOBHi ofecneynBaeTcss TeMmepaTypHoe pac-
caoeHHe (cTpaTHOHKALMS) XKHAKOCTH NO BHicoTe 6aka, NpH
3TOM TEMIIepaTypa BOAH B HMXHel yacTm 6aka HHIKe, UeM
B BepxHeli. Braronaps 3TOMy B KOJIAEKTOD NOCTyMaeT BOAA
¢ HeBnicokofi TeMnepatypoli, KIT[{ konnektopa Bospacraer
M COJIHeYHasl SHEPrus Hcnojansyercs Gosee sdhdexTusHO.

BoJiee BbICOKOE NOJIOKeHHe GaKa-aKKyMyAsTOpa OTHOCH-
TeJBHO KOJIIEKTOPA COJNHEYHOMH 9HEPrHyu B BOZOHATPEBATENb-
HHIX YCTaHOBKax TepMmocudOHHOro THIA HMeeT BayKHOe 3Ha-
yeHHe He TOJIbKO A/ obecredeHHs] NUPKYJNSUHH TENAOHOCH-
TeNst B JHEBHOE BpeMs (Ha cxeme HanpasJIeHHE ABHKEHHA—
o 4acoBoifl CTPeJke), HO TaKke M AJsA IPeAOTBpaINeHHA
HUPKYJIALUAY BOAB B O0pAaTHOM HampaBJieHHH — MPOTHB Ya-
coBofl CTPeJKH — B HOUHOE BPeMs. ITO BOIMOKHO IPH HU3-
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XOM NOJIOXKEHHH 6aka, KOTJa ropsuas BOAA H3 BepXHeil

4acTH 6aka HOYBLIO NOCTynaeT B KOJIJIEKTOP, TAM OHa OXJla K-

JaeTcs 3a cyeT H3JIyu€HHS SHEPrHH B OKpYKalollee NPOCT-
PAHCTBO M KOHBEKIMH H BO3BpPaliaeTcsi B HHIKHIOW 4YacTh
6axa. EcTecTBEHHO, 3TO HeXKeJNaTeNbHbIH NpoLeCC, TAK KakK
OH -BBbI3bIBA€T IIOTEPH 3HEPIHH, H AJAR ero npenoTBpalleHHA
6ak-aKKyMyJSITOD ROJKEH OHTb YCTAaHOBJEH TaK, 4TO6HI
ero jiiHile ObLIO Bl BepxXHel OTMETKHM HaKJOHHOIO KOJ-
JIeKTOpa cosiHeyHOH suepruu Ha 300—600 mMm.

Cousneunble BOJXOHATpeBaTe/bHble YCTAHOBKH C eCTeCT-
BEHHOH LHPKYJsALMeHd TENJOHOCHTEeNs SBJSIOTCS CaMOpery-
JIHPYIOLHMHCH CHCTEMAaMH, H PacXoj KUIAKOCTH B HHX MOJ-
HOCTBIO ONpPENe/ifeTCs] HHTEHCHBHOCTBIO MOCTYIIAIOMIErO COJl-
HEYHOI'O H3JIyYeHHd, a4 TAKKe TeNJOTeXHHYECKHMH H THA-
PaBIHYECKHMH XapaKTEePHCTHKAMH COJIHEYHOrO KOJJIEKTOpa,
6aka-akKKyMyJaAaTOpa M COEAHHHUTEJbHHX TPYBGONpPOBOIOB.

B yc/ioBHAX XOJOAHOrO KJHMara B COJIHEYHOM KOJJIeK-
TOpe CJEAYyeT HCIIOJb30BaTh He3aMep3aloWlull  TelJIOHOCH-
T@JIb — CMeCh. BOABL C 9THJIEH- HJAH NPONHJIEHIVINKOJIEM, IJIH-
3aHTHH (CMech BOABI € IyHIEpHHOM) H ap. B sToM cayuae
cxeMa CTaHOBHTCS ABYXKOHTYpHOH. IlpHMep KOHCTpYKTHB-
HOT'O BBINOJHEHHS BOJXOHATpeBaTeNsl C aHTHOPHU3OM B KOH-
Type KOJUIEKTOpa N0KasaH Ha puc. 24, 6. TensoTa, noayues-
Hasl He3aMep3aloluM TEIVIOHOCHTENEM B KOJUIEKTOpe, Tepe-
AaeTcs BOJE NOCPEACTBOM TelJIOOGMEHHHKA, PasMeHIeHHOro
B HHKHE# uacTH 6aka-akkyMyJastopa. I1o canuTapHO-THrH-
€HHYECKHM HOPMaM BOJAA JOJIXHA GHITh HAAEKHO 3aliuiie-
Ha OT NOMAaJaHHs TEIVIOHOCHTENs, COAepIKalero TOKCcHYec-
KHe BellecTBa. : e

Bosspamasch K paccMOTPEHHIO KOMIIAKTHBIX HHTEIpH-
POBAHHLIX BOJOHAarpeBaTesnefi, 06paTHM BHHMAaHHE HA MCXOI-
HYIO KOHCTPYKIHIO, CXeMaTHYeCKH MOKa3aHHYIO HaspHc. 25, a.
B Tennon3onupoBaHHOM KOpIycCe C OCTeKJeHHOH BepxHel
KPHIUKOR 2 pa3MelieHa, eMKOCTh 3 ¢ UepHOH WJH CeJIeKTHB-
HOll Hapy:KHOJ noBepxHoCcThIO. [lai noxBoAa x0N04HOH H OT-
BOAa ropsuelt BOAH NPeLycCMOTpeHH HaTpyOkH. ddderTun-
HOCTb BOJOHArpeBaTe/ii MOXKHO MOBEICHTb C NOMOIIBK) OF-
pajKaTeJsi, HMEIOHIETO CHEHHAJNBHYI0 GOPMY H IIOMEllleHHOTO
BHYTpH Kopmyca (puc. 25,6). KI1[l KoMImakTHHX BoxOHa-
rpesareJeit gocrturaer 60 %. Ha puc. 26 u 27 mokasana
KOHCTPYKIHS KOMIIGKTHOIO BOJOHArpeBaTels C.COJNHEUHBIM
KOJIJIEKTOPOM, BHIIIOJTHEHHLIM H3 TeNJIOBHX TPyl ¢ HajeTsl-
MH Ha HUX ¢ TOMOLILIO TIPYXHAAIHX HPHUKHMOB IVIOCKHMH
pe6paMu, HUMEIOIMMH CeJIeKTHBHOE NMOKpHITHE B BHAE (GOJb-

66

TH, NPHKJeeBaeMOl K pe6pam. Temnora or abcopGepa Koj-
JeKTOpa  nepenaercss 6aKy-aKKyMYJATODY KOHTAKTHHIM
CNocoGoM ¢ NOMOMIBIO JIMCTA, MPHBAPEHHOro K pebpaM H co-
NPHKACAIOWEerocst Co BCell MOBePXHOCThIO AHMILA Gaka. Ilao-
Iaab COMHEYHOIO KOJJIEKTOpa cocTaBasieT Bcero 1,4—1,6 M2,
o6beM akkyMmysasropa paseH 60—100 a1, KI1J Bonouarpe-
BaTeJIst paBeH 60 %. Biiaronaps npumenenuo Tensosyx Tpy6
9 (eRTHBHOCTb TenmIoo6MeHa JOCTAaTOYHA BhICOKA, H BOAA,

b ?)
Puc. 25. KoMNakTHH# cOJHEYHH BOAOHArpeBatels €MKOCTHOTO THIA!

a— ¢ OfHOM WM HECKOJAbKHMH €MKOCTSMH ¢ BOMON; 6 — ¢ OTpaKaTeNeM COJHEY«
HOR SHepruH; [ — Kopnyc; 2 -— ocTekJenHe; 3 — eMKOCTb; 4 -— HOABOA XOMORHOR
. BOAKI; 5 — OTBOA ropsyefi BOABI; 6§ — oTpaxarelb :

nocrynaiomas B 6ak, HarpeBaercs 3a CYeT TEIJOTH, NOJ-
BOAHMOH OT KOJJIEKTOpA C NOMOIUbI0O KOHTAKTHOrO JIHCTa.
B stoM cayuae MONHOCTBIO HCKJIIOYaeTCs BO3MOXKHOCTD 3a-
rps3HeHns BOAB paboueil KHAKOCTbIO, HAXOAAIIECHCS B Tell-
JIOBHIX TpyDax. -
-~ BopoHarpeBartesibHble YCTAHOBKH .C  NPUHYAUTENbHOI
NHPKYAsILHEH. YCTaHOBKH C NPHHYAHTENBHON LHpPKyJasuuei
TENJIOHOCHTEJIS I1e/ieco00pa3Ho HCNOAL3OBATL AJIs TOPAYEro
BOJOCHaOXEeHHs! KPYNHBX 06LeKToB. B HHX coJHeuHHH KO-
JIeKTOp NpelcTaBasieT coGoifi  Gosbliofi MacCHB MOAYyJeil
KC2.  DTH yCTAaHOBKHM HMEIOT GOJIbUIYIO TENJIONPOH3BOLH-
TEJIbHOCTD, HO, KAK NPABHJIO, OHH J0BOJILHO CHOXKHBL. [Ipnn-
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Put. 26, Komnaxtunifi conteunsii Bofonarpesares:
l — xopnyc. 2 - ocrTeknenue; 3 — TennousoNauun; 4 — tennosaa Tpy6a; § — pel-

po; 6 — Gak; 7 — KOHTAKTHHA AHCT

12

Puc. 27. Tunuupas kondurypagus GaKa-AKKYMyAATOpa KOMHAKTHOTO
BOJOHarpeBaTes:

i — aproMaTHueckHil BOSAYMHHM KjianaH; 2 — HOABOA BOAH Yepe3 NONAABKOBEIA
KjaanaH; 3 —BOLA B KOMIeKToD; 4 — Harperast Bofa H3 KOJMICKTOPA; § — ropaAvas
BOJA K HOTPeGHTENAM

HUNHAJNBHAS CXeMa YCTAHOBKH C uupxynﬂuueﬁ BOAH B KOH-
type KC3 ¢ nomompio Hacoca nojavuedt XOJOAHOA BOJBI
B 0aK-aKKYMYJATOP ¥ Pery/JIHpOBaHHEM TEeMNepaTypel rops-
yefl BOA, DOcTynaouielt Kk norpeGHTENIO, NyTeM NOXMeLIy-
BaHHsl XOJOLHOW BOZH B CMECHTEJLHOM Kianane nokasana
Ha puc. 28. -

B xon0[HOM KJHMaTe, KakK NPaBH/IO, IPHMEHSIIOTCH ABYX-
KOHTYPHBI@ CX€Mbl BOJAOHATPeBaTe/NbHHIX YCTaHOBOK (pHc.
29). B nepBoM KOHTYpe, COCTOSIIEM H3 COJHEUHOTO KOJJAeK-
TOPa M TENJOOOMEHHHKA C IHPKYyAALMOHHEIM HACOCOM H pac-
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HIMPHTEJNbHBIM GaKOM, HCIOJb3YeTCsi He3aMep3alolHil Tell-
A0o”HOCHTe b, Bropoit KoHTyp o6pa3yoor 6ak- aKKyMYyJSITOp,
TeiNnOOMEHHUK H 3JEKTPUYECKHH HJH rasoBHH koTea. Xo-
JI0ZiHAas BOJA IOJBOJHTCA B HHXKHIOIO 4acTh 6aKa-akKKyMyJsi-
Topa, a BORa, Harperas B TeMJOOGMEHHHKe, IOCTyHaeT
B BepXHIOI 4acTb 0aka, a OTTyAa uepe3 aBTOMATHUYECKHH
CMECHTe/IbHbI KJAallaH M KOTeJ NOJAeTCs K NOTPeGHTENs M,
Bce o6opynosanne, kpoMe COJIHEYHOTO KOJIIEKTOpa, ycra-
HaB/IMBA€MOr0 CHapyXH, pa3MellaeTcs B 3[4aHHH, NO3TOMY

4
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Puc. 28 Conne!maﬁ Bononarpesamnax ycranonxa c npnﬂynmenbﬂoﬁ
“HUPKyJAUHeH:

1 - comxeqﬂmi xomxexmp, 2 — Gak-aKKyMyJaaTop; 3 — Hacoc, 4— K.nanan, XB n
I'B — xonopHas u ropsuas Boja

HOAOGHEIE CHCTEMBI MOTYT 3KCILIYATHPOBATBhCS H B XOJOJ-
HE# nepuop ropa. I'a3oBHHE KOTes NpefHasHayeH st JiOBe-
ZeHHs TeMIepaTyphl ropﬂqeu BOJbl, IPEiBAPHTE/IbHO Harpe-
TOH 3a CYET COJIHEYHOH SHePTHH, 1O TpeGyeMoro 3HaHeHHs.
Ilpn orcyTcTBHH COJHEUHON pafHalMH WIH HEAOCTATOYHOM
ee NOCTYNJICHHS BCA TeIJIOBAs Harpyska ropsiuero BOAO-
cHabxeHHs o6GecneuydBaeTcsi Ta30BLIM KOTJIOM.

Conneunble BOJOHArpeBaTeJH MOIYT . HCHOJb30BaThCSA
B KauecTBe TepBOH CTyNeHH [JIl HPEABAPHTENLHOTO IHORO-
rpeBa BOJAH B OGBIYHBIX TOIJIMBHEIX CHCTEMAax rOpsYerc BO-
AOCHAOXKeHUs KHJI0ro 3AaHHus. _

Has nocruskenus BHCOKOH 3¢Q(eKTHBHOCTH BCeH reiuno-
TOIJINBHOH CHCTEMB TOPAYEro BOAOCHAGXKEHHA CHCAYET H3-
GeraTh CMellleHHst ropsAYed H XOMOAHON XHAKOCTH B Gake-
aKKyMyJsiTope, [Jid Yero B HeM HeOGXOIMMO NOIAEPKHBATH
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TeMNepaTypHoe pacC/ioeHHe (cTpaTHHUKAUHIO) MHHAKOCTH.
['opsiyasi JXHAKOCTb HMEeT MeHbIIYI NJIOTHOCTD, YEM XOMOJ-
Has, 4 NO3TOMY OHa HAXOJAWTCH B BepXHell UacTH 6aka, a Tem-
neparypa B HeM yMeHbllaeTcs cBepxy BHH3. )Kuaxocts mo-
AaeTcs B COJNHEYHBIH KOJIJIEKTOp M3 HHAKHeH yacTH 6aka, rae
oHa uMeeT -Haubosiee HH3Kyl Temnepartypy, W Gaaroaaps
sToMy obecneuynBaercs Gosee suicokuii KIIL KosnekTopa.

Harperast XHIKOCTh H3 KOJNJNEKTOpAa NOAAETCS B BEPXHIOIO.
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Puc. 29. JIByXKOHTypHas cXeMa COJHEYHOH BOAOHATpEBaTe/NbHOH ycra-
HOBKH:
1 — coaHeyHbIl KONAEKTOD; 2 — TeNJOOGMeHHHK; 3 — akKyMyJAaTop ropsuedl Bonsly

4 — pyGaep (rasopuili Korena); 5-— Hacoc; 6 — pacliMpUTenbHuil 6aK; 7 — aBTOMa-
THUeCKHA cMecHTeabHBIt kAanaH; XB u I'B — Xon0aHas H ropssas Boja

sony Gaka. s obecneuenus TeMnepaTypHo# chaanm:Ka-:

HHH XHAKOCTH B 06ake MOXHO, B UacTHOCTH, HCIOJb30BaTh
nepdopHpoBaHHble TOPH3OHTAJIbHEIE NI€DPErOPOAKH, pa3jesns-
folye 6aK Ha JiBe HJH HeCKOJbKO 30H H NpeOoTBpallaouue
nepeMelllNBaHHe CJIO€B JKHAKOCTH C Pa3HBIMH TeMOepary-
pamu, OTBOJLHTL TOPAYYI0 BOAY K MOTpebHTEN0 HeoGXoau-
MO K3 BepxHeH uactdH 6aka, rie TakXKe MOKHO YCTAaHOBHTh
5/MEKTPOHArpesaTesb, KOTOpHii Oyaer oGecneuuBath Tpey-

eMyI0 TeMIepaTypy ropsiuedi BOAbI NPH JIOORIX TNOTOLHBIX .

yc0BHsAX. ONHAKO HAWIYYIIHM PelUeHHEM SIBJIAETCH HCIO/b-

30BaHHe JABYX 0aKOB-aKKyMyJSATOPOB— ONHOLO C BBICOKOI

TEMIIEPaTypoO# XKHAKOCTH, a BTOPOIO —C HH3KOHM.

ITo 3KOHOMHYECKHM COOGpaXKEHHSIM 33 CUET COJIHEIHOH
3Heprum leJsecoo6pasHo nokpuiBaTh A0 80 Y Harpysku ro-

ps4ero BOLOCHA0XKeHHUS, I03TOMY He0OXOIUMO HCHOJb30BATH
HapaLy C KoJiieKTopoM conHeuHofi sueprun (KC3) Takxke
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AONOJIHHTENbHBIH HCTOUHHK sHeprud  (AM3). Ha pue. 30
NOKasaHBl pasJHuHBE CXEeMBl TOABOAA S5Hepruu or JH3:
1) menocpesncrsenno B 6ak-akkymyaarop (AT); 2) x rops-
yeil Boge (I'B) Ha BhIxone U3 Gaka-akKyMynsTopa uau 3) k
xonoaHo#l Boge (XB) Ha GailimacHoft JuHHH. B KavecTpe
I3 Moxer HCIOJb30BATHCS JEKTPOHATPEBATENb WK TOMN-
JHBHBIA KoTeN. LlupKyIsauns TennonocuTens s kontype KC3.
‘ocymecTBisieTcs Hacocom H. HMsMenenne 3sddexTusHoCTH
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CHCTEME B 3aBUCHMOCTH OT IPHMEHAEMOro cnocoba noaso-
Hla JONOJHHTENbHOH 3HePrHH CBS3aHO CO CPefHHM YpPOBHEM
TeMneparyps Boabl B Kojajsekrope. Ilpu noxsoze ponosanu-
TeJBHOH 3HEPrHY HENOCPEACTBEHHO B Gak-akKyMYJsiTop
(puc. 30, @) nosnilIaeTcs CPedHAS TEMNEPATYPa TEMNJOHOCH-
TeJs B KOJJIEKTOpe, & CJe/loBaTelbHo, cHHXaerces: ero K11
H TeIVIONPOH3BOAUTEIbHOCTD H B Pe3yJbTaTe YBeJHUHBAET-
cq norpebJeHHe NOMOJHHUTEJBHON SHEPTHH., ITO O3Hauaer,
YTO COJIHEUHAsl SHEPrHS HCNOJb3yeTcs HeZOCTATOUHO 3¢-
dexrunro. Haunyumum o6pasbm conneuas SHEprus HCHoJib-
3yeTcsl IPH MOCJel0BAaTeJbHON cXeMe MOAKJIIOUeHHs Ky6Jaun-
pyIOUIer0o HCTOYHHKa 3Hepruu (puc. 30, 6). B stom cayuae
Bojid NIPelBADHTENbHO NOJOrDEBAeTCd 3a CYET COJHEYHOH
SHEpruH A0 CPABHHTE/JbHO HEBHICOKOH TeMIepaTypH, II03TO-
My CpefHH# YpOBeHb TeMIIEPATYPH TENJIOHOCHTENS B KOJ-
Jexrope Huskuli, a KI1Jl 1 TemJIONpOH3BOAHTENBHOCTL KOJ-
JIeKTOpa -MakcHMaJbHE. CXeMa NoABOAa AONOJHHTENbHON
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' auepruu B X0J10aHOK Boje B Gaiimacwoh snunuu (puc. 30, 8)
HaHMeHee YAa4YHa, TaK KaK HPH 3TOM HEJOCTaTO4HO fOAHO
UCHOAB3YeTCs] COJTHeYHAR FHEPrHs M3-32 TOro, 4T0 4acThb BO-
Abl BOOOIe HE HArpeBaercs e, a NocTynaeT cpasy B TOil-
Ausubii Ay6sep. Uto me xacaerca KI1 4 Tenaonpou3BoRu-
TEABHOCTH CaMOTO KOANEKTOPa, TO B 3TOM OTHOWICHHH AaH*
Has CXeMa aHAJOTHYHA BTOPO#H cxeMe.

MoxH0 JaTh CACAYIOMIHE DeKOMeHJAUUH OTHOCHTENLHO.
CXEMHOrO pelleHHs KOMOMHHPOBAHHBIX COJIHEYHO-TOMN/IMNB-
HHX YCTaHOBOK Tropsiyero BojaocHalxkeHus. Bo-mepBHX, He-
o6x0aumM0 ofeciieuunaTs YJABJIHBAHHE MAKCHMAJIbHO BO3-
MOXHOTO KOJIHYErT8a COMHEYHOH SHEPTHH, 4TO JOCTHTAeTCH,
CHHIKEHHEM CPEJHEero ypOBHS TeMNepATYPH TEHJOHOCHTEAd
B KOJJIEKTOpe H HCHOAb30BaHueM 5(deKkTHBHOro KOJJEKTO-
pa. Bo-BTOpHIX, c/leAyeT HCXOAHTH M3 TOrO, Y70 COJHEUHAs
3HePrusi JOJ/DKHA MCIOAB30BATHCA AR NpeIBapHTENHHOIO
noaorpeBa TEIJIOHOCHTENS, B TO BpeMs KaK JONOJHHTeJb-
HBH HCTOYHHK SHEPrHH (TOMJIHMBO MJIH 3JEKTPOSHeprus) —
AN JOBeJeHHS TEIVIOHOCHTENs 10 TpebyeMoii TeMneparTypsl.
[Ipu TakoM noaxoje obecHeuyHBAaeTCs MAKCHMAJbHAS KO-
HOMus TON/HBA Oaarojaps HauGosee 3PPeKTHBHOMY HC-
MOB30BAHHIO COJHeqHON 3Heprud. B-TperbuX, HEOOXOAHMO
usberath CMelleHHs cpel C Pa3JHUHLIMH YPOBHAMH TeMme-
paTypsl B aKKyMyJfiTOpe . TeIJIOTH, B YACTHOCTH, € 3TOH
TOYKH 3PEHHs] He PeKOMesjyercsi pasMelllaTs 3JEKTPOHA-
rpeBaTesib B HHXKHell gacTm Gaka-akKKyMyJIsiTopa. WJH OCy-
LeCTBJATh MOABOA TEMJAOTH OT AyGJiepa HENOCPeNCTBEHHO
B 6AK-aRKYMYAATOP TeAHOycTAHOBKH, Kak MunuMyM, Bepx-
H8A wacTb 6aka, rXe pasMemaercd Ay6jaep, AONKHA ObITh
orienena nephOpHPOBAHHOA MEPEropOAKOH OT HHUKHEH,
B KOTOPYIO NOABOJHTCA TENJIOTA OT COJHEYHOIO KOJAJeKTO-
pa. OnTumalbHLIM pelienHeM ABJIACTCH HCHOAB30OBAHHE ABYX
6aKoB — OJHOTO € HUIKOH TEMUEPATYPOll TelJIGHOCHTENH,
oflecieuBae MOl COAHEYHBIM HarpesoM, a BTOPOTO C BBHICO-
Koil TemnepaTypoil, obecneunsaemoli AySiepoM.

B macrosimiee BpeMs yCHEHIHO SKCOAYATHPYIOTCH yCTa-
HOBXKY TOpAUYEro BOAOCHAD KewHs ANA CE30HHBIX NOTpebure-
defi, Tag, reHOyCTaHOoBKa B FOZMOCKOBHOM {THOHEpJarepe
«3sespouxa» paer 7,5 T ropAzeit BOKH B jeHb. Pax yera-
uosox noctpoen [10 «Creuresuoreniomonram» {(r. Toa-
ancH) Ha Kypoprax Tpysmn. Tlorenumansame wacumrabu
MCHOJIB30BAHUSA CE30HHBIX YCTAHOBOK Tropsdero BOAOCHab6-
mennua B CCCP cooTBercrsyior ofimelf niomiag#d noBepx-
HOCTH COMHEUYHHX KOJAeKTOpoB 250 mMan. M2, IPH 5TOM OXH-
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AaeMaf SKOHOMHS TOIUIHBa olenuBaercd B 40 MJH. T yc/I0B-
HOTO TOIJINBA B I'OA. o

Ha pHe. 31 nokasana cxema. AyimieBoii KaGHHHI, BHIYCKa-
emoir [10 «MoccanrexkoHeTpykuusi»>., OHa HM3TOTOBJASETCS
u3 - acGoueMeHTHbix maHT. Ee raGaputer 18501900
X1150 MM, Koasektop miomanpio 2 M2 4 6ak BMECTHMOC-
tbio 100 51 pasmemenn Ha Kpmnie, K coxanenno, kabuia
HMeeT 0oVbllylo Maccy, Kotopasi Ges BORM B CHCTEME CO-

Pue. 31. Cxema nymesoll Kabuubl:

1 — gonnexrop; 2 - 6ax robuqeﬁ BOALI; 3 — ayw; 4, 5— Tpy6eI; 6, 7 — Bén’rimn;
8 — KpaH NepEKNIOYERAs; $ — BORONPOBOR

craBasieT 360 kr. 3a oauH JertHHil AeHb B IToaMockoBne
MOXHO noayuuth ot 120 mo 160 s Boael ¢ TemmepaTypoi
40°C, a 3a C€30H C anpend N0 CeHTAOPb MOMKHO MOJYYHTD
5KOHOMHIO B 400—700 Kr yCJOBHOIO TOINIHBA. ‘

Jl1a uHOMBHAYaJbHHX NOTpebuTelell CleAyeT peKOMeH-
LOBaTh HCIIOJAB30BATh - BOJAOHArpepaTe/ii ¢ €CTECTBEHHOM
LHUPKYJIsALEEH BOAB HIH KOMIAKTHHE YCTPOHCTBA, NOCKOJb-
Ky OHH HMEIOT XOpOWyio 3(p¢peKTUBHOCTL IIPH HEBLICOKOM He-
He M IPOCTH B KOHCTPYKTHBHOM OTHOIUEHHH, a CJe0BaTeb-
HO, H HaJEXHH.




9. CACTEMb! COJIHEYHOrO TEMNOCHABXEHWUA 34AHUA

B CCCP aas rennocna6xkenns sfauuil pacxoayercs 3Ha-
YHTEJNbHAsE 4aCTb BCeX MOTpebJsieMbiXx TOIIMBHO-3HEPreTH-
yecKHx pecypcos. Hcnosnbsobanue cosiHeuHO#H HEpPrHH AJsi
3THX Ile/1ell NO3BOJIAT NOJIYUHTb CYyIIeCTBEHHYIO SKOHOMHMIO.
Yme cefluac B Das/HYHHIX pafioHax IOXKHOH YacTH Haulew
CTPaHLl 3KCIJIyaTHPYIOTCSi ONHITHEIE COJIHEUHLIE YCTaHOBKH
TeMJIOCHa0KeH s 31aHufl, B IepclieKTHBe MacliTalbsl BHEX-
PEHHsI CHCTEM COJIHEYHOro OTOoILIeHHs OyAayT OoJiee 3HauH-
TEJbHEIMH. ‘

Pas/inyaior akTHBHBEIE H NaCCHBHEIE CHCTEMB COHEYHOTO
TeNNOCHAGKeHHa 3naduil. XapakTepHuM NPH3HAKOM AKTHB-
HBIX CHCTEM SIBJAETCA HaJHUHe KOJJIEKTOpa CONHeyHOH aHep-
[HH, aKKyMYJSATOPa TENJIOTH, JONOJHHUTEJLHOIO HCTOYHHKA
SHEPruH, TpybONMpPOBOAOB, TENJIOOGMEHHHKOB, HACOCOB MJIH
BEHTH/IATOPOB M YCTPOHCTB AJIs1 aBTOMAaTHYECKOrO KOHTpO-
Jifl M ynpasJienust. B maccHBHBIX cHCTeMax pOJib COJIHEYHOTO
KOJUIEKTOPA H aKKyMYJATOPa TEIIOTH OOBLIYHO BHIMOJIHSIOT
CaMM OrpaxKaaiolilie KOHCTPYKIHHM 3[JaHHA, a ABHIKEHHE
TEIVIOHOCHTeNsl (BO34yXa) OCYHIECTBJSAETCS 3a cyeT ecre-
CTBEHHOH KOHBeKIUHU 6e3 NPHMeHeHHS BeHTHIATOpa. B c1pa-
Hax E3C B 2000 r. naccHBHHE reJHOCHCTEME GyAyT AaBaTh
SKOHOMHIO 50 MJH. T He(bTH B roJ.

TennocucTeMa TemsiocHaGxkennss MoxeT paborats -
($EKTHBHO TOJIbKO B TOM CJyuae, ec/M NpH pa3paboTke KOH-
CTPYKUHH CaMOro 3JaHHsl yuTeHb TpeGoBaHHs, HampaBJeH-
Hble HAa CHHXKEHHe NOTPe6HOCTH B TeNJOBOH 3HEPrHH. D10
Ayylle BCEro AOCTHIAeTCsl B TaK Ha3blBaeMBIX CBEPXH30JIH-
POBaHHEIX JAOMaX, MMEWIIHX XOPOUIYIo TEMJIOBYI0 H30.-
LHIO CTeH, HOTOJIKA, NoJa Y IPAKTHUECKH MeDMETHYHYI0 KOH-
CTPYKUHMIO HaDyXHBIX orpaxaesud. B takux pomax kosd-
(HUUHEHT TenJonoTeph AJs CTeH cocTasaser Bcero 0,15 Br/
/(M2-°C), a HEKOHTpOJHpyeMas ecTecTBeHHas HHOHUIbTpA-
IMs HAPYXKHOIO BO3JyXa B 3JaHHEe XapaKTepH3yeTcsl upes-
BHYAHHO HHM3KOH KpaTHOCTbIO BO3ayxoobmena (0,1 uy-1),
TpeGyemoe KauyecTBO BO3AyXa BHYTPH NOMeIIeHHi obecre-
YHBAETCS 32 CUET peryJHpyeMOH BEHTHIALHH (He MeHee
0,51/, Bo31yx0006MeHa B Yac) C YTHIH3alUMeH TemaoTh yAa-
asemMoro Bosayxa. O6muit KO3(QUIUHEHT TenJIonoTepsy B Ta-
KHX 3JaHusx JexuT B npepenax 0,7—1,2 Br/(m2.K). Ten-
JIOMOTEPH 34aHHUs YaCTHYHO KOMIEHCHPYIOTCS 3a CyeT Tell-
JoBbiAeseHus Jjiogefl, 3MeKTPOOHITOBHX H OCBETHTEJBHBIX
npu6opoB H 00OpyAOBaHHs, KOTOPOE YMEHbLIZeT TEMJIOBYIO
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HarpysKy OTOIJIeHUs npuMepHo Ha /3. O6uuit apdexr coepx-
H30/ILUM 3MaHUH COCTOHT B COKPALIEHHH . JJIHTENbHOCTH
OTONUTENBHOIG MEPHOJA M CHHXKEHHH CyMMapHOro rogoBo-
ro pacxoaa Temnorsl. Baaropaps sTtomy yMeHbllaercsi mpo-
IOJKHTEJIBHOCTh NepHoja paboThl reJIHOCHCTEMbl H MOBBI-
HIZIOTCA €€ TEeXHHKO-3KOHOMHYECKHE MOKaszaTesaH, a TaKxke
rojoBas f0JIl COJHEYHOMN 3HEPrud B NOKPHITHH TEIJIOBOH Ha-
rpy3ku. ONHOBpeMEeHHO CHUIKAETCSl INHKOBas Harpyska OTO-
IJICHHS B B Pe3yJbTaTe 3TOro yMeHbIuaercs TpedyeMas MoLl-
HOCTb JOMOJIHATEJBHOrO (pe3epBHOIO) HCTOYHHMKA SHEPTHH.
Pacnpenenenue TemaoTHl MeXAY OTAEALHHIMH KOMHAaTaMH.
MOXEeT OCYILECTBJ/SITbCA NYTEM eCTECTBEHHO#I KOHBEKLHH
BO3JyXa 4Uepes OTKPHITHE ABEpH.

BTopoii noaxoA K CHHXEHHIO TEMJOBHIX NOTEPh 3MaHHH
COCTOHT B HCIIOJIb30BAHHH BBHICOKO3((eKTHBHHIX OKOH, Ha-
HpuUMep €O CNeLHAJbHBIMH IOKPHITUAMH Ha CTEK/e HJH I0-
JHMEPHBIX IVIEHKAX, PACIOJIOKEHHBIX MeXKAy IBYMS CJIOSIMH
cTekaa. MOryT HCnoJib30BaThCsl OKPHITHS, 00ecneunBaloHe
BLICOKYIO NPONYCKAaTeJbHYI0 CIOCOGHOCTbL IO OTHOLUEHHIO
K COJIHeYHOH SHepruM, W MOKPBITHA C HU3KOH H3JIyyaTesb-
HOH CHOCOOHOCTBIO AJISi TEIIOBOro Majaydenus. [Ipu mpume-

.HeHHH TaKHX OKOH TeMIleparypa BHYTpeHHEﬁ NOBEPXHOCTH

noBsbliaeTcst U 6Jarofaps 3TOMy YMEHbHIaeTCA KOHJeHca-
IIMsl BOASIHBIX NApOB HA CTEKJe H yBEJHUHBAeTCs OLlylleHHe
xompopra, IIpuMenenne cnemuajbHHIX OKOH, repMETHYHBIX
paM C BaKYyMHDOBAHHBIM 3230pOM MeXIy JAByMdA CJOSAMH
OCTEKJIEHH Hapsily ¢ yMeHblIeHHEM TeIJIONOTEPL TaKxke
CHHXKAeT yPOBeHb [IPOHHKaIOIIero myma,

Hrak, B 31aHHAX, B KOTOPHX IpelyCMaTpUBAETCs 3 dhek-
THBHOE HCIIOJIb30BAHHE COJIHEYHOH 3SHepPru, HOJKeH OHITh
ofecneuyed BHICORMH ypPOBEHb COXPaHEHMs SHEPrHH, ocobeH-
HO B YCJOBHSX XOJoAHOro kKjauMarta. IIpm sTOM MOIIHOCTB
FeJIHOCHCTeMBl H JOHOJIHHTENbHOTO HCTOYHHKA SHEPTHH,
a Takke MX pasMepl H CTOHMOCTb OYAYyT MHHHUMAJb-
HBIMH.

ITaccHBHbLIe reJJHOCHCTEMbI OTOMJEHHS 3paumi, a5 oro-
NJIeHUs] 3JaHUH MCIIOJB3YIOTCA CAeAyIOLHe THIIE NaCCHBHBIX

. TeJIHOCHCTEM:

¢ OPSIMBIM yJaB/JUBAHHEM COJHEYHOTO H3JIyueHHs, HOCTy-
nalouero uepe3 OCTEKJIeHHBIe NOBEPXHOCTH GOJbHION MJO0-
majM Ha I0XKHOM (pacafie 3iaHus (pHc. 32, a) WIH uepes
NPUMLIKAIOUIYIO K IOXHOH CTEHE 31aHUA COJHEYHYIO Telid-
ny (3uMHHH can, opaxepew) (puc. 32, 6); .
C HENPSIMBIM y/1aBJHBAHHEM COJIHEUHOTO H3JIyYEHHd, T. €.
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C TemJoaKKyMyaRpyomefi crenofi, pacnoNoXeHHOH 3a ocTe-
KJeHHeM 10xHoro dacana (puc. 32, 8);

C KOHTYPOM KOHBEKTHBHOfI IHPKY/IAIHH BO3AyXa U rajed-
HHM ‘aKKyMYJISTOPOM Temnors, JloM ¢ TaKO# CHCTeMOW no-
kasan na puc. 33. Kpome Toro, MOryT HCIONb3OBATHCS THO-
PHAHbIE CHCTEMH, BRJIOYAIOUINE 3J€MEHTH NACCHBHOH H akK-
THBHOH I'eJIHOCHCTEMH,

Puc. 32. Tuna BACCHBHHX resHo-
CHCTEM OTONACHMS .3AAHHH:

a-—C OpAMHM  YAaBNHBRHHEM COJI-
HeuHOH SHeprud; 6O -—c MNpHCTPOeH-
HoB Temasueft; @ — ¢ TENJNOAKKYMY-

aupyome# crenoH .
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TlaccuBHbIE CHCTEMbI COCTaBJISIIOT HHTETPAJIBHYI0 YacCTh
¢caMoro 3I2HHS, KOTOpPOE HAOJKHO {IDOEKTHPOBATBCS TAKHM
‘06pasom, uTOOH . 0GecneanBats HanGosee sddeKTHBHOE HC-
NOJb30BaHMEe COJIHEYHOH sHeprum Ags ortomaenns. Hapany
C OKHaMHM M OCTEKJEHHHMH IOBEPXHOCTAMH I0XKHOI0 ¢acana
JJIS YaBJHMBAHHS COJHEYHOIO H3JYyYeHHs TAKXKe HCIOJb3y-
10TCH OCTEKJEHHEIE - [IPOEMEl B Kpbillle H JONOJHHTENbHLIE
OKHa B BeDXHEf 4aCTH 3[aHHsl, KOTOPHE NOBHILAIOT YPOBEHD
KOoM(OopTa YeJOBEKa, TAK KaK HCKJIOYAIOT MpsiMoe nonaja-
HYe COJHeUHHX Jy4eidl B Auuo. OAHO H3 BaxueHulux ycJjo-
Byt 9 pexTHBHOH paboOTH NaCCHBHOA TeJIMOCHCTEMH 3aKJI0-

yaerca B NPaBHJIBHOM BuiGope MECTONOJIOXKEHHS M OPHEHTa-

LHH 3AaHUSI Ha OCHOBE KDHTEpHA MAaKCHMAJBLHOIO MOCTYIM-«
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JCHHS H YJIaBJHBaHHS CONHEYHOTO H3/IyYeHHS B 3UMHHE Me-
CALHL. - :

[TaccuBubie cHCTEMBl HPOCTH, HO AJA HX 3¢ dexTunnol
paGornl TpebyloTCs peryJupylouiue yCTPOHCTBA, ynpaBasio-
uixe NOJAOKEHHEM TEVIOBOH H3ONSALHH CBEeTONPO3PaYHBIX MO-
BEPXHOCTeH, UITOP, 3aCJAOHOK B OTBEPCTHAX AJAS LHPKYJISLHH
BO3AyXa B TEMJOAaKKyMyJAHPYIOLIeH CTEHe H T. M. L

[IpsmMoe yaaBiuBaHHE COMHEYHON SHEPTHH MOXeT 3QPeK-
THBHO OCYHIECTBJSITbCSA NPH COOJIIOAEHHH CAEAYIOWHX YCJO-

7. 4 5

Puc. 33. Conueunnift oM C HPAMHM YJIaBJIHBAHHEM COJHEYHON aHeprum,
KOHBEKTHBHBIM KOHTYPOM JAJIR Harpesa BO3AYXa H aKKyMYAHPOBaHHEM
. TENAOTH B C/I0e KaMHel: : T

1 — CONMRIEIAMIHTROR yc‘rpoﬂé'mo: 2 — BOBAYHNHA KOJMACKTOD} -3 ~~ UePRHIA - MeTaN-
NRuCCKHf JRCT; 4 — KaMH#! 5§ — PO3BPAT BOIAYXA; 6 = DEryAHPOBAHHE NOTOKA
BO34YyXa; 7 — CBeKulM BO3AyX; § — TenaAnil BOSAYX

Bufi: 1) onTumanbHas OpHeHTAUHs AOMAa — BAOJL OCH BOC-
TOK— 3anaji WiH ¢ OTKJaonenueM no 30° or atolf ocH; 2) Ha
IOXKHOH CTOpOHE JOMa AOAXKHO OLITh COCPeNOTOYEeHO He Me-
nee 50—70 % Bcex OKOH, a Ha cemepHod — He Gasee 10 %,
NpHYEeM IOXKHBIE OKHA JOVIKHbI MMETb JBYXCJIOfHO@ OCTeKJe-
HHE, a CeBEepHHEe OKHa — Tpexc/ioiinoe; 3) 3RaHHEe NOJIKHO
HMEeTh YJYUYIUeHHYIO TeIJIOBYIO H30J/IALHIO H HH3KHE  TeIJO-
OOTepH BCACACTBHE HHQHABTPALHH HAPYKHOTO  BO3AYXa;
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4) -BHYTpEHHSA NJIaHUPOBKA 3JaHHs NOJIKHA obecneyHBaTh
pacnoJIoKeHne XKHJIBIX KOMHAT C JOXHOH CTOPOHBI, a BCHO-
MOraTe/IbHbIX NOMEMIEHHH — ¢ cepepHOM; 5) HOMKHA 6HITh
obecrneuena AOCTATOUHAs TemJoaKKyMyJHpyromas crocot-
HOCTb BHYTPEHHHX CTeH M mNoJsia AJs1 MOIJIOMIEHHSi H 3KKy-
MyJIHDOBaHHsl TEIVIOTH COJHEYHOU SHEPruH, uG) AJs IPeNoT-
BpallleHHsl Neperpesa nomeuieHuii B JETHHH TEPHOA Haj
CKHaMM JIOJIXHE OBITh NpeAyCMOTPEHbl HABEChl, KO3BIPbKH
u 1. . KI1J Tako# cucremn ortomnjeHHs, KaK IPaBHJO, CO-
craBiasier 256—30 %, #o B 0c060 6aaroNpPUATHHX KJAMMAaTH-
YECKHX YC/IOBHSIX MOXET OHTb 3HAUHTEJbHO BHILIE H JOCTH-
rate 60 %. CyllieCTBEHHLIM HEJOCTATKOM 3TOil CHCTEMEI
ABJAAIOTCA OOJbllIHE CYyTOUHBEIE Kosle6aHHsA TeMIepaTyphl BO3-
AyXa BHYTPH NOMeEILeHH. .
[TaccusHble cucTeMBl NPSAMOrG yJNaBJHMBAHHSA COJHEUHOH
SHEPrHH MMEIOT HaHMEHbLIYI0 CTOHMOCTb AJIA BHOBb CTpO-
Amuxcs 3ganuii, [lacciBHbie cucreME BOOOIIE MMEIOT TaKOH
})e CpoK cay:xkOH, Kak H caMo 3JZaHHe, 1 BecbMa HH3KHE
TeKyHIHe SKCIJyaTalloHHbe pacxoxsl. McmonbsoBanue cu-
CTEMBI NMPAMOTO YJaBJAMBAHUS COJHEUHOH SHEPrHH B Cylle-
CTBYIOIIHX 3AaHHAX CBSI3AHO CO 3HAYHTENbHBIMH ~ TPYAHO-
CTAMH, O3TOMY HX NpHMeHEHHe B 5THX CJIydasX Hellejeco-
‘'o6pasHo. :
'~ Hapsaay ¢ noJyueHHeM TeNJOTHl 3TH CHCTEMB Takke
obecneynBaloT s(QeKTHBHOE HCNOJNb30BAHHE AHEBHOrO OC-
BellleHHs, Gnarofaps ueMy cHixkaercs notpebienue 3Jjex-
TposHeprud. OfHAKO NJIOWAAb OCTEKJEHHs I0XKHOro ¢aca-
ia noJKHA 6HTb SHAUHTeNbHOH, uTo0H obecnedyuTs Tpe6yu-
“eMYI0 JONI0 COJIHEUHOH 9HEpPruM B NOKPHITHH TEIJIOBOH
HArPY3KH, 2 TEIVIOAKKyMYJHDYIOUIHE 3JEMEHTH (Tenaopas
Macca) AOJKHE GHTH pasMelleHH B HanGoJjee 6aaronpusi-
HBIX MecTaX, yToGbl Ha HHX NONAajajJH COJIHEUHBIe JyYH
Goabluyio yacTh AHA. CielyeT H30eraTr HSJHIIHErO Iepe-
Tpesa Tex 30H 3[aHHf, TJ€ NMOCTOSHHO HAXOAATCA JIIONH,

a TakK¥e nonajgaHusl B HUX MPSAMBEIX COJTHEUHBIX leqeﬁ‘, «COJI- -

HeuHHIX 3afiunkoB» ¥ OJiHKoB. BMecTo ocTekijeHHsi BepTH-
- KaJibHHIX CTE€H HJIM Hapsify ¢ HUM MOXer 6HITD HCNOJIb30-
BAHO OCTEKJeHHE 3JEMEeHTOB KPHIUA H YepAayHHX MoMeule-
HHH, cO00WANMHEXCA C KUIHMH ToMelieHnsaMu. [Ipn sToM
o6/iervaeTcs 3a5aua pasMelleHHsi TEMI0aKKyMy/aHDYIOUHX
37€MEHTOB, MeHblie BO3HHKAeT «COJHEUHHIX 3afuHKOB»
M yMeHbLIaeTcsl 3aTeHeHHe TENJIOBOR MacCH NpeaMeTaMu
HHTepbepa H 3KCTepbepa. ‘
Baxueifiinee TpeGoBaHue, NPEALABIAEMOe K NACCHBHLIM
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CHCTEMaM, COCTOHT B HeOOX0AMMOCTH oBecneyeHns Tenaoso-
ro KoM¢opTa M pPeryJHpoBaHusi TeMIEPaTyPHOrO pexHmMa
B NOMeLieHHAX. B nomemwenusx ¢ MacCHBHBIM HCROJB30Ba-
HUEM COJIHEYHOH 3HeprHH KoM¢opT obecneynsaercss npu 6o-
JIe€ HH3KHX TeMIlepaTypax BO3AyXa 10 CPABHEHHIO ¢ OGHIY«
HbIMH 31 aHHAMH, TaK Kak TeMliepatypa BCex HJH GOJbLIHH-
CTBA BHYTDEHHHX NOMEILEHHH BHIIE TEMIepaTyphl BO3Ayxa
H OHH H3/Iy4alOT TEIJIOTYy Ha 4YeJIOBEKa, OTUEro OllylleHHe
KOM(opTa MoBHIIaETCS.

Onnako npu HCNONb3OBAaHHH MAaCCHBHHIX CHCTEM npsiMo-
O yJIaBJIHBAHHA COJHEUHOH SHEPrHH TPYLHO nognaercs pe-
TyJIHPOBaHHIO TeMNnepaTypa BO3AyXa B MOMeINEHUSX H3-3a
GONMbIIOK TeNIOBOH HHEpHMH HX TeIJIOAKKYMYJIHPYIOLIHX
®/EMEHTOB. FallMOHA/IbHOE IPOEKTHPOBAHHE TeMmepaTypHo-
ro pexnMa NOMEINEHHWH NpeAmosaraeT ONTHMH3ALHIO Mac-
Chl M pa3MelleHHs KaXJOr'o H3 3THX JeMeHTOB, a TaKike
HCIIOJNB3OBaHHE HABECOB M KO3BIPHLKOB, TEIVIOBOH H30JALHH
CBETONPO3PAYHEIX NOBEPXHOCTEH B HOUHOE BPEMs, aBTOMAaTH-
1€CKH ynpaB/lfieMblx 3aC/OHOK JAJISi OpPraHH3allHH HOCTYILIe-
HUA M yJaJNeHUs BO3NYXa, B8AKPHITHA H OTKPHTHS OKOH, (op-
TOUEK H ppaMyr u 1. 1. ’

B sTuX cucTeMax HCHoONb3yIOTCA OKHA H OCTEK/EHHHE 10-
BEPXHOCTH GOJIBINOj IIOIAAM B NPOEMax CTeH Ha 10XHON
cTopoHe joMa. Ilnomanb ocTek/eHHs OMpene/IAeTCs TemIo-
BOH HArpyskoit OTOIVIEHHs M NJIOHIAABIO OTAJIUBAEMHIX I0-
memeHud, [lnd ymenbienus Teniosofl Harpyskm szmaume
AOJDKHO GHITh NMOCTPOEHO C NPHMeHeHHeM yJaydleHHo! Ten-
JIOBOH H3OMAUHH ¥ HCIONb30BAHHEM APYTHX MEpONpPHSTHi
110 COXPaHEHHUIO SHEPTHH. DTOM LeJH CAYKHT TAKKE HCIOMb-
30BaHHE TEIJIOBOH MW3OJUHH CBETONPO3PAUHBIX  HAPYK-.
HBIX MOBEpXHOCTe!l B HOWHOE Bpems, AMA 4ero Moryt ue-
NOJIb30BATECA TEIVIOH3OMSIHOHHEE IIHTH, CTABHH, MJIOTHLIE
WTOpH ¥ T. M. B nome, mokasamnom ma puc. 33, mpeayc-
MOTpEHO HpsIMOE YyJaBJIHBaHHe cxnﬂetmoﬁ 9HEpTHH, a TakK-.
#e HMEeTCA KOHTYD eCTeCTBEHHOH KOHBERTHBHON IHpKY.Jisi-
LHH BO3AyXa, HArpeTroro B KOJLIEKTOPS, ¢ aKKyMyJaHpoOBa-
HHEM TEIIOTH B CJI0€ TajIbKH H peryJHpOBaHHeM ABHKEeHHS
BO3AyXa C IIOMOIILIO KjafnaHa, a TakXe  COMRLUeIalIHTHOe
yeTpofcTBO. o

[laccuBHbIe Te/JHOCHCTEMBI C OCTEKJIGHHON TeIIOAKKYMY-
aupylomelt 10xHoi cTenodl (creHoi Tpom6a), oxpamelroi
B YEPHBIA HJIH WHOHR Temg-mﬁ HBeT, OVIHYAKTCS AOCTATOYHO
BLICOKOH S(EKTHBHOCTLIO H MOTYT HMETh HECKOJbKO Bap-
aHTOB KOHCTPYKTHBHOTO MCHOAHeHHA. HcxomHuM Bapnan-
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TOM SIBJISIETCH OCTEKJIeHHa#d 10KHas OeTOHHAsd H/IH KaMeH-
Has CTeHa TEMHOr0 LBeTa, He HMeIUas OTBEPCTHH A
uUMpKyJAsuHM Bo3ayxa. Ilponukaltouiee uepes OLHO- HAH ABYX-
CJIOAHOE OCTEK/EHHE COJMIHeYHOe H3JydeHHe [orJouaercs
HOBEPXHOCTbIO CTEHbl, NOKpalIeHHOH TeMHO# MaTOBOW Kpac-
KOH, N aKKyMYJHMPYercs B Macce CTeHBbl, YTO BBI3LIBAET IO-
" BbllUEHHE €€ TeMMepaTypul. AKKyMyJHpOBaHHAA AHEM Tel-
JIoTa [1epefaercsi C HeKOTOpHM 3alla3AbiBaHHeM BHYTPb
NOMELIeHHH NOCPeACTBOM H3JyueHHss M KoHBexuuu. [Ipu
To/uHe GeTOHHOH cTeHn 200 MM 3ama3ibiBaHHE COCTaBJA-
eT 5 4, - :

BoJsiee cosepimieHHOi sABAsSETCA KOHCTPYKLUHA CTEHH C
OTBEPCTHSIMH HA HHXKHEM H BepXHEeM YPOBHAX AJIf IMPKYJS-
uun Bosayxa. Ilpu sTom cymecrBeHHO yJayuilaercs nepeaa-
Yya TeNJAOTH B noMemeHus, Pery/upoBaHue ABHIKCHHA BO3-
AyXa MOXHO OCYHLECTBJISITb C IIOMOLIBI0 TOBOPOTHHIX 3aCJIO-
HOK. Mo3eT Take HCHOJb30BATHCH BEHTHJAATOD HEGOJbIIOH
momHocTd, IIpH HCMO/SB30BaHMH NMAcCHBHOH I'eJIHOCHCTEMBb
¢ TemIoakKyMyJupymomeii crenofi TpombGa paccrosinne mMex-
Jy Hel0 H BHYTPeHHefl CTEHOH 34aHHs OrPaHHYEHO, TAK KakK
s(pdexT JyuHcTOrO OTOIJICHHS pacmpocTpaHsdercss Ha pac-
croaHue 5—7 M. DeToHHas WM KaMeHHas TEIIOAKKyMYJH-
pylouas cTeHa MoXeT ObITh 3aMeHeHa Ha TaK Ha3blBaeMylo
BOJSHYIO CTEHY, COCTOSIIUYI0 M3 YCTAaHOBJEHHHX Jpyr Ha
apyra pesepByapoB (6odek) ¢ BOROH, IpHuUeM 3Ta CHCTEMa
aaxe Gosee spdexrusaa (KIII mocruraer 35 %), nockosn-
Ky BOJa HMeeT BHICOKYI0 YARJbHYIO Tem10eMkocTh. OxHako
3TOT THI IIACCHBHEIX CHCTEM He HOAXONHT AJsA pafioHOB
C XOJIONHBIM KJIHMATOM ¢ npeofiajfaHHeM MacMYpPHBIX AHEH
B 3UMHUH NepHOA,. L

Paspe3 noMa C NacCHBHON CHCTeMOH OTONJIEHHS H rpa-
BUAHBIM aKKyMYJIATOPOM, PAacCIOJNIOKEHHLHIM NOJ AOMOM, [O-
KasaH Ha pHC. 34. B cucremMe mpesycMOTpeHB OCTeKJeHHAs
TEIJIOaKKYMYJHPYIOas CTeHa I0XKHOro dacana, HAK/JOHHEIE
OKHa 6OoJbIIOH nJIOWIAaAH B BepXHe# 4acTH AOMA&, TMJIOH30-
JSIHSA ceBepHOfi CTeHH H KJa&NaH, NepPeKpHBAOIIME ocTe-
KJeHHe B HOYHOe BpeMs. Pacnpefesnenre TemnoTo ocyme-
CTBJSIETCS 38 CUET €CTECTBEHHOIO ABHIKEHHS HATPETOro BO3-
Ayxa. : ,

- CucTema C requoTelunied (SHMHHM CaioM, consipHeM
HIH OpaHKepeei), MPHMBIKAOLIEH K I0XKHON CTeHe 31aHUA,
MOXET HMEeTb Kl'lﬂ okos10 60—75 %, HO B 31anue nocryna-

et Beero Jauinb 10—30 % xonaugecTBa COMHEUHOH sHeprum,

nagapued Ha OCTeKJeHHe TelJIMIbL, - )
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ITpu 3nauurenpHoil aone augdysHoro usayuenns KITJ
a1oii cucreMu Ha 5—10 % Beuwe, yem KI1JL creremn npsmo-
ro ynasiHBaHHA coNHeyHol sHeprun. IIpu stom caenyer
NPHMEHATh ABYX-TPEXCJOHHOE OCTEKJEHHE TEIJIHIL B coyge-
TAHMH C OKHAMH B NpHMbiKaiouleH creHe 3panusd. ITaomans
OCTEKJIeHHSA TeHJIHIH JRoMKHa OHTh B 1—3 pasa  Goubie
MJIOIa i OKOH JXKUJIOro A0Ma. B resnorensinue nosxno 6HTh
NPeAYCMOTPEHO aKKYMYJIHPOBAHHE SHEPTHH B TEIJIOBOM Mac-
ce (Gerounas miauta uau 6anka B noay K T. n.). Ilnomans

Puc. 34. CosHeuhufi oM ¢ TpaBrAHLIM AKKYMYJASITOPOM TENJIOTHE:

] — OCTeKJAeHHe] 2 — TENAOHsOAANHs; 3 — OKHO; 4 — Hachilib; § — rpapufl; 6 — Kyx«
HA, 7 — Khanag .

OCTEKJIGHHS] TeNJIRIH JOAXKHA OHTh PaBHA IJIOIRANM  [O-
BEPXHOCTH TENJIOBOH MaccCH B 10JY, 8 OTHOLICHHE IO ajed
TENNIOBOH MacCH B JKHJIOM 3ZaHHH M B reIHOTeNJiHne (opaH-
xepee) - nonxkHO OniTe B npexenax 0—1. Crena, orzensio-
miasi reJIMOTenuuy (3HMHHA cal, opaHxKepel) OT XKHJIOrO
TIOMEIIeHHS, MOXKET NPelcTaBJaATh co60H TenJOH30NHPOBAH-
HYI0 MaCCHBHYIO cTeHy Tosmuaoi 100—150 MM, npuuem 25—
45 % niomaau 3TOH CTEHH MOJKHO ObITh 3aHATO OKHOM,

Jlons ocTekJenHss BOCTOYHOH M 3aNafHOMH CTEH IeJIHOTell«
auub (opanxepen) pomkHa 6uiTh He Gosee 0,1 obmedt mio-
manu nosa reluoTennuub (opamxkepen). He cnepyer nce
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[I0J1b30BaTh HAKJOHHbBIE OCTEK/JeHHBE NMOBEPXHOCTH B OpaH-
skepee, TaK KaK IIPH 3TOM TPyJHee Pery/HpOBaTh TElIOBOH
pexuM. ITocko/bKY nosi resmoreniuipl (OpaHXKepew) — 3TO
OCHOBHAs TENJIOBAasi Macca, ee CAeAyeT IPOEKTHPOBATH C yue-
TOM TaKHX peKOMeHJauul: -

cTeHa (YHIAMEHTa TeJHOTEeIHLb (opauxepen) ROJ-
KHA OHITb TEIVIOH30JIUPOBAHA;

. TIOJI H TEIVIOBAs Macca B HEM JOJIXKHB! OBITh TENIO- U THA-
POH30JIMPOBAHBI Vi 3aLIIUTH OT IPYHTOBHIX BOL;

HHXXHHMH yPOBEHb OCTEKJIEeHHs OpaHXKepeH HOJXKEeH HMeTb
ormeTKy 0,15 M OT ypoBHA mosa aasa obecneueHnsl xopoiue-
ro OCBEIIEHHS H 3apAJKH TelJOaKKyMyJHPYIOIUEH MacChL

IMoryomarenbHas cnocoGHOCTs o MoJa AOJKHA OHITh KaK
MOXKHO BHIILe, ZJIS1 4ero ero cyiefiyeT KpacuTb B TeMHBIH LBET
(ansa HeokpamenHoro GeroHHoro mnoia o==0,65). Ha noxay
He J0JIXKHO ObITh KOBPA HJIH NOJIOBHKOB, H JOIMYyCKaeTCH MH-
HMMaJIbHO® €ro 3aTeHeHHe npeaMeramu Mebean, 15—25 Y%
MJIOIIAH 110J1a MOKET GBITh 3aHSATO PACTEHHSIMH HJIH JOPOXK-

-kamd. TeMmmeparypa B opaHKepee [OJxHa ObIT, He BhILIe

25—28°C sumont u 20—25°C seToM, a NPH NOHHIKEHUH
TeMnepaTypsl 10 7—13°C ROJNKHO BKJIIOYATHCH JOMOJHH-
TeJIbHOE OTOINJIeHHe, :

Hns yayuileHus pacnpefelieHHs TEMJOTH B MKHJIOM IO-
MeINEHHH JOJKHE OHTh NPEAYCMOTPEHB! YETHipe OTBEPCTHS
B cTeHe, obecneuuBaiouide pacxol Bosayxa okosao 0,1 m3/c,

JHasa cesepunix pafionos CCCP npeAcraBasieT ompefeNeHHHA HHTe-
pec ONbIT CKAHAHHABCKHX CTPaH B pa3palOTKe NACCHBHHIX TeIHOCHCTEM
oronenns sAaund. B Tpanuuuonnoit apxutextype Illpeuun npumensior-
cs  HeGoJblIMe M TINATEJbHO TeIJIOH3OJAHPOBAHHbIE HHJAMBHAYaJbHEE
JHJBE JOMa ¢ OKHaMu HeGoJIblIOH NJIOWAAH, OPHEHTHPOBAHHBIMH HA
JOT, BOCTOK M 3amafi, H neuHblM oronsenneM. CoBpeMeHHHHA IUBeACKHI
CTaHAApT OMmpefesnseT CcJAeAYIOllHe 3HAYEHHA KO3(D(HUHEHTOB TeMJoNo-
Tepb AJs PA3IHYHBIX HAPYXHHIX OTPaXKiAeHHl 3MaHHA:

aaa cren K=0,3 Br/M2.°C), uro ofecneumBaercss npH HCMOJb30Ba-
HEH TeIJIOBOH HM30JALMH H3 MuHepadbHON Barthl Toamurol 130 mum;

ans moroika (kpuwu)  moaa K=0,2 Br/(M2.°C) npn TonmipHe
cnos MHHepajbHON BaTh 200 MM;

nast okon K=2 Br/(m2.°C) — tpofiHoe OCTeKJeHHE,

TTocTpoeHHHA B COOTBETCTBHH C STHM CTaHAAPTOM WIBEACKHA AOM
cpenHero pasMepa AJs OLHOH CeMbH HMEET FOJOBOE SHEPromoTpelieHHe
15—20 MBrt.u, BK/IOYaA pacxoA TeMJOTH HAa OTONJIEHHE M Tropsduee BO-
focHAGKeHHe, a TAKXKe PACKOJ SNEKTPQIHEPIHH, ITO SKBHBAJIEHTHO Pac-
xony 1,6—2 Mm% masyra. JloM pacnonaraiotT Tak, :n‘oﬁm €ro CBETONpO-
apaudbie TMOBEPXHOCTH He 3aTEHSJMCh B XONORHEIA mnepmop roga. Te
NOMelleHH S, B KOTOPHX JIOAH HAXOAsTcA OOJBIIYIO yacTh CYTOK, pacno-
JIaTalT Ha 10XKHOH CTOpOHe 3aaHms, O6mas MIOMaiL oxoH—Menee 15 %
mromanan creH. B HeoTonuTeMbHE MepuoA HEO6XONAMMO HpeAOTBpAIIATH
NONajaHue COJMHEYHHX Jyuell B 3/aHHE, JAJS 3TOrO HCMOJb3YIOT HAaBECHI
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/KaTb BHYTpb 3AAHH MAaKCHMYM COJIHEUHOTO H3JY4CHHS BeCHOH
¥ OCEHBIO H CBOJAMTb K MHHHMYMY TIONaJiaHHe TMPAMHX CONHEUHHX ayue
sietoM, o

Moxuo ncnbab30BaTh €CTECTBEHHYIO BEHTH/AUHMIO, HO NMOCTYNJIeHHe
BO3/lyXa B NOMellleHHe MOXKHQ TaKXe peryJHpOBaTh ¢ MOMOMIbIO mpu-
CTPOEHHOH K OMKHQH CTeHe 3/aHHA TEJHOTEIVIHUE (SHMHEro cala, opaH-
epen), B KOTOPOft HapyXHbif BO3JyX 3MMOH NOJOrpeBaercs, a yhale-
HHe BO3JYXa H3 NOMellleHHH pery/nupyercs.

EcrectBenHo, B 3uMHHH mnepuoj TpebyeTca SHEPTHs OT JNOMOJHH-
TeJILHOTO TOIVIHBHOTO MCTOUHHKA H3 aKKYMYJAATOPa TEIWIOTH.

OMa ¢ NaCCHBHBIMH CHCTEMaMH OTOIVIEHHS MOTYT CTPOMTbCS Ha
pasnuyHbiX WupoTax. IIpuMepoM MOXKET CAYXKHTb Fpymma JOMOB, HO-
crpoebix B Ilipenun.

Hsyxsraxuue Xuibe noMa Ha 16 kBapTHp B r. Kapascrage (59°
¢. UL.) O6Hau nocTpoeHbl B 1984 I, m pacmonoeHH TaK, 4TOGH He OLLIO
B3aHMHGOro 3aTedHeHHA. KaXAHH /oM HOCTaBJeH Ha GETOHHOE OCHOBAHME
ToamKHON 150 MM ¢ TemnoBol msonsimel, & CTEHH CAEJMaHH H3 JAepepa.
Hom fMeet reJHOTENHUY ¢ ABOAHEIM OcTeKienneM. Kospduuuent ren-
nomoTeph pabed maa cren K = 0,12 Br/(M2-°C) (To/mumea cnos Mume-
pasbHoft Bat §=360 mMm), aua mona K=0,12 Br/(M2-°C) (6=220 mm),
ana gpoium K=0,08 Br/(M%-°C) (6==550 MM), aaf OKOH c TPOAHBIM
OCTeK/eHHEM W OTpaxaiomed — Merajamdyeckod  ¢ossroit K=
=1,4 Br/(M2-°C). Boafiyxo06MeH OCYIIECTB/AACTCA C HOMOMIbI0 BeHTHIA-
TOP2, W CHCTEMA BeHTHAAUHM OOBEJHHEHA ¢ OTomieHxeM. KpatHocts
Bo3jaykoo6Mena- pasHa 0,5 1/u, 3umofi HapyXHHH BO3AYX fIPOXOXHT Ue-
pe3 rexuorenviuuy. B remninifi mepuos roga {c Mas1o. ceHTAGPL) OKHA
HQJI;IO%II?IO 3aMHIUEHH OT TONMAjaHHd COMHEYHHX Jydefi ¢ MOMOMLILIO
BHCTYNOB KpHIIA. JoMa norpe6/AioT o4eHb Mano 3HeprgH—27 KBt u/M?

(Kggupbxn) HJH BHICTYNH KPHIUH, CIPOSKTHPOBAHHHE TaK, YTOGH mpo-
my

6 fon, Han otonseHus -noMa ¢ XmJofi macmaapio 100 M? Tpebyerca
270 i jkmakoro Tonauea B rog. R R
¢AnH3yeTcsl COBMECTHHH  INBeJCKO-3anmafHOrepMaHCKHil MPOEKT
CTPOYTENbCTBA ABYX MKHJBIX AoMOB Ha 11 kBapTHp KaXAaHi#l B ropoaax
Miropewrant (®PI) m Xanemcrage (Illsenwms), pacnonoxeHHHX Ha
wipdTe 48,8° u 56,7° c. ur. Cpenneronosas TeMmepaTypa HapyX)HOro BO3-

nyka +79 g +7,2°C, a ero pacuernas TeMueparypa —16°C.
B ofonx ciyuasix HCHOJb3yeTcsl TsiKesnasg GeTouHass KOHCTPYKURAS

81laHHMA, 10XKHAS OPHEHTALHS, OCTEKJCHHe IOJKHOH CTeHH, [elHOTeNJIHIA,
_Ev&%;a )T COJIHEYHOTO H3JIYYEHHsl JIeTOM C HOMOIIbI0 BHICTyHaloumied
Kpguiis, Kosp@unuentn Tensonoteps pasuu ais cred 0,2, 1as oo 14,
niaa gpwmu 0,11 u gas noaa 0,12 Br/(M2-K). OcHosanue noma — 6eTos-
7 OAfTa Ha 3eMJje, Hecylll¥e KOHCTPYKIHH — H3 6eToHa, OCTAJbHAE —
3 nepéba. OTom/enne — BOASIHOR OT ra30BOr0 (3JEKTPHUECKOro) KOTAA.
BentThusuus ~— MexaHnueckas ¢ yTHIH3aluedi TEIVIOTH YAAIAeMOTo BO3-
iyXa ¢ mOMOUIBI0 TemioBore Hacoca. Ilnomans oTaniuBaeMbix HOMeLle-
aut 934 M2, ronosoe morpebaeHne sHeprum Ajs otomienus 33 000 kBt 4,
yAenbHOE MoTpeGieHne Tenaorhl 35 KBT-u/M? B rox. :

PaunnonaJbHOe HCNOb30BAHHE NHEBHOro ocBelleHnsi, Ho-
BOe JOCTHIKeHHe B 06/1aCTH MAaCCHBHOIO HCIONb30BaHUSA COJI-
HeuHOol SHEPrHH—3TO TaKHe apXUTEKTYPHO-NIAHHPOBOYHbLIE
M KOHCTPYKTHBHEIE pellleHHs 3RaHusi, 6J1aroAapsi KOTOPHIM
obecneynBaeTcd MaKCHMaJpHOE  HCHOJNb30BAHHE  JHEB-
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HOTO OCBEHIEHHSl H, CJIelOBaTeJbHO, COKPALLAIOTCS 3aTParthi
Ha HCKYCCTBEHHOE OCBeNIEHHE, OCOGEHHO B JIETHEE BpeMs.
Ha pocTrXenne 3ToM e uean nanpapjieHO BBeAEHHe JeTHe-
ro spemenn. Kpome Toro, B xapkom KiuMaTe Nepexon Ha
MaKCHMaJbHOE HCHOJb30BaHWE JHEBHOrO CBeTa CYIeCTBeH-
HO YMEHBLIIAET TEIVIOBYIO HArpy3Ky Ha CHCTEMY KOHJHHHO-
HUPOBaHHUA BO3AyXa. Biarogaps npuMeHEeHHIO BOJOKOHHBIX
CBETOBOLOB €CTECTBEHHOE ocpelleHne MoxeT OHTL obecre-
YEHO TAKXKe JUIsi TOAIEMHEIX COOPYKEHHH. )

Perynnpopanne KoJMueCTBa CBeTa, NPOXOAANIEro gepes
OCTeKJIeHHe, MOXeT OLIThb OCYIleCTBJIEHO HPH HCNO/AbL30Ba-
HHH OKpallleHHOTO CTEKJa HJH ChelHaJbHOrO CTeK/a, Ha
KOTOpO€ HakJajmBaercss HeGoablIOe SHEeKTpHUecKoe Hanpsi-
enHe H ONaroRaps STOMY PETyJIHMpYeTCs ero nponyckaTelb-
Hasl CNOCOGHOCTE N0 OTHOMIEHHIO K COJIHEYHOMY cBety. Ilpn-
MEHEHHe XXHAKOKPHCTAJIMYEeCKHX IIJIEHOK B COYETaHHH C
3/IEKTPHYUECKHM HaNpsiiKeHHeM o0ecneyHBaeT IE€PEXOA OT
NPO3pPayHOro CTeK/Ja K- MONHOCTBIO HENpO3PayHOMY.

AKTHBHBIE TCJIHOCHCTEMB! OTOMJIeHHs 3flanmit. B cocras
AKTHBHOH CHCTEMBl COJIHEYHOTO OTOIJICHHS BXOAAT KOJJEK-
TOp COJIHEYHOH IHEPrHH, AKKYMYJATOP TENJOTH, AOTOJHH-
TeJbHHH (pe3epBHbINI) HCTOUHHMK SHEPrHH, TENN00GMEHHUKH
15 nepepayy TenaoTH u3 KC3 B agkyMyJasaTop H u3 no-
CJIC[IHEr0 K NOTPeOHTeNSIM, HACOCH HJH BEHTHJATOPH, TPY-
GonpoBobl € apMaTypoil ¥ KOMIJEKC YCTPOHCTB [JIsi aBTO-
MaTHYECKOTO YIPAaBJeHHs PaboTOl CHCTEMH.

B 3aBHCHMOCTH OT BHAA TeIJIOHOCHTeNnA B KoHType KCD
pasuualoT KXHAKOCTHHE M BOSAYIIHHE FEIHOCHCTEMH Tel-
Jgocua6xenus. Tennonocuresem B KCI Moxer OuTL XKHA-
kocTh (Boaa, 40—50 %-nuifi BOAHBIA pacTBOp STHJIEH- HAH
NIPONUNEHIVINKOJ S, OPraHHYEeCKHe TENJIOHOCHTEIH H AP.) HAH
ras (poamyx). Wi¢noanzoBanne BO3AyXa NO3BOASET HCKJIO-
4YuTh NpPoO/eMH 3aMep3aHHs H KOPPO3HH, HECKOJBLKO CHH-
SHTb BeC YCTAHOBKH, HO TEIJOTEXHHYECKH BO3JIYIIHbIE
cuCTEMH MeHee 3¢ (heKTHBHEL, YyeM XKHIKOCTHHE. B GosblinH-
CTBE 3KCIVIYaTHPYEMHIX T'e€JIHOCHCTEM TENJIOHOCHTEJIEM CJy-
~kut Bojaa Hau antudpus. IIpu arom KILJ KC3 shime, no
CYIIECTBYET OMAaCHOCTb 3aMep3aHHsi M KODPO3HHM, HpOTeueK
TEINIOHOCHTEIsI, ero neperpesa. TemnioTa B 3QaHuM pacrpe-
nelisercs ¢ NOMOIIbI0 BEHTHAATOPA H BO3AYXOBOJOB B BO3-
JAVIUHHIX CHCTEMaX HJH NOCPeACTBOM H3JIYualoUHX naHesel,
pPaZuaTOpPOB M KOHBEKTOPOB, PaCCUMTAHHLIX HAa HH3KOTEM-
NepaTypHefl TENJOHOCHTENMbh (B YKHIKOCTHBIX CHCTEMax),
Ecnn rennopas marpyska oromjeHusi pasHa 45—60 Br/m2,
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TO NPH HCMOJb30OBAHHH HAMNOJNbLHOH CHCTEMB! OTOMIEHHA (NO-
BEPXHOCTh TEN/IOM30JMPOBAHHOTO CHH3Y MOAa OGorpeBaer-
¢S TenmJioll BOAOMH, HMPKYJHPYIOLIeH MO MPOJIOKEHHBIM B HEM
Tpy6am) JOCTATOYHO MMETh TeMiiepaTypy Boanl 30 °C, a Tem-
nepatypy nosepxHoctd nona 22—24°C, utobs B momeme-
HUH TeMIepaTtypa sosayxa Obita 18°C. Ilpu stom Koadpdu-
LHEHT TeILIOOTA44YH OT MNoJia K BO3AYyXy cocraBisser 10—
12 B1/(M2.°C). [Toa1 06bIYHO BHINOMHSAETCA U3 GETOHA, BHYT-
PH KOTOPOrO NMPOKJAAbIBACTCS PAA MOJHITHACHOBHIX TPYG
20 MM 1451 TEMUVIOHOCHTEJIS, CHH3Y Pa3MellaeTcs CJol Teln-

4 5 4 i
5 3 \’_
b \\3
-5 47 ‘ 7
a S

Puc. 35. [TpuHuunuanbuele cxeMbl BOAsHOR (a) m BosAywHoh (6) ax-
THBHBIX CHCTEM COJIHEYHOrO OTOI/ICHHS:

{ — KOMJEKTOD COAHEUHOR SHEPrHH; 2 — AKKYMYJASTOD TEMNOTH; &~ JOMONHHTENb.
11%7:4 HCTO‘IHPI% Heprud; 4 — HACOC (BEHTHAATOP); & — PEryAHPYIOIMHA KAamaH;
4 — nopaua harperdro TenaoHOochténa; 7 — BosBpAT OXNAXKACHHOrO TEMIOHOCHTENRA

JIOU30JSAIHY, KOTOPHIH I'HAPOH30JHPYETCs OT CJ10 KaMeHHOH
acHIKU. B APyroM BapHaHTe HCIOIB3YIOTCA MeIHBIE TpPY-
B C aJioMHHHeBHIM pebGpom (suctoMm) ToMiMEOR 0,5 MM,
ACMOJIOKEHHBIM HaJ €JIOeM JKECTKOro [eHONOJHypeTaHa.
BEpXy Ha aJIOMHHHEBHIR JIHCT YKJIAAKBAETCSA TOHKHil C/IoH

poijioka, a Ha Hero manac. [loa oranauBaeMuHIM  noJOM

MOXKeT pasMenlaThCA rajeuHbfl ~ AKKYMYJNATOp, uepes Ko-

TOpEfi ¢ IOMOIUBIO BEHTHJATOPA MPOAYBAETCA BOSAYX. ’

IpuatunHadbHBE CXeMBl KHAKOCTHOH M BO3AYIIHOH CH<
¢TeM cosHeuyHoro oromiaeHust (puc. 3b,a H 6) comepxar

COMHEUHBH KOJIJIGKTOP, AKKYMYJIATOP TEIUIOTH, HAaCOCH

(BeHTHIATOPEI), AORONHHTENbHLIA HCTOYHHK 9SHEPTHH, pe-

ryJHpYIOIyI0 apMaTypy, nopaiowmuti u o6partaefl TpyGomnpo-

BOAW (Bosayxomoawl). Ha puc, 36 nokasan xujaofi gom

C XHAKOCTHHIM COJIHEYHBIM KOJIJIEKTOPOM Ha Kphime, Oc-

TaJbHOe 0GOPYROBaHHE EHOCHCTEMB OTON/IEHHS H IOpsi
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4ero BOAOCHAaOXKeHHA foma  pasMmelleHo B noisane. Taum
YCT2HOBJIEHBl OCHOBHOH akKyMyJsITOp TENJOTH, Ten1006MeH-
HEK 3 [UIsi MOAOTPeBa BOAH, 6aK Ansl aKKyMYJAHPOBAHHS ro-
psAuedl BOAbI, TeMVIOOGMEHHHK § AJisi HArpesa BO3AyXa AJs
OTOIJIEHHA [O0Ma, pacIlupHTeJbHHH 6aK M TemI006MeHHHK
8 ans mepefaud TEHJOTH OT anTH(pPH3A K Bode. CHApyXu
IoMa HaXOAHTCS TeMIOOOMeHHHK 6, NpelHasHauYeHHHIH AJIs
c6poca H3GLITOYHOTO KOJHYECTBA YJIOBJEHHO! COJHEUHOM

TEIJIOTH B JIETHHA nepuon. Mraxk, B gome mnpeaycMoTpeHo
BO3AYIIHOE OTONJIeHHE.

" Prc. 36. IloM ¢ akThBHOH reanocHcTeMoit TeNNOCHAGKEHRA:

1 == CONHeUHLIL KQANCRTOD; 2 — AKKYMYNATOD TEMNOTH; 3 -~ TENAOOGMEHHHK Ana

nogorpesa BOAE! 4 — Gak-aKKYMynarop ropsuefl BOAR; 5 — tTeMNMoo6MEeHHHR 1%

HArpeea BO3NYXa; 6 — TeMNOOOMEeHHHK AJA c¢6poca H3OHITOYHOH TEMNOTH; 7 — pace
MAPUTENBHNA 6aK; 8§ = TeMACOOMERUKK 5Jig HArDEBA BOARLI

OcHOBHOe H BCIIOMOraTejbHOe OGOpYHOBaHHE IeJHOCH-
CTEMBH], BKJIOUaR aKKYMYJATOP TeIJIOTH, TelI00GMEeHHNKY,
HACOCHl, TENJIOBOA HACOC, JOMOJHHTENbHHE NMOAOTpeBaTenH
AJg ropsiuell BOAb H OTOMJIEHHS, T. €. BCE, KPOME COJHEUHOro
KOJIIEKTOPA, YCTAHABJHBAEMOro Ha KphLille, MOXeT pa3Me-
maThes B NOJIBaJe AOMA HJIH NPACTPOiiKe.

CpaBHeHHe aKTHBHHX H TACCHBHHX TeJIHOCHCTEM A4eT
BO3MOXHOCTb BHISIBUTH HX MPEHMYLIECTBA M HeXOCTATKH.
TIpeumylecTBa aKTHBHHIX TeJHOCHCTEM CBA3aHBI C JIerko-
CTh0 H FHOKOCTbIO HHTEIPHDOBAHHSA CHUCTEMH CO. 3AaHHeM,
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BO3MOXHOCTbIO aBTOMATHUYECKOrO yNpaBJeHus paGoroit cu-
CTeMBl H CHH)KEHHEM TellJIoBHX notepb. OAHAKO NpH NpHMeE-
HEHHMH aKTHBHBIX FeJMOCHCTEM YacTO BO3HHKAIOT NpPOoGJeMl,
06yC/IOBJIGHHBIE HELOCTATOYHO HAJeXKHOCTHIO 000pynoBa-
Hasi, B TOM YHCJIe CHCTEME aBTOMAaTHYECKOrQ YyNpaBJeHHH,
HETNPaBUJILHBIMH €TI0 YCTaHOBKOH M MOHTaXXOM, IJIOXHM TEX-
HHYECKHM 00c/1yKHBaHHEM, ONACHOCTbIO 3aMep3aHHs M KOp-
PO3HH, 0COGEHHO B CHCTEMax € KHAKOCTHbIM KOJIAI@KTOpOM
COJIHeYHOH sHeprud. CyHieCTBEHHBIM HEJOCTATKOM 3THX CH-
CTeM SABJISeTCH HX BLICOKafs CTOHMOCTb, B OT/IHUHEe OT HHX
HaCCHBHHIE CHCTEMHBl NPOCTH, HalexHH B paboTe H HEAOPO-
rH, HO OHH TaKe HMeloT Hexocratkd. Ilpexkne Bcero BO3-
HHKAIOT TPYAHOCTH C NOJJAEPKAHHEM TEMIEPATYpHOTrO pe-
XuMa, HeoOXOTHMOTO fisi obeclieueHHs TENJOBOrO KOMdop-
Ta B OTalJHBaeMblx noMmemleHHsax. Tak, B cucremax ¢ mps-
MBIM YJIaBJHBAHHEM COJHEUHOH 3HEPruH H3-3a HEAOCTa-
TOUHON MaCCH TEIVIOAKKYMYJIHDPYIOIIHX 3/€eMEHTOB H HX He-
NPaBUJABHOTO pa3MelleHHs] BO3HHKAIOT CHJbHHE KojaeOaHus
TeMmepaTyps B nomelieHHaX. IIpH HCNo/Ab30BaHHM CTEHH
Tpomba MOryT HMeTh MecTO GOJbLIHE YTEYKH TENAOTH Ha-
PYXKY, €ClH B HOYHOE BpeMs He 3aKPHBATH OCTeKJeHHLIe NO-
BEPXHOCTH TEMJ0BOH HsoasuHed. B To Ke Bpems 3janus
C reJIMOTeIIHI e JIeTOM MOTYT HCIHITHBATh neperpes. B ru6-
PHAHEIX CHCTEMaX MOMHO COEIMHHTb JOCTOHHCTBA AKTUB-
HBIX M NacCHBHHIX 3J€MEHTOB ‘H YCTPaHHTb MHOTHE HeJloC-
TATKH, NOBEICHB TeM CaMbiM 3(Q(eKTHBHOCTL ~€HCTEM IpH
yMepeHHBIX KallUTa/IOBJIOKEeHUAX.

10. APXMTEKTYPHO-KOHCTPYKTMBHBIE OCOBEHHOCTM CONHEUHbIX
. : AOMOB

.. Bo BceM MHpe HMeIOTCA NaMATHHKH ApeBHeil apXHTEKTY-
pHi, CBHAETEJLCTBYIOLIHE O TOM, YTO CTPOUTE/IH BCETAA CTpe-
MWINCh TIPHAABATH 3aHHAM Takyio QopMy, pasMemarsb HX
H ODHEHTHPOBATb OT/e/IbHHE 3JeMeHTH (BHYTpeHHHe npo-
CTpPaHCTBa, ABEPH, OKHAa H T. X.) TakuM o6pa3oM, uTOOH
MAaKCHMaJIbHO HCHOJIb30BAaJHCh NpeHMyliecTBa KJMMaTa
u nasamwadTa, a NpPH ONpeleieHHH TeNJOBOro KoM¢opra
YUHTHBAJACh POJIb JepeBbeB, PACTHTEJNbHOCTH H BOAOEMA,
pacnosoxXeHHoro B6u3K 3naHHA. B KoHCTpyKnuAX spauuit
YaCcTO HCIOJB3YIOTCA MACCHBHBle CTEHH M  peajHsyercs
CTpeMJIeHHe YMeHbIIUTh OTHOlIeHHe NOBePXHOCTH 3A8HHS K
ero o6beMy AJg CHMXKEHHA KojneGaHHH TeMIIepaTypn BO3-
AYXa B NOMELUCHUAX, . . . :
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IMpumenenHe B. COBPEMEHHBIX COJIHEYHBIX HROMax CHCTEM
LJIA MCHOAB30BAHHS COMHEYHOH SHEPrHH ONpenenser ocobeH-
HOCTH HMX apXHTEKTYypH, CKasbiBaercst Ha OpPHECHTAHHH 34a-
HU#A, TIOJIOXKEHHH €r0 3JIEMEHTOB OTHOCHTE/NBHO IOXHOro Ha-
fipaBJeHus: ¥ IJIOCKOCTH FOPH3OHTa, oNpejenseT BHOOP Ma-
TepuasoB M KOHCTPYKIHA Orpakaenuit u T. n. PaccmMorpum
OCOGEHHOCTH aPXHTEKTYPHO-NAAHUPOBOYHBIX H KOHCTPYKTHB-
HBIX pellleHHfi JOMOB C r'e/IHOCHCTEMaMH TeNJIOCHAGKeHHs
H NPO2HaJHM3HPYeM pPeIeHHs psja CONHEedHBIX AOMOB, ONBIT
CO3taHHs KOTOPBIX MO¥eT 0Ka3aTbCsl NOJE3HbIM NPH CTPOH-
TeJNbCTBE HHAHBHAYAJBHBIX JKHJIBIX AOMOB C Ie/IHOCHCTe-
MaMH. , ' : _

Bo mHormx crpanax Mmupa BCe GoJiee Bo3pacTaer HHTe-
pec K CoNHeYHOl HJM GHOKJIHMAaTHUeCKOH apxuTektype. Ilpu
3TOM BO3HHKAIOT HOBHIe pellieHHs,, KOTOpLle HePeaKo pPacxo-
AATCA ¢ TPAZMUHOHHHMH NDEACTABICHHAMH KJaCCHYeCKOH
8pXHTEKTYDHL ' '

TToMumo Bcex TpeGoBanuifi, NpEABLABJISEMBIX K -COBpe-
MEHHOMY JXHJIHIIHOMY CTDOUTEJbCTBY, COJIHEYHAsi apXHTeK-
Typa NoJikHa obecneyHBaTh yJaB/AHBAaHHE MAKCHMaJIbHOTO
KOJIHYECTBa COJIHEYHOH SHEpruH B 3HMHHH NEPHOA € LeJIbIO
CHHXKEHHUS NOTPE6JeHHs TonnuBa. B coJHedHBIX AoMax Hc-
NONL3YIOTCHA NACCHBHHE H aKTHBHBIE TeJHOCHCTeMH. B mac-
CHBHBIX CHCTEMax ~COJIHeYHas 3SHepPrus yJaBJuHBaercs H
aKKyMyJ/JHpYeTCst B OrpaxHaIoli¥X KOHCTPYKUHAX CaMoro
3/1aHHA: B NI0JY, CTEHAX, TIOTOJKE. ADXHTEKTYpHO-NIaHHPOBOY-
HBle pelleHHs] COJIHEYHEIX JOMOB ONpefeifiioTcsi 0cOGeHHO-
. CTIMH KJHMAaTHYECKHX YCJOBHH H MMeIOT cnelH(HKY B XO-
JIONHOM H XapPKOM CYXOM HJIH BJIaXKHOM KJIHMaTe,

ITepBast maccHBHasi resimocucteMa Gbijla 3aMaTEHTOBAHA
B CHIA B 1881 r. OTo 6Bl MaTeHT HA OCTEKJIEHHYIO IOXKHYIO
cTeHy TeMHoro useta. B 1972 r. ona 6ni1a BHOBb 3aNaTEHTO-
. BaHa Bo PpaHIME H N0 HMeHaM H306peTaTessi H apXH-
TeKTOpa - TNOJy4YHsAa  HA3BaHHe creH Tpom6a — Mu-
wies. '

B CCCP noctpoeH psif CONHEYHBIX NOMOBR B I0KHBIX paii-
onax: I'To paspa6orke utcruryroB UBTAH u Apmrunpocens-
x03 B 0. Mepuasan (Apmenns) B 1981 r. nocrpoen: skcnepu-
MEHTAbHLIH  KHJIOH ' OXHOKBAPTHPHHIA JOM ¢ aKTHBHOH
coneyHOf yCTaHOBKO! TeNIOCHAOKEHHS, BKIOYaOImed mioc-

kufi KC3 mmomansio 32,4 M?, akKKyMYyJASTOD TEIJOTH H CH-
cremy KUII. IenuoycranoBka nokpuiBaer 1o 55 % romxosoro
TeNIonoTpebaeHuss AoMa M obecHednBaerT rofoByi0 SKOHO-
MHIO TOIVIHBA J0 3 T yCJAOBHOrO TOI/HBA, CMerHas CTOH-
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MOCTb resmoycranoskd (5,5 Thic. py6.) cocramaser 15,5 %
CTOHMOCTH AoMa. :

Conpeunsli [IBYXKBapTHDHBIA JOM 3KchiyaTHpyercs
B 0. MabnueBck TawkenTcko# 064, Kaxaas Keaprupa Ku-
Jof nuomanblo 63 M? caalkeHa He3aBHCHMOMN CHCTEMOR cOJl+
HEeYHOro TellocHalkenusd, Kotopas Bkaioyaer KC3 mno-
manabio 56 M2, ycTaHoBJAeHHBIA noA yraom 70° nepen 10XKHHM
dacagoM 3paHHs, aKKyMyJSTOP TEMJIOTH eMKOCThio 4 M3
(sanac tensiotTm Ha 2—3 AHA) Ha Oase BogoHarpeBaTensd
CTH-3071, orpeapuuiit 6ar ropsiuedt oAbl eMgocThio 0,4 M3
Ha Gase popouarpeBartena CTJI-3070, uacoe LIBLI-6,3-3.5
H BojoHarpesare/b-Ay6iep KUM-1m Ha mpupoaHom rase.
Oronurenbrble npH6OpH — KOHBEKTOPH «KoMpopT-20». He-
TOKCHYHEIN HEZOPOrofi H He BHI3HLIBAIOIIMHA KOppO3HU Hesa-
mepsaromui Temtonocutens HOXK-2 ucnoabayercs B KOHTY-
pe KC3, akkyMyJasiTope TEIJIOTHl H OTONHTEABHHX mpubo-
pax.- S
Hupkynanus tensoHocurensi 8 KoHtype KCD — npuny-
JUTeNbHAsA, a B CHCTEMe FOpsuero BOAOCH2GKeHHS H B KOH-
Type &KKyMYJsSTOpa — OTONHTE/BHHX NPuOOPOB — €CTeCT-
BeHHAfA. 3a. OTOMHTE/BbHBIA ce30H obecneyuBaeTcss OKQJIO
30 % Harpysku TensiocHaGieHus, a 3a.7 MeC TEmJOro nepu-
ona— 100 % mHarpysks ropsuero BoAoCHaGKeHHS.

leanoycranoBka nanHcHoHaTta B I, I'eneHAKHKe 3KOHO-
MHUT 355 T YCJOBHOrO TONJINBA B FOJ, 4TO SKBHBAJNEHTHO 3KO-
noMun 20 900 py6. B roa. Paspaborann u crposiTes axcne-
pUMEHTaNbHbIE YeThIPeX-NATHKOMHATHHE JKHJHE JoMa B
Apmennn u Ilarecrade ¢ niomanbio 3actpoiiku 125 M2, oran-
JauBaeMoii miaomaneio 1o 95m? u oGwemom 264 M3, Ilpu
ONOWAaAM COJHEYHOTO KoJjektopa 32 u 58 M? pacuer-
Has JOJs COJHEUHOH SHEPrHH B.[IOKPHTHH HATPY3KH Tel-
JocualxeHus pasHa coorsercrBenHo 0,41 u 0,71. CMernas
CTOHMOCThL ZOMa papHa 32 Tec. py6. Oxunaercs, 4To B TOj
6yZer 3KOHOMHTbCH cooTBercTBenHo 1,3 u 3,2 T yciaoBHOro
TOIIHBA.

dkcnepumeutanbHufi oM QupMe «Puaunc» (PPT,
r. Aaxen, 50,56° c. m.) xumoit nnowmansio 116 m? u o6reMoM
290 m3® (puc. 37, a) o6opyaoBaH s3pPeKTHBHON CHCTEMOR A/
HCHOJb30BAHHSA COJNHEYHOH 3HEPTHH, TeIAOTH TPYHTZ H yTH<
JH3AUMH TENJOTH CTOYHBEIX BOX H yAa/s1eMOro BEHTH/SAIHOH-
HOro BO3fyxa. IlocrasjieHHasi NpH NPOEKTHPOBAHHH . LEJb
CHHXKEHHUA TemJonoTepb 3AaHHsA OHJa JOCTHTHYTa OyTeM
NPHMEHEHHs YJIyulleHHOH TENJIOH3ONALHH CTEH, ABOHHOTO
OCTEKJEHHs1 OKOH C OTpaxaTeJbHHIM I/ HH(ppakpacHOro
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Pnc. 37. Buewsnii sug (a) xoMa QupMu «DHIUNC» W ero reslHOTeXHH-
yeckoe H TemJOYTHAA3ALHORHOE obopyRopanue (6):

1 — CONHEYHBIA KOJMNEKTOP; 2 — aKKyMYASTOP TEmIOTH; 3 — Gak Ajas c6opa CTOI«

HBIX BOH; 4 — Gak ropsde#i BOLHl; 5 — TemnoBofi Hacoc; 6 — Aywl; 7 — OTOMHTENb<

HBle nPROOPH; 8 — MHHE-IBM; ¢ — BeATHAATOP; [0 — SMEKTPOCETh; I/ — BCHOMO«

patenvran crenka; T/—T6 — TemnooGmennuxy; M # K -— Hcnapurens u KoHjeHca-

Fop TensoBoro Hacoca; XB W TB — Xononsas H ropavas BOAa; HB — ucnonnbso-

BaHHaa BoRa; B B ¥B — cBeXHA W yAanseMbifl BO3AYX; BO ~ BO3AywWHOE OTOmIe-
Hue; Hi—H3 — HaCcOCHI
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H3JyYeHHs] TOKPHITHEM, YMEHbIIEHHS HeperyjupyeMmosi HH-
bubTpanuy BO3AyXa H OPraHH3allMH NPHHYLHMTENbHON BeH-
TUNAUHK. Bjaromaps H3OJNALMH CTEH CJ0eM MUHEepaJbHOH
BaTe TOJIMHHON 250 MM MO CpaBHEHHIO CO CTaHAAPTHHIM
noMom Ko3(dHIMeHT TelsionepelayH Yepes CTeHH CHH3HJCA
¢ 1,23 10 0,14 Br/(m?-K), a ansa oxon niromanso 23,5 M2—
¢ 5,8 no 1,6 Br/(m2-K). Ilpu sTOM rogosass norpeGHOCTD
B TENJOTe A/t OTOMJEHHUS yYMeHBIUWJIach B 6 pas M cOCTaB-
aset 8,3 MBt-u Bmecto 49,6 MB1-u,

Iowm Hemonbsyercs A/ NPOBEAEHUS HCCJeNOBaHuil H 060-
PYLOBaH# TeJHOCUHCTEMOH, TENIOBLIM HACOCOM ‘H TeNJIOYTHIH-
3alHOHKBIMU  yeTpolictBamu (puc. 37, 6). Tennocugrema
BKJIIOYAeT KOJJIEKTOD COJIHEYHOH 3HePTHH IIowaabi 20 m?,
CE30HHBIH BOASHOH aKKyMYyJATOD TelJOTH eMKOcTbio 40 M3
IJ1s otomJieHust B 6aK 00beMoM 4 M3 ISt mOJOrpeBa BOIH.
Bona, narpesaemas B KoJnektope a0 95°C, nmocpeacTsom
TenjooOMeHHuKa T1 nmepelaer TeIJIOTY BOAE B aKKyMYJATO-
pe. TensioBoii Hacoc HCHOJB3yeT TEMJIOTY CTOYHHIX BOX, CO-
6upaembix B Gake 3 emKocTbio 1 M3, B KOTOpOM pasMelieH
ucnapurear H tennioBoro Hacoca, a ero Kougencarop K pac-
nosioxXeH B 6ake 4 BMecTe C aJeKTpoHarpesaresieM. Temo-
BOfi HacOC TaKxe OTGHpaeT TEMJOTY OT FPYHTa ¢ MOMOIILIO
Ten006MeHHUKa T5, pacHOJIOKEHHOro HOX AOMOM B 3eMJie.

. Tenaoso#t Hacoc umeer nBa ucnapureas (H u T5), u ero

Ko3dpunueHT mpeoGpasoBanus papeH 3,5—4 B Auanasone
temneparyp 15—b50°C npu MOLIHOCTH NMPHBOAA KOMIPECCo-

pa 1,2 kB1. C nomompio Hacoca H3 u Tpy60NpOBOAOB aKKYy-

MYJSATOD TEHJOTH COefMHsAeTCa ¢ 6akoM 4, a yepe3 Hero —
C TelJIOBHIM HacocoM 5 M Gaxom 3. B nome mpeaycmoTpeHa
BCIIOMOraTeNbHAf CTEHKa, coofmialomasicss ¢ TPYHTOM M HC-
nosb3yemas AJs NMOAOrpeBa (3HMOH) ¥ OXJaxaeHus (ne-
ToM) Bo3ayxa (B), nocryndmollero B 3iaHHe.

CucreMa MoxKeT paboOTaTh B Pa3jHYHLEIX PeKHUMaX, H VII-
paBJieHHe €10 OCYLIeCTBJAETCA ¢ NOMOLIbI0 MHHE-DBM.

Jna oTomjleHHs 34aHHA TeNJoTa NOAaeTcd K pajuaro-
pam M3 Ce30HHOI'0 aKKyMyJATOpa HOCPEACTBOM TeIJIOOOMEH--
HHka T2. AKKyMmyJsitop sapsikaercs fo Temrnepatypsl 95°C
OT COJIHEYHOTO KOJIJIEKTOPA NOCPEACTBOM TenjooOMeHHHKA
T1 unm OT TENJOBOrO Hacoca. BeHTuaALus 3LaHHA OCyHIe-
cTBAsAETCS BO3AyxoM (B), mogorpersiM B YTHJIH3alHOHHOM

TennoobMennuke T6, ynanenne Bozayxa (¥B) npoussopur-

csi BeHTHJAATOPOM. JIJ1s ropsiyero BOJOCHAGKeHHs BOJa, MO-
JaBaeMasi B [yli, BHauaJe MNOLOrPEBAETC B TENI00OMeHHMU-
ke T3, pasMelieHHoM B 6ake 3 YTHJIW3AUHH TEIJIOTH CTOY-
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HHIX BOJ, a 3aTeM Jorpesaercs a0 55°C B TenJ00OMeHHHKe
T4 B Gake 4 3a CueT TEIJOTH, IIOJABOAHMOH OT KOJJIEKTOpa
COJIHEUHOM 3HEPIHH WJH OT TeNJOBOro Hacoca. AKKyMmyJs-

TOp, 6Gakw, ABa Hacoca (H2 m H3) u TensoBoii Hacoc pas-

MellieHH B noasaJje, OBM u oamn Hacoc (HI1) — B MaHcap-
ze. OxaaxjeHHas HCHoab3oBaHHas Boja (HB) orBojHTCA
B KaHaJH3aIUIo. : i
Konnekrop (puc. 38) suimosnen u3 18 Moaysed u pas-
MellleH Ha I0XKHOM ckarte kpmud. Moayap KCO npencras-
asier co6oli BaKyyMHPOBaHHBIA CTeK/SHHBA 0ajjioH, Bepx-
HsSl YaCTh BHYTPEHHeH NIOBEPXHOCTH KOTOPOrOo MMeET NOKPHI-

Pnc. 38. BakyyMHpOBaHHHA CTeK-
AsHEHE Tpy6daTH# KoanexTop (B
pa3spese):

} — ctexkasingas  Tpy6Ga; 2 — Temaoorpa-
MaTenbHOE NOKDHITHE; 3 — 3epKaibHLIA
cnoft; 4 — NMPHEMHHK  COJNHEYHOTo HsAy-

yenus; 5 - Tpyba AJAs Harpesa TeINIOHO-
cHTeNs :

THE, OTpaiKaloHiee TENJIOBOE H3JyyeHHe, a HHXHAS 4YaCTh
. TIOKpHITa HOCEPEOPEHHBIM CJI0eM, OTPaXKAIOUIHM COMHEUHbIe
JIYYH Ha TMPHEMHHK, KOTODHifi H3TOTOBJEH M3 NOKPHITOH 4ep-
HOH CTek/sHHOH 3Maabio U-o6pasHoii TpyOH AJis Harpesa-
eMoro TemaoHocurens: (Boaw). Ontuueckuii KI1J xosanek-
topa pasen 0,76, a xoapduuuent Temnonoreps 1,5 Bt/
[ (u2-°C). u
Ilom ¢ nysneBoilt noTpeGHOCTHIO B TOIJIMBHO} SHEPTHH, 110-
crpoennuii B 1975 r. B r. Konenrarese (55°43 c. w., Ma-
HHs1), HMeer naomwans 120 M2 u o6bem 300 M3 On COCTOMT
H3 JAByX O6JIOKOB C NJIOCKOH Kphllliell, COCAMHEHHHX XH/OH
KOMHATOH cO CTeKJSTHHONR Kphillledl, Ha KOTOPOH pasMellaeTcs
KC3 naomanapio 42 M2 CTeHH, NOJ H NOTOJOK JOMa HMe-
10T TEIIOBYIO H3OJNALMIO M3 MHHEDANbHOA BATH TOJIIHHOMN
0,3—0,4 M, npnueM oHa ¢ 06eux CTOPOH obumura QaHepoh
¢ BOAOOTTAJIKHBAIOMHUM NOKphHTHEM. OKHa cHabxeHH Tell-
JIOH30MHPYIOMHMH cTaBHAMU. CBeXHHl BO3LYX B 31aHHe NO-
naeTcsa BeHTHJAsikHOHHOM cuctemoi. Temnora 3 KC3 nepe-
naeTcsi B NOA3EMHHII 6ak-akKyMynasTop ob6wemom 30 M3
¢ Tosmunoi cnos MuHepasbHoi BaTH 0,6 M. Jlerom ocyme-
CTBJISIETCA BEHTHJANHA YEPE3 OCTEKJIeHHBI npoeM B Kphllile,
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Kospouunert rtennonoreps cren pasen 0,14 Br/(m2-°C),
rooBas  TEMJOBasl HAarpy3ka  OTONJIEHHS COCTaBJsieT
2300 kBr-u, a ropauero BonocHa6xkenus 3050 kBr-u. [oxo-
Basi TENJIONPOU3BOLHTENbHOCTh COJIHEUHOrO0  KOJJIEKTOpa
pasna 9017 xBT-4, 25 % 3TOro KOJHYECTBA TENJOTH HCIO/h-
3yetcst aas ortomnenusi, 34 % — A7a ropsuero BogocHaGxe-
HHs, a 41 % cocTaBAfIOT TEIVIONOTePH aKKyMyJsTOpa.

IIpn cTpouTenbCTBe XHJIBX AOMOB, B KOTOPHIX HPeANo-
JlaraerTcsl HCNONL30BAHHE COJNHEYHOH SHEPTHH A/ OTOIJIe-
HHS, HeOOXOAHMO YUHTHBAThH CJAELYIOIIHe NOJOKEHHS:

_ COJIHeUHHI AOM JOJIKeH GBITh CIPOEKTHPOBEH TaKUM 00-
pasoM, uToOB 06eCHeuHBasOCh MAKCHMAJALHO BO3MOXKHOE
y/laBiHBaHHE COJIHEYHO!H SHEPTHH B XOJIOLHOE BpeMs roja
H MHHHMAJIBHOE ee NOCTyIJIeHHe BHYTDb OMa JIeTOM; ’

AOM [OJIKEeH HMeTb HeGOJIblliHe TeIVIOBHE NOTEpH, 4TOo
obecneuyBaeTcsl NMpHMEHEHHEM YJAYUYILIEHHOM TEnJoBOH H30-
JAUMH B CTEHAX, MOy, MOTOJKE, a TaKXKe YMEHBIICHHEM He-
KOHTPOJIHPYEMOro MOCTYI/IEHHS XOJIOZHOTO HapYKHOT'O BO3-
IyXa W opraHH3alHell HPHHYAHTENbHOH peryjiupyeMoi BeH-
THAAIHMY IS HOAJepXaHHSI TpeGyeMOro TelJIOBJaXKHOCTHO-
ro pexxuMa NnoMenenuii; '

10 BO3MOXHOCTH COJHEYHHH. JOM He JO/NKEH HMEeTh OKOH
B CEeBEPHOIl CTeHe, a ec/qH 3TOro H3GemxaTn He yHaercs, TO
UX IJIOUIAAb AOJIXKHA OHITh HeGONBIION;

B HMHAMBHAYaJbHOM JIOME ‘CeBepHas CTeHa MOXKET OHITh
MOJIHOCTBIO MJIH YaCTHYHO 3acHMNaHa 3eMJel (MOCTOSHHO HJH
TOJIbKO 3UMOH1), TO e OTHOCHTCA (B MeHblueil Mepe) K BocC-
TOYHBIM H 3aNaJiHBIM CTEHAM;

NOTEPH TEIVIOTH Yepe3 OKHAa B HOUHOE BpeMs MOryT GhiTh
CYUIECTBEHHO CHHXKeHHl 6Jiarojapsi NPHMEHEHHIO CTaBHel
HIIH B KpajineM cjydyae MJIOTHHIX LITOP;

NOTepH TENJOTH. BCAEACTBHE NPOHHKHOBEHHS XOJOJHOrO
BO3/lyXa JOJ/KHH GBITh CBEXEHH K MHHHMYMYy NyTeM YILIOT-
HeHHs BCeX INe/Ied H ycTpoiictBa Tambypa y BXOLHOH ABepH;

- COJHEYHHIA JIOM JIOJIXKEeH HMETh KOMIAKTHYIO JBYX-Tpex-
3TAXHYI0 KOHCTPYKUHIO, 4TOOB NPUOAHIUTBCS K ONTHMAJb-
HOMY COOTHOLIEHHIO ero 06beMa M HapyXKHOH MOBEPXHOCTH.

PaccMOTpHM npuMeph KOHCTPYKTHBHOTO BHIIOJIHEHHS pPsiia COMHEY-
HHX JAOMOB, IOCTPOEHHBIX B PA3JIHUHBIX CTPAHAX, ONBIT KOTOPHIX MOMKHO
NMO3aHMCTBOBATh. IOXHasA BePTHKAJLHAA CTeHa ABYX3TAXHOFO KHJOrO
noma B I. Joysep (wrar Maccauycerc, CIUA, 42° c. m.) niaomansio
135 M? CAYIKHT CONHEUHHIM KOJJIGKTODOM I/ HarpeBa Bo3ayxa (puc.
39). ARKyMyJHpOBaHHe TEIUIOTH OCYIMECTBJASETCH ¢ MOMOIIBIO IJjayGe-
poBoft conu (KpHCTANMOTHAPaTa Cyabharta HaTpHs), KOTOpasi MIABHICH
npy NOoJABOAE TeMJIOTH M 3aTBepieBaer npu ee orsofe (npu 32°C). Ko-
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JUYECTBO aKKYMYJHPYEMOR TEmJMOTH [AOCT4TOUHO Ajs NOKPHITHS TEmsIo-
nortpebaeHns AoMa B TéueHune 10 auelt.

Hom 8 r. Ilenpep B ropax yurara Koaopano (40° c. m, CLIA) xu-
Joit paouranero 186 M? cHaGXen BO3AYIIHBIM CONHEUHEIM KOJJIEKTOPOM
njomanbio 56 M%. ycramosnegHmM Ha Kphiwe (puc. 40, a). Koaaexktop
COCTOWT W3 HANOJOBHHY 3aYePHeHRBIX CTEKJAAHHLIX NJAACTHH, YCTAHOBJ/CH-

S

l.llmlhl

Puc. 39. Jlom (a) v cxeMa reJIHOCHCTEMH OTOMJEHHA (6):
4 — ROJNJNEKTOP; 2 — RHPKYAAUER BO3AYXa; 3 — AKKYMYAATOP TEMAOTH

HHX APYT HaJ ADPYFrOM B HAKJOHHOM HOJOXEHHH B TEeNJIOH3OJHPOBAHHOM
Kopnyce ¢ npospauofi kpmmko# (puc. 40,6). Bosgyx uarpesaerca npu
ABHKEHHH MeXAY CTeKAAHHBIMU MJIaCTHHAMH H BEHTH/ISITOPOM HOLaerca
B aKKyMyaAfTOp TeINIOTH, NPEACTaBAMOWEA cOGOfl [Ba BePTHKAbHHIX
unannapa paamerpoM 0,9 u Bucotofi 5,5 M, samoasenunix 6 T Kyckos
rpanuta (puc. 40,6). Jons coNHEYHOH SHEPIHA B MOKPHITHH TEMJIOBOH
Harpysku oTomnjenns coctasaser 0,3.

Hpyrofi papHaHT KOHCTPYKLHH KHJOro 10Ma ¢ MPHCTPOEHHLIM
K 10HOMY (acaay 3EMHEM cafioM (OpaHXKepeeii) H COMHEUHHIM KOJEK-
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Puc. 40. BaewHnit Bug AoMa (@), COMHEUHBIH KOJEKTOp (0) u cxema
TeJIHOCHCTEMEl (8):
6: 1--Kgopuyc; 2 — TeMOHM3ONANHA; 3 -~ CTeKNFHHBle IIACTHHDI; 4 — cTekno;

8: I — KONJIEKTOP; 2 — AKKYMYJSTOP TEMJNOTHl; 3 - BEHTHAATOP; 4 — BOSAYXOBOA:
5 — pacnpejesienie. TeILAIOrO BO3AyXa

TOpOM H4 Kphlllle noKasal Ha puc. 41, a. 'n6punHas naccHBHO-aKTHBHANA
TeIMOCHCTEMA NpellHa3HaueHa N8 OTOIVIEHHS H TOPSIYETe BOAOCHA6Xe-
nud. Hegocraiomas sweprus noasoantca ot smektponarpesatedei, pas-
MelleHHBIX B 6ake-akKyMyJafTOpe CHCTEMB TODAYEro BOAOCHAGKeHus
H BHYTPH OTamjiHBaeMblX nomelllenHfi, BKiIoueHHe M BHK/IOYeHHE SJeKT-
ponarpeBaresieli NPOMCXOAHT ABTOMATHUECKH NO CHTHAMY, MOCTyMaole-
My OT CHCTEMhl yNpaBJeHAfl, CONepXallled AaTuHKH TeMOepaTyp,
peryasTopel H TepmocTaTh, CxeMma FeJHOCHCTeMbl TpHBeaeHA Ha pHc,
41,6. '




‘Pnc. 41. lom ¢ rEGDERHOA reHOCHCTEMOR OTONJIEHHS:

a — BEGHIRHR BHA AOMa; 6 — cXeMa TresHOCHCTEMBI; | — CONHEYHEA KOJANEKTOpP Ha

EpHine aoMa; 2 — pacliHpHTEAbHHE 6aK; 3 — aKKyMYAATOD-NOROTPEBATENDb C SAEKT-

PHUCCKHM AyGaepoM; 4 -— peryastop; 5— BeHTHAb; 6 — HAcOC; 7 — AKKYMYAATOD

C TeN/N0OGMEHHHKOM; & — pafuaTopnl; 9 — 9jieKTpOHarpesatesb; 10 — KATUHK TeM«
: neparypal

11. TENMOCUCTEMBI OXJIAKAEHUA U TEMJIOXONOLOCHABXEHMSA
38AHUA

TIpuMeHeHHe COJIHEUHBIX YCTAHOBOK JUISi NPOH3BOACTBA
X0JI02a H KOHJHIMOHHPOBAHUS BO3AYXa NPeACTaB/seT 6OJb-
IIOH HHTEpec B YCJIOBHSX XKaPKOFO KJHMAaTa, Tak Kak npH

STOM IIHKOBasi Harpy3Ka OXJiaX[eHHSl COBIajaeT MO BpeMe-

HH C MAKCHMYMOM NOCTYN/CHHS COJIHEUHOH paaHanHy,
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TennoBoi KOMGOpPT uenOBEKa 3aBHCHT OT CKOPOCTH OT-
BOJla TEJOTHI, ONpeAecJIsAeMOoil TeMNepaTypoii H OTHOCHTEJIb-
HOI BJIaXKHOCTbIO BO3JyXa, CKOPOCTbIO €r0 ABHMKeHHS, ¢H-
3UYECKOl AKTHBHOCTBIO 4esoBeKa. OTBOA TENJIOTH NPOHCXO-
AHUT B pe3yJibTaTe KOHBEKUHH, HM3JYYeHHS M HCIapeHHs
BJIaTH C MOBEPXHOCTH TeJla UeJOBEKa. i

BriGop crnocoba oxJaxaeHHs 3[aHHs 3aBHCHT OT KJH-
MATHYECKHX YCJOBHH: TO, 4TO NMOAXOAHT AJS CyXOro xap-
KOr'0 KJHMaTa HyCThbiHb, He TOJHTCH AJsS BJAXKHOIO KJAUMA-
Ta TPONMHUKOB H CYGTPONHKOB. - .

IMaccupHoe oxaaxkaenne. OaHHM H3 CNOCOGOB IMACCHBHO-
ro OXJaxKAeHHS AOMa SIBAAETCS BEHTHJSLHS NPOXJaJHBEIM
HOYHEIM Bo3ayxoM. OgHaKoO 370T cnoco6 s¢deKTHBeH MHLIb
B Tex cJyuyasX, KOrja TeMmmepaTrypa HapyKHOro BO31yXa
B HOyHOoe BpeMs He npeBbiaer 18°C. BeHTHJAAUHs MOXeET
6BITh eCTECTBEHHOH, KOTAA OHAa OCYINECTBJSIETCH TPH OTKPH-
BAHHH OKOH H ABepeH, HaH MEXaHHYECKO#, T. €. C NPHMeHe-

‘HHEM BEHTHJIATOPOB. BeHTH/ISIUMSA HOUHBIM NPOXJIAJAHBIM BO3-

AYXOM OXJIaXJaeT BCK «TEMJOBYI0 Maccy» AOMa, T. €. C03-
JlaeT 3anac mpoxJaAbl Ha cjielylOUHui 1edb. DPpheKTHBHOCTD
3TOro crnocofa BO3pacraer B c/yyae NPHMEHEHHSs rajieqHoro
AKKyMyJsTOpa, TBepAble YaCTHIILI B KOTOPOM OXJaXAaloTcd
NPH. MPONYCKAaHUH NPOXJIAZHOTO BO3XyXa HOYBIO, A [HEM Ca-
MH OXJaXAaloT HapyXKHHH Bo3AyX. Bo3gyx, mocrynaloiuf
B AOM, MOXHO NPONYCKaTh N0 NPOJOKEHHOMY B 3eMJjie Ka-
Ha.ag, APY 2TOM OH OXJIaXKjaercs. : ‘
pHTHHAJbHOE APXHTEKTYPHOE: pellileHHe IKHJIOro JoMa
€ MacCHBHOM CHCTEMO# TeNJI0X0/I010CHAGKeHNA TOKA3aHO Ha
pHc. 42, rge HJMIOCTPHPYeTCS NpPHHIHN pabGoTh CHCTEMB
B pexuMme OXJaxkaeHHs, JIeToM HapyXKHBIH BO3AYX JBHIKET-
csl BCJIEACTBHE €CTECTBEHHON TSTH, OXJaX[asiCh MEpef Io-
CTyIJIeHHeM B JIOM NIPH APOXOXJAEHHH MOA3EMHOro KaHaJja
M HarpeBasch NPH OTBOAE TEIJIOTHl OT BHYTPEHHHX MOBEpX-
HOCTeH jAoMa. ¥YjalleHHe Harperoro BO3JyXa OCYLIECTBJISET-
Csl U3 BepXHel TOYKH J0Ma yepe3 TPyOy ¢ XKaJlo3H C ceep-
Hoi ctopoHsl, OTonJiende JoMa o6ecreYHBaeTCs C IOMOIbIO
NPHCTPOEHHOH TeNHOTEINIHUB ¥ MACASHBIX PaAHaTOPOB.
JlBuxenHe BO3Ayxa B AOMe 3UMOH H JIETOM pEryJHPYercs
¢ moMoOlbio KaanaHoB, CTPejiKH YKasLBaloT HanpasJeHHe
najeHHus CoJHeUHbIX jyuefi B 12 yacoB aHs 21 nions H 21 ne-
Kabps. 3HMOM OHM yepe3 OCTEKJEHHBIE NOBEPXHOCTH MONAaKa-
IOT B IOMELIEHHSsI, a JeTOM HeT, ‘
Hcnapurenbroe oxaaxjenne. DdPeKTUBHHM crnocoGom
OXJIAXACHHA 3/1aHHA B YCJOBHSX XKAPKOIO CYXOT0 KJIMMaTa
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SABNAETCH HCNapHTeJbHOE OXJaXJAEHHe BO31yXa Nepej ero
NOCTYI/IEHHEM B NMOMEIIEHHe HJM TaJeYHBIH aKKyMyJsaTop.
B raMepe HCIapHTEJbHOrO OXJAXK[EHHs BO3LYX KOHTaKTH-
PyeT CO CMauHBaeMbIMH TOBEPXHOCTSIMH MJIH CTPYSIMH BOAHI,
Hapyxmbm BO3/lyX € BBICOKOH TemmepaTypoii (35—40°C)
H HH3KOH OTHOCHTENBHOH BaaxHocteo (25—30 %) B pe-
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Puc. 42. CoaxeyHnli JOM C MACCHBHON CHCTEMON TENJOXOJOAOCHAGMKe-
HHA (B peXHME OXJaXKJeHHSH):

1 — xnanauw peryiupoBanusi; 2 — 21 HioHs JAHeM; 3 — 21 neka6ps aueM; 4 — CTex-
JAsHHas NOABUIKHAA IBepb; 5, 6, 7 — TeIIbll, YHCTDIA, TOPAYKHA BO3AYX

3yJibTaTe HCNapeHHsi BOABI OXJAXKAAETCs, a ero OTHOCHTE. b~
Has BJIAXHOCTb moBhiuaercs. OH HCHO/Ib3YETCsl AJS OXJIaX-
JIeHHs1 IOMELEHHH AoMa, a NpH HpoNyCKaHHH ero uepes ra-
JIeYHBI#l aKKyMyJSTOp NPOHCXOAHT 3apsjlKa aKKyMyJaTopa
NpoXsajfiofl, KOTopass B AHEBHOe BPEMs HCIOJb3yeTcd AJs
OXJIaXKICHHS TOMEelleHH .
. B 30aHMAX ¢ ACCHBHLIMH IeJHOCHCTEMaMH OOLIYHO JJisi
BEHTHJIALHH TpEAyCMaTPUBAIOTCS CHeLlHaJibHBle OTBEPCTHSE
B NPOTHBONOJIOXKHEIX creHaxX, HarpeTblfi Bo3ayx yaandercs
yepe3 OTBePCTHs B BepXHel yacTH 10XKHOM cTenH goma. baa-
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rOfapsi 3TOMy [OHHXKAeTCsi NaBJeHHe BO3LyXa B 3LaHUU
M HapyXKHbIi BO3AyX NOCTYHaeT yepes OTKPHITHle OKHa, Jipe-
PH H OTBEPCTHS, PACIOJN0OXKEHHble B HHXKHEH 4acTH ceBepHOi
CTEHHI.

PaguaunnonHoe oxaamxaenue. B palionax ¢ cyxum xap-
KHM KJHMaToM O00JbLIOe KOJHYECTBO TEMJIOTH H3JyHaeTcs
B HOYHOe BpeMs B OTKPHITHIH KOCMOC. TeMmepaTypa KOCMH-
yeCKOro mpocTpancrBa OJiH3ka K abGCONIOTHOMY BYyJI0, Ol-
HAaKo aTMoctepa 3emsu BjausieT TakAM o6pasdM, uto 3¢-
(¢eKTHBHAsA TeMIlepaTypa H3JiyuyeHHs HOYHOTO HeOOCBOA2
Majo OTJIHYaeTCs OT TeMMmepaTypul’ Hapy:KHOro BO3AyXa.
B ycaoBHsix mpospauHoii arMocdeps sta TemnepaTypa HH-
Xe TeMnepaTtypsl Bo3nyxa Ha 8—14 °C B xapKoM BJIaXKHOM
kaumate u Ha 14—20 °C B xkapkom cyxom kaumare. [ljgot-
HOCTb 1OTOKA H3JyyeHHs a6COJIIOTHO YepPHOTO TeJa NpH TeM-
nepatype HeGocsosa — 11°C cocrasaser 63 Br/m?, a aas
MaTepHaJIOB ¢ BHICOKOfi H3JIy4aTe/bHOH CIIOCOGHOCTBIO NPH
HU3KHX TEeMIEepaTypax, COOTBETCTBYIOLIHX [AJMHAM BO/IH 8—
12 MKM, IJIOTHOCTb NOTOKZ HM3JYYEHHS MOXKET COCTaBJATh.
50 Br/M? u TteMmeparypa H3Jyualouleil MOBEPXHOCTH MOXKeT
noHnxarbes Ha 20—40°C. IIpu scuom-HeGe H mpo3pauHoH
aTMoc(epe BOAA B MEJKHX OTKPBITHIX pesepByapax B ropax
HOYBIO 3aMep3aer.

‘Onucaudbii 3¢ dpekT MOXKHO HCII0/1b30BATH A pazmauu-
OHHOTO OXJMAXKICHHA 3iaHHA. Ll 5TOro Kphilla JoMa
JOJIXKHA OBITh H3rOTOBJEHA H3 MeTaJJHYeCKOro JIHCTA C Iie-
PeNBHKHBIMH TENJIOH30JSUHOHHHIMH UiHTaMH (pHc. 43,4a).
B HOuHOe BpeMs IUMTH CHHMAIOT C METaJJIHYECKOH KPHIIIH
H IPOUCXOAHMT H3JyueHHe TEIVIOTHl B OKpyXKarolliee NPOCT-
paHcTBO, OXJaXKjeHHe nOMellleHH{i ocyllecTBisieTcd B pe-
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Pnc 43. PapuaunonHoe OXJaXAeHHe HOMa ¢ H3Jlydalolledl Meramimyec-
KoMt KpHied (@) H pesepByapoM ¢ Bopo# (6):

1 ~— MeTanaHyecKas xpul.ua, 2 — TEIJIOH30AALHOHEBE HIHTH (naﬂeJm), 3 — pesep-
Byap ¢ BOAOH
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8y/ibTaTe KOHBEKIHH BO3Ayxa H H3JyUeHHs CTeH H MoJja.
I ycuneHus oxnaxpaamomero s@dexra KpHIYy MOXHO
OpollaTh TOHKOH NJIEHKOH Hcmapsioulefica BOAb. [lHeM Teu-
JIOH30NAIHOHHLIE LINTH 3aKPHIBAIOT KPHILY U NPEAOTBpa-
IIAI0T ee HarpeB CONHEuYHOHk paxuauueil, Ilox kpHilel MoXK-
HO pasMeCTHTh TEIJIOH3OJHPOBAHHYIO ['OPH3OHTAJBHYIO Te-
peropoiKy ¢ OTBEPCTHAMH [Jf LHPKYJAUHH BO3AYXa.
B HOuHOe BpeMs BO3HHKAaeT KOHBEKTHBHOE ABHIKEHHE BO3-
Ayxa H 1pH ero KOHTaKTe ¢ H3Jiyyalouiefi Kphillief OH OXJaX-
JaeTcsl H COOTBeTCTBEHHO OXJaXAaeT 3AaHue.

Ha merannnueckoi kphime foma MOryt GHTh pasele-
HBI pe3epPBYapH C BOAOH, HMEIOLIHe NepeJBUKHYIO TEMJIOBYIO
Haonsuuio (pHc: 43, 6). Tonmuua cnos Boaw 50—100 mMm.
Houblo B pesysbTare H3nydeHHs: NMPOHCXOJIHT OXJaxKjJeHHe
KPHIUE H BOAH. PesepByapsl clyXaT akKKyMyJATOPOM
OXJIaKJAEHHON BOAL H B JHEBHOE BpeMs 3aKPHIBAIOTCA Tel-
JI0BO# H3oJsnHeH.

B ycaoBHfIX XKapKOro BJaXKHOro KauMaTa Tpebyercs He
TOJIBKO OXJIaXKJeHHe, HO M OCYyleHHe BO3AyXa C MOMOUILIO
ajgcopfeHTa (CHAHKareJs), KOTOPH MOXHO B BHJe TOHKO-
ro cJ0s Pa3MecTHTh NOji MeTaJJIHYeCKo# kpnilelk. B. 6eron-
HBIX CTe€Hax H WOJY MpeiyCMaTPHBAIOTCS KaHAJH JJis HMp-
KyJSiIHH BO3AyXa. B HOYHOe BPeMs BO3AYyX H3 NOMeELIEHHH
MPOXOAHT Hajg CJOeM CHJHKareJs, NOIVIOMAIOUIEro BJary.
Beizensomascs npH 3ToM TENJOTa NepefaeTcs MeTaJlIHye-
CKOfl KphHIllie H H3JyuaeTcsd el0 B OKpyXamwillee NPOCTPAHCT-
BO -— [IPOUCXOAMT OXJIaXKJ€HHe BO3AyXa H KOpIyca JoMa.
IueM knanaHsl MepeKpHBAIOT UHPKYJAALHIO BO3LyXa B CTe-
Hax 371aHHA, a HaPYXHHHA TOpAYHH BO3AYX, NMOCTyMaIOWiui
B NPOCTPAHCTBO MeXAy CJOeM CHJHKAarens H MeTajJjHyec-
KOl KpBIlleH, oCymaeT CHJMKaresp H TeM CaMbiM NMOATrOTasB-
JIUBaeT ero AJg HOYHOro mpoliecca,

3a cyer pafHAlAOHHOTO OXJIaXKAEHHs MOXKHO TOKPHITBH
He MeHee 25 % HarpyskH oXJiaXKJ€HHs, a nmPH HCMOMAL3OBA-
HHH CHJHKAareJd H BEHTHJAATOPOB 'Ha NMOTOJIKE MOXHO OTBO-
aute 100 % u36biToyHOl (DH3HUECKOH M CKPBITOH TemnJoTHl
[IPH TeMIepaType B MoMelleHHsx Bhlilie 27 °C U OTHOCHTEIb-
Hoft BaaxHocTH J10 68 %.

Hapexuocrs  TensnoXonofocHalKeHWss  MmOBbIMIaeTCs
€ BKJIOYeHHEeM B CHCTEMY TENJIOBOTO Hacoca,

Ha puc. 44 nokasaHa cxeMa KOMOHHHPOBAHHOH CHCTe-
MBI Teanoxo.nonocna(SmeHHgenaHHﬂ C HCNOJb30BaHHEM Ter-
JIOBOTO HACOCA THMA BO3LYX-—BO3/YX H BO3AYIIHOIO COJIHEY-
HOro KoJsiekTopa. B peXuMe OTOIVIEHHst HarpeTHfi BO3AyX
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M3 COJIHEYHOrO KOJJIEKTOPA MOCTYNAeT B rafiedHuifi akKyMy-
asTop tenjorw., McnapuTeap TENJIOBOrO Hacoca HaxOAHTCHA
BHYTPH aKKyMYyJ/isiITOpa, a KOHAEHCATOp — B BO3JAYyLIHOM Ka-
Haje pacnpefeIHTEJbHOR CHCTeMBl OTomjeHHus. Temaora,
nosiyyeHHas pabouHM TeJOM B HCIapuresie, BMECTE C 3Hep-

Puc. 44. CxeMa TeJHOTENJIOHACOCHOA CHCTEMH TeNJNOXONOKOCHAGKEHNA
. (B pexnMe OTONJICHHS):

1 — conneuBHE KOANEKTOP; 2 — rajeudnlfi aRKyMYJNSTOp TERJOTH; 3 — BEHTHASTOR;

4 — KOMOpeccop; 5 — HCHADHTEAb; 6 — APOCCENLHBIA BEHTHIL; 7 — KOHAERCAaTOoP;

8 — HapyXKHbR BO3AYX; 9— BO3AYX H3 uOMemleHHd; 10— cb6poc  Bosayxa; 11~
BOSAYX B noMelleHHe; /2 — 3aNOPHO-PETYAHPYIOWIMA Kianas

ruefi NPUBOAA KOMIpeccopa TemJOBOI0 Hacoca OTBOAHTCH
B KOHjJieHcaTope. 3abupaeMblii H3 NMOMEIICHHA BO3AYX, CMe-
HIaHHBIA B ONpeJie/IeHHOM COOTHOLIEHHH C HapYXKHBIM BO3+
AYyXOM, HarpeBaercs 3a CyeT TEIIOTH, OTGHpaeMoH OT KOH-
JAEHCATOPa TENJOBOr0 Hacoca, H BEHTHJAATOPOM NoOAaercd
B noMellieHHe, B cocTaB TenJioBOTO HACOCd BXOJHT ApOCCehb-
HBIl BEHTHJIb. o

B peXuMe ox/1aXeHHA NePEKNIOYAOLINe KJIANAHE H3Me-
HAIOT HanpaBJeHHe JBUXKEHHS BO3ZyXa BO BTOPHUHOM KOH-
type. I'opAunii BO3AyX H3 TNOMEIIECHHS OXJaXJaercs npH
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IPOXOX/AEHUH 4Y€pe3 HCrmapuTe/ip, B TO BPEMsi Kak BO3AYX,
HCMOJIb3yeMbIH AJIS OTBOJA TeMJIOTH H3 KOHAEHCATOPAa, BLi-
6pacniBaeTcs B atMocdepy. OxgaaxjeHHe rajeqHOro akKy-
MyJsiTOpa NPOHCXOJHT 3a CyeT UHPKYAALHH BO3AyXa B KOJI-
JIEKTODE B HOUHOE BpeMms.

B cncTeMe ¢ TENJOBHIM. HACOCOM THNA BOAA—BOAA, Kak
NPaBHJIO, HCNOJB3YKTCA ABa Gaka-akKyMyJsatopa — OAHH
¢ ropsiyef, a BTOPOH C XOJIOJHOH BOJAOH — H TENJOBOH Ha-
COC MOJAEPXKUBAET 3aJaHHYIO padHocTh TeMnepatyp. Takas
cHcTeMa HafexXHO paboTaer :KapKuM JETOM C BBICOKOH HH-
TEHCHBHOCTLIO COJIHEUHOW pajMaliH, MaJjbiM KOJHYECTBOM
0CajIkOB. U HH3KOH CKODOCThIO BeTpa, Ee MOXKHO IPHMEHATDH
B pecny6ankax CpenHeli AsHH.

 AKKyMYJIHDOBaHHe TENJOBOH 5HEPTHU MOXKET OCYILECTB-
JATBCA B OfHOM Oake, pasie/ifHHOM NEPropoAKON Ha JABe
CeKLHH: BEPXHIOIO — 1151 ropsiveli ¥ HHUIKHIOIO — JIJisl XOJIOJ-
HO#l Boakl. C MOMOMLIBIO TEMJIOBOrO Hacoca TEIIOTa H3 HHXK-
Heli cekuuy 6aka, rje pacnoJioXKeH HCMApHTeNb, nepeaeTcs
B BEPXHIOIO, B KOTOPOIl YCTaHOBJIEH KOHAeHcaTop. B pexume
OTONJIEHHs ropAvYas BoAa U3 BepXHe# yacTH Gaka Hamnpas-
JsieTcst B CHCTeMY NaHeJBHO-JyuYHCcTOro otomjenus. Ilpu pa-
60Te CHCTeMHBl B peXKMMe :0XJiaXKIeHHA BOJa B BEPXHeH cek-
uHy 6aka oxjaxkjaaercs B Tpollecce - HOYHOTO H3JyUeHHS
TENJIOTH KOJJIEKTOPOM, a It OXJaXKAeHHA NOMelllgHHs HC-
noJjbsyercs 6osee xoJofHas BOJA U3 HHXKHell cekuuH 6aka,
npuyeM HeoGXOAMMYIO Pa3HOCThL TeMimepaTyp obecneunsaer
TensoBoi Haco¢, O6bIYHble KOHAHIHOHEPH BO3LYyXa MOKHO
PeKOMEH/0BaTh JHUIIbL [LJis PAafiOHOB C CYXHM JKapKHM KJIH-
MaTtoM. Bo Bna’kHOM KJHMaTe HeOGXOAMMO NPHUMEHSTh Cile-
HHaJbHYIO0 YCTAHOBKY AJSl OCYLUeHHs Bo3ayxa. Mcmnonb3oBa-
HHe TEIJIOBOro Hacoca HaHOGOJee Lejecoo6pasHo B TaKHX
KJAMMaTHYECKHX 30HaX, rje OTCYTcTBYIOT GoJbillne KoJeba-
HHS JETHHX H 3HMHHX TeMIepaTyp BO3AyXa M TeNJOBLhle Ha-
IPY3KH CHCTEM OTOMJEHHS H OXJaXKZeHUs NPHOIUIHTENBHO
OJHHAKOBB, B 3THX YCJOBHSIX TEIJIOBOJ HAcOC HCMOJb3YyeT-
CSl KPYIVIOTOAHYHO C MOJIHOH 3arpy3Koil.

Ha puc. 45 nokasana cxemMa abcopOUHOHHON BOAO-aMMH-
AaYyHO} TeJHOCHCTEMH OXJaKJeHHs 34aHud, B 3Tofi cHcTeme
aMMHAK CJYXHT XJaJlareHTOM, a Boia — abcopbenroM. Ha-
rpeThiil B COJHEYHOM KOJIJIEKTOPe TEMJIOHOCHTENp ¢ TeMaepa-
typoii 80 °C nocrynaer B renepatop. M3 abcopGepa cuiin-
HBIi pacTBOp XJajareHra (aMMHaKa) B BOJe MOZAETCHA Ha-
cocoM B TeNJIOOGMEHHHEK, rje HarpeBaeTcs 10 TeMnepaTyphl
70 °C u nocrynaer B reHepaTop, B KOTOPOM NIDH HarpeBaHHH
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U3 pacTBopa BhleJsAeTCs aMMHauHblil nap. Cnabuiil pacTBop
aMMHaKa yepes TelJOOOMEHHMK CTekaer B abcopbep, a na-
pHl aMMHaka c Temmeparypoit 75°C mocne oTmeneHus xa-
neJek BOJH HANpaBiasloTCs B KOHAeHcaTop. M3 xongenca-
TOpa XKUJIKHH XJ1aJareHT yepes [POCCEJbHBIA BEHTHJIb MO-
CTynaer B HCHApPHTEJb, Iie OH OTOHDAET TEWJIOTy Y BO31lyXa
(BOABI) M CHOBa mpeBpallaercs B nap, a OXJax/eHHbli BO3-
Ayx (Boaa) Hampasasiercs B moMeuleHue, [lapn amMMHaka
NOCTYNAIOT B abcopGep H NOrJIOLIaoTes cabuiM pacTBOPOM.
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Puc. 45. CxeMa BOAO-AMMHAYHON TeJHOCHCTEMH KOHIHIHOHHPOBaHHS
BO3AYXa:

1 — conHeuHuifi KOAJNEKTOp; £ — reHeparop; J — KOHEEHCaTop; 4 — Hcnaputelby
5 — aGcop6ep; . 6 — TeNNOOGMeHHAK; 7 — HACOC; & — BeHTHJAb; § — HADYXKHBIA BO3-
AyX; 10 — oxAaXKAeHAB# BO3AyX; Il - XonoAHas BOJA; [2 — ropsuas BOAA

Tensora, BHAedsolasAcs B abcopbepe ¥ KOHLEHCATOPE, OT-
BOZMTCS C NOMOLIBIO BOAK, OXJIaXKIeHHO!H B rpajupse. B pe-
3yJibTaTe MOJyYaercs Harperas BoAa. CHJbHBIA PacTBOp Ha-
COCOM TIOfIaeTCsl yepe3 TelJOoOOMEHHHK B FE€HEpaTop.

B reaHocucTeMe, NOKa3aHHOA Ha pHc. 46, XxnajaredTom
CAYKHT BOA, a abcopGentoM — GpomucThifi autnii. IIpH
MOJBOJE TENJOTH B reHepaTope MPOHCXOJHT HCIapeHHe BO-
nbl. XJajlareHT — neperperslii BOAAHOR nap — HanpasJsier-
ca B KoHaeHcatop. OO6pasyloIIHiCsi KOHLEHCAT NPOXOLHUT
yepe3 JApOCCeJbHbIA BEHTHWIb B HCNapHTe]b, a 3aT€M Nap
nocTynaer B aacop6ep, rie OH CMEIIHBAETCS ¢ KOHLEHTPHPO-
BaHHHLIM PaCTBOPOM GPOMHCTOTO JIHTHSA, CTEKAIOUIUM H3 rexe-
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paTopa uepe3 TeIJOOOMEHHHK H JPOCCEJNbHBIi BEHTHJIb,
B ucnapurene u abcopbepe mopaepKHBaeTcs paspexeHHe.
Tennora uz abcopbepa H KoHAeHCATOpa OTBOLHTCS BOLOH,
OXJIaXKJeHHOH B rpaauphe. IIpenycMorped 6ak XOJOLHOIi
BOJBL, ¥ OCYILECTBJISIETCS TOAMHTKA.

B resepatope NMOJNEPKHBAETCs TEMNEpaTypa B mpeje-
ax 77—99°C, B abcopbepe M KOHJEHCATODE — MOPSAKa
40 °C, a B ucnapurese — okoso 5 °C. [IpH ucnapenun Boxbl
B HCHapHuTeJe NPOHCXOAHT OXJaxKieHHe BO3JyXa HJH BOABL,
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Puc. 46. Cxema GPOMHCTO-JTHTHEBOR reJHOCHCTEMB KOHAUIHOHHPOBAHUA
BO3AYyXa:

I — xonmekTop; 2 — TEeNNOOGMEHHHK; 3 — AKKYMYJISTO
H : P TeNnAOTH; 4 — KoTed; § -—
refeparop; 6 — wcnapHtean; 7 — aGcopGep; 8 — KOHAeHcaTOp; 9 — rpaaupun; 10 —
OXJafHTENb BO3AYXa BEHTHASITOPOM ’

Cna6uifi pactBop u3 aGcopGepa HanpaBJsieTCss B reHepaTop,
M UHKJ TOBTOpsAercH. TensI00OMeHHHK HCIOMb3yerTcs IJs
nojorpesa cnaboro pacTeopa 3a cyeT TEMJOTH, OTHUMAaeMol
Y KOHIEHTPHPOBAaHHOTO PacTBOpa.

B cooTBercTBHH ¢ pHC. 46 H3 COJIHEUHOrO KOJIIEKTOPA Ye-
pe3 TeMIOOGMEHHHK HJHM HENOCPENCTBEHHO TENJIOTA Mepe-
naercsi B Gak-akkyMyastop. Llupkyasiuus TemnoHocHTess
B KOHType KOJIIEeKTOPa H aKKyMyJaTopa OCylecTBJseTcs
nocpeacTsom Hacoca H4 u H5. Topsiuag Boga ma Gaxa-ak-
KyMYJATOpa NMOCTYNAeT B KOTEJ, 3aTeM MOJaeTcd HACOCOM
H2 B reneparop, a M3 Hero — B HHXHIOIO YacTh AKKYMyJIsi-
‘TOPA M gepes TPEXXONOBOH BEHTHJIb — B KOTEJ, ODTOT BEH-
THJIb TIPeJIOTBPANtaeT nonafaHue TEIJIOTH H3 KOTJa B aKKy-
myasTop. Oxaaxpaaiomas BOAa H3 TpafHpHH Hacocom H3
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nonaercs B aGcopbep H KOHLEHCATOD, NPH 3TOM €e TeMne-
patypa Bospacraer ¢ 24 a0 32 °C. Hacoc H1 nonaer oxnax-
AaIOIyIOo BOAY AJs OXJaX/AEHHs BO3AyXa, IOAaBaeMOro BeH-
THJAATOPOM B 3JlaHHE,

Ias ycraHoBkH MouHoctbio 10 kBt TpeGyercss cosneu-
HHE KouJekrop maomazpio 50 M2 (mpu KILI 34 %), ona
CTOHT 0KOJo 15 ThiC. py6., B TO BpeMst KaK OOBIYHBIH 3dJeK-
TpHueckuii kounuuuonep — 800 pyo.

Bananc snepruu 6pOMHCTO-JHTHEBOA yCTaHOBKH MOILHO-
cthio 10 kBT xapakTepH3yeTcsi C/IEAYIOLIHMH BeJHYHHAMH
MOIIHOCTH moToKa TemnoTw  (¢==008): reHepaTop —
12,5 kBT, konpencarop — 10,55 kBT, abcopbep — 11,95 kBT,
rpaaupusa — 22,5 kBT.

12. NAABATENbHLIE BACCEMHB C CONHEYHbIM OBOTPEBOM

ConHeuHBE YCTaHOBKH HanGosee 1e1ecoo6pasHo npHMe-
HATH AJ HH3KOTEMNepaTypHEIX mnponeccoB. Temneparypa
BOAHI B NJaBaTeJbHHIX GaccefiHax OOGLIYHO MOAAEPIKHBALTCS
Ha yposHe 20—27 °C, uro Bcero #a 5—15 °C Bhille TeMnepa-
TypH HapyXKHOrO BO3AyXa, H SHEPTHsa COJHEUHOH PajHaUUH
B JITHH TEPHOA —C Hayaja HIOHA NO CepeiHHnl CeHTsO-
Pl — BIOJIHE MOXKET 3aMEHHTh TPAAHUMOHHHHA HCTOUHMK
sneprun. To Xe OTHOCHTCS H K JeueGHEIM MHHepaJbHBIM
BaHHaM, XOTSl B 9TOM CJlyuae TeMmepaTypa BOAH H HECKOJb-
Ko Bhime — 35—38°C, baarogaps HCHoJb30BAHHIO COJIHEU-
HOM HEPTHH KyNaJbHHH CE30H B OTKPHITHX IJaBATEJbHBIX
Gaccefinax Gyaer yBeauuer Ha 1,5—2 Mec. B rof, a B 3a-
KpbiThix Gaccefinax Gyjer obecneyeHa sHauHTeJbHAsi 3KOHO-
MHs TONJIHBA, OCOGEHHO C YUeTOM TOTO, 4TO B JIETHHH NepH-
0f KOTJIH pabotator HesddektneHo — ¢ Huskum KIIIA. Or-
KJAIOUeHHe KOTJIOB Ha 3TOT IIepPHOA He TOJbKO CHHXKAEeT
pacxoj TONJHBA, HO M yMEHbLIAeT 3arpsidHeHHe OKpyXaio-
med cpelbi BpeIHHMH BHIGPOCaMH, B TOM WHCJIE OKCHAAMH
cepHl M a3oTa.

B psage crpaun (CLUA, Ascrpanus, ®PI') B TeueHHe MHO-
THX JIeT YCHeLHO SKCAayaTHpyeTcs 6oJblloe YHCI0 YacTHBIX
H KOMMYHaJIbHBIX NJIaBaTeJbHbIX 0acceiHOB ¢ COJHEYBHIM
o6orpesoM. JTo nepcnekTHBHas 06/1aCTp NPHMEHEHHs COJ-
HEYHHX YCTaHOBOK K4aK B CHOPTHBHO-O3/10POBHTEJIBHHIX Yu-
PeXIEeHHSIX, TaK H B HHAMBHAYAJbHOM CTPOMTENLCTBE B Oua-
FONPHATHHX B KJMMATHYECKOM OTHOLIEHHH pafioHaX CTPaHh,

B ycnoBuax cpeaHeit nonocs u toxHoi yacth CCCP re-
JHOYCTAaHOBKH MOTYT AaBaTh Kak MHHHMYM 250—300 xBr-4
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noJie3HOH TenJoTH B ro ¢ 1 M2 mJolwan MmIOCKOTO COJIHeu~
Horo Kojaekropa. OJHA H3 BO3MOXKHBIX CXeM TeJHOYyCTaHO-
BOK I [OAOTPEBA BOJABI B MJaBare/bHOM 6GacceiiHe noka-
3aHa Ha puc, 47,a. Boaa u3 GacceitHa HaCOCOM NPOKAYUBaer-
Cs yepes (HJIBTP M HANPABJSETCS B COJHEUHHIH KOJJEKTOD.
Harperas Boma u3 Koazmektopa nocrymaer B Gac-
celiH. B cxeMe npeaycMoTpenst o6paTHBI KJanaH, BO3AYIL-
Hblft Knanan ¥ Oa#inacHag guuus c BentHaeM. Kosasextop
JION3KeH OBITp M3rOTOBJIEH H3 KOPPO3HOHHO-CTOMKHX MaTte-
puasios, 4ToOH He NMOXBEPraThCs ATPECCHBHOMY JeHCTBHIO
BoAb M3 GacceitHa. KpoMe Toro, Martepuas noJKeH Bbiiep-
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Puc. 47. CxeMbl COMHEYHBIX - YCTaHOBOK /s 0O60TpPEBa MJAABATENbHHIX
6accefiHOB: ’

a — OAHOKOHTYPHaA cXeMa; 6 —~cCXeMa . CONHEUYHO-TEMJIOHACOCHOR  YCTAHOBKH:

I — Gacce#tn; 2 — nacoc; 3 — GHABTD; 4 — oGpaTHHH KNanam; § — KOANEKTOD COMI-

HEUHO# SHEPruH; 6 - BOSAYIIHHK; 7 — Gafimac ¢ BeHTHAEM; 8 - TennoBofl Hacoc
9 —- 1enN006MEeHHHK; 10 — TPEXXOnoBOA KAanam -

XKuBaTh Temnepartypy or —20 go 70 °C, obnagats xopouei
NOTJIOWATEJbHOA CIOCOGHOCTBIO H BLICOKHM KO9((hHUHEH-
TOM TENJONPOBOAHOCTH. Hepes KOJIJEKTOp MPOKAUHBAETCA
60J1b1110e KOJHYECTBO BOAK, M JOJKHo 6LHITH ofecneueHo Ta-
KO€ MNomepeyHoe cedyeHHe KaHaJOB, YTOOH THAPABJIHYECKOE
conporuBjeHHe Oblio MHHHMaJbHBIM. Hau6GoJjee noaxons-
HIMMH MaTepHaaMH SIBJSIOTCA OKpallleHHbe B YePHHIH IBeT
TIOJIM3THIIEH, MOJNUIPONKIEH H CHHTETHYECKHH Kayuyk. [lep-

Bble BA MaTepHa/a JeleBH, a Kayuyyk 3HAYUTEeJbHO AOPO-

XKe, Ho Oosee crofiku#i, IIpH romoBom mocTynsIeHHH
1050 xBr-4/M? cOJIHEUHOH SHEPTHH HA FOPH3OHTAJBHYIO TMO-
BepxHocTe u miomtaan KCD 800 m23a ce3oH rejqHoycTaHos-
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ka Moxer gate 170 MBt.u rensorH, a norpe6SHoCcTh B Tedl-
Jore cocrasasier 270 MBt.u. B nansom caygae KCD me

HMeeT OCTEKJIEHHSl, BoAa B HeMm MNojorpesaercs Ha 3,5°C, °

H CpejHAs TemIoBas MOWHOCTb YCTAHOBKK 3a CE30H COCTAB-
asger 270 kBT, a ee KIIJ — 38,3 %. [lnunssie opebpenusie
TPyOBl H3TOTOBJAEHLI H3 NOJHNIPONHJEHA, a NPAMOH H obpaT-
Hblfi COeTUHHTENbHLe TPYOONPOBOAB — H3 MOJHITHJIEHOBBIX
Tpyb. ' :
Cxema  KOMOGMHHpDOBAHHOH  COJIHEYHO-TEMJOHACOCHOH
ycraHoBKH jiia oforpeBa naasaTenbHoro GacceiiHa Ioxasa-
Ha Ha puc, 47,6. Jlerom B GaccefiHe nonaepKHUBaeTCH TEM-
nepatypa He Huxe 20 °C, DTo obecneurBaeTcss C MOMOLIBIO
KC3. Tlpu HebnaronpHATHLIX MOTOAHBLIX YCJOBHSAX BKJOUA-
eTCs TEINOBOH Hacoc, Hcmosbaylomuii KCD B kauecTBe Hc-
napurens. ‘

s cHHXKeHusi- TeMJIOBHIX MOTEPb BOJHAS NOBEPXHOCTD
Gacceiifia nOKpLIBaeTcs CnenHasbHol o6onoukofi. Ecan tem-
nepaTypa Boau B Gaccefite Builie, uem B KC3 (ocensio, Bec-
Hoti), To KC3 orkaiouaercss, a paboTaer TenjoBo#i Hacoc.

B ycaoBusix cpepHest wacth CCCP resmoycraHoBKa,
npefHasHaueHHas A8 HOAJNEPKaAHHs TeMnepaTypH BOABI
B IJaBaTesbHOM GaccefiHe Ha yposHe 20—27°C, paer 3a
ce3on 250—270 kBT-u noJjesHof Tenyiot Ha 1 M? njowanu
KC2. Ins cpaBHeHHs YKaXKeM, 4TO FOfoOBas yAejbHas Ten-
JIOTIPOM3BOAHUTEIBHOCTD TEJHOCHCTEMB TOPSUEro BOJOCHAO-
xeHus papHa 300—500 xkBt-u/M? B ros, a reJnoycTaHoBKa
orormnenuss (30—70°C) 150—300 xBt-u/M? B rog. Bacceiin
TepsieT TENJOTY BCJEACTBHE HCHAPEHUS BOALI, KOHBEKIHU
H H3JyueHH§ B OKPYXaIOWIyi0 Cpeay, TelmJONPOBOAHOCTH OT
AHa K TPYHTY M Ha pasorpes. TpebyeMoe KOJHYECTBO Tem-
JA0TH 0T OGBIYHOIO TOMJHMBHOIO HCTOYHHKA DABHO PasHOCTH
MEeXAY CyMMapHBIMH Teljonorepsimu GaccefiHa M NOCTyn-
JieHHeM COJIHEUHOH 3HEPTHH. ‘

TensoBble MOTEPH OTKPHITOTrO IiaBaTeabHoOro OacceiiHa
MOryT OBITb CYILECTBEHHO CHMIKEHBI, eCJH B Te MNEPHOABI,
Korja GacceliH He MCHOJb3yeTCs, T. €. B HOYHOE BpeMd H B-
XOJIO/(HYI0 HEHACTHYI0 TOTOAY, 3aKphiBaTh €0 BOAHYIO MO-
BepXHOCTh. [lji 5TOr0 MOXHO HCIOJb30BaThH NOJHMEPHYIO
nAeHKY WJIH MJHTH H3 NeHonviacta. IIpu paborte GacceitHa
TIOJMMEPHOE TIOKPHITHE YGHpaeTcs U XPaHHTCS B CBEPHYTOM
BHJe Ha Kpalo GaccefiHa, NJHTH TaKke MOIyT OBITh ClOXKe-
Hbl TaMm e B Buje wrabens. BTopoil BapuaHT — 3T0 JBYX-
CJI0HHOe TOJINMepHOe MOKPHITHE B BHJe NMOAYIUKH, KOTOpast
HAJyBAETCS. BO3AYXOM. H H30JHPYET NMOBEPXHOCTH BOABI OT

7—675 97



HapyKHOTO BO3AyXa; nmpH pabGore GaccefiHa BO3AYX BhLINMyC-
Kaercst H 6Jarofiapsi HaJHYHIO yTsKEeHTe el OKPHITHe NO-
rpyxaercs Ha jHo Gaccefina, 3auiuta noOBePXHOCTH BOJBI OT
HapyXHOro BO3AyXa NO3BOJsieT YMeHbLIHTHL TEIJIOBHE MOoTe-
pu Ha 40—50 %, uto npHu naowann Gacceitna 1000 M2 3KBH-
BAJIEHTHO 3KOHOMHH noytH 25—35 m® Masyta 3a Ce30H
B pailoHax C FOAOBBIM MOCTYIJIEHHeM COJIHEYHOfi 3HEPTUH
nopsaaka 1000—1100 xBTt-u/m2,

IIp# HCnob30BaHHH MJIACTMACCOBHIX KOJJIEKTOPOB cebe-
crouMocTs | kBT-u Temnorst B 3—5 pas HHXKe IO CpaBHe-
HHUIO CO CTaHAapPTHHIMHU maocKuMH KC3 u B 6—10 pas Huxe
1O CpaBHEHHIO ¢ BaKyyMHpoBaHHEIMH KCO.

Onun ¥3 HapGojee KPYNHHX OTKPWTHIX IJIaBaTelbHHX 6acCefiHOB
¢ coaneyHoRl ycranoBko#i B Espone naxoaurcs B r. Buse (®PT) u nme-
. €T MJoHanp noBepxHocTH BoAsl 1500 M? u o6bem 2500 M3, Beero B ®PI
sKcnayatapyercs 2800 GacceliHoB co. cpezueli HAOMaAbI0 oaHOro Gacceii-
Ha 1270 M% u pacxox TomnHBa 32 cesoH cocrasaser 92 T HeTR Ha
1 Gacceiin, a Bcero notpebaserca 260 toc. T HedTH, OGWKe TenAoONOTEPH

6acceitna - coctaBasior 2390 kBr-u/M? 3a ce30H, B TOM uHCJe 3a CUET

H3NyYeHHN ¢ NOBEePXHOCTH Boin Tepaerca 1570, mcnapeHus © KOHBek-
iun — 540, ¢ npoMmBounOf BoJo# — 230, BCHEACTBHE TENJIONPOBOAHO-
cTH — 25 KBT-9/M? W HOTepH npH mepBOM pasorpeBe COCTABASIOT
25 kBt-u/M%.  BeaeacTpHe NOrVIOMeHHsT aTMOC(EPHOTO H COJHEYHOro
H3JIyueHHA NPHXOX SHeprum coctasiser 1730 kBrt.u/m? 3a ce3oH, a 06-
mas noTpeGHOCTh B TemJoIe 32 ce3oH pasHa 660 kBT-u/M2. Hrak, mak-
CHMaJbHBE NOTepH OGYCJAOBJEHH HCHapeHHeM H TENJOOTRAayed OT BoO-
ABl K BO3NYXy, a BTOpas NO BeJAHYHHE NOTEPA TENJAOTH — PasHOCTH

MEXAY H3AYYeHHEM NOBEPXHOCTH BOAHW H NOIVIOUICHHEM aTMOC(bepHOl"O'

HaJyyeHHs (B JNHanmas3oHe WIHR BOJH OT 6 a0 60 MkM), cocrapasioumias
370 xBt-4y/M? 3a ceaou.

Ecyn ray6una 6accefiHa He mpeBhiliaerT | M, TO ero AHO
H CTE€HH [NOJXKHB OHITh MOKPAIIEHBI KPACKOH ¢ BHICOKOf no-
IJIOHIATeIbHOR CIIOCOGHOCTBIO, a AHO, KPOME TOro, JLOJIKHO
HMEeThb IUEePOXOBATYIO NOBEPXHOCTb. Il MPOMBIBKH (PHJIbT-
POB HCNOJb3yeTCsl TeNJas BOJa, HODMa pacXofa Ha OLHY
npoMbBKY — 0,9 M® Ha 1 m? noBepxnoctu Gacceiina, Ten-
JIOTY POMBIBOYHOMH BOJbI HEOGXOAHMO yTHIH3HPOBATD, yCTA-
HOBHB nocjie (HUIbTPOB Tena00OMEeHHHK., :

ITpu peasusauuu BCeX TpeX yKasaHHBIX CIOCOGOB SHep-
rocObepexxeduss norpe6HOCTL B TeIJIOTe CHHiKaeTcs [0
260 kBt-u/mM? 3a ceson, yTo cocraBaser Bcero 40 % nepso-
HayaJibHOro 3Havenus. Ilpu atom TpebyeMas naomanp naoc-
koro KCD ymenbmaercsa o 0,4 M? (Bmecto 1 M?) Ha | m?
nJOmalH MOBEPXHOCTH BojAn B Oacceiine. IIpu 3ToM rogo-
Boe renjonorpebienne Gacceiina cocrasaser 700—
800 MBrt-y4, cpenHecyTouYHas TeNnJONpPOU3BOAHTENLHOCTD Te-
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JMOYCTAaHOBKH 3a nepHoi Mak—centabpr 2,5 -kBr-u/m?
B JleHp (Makcumym 6 kBt-u/M? B neHp) npu nsomanu no-
BepxHocTH Bogsl KCD 1500 M2, teMnepaTypa Bonasl Ha BXO-
ne B KC3 20—27°C, a Ha Bbx0oxe 24—36 °C npu pacxoge
10—90 m?/y,

FnasauyuertseprTas

COJHEYHbBIE YCTAHOBKU A714 MPUMEHEHUA
B CEJIbCKOM XO3aMCTBE

13. CONIHEYHBIE TEMJIMLIbI, CYLUMNKU U KYXOHHbIE MEYM .

B cesbckoM x03siicTBe HMeloTCH GOJbiliHe BO3MOXKHOCTH
JUIA TIPMMEHEHHs COJTHEYHBIX YyCTAHOBOK — B PACTEHHEBOACT-
Be, XXHBOTHOBOJICTBE H CaJoBOACTBe. Peup HJET mpexje BCE-
rO O reJHOTENJHUAX, CYyLIHJbHBIX YCTaHOBKAaX, ropsyeM BO-
JlocHAaGXKEeHHH H OTOIJIEHHH depM O pasBeseHHIO KPYNHOTO
poraToro Ckora, CBHHefi, nTHL, o NMOAOrpeBe BOAH AJA Gac-
ceflHOB s pasBelleHHd PHIG, O XOJOAMJIBHEIX - YCTAHOBKAX
H 1. n. Hanpuwmep, B ceabckom XxossfictBe [oasaHAHH —
CTpaHn ¢ HauGojiee COBDEMEHHEIM CEJIbCKHM XO351/iCTBOM —
notpebasercs 1/3 Bcefi TensaoBOi 3HEPrHH, HCIOJAb3yeMOR
B arpapHOM cekTope sKoHOMHKH ctpaH ESDC, npuuem 90 %
NPHXOAHTCH Ha sHepromorpebJeHHe B CaJOBOACTBE M  Oro-
pOJHUYECTBE, & N0/ Temaul coctasiser 20 %. F'opsuag Bo-
na ¢ remneparypoit 10—80°C norpebasieTcst mjs pasjud-
HbIX nejel Ha ¢epmax. Tak, AJis OTONJIEHHST CBHHapHHKOB,
NTHYHHKOB, MOJIOUHHX ¢(epm TpebyeTcs BO3AyX HJH BOAA
¢ temneparypofi 20—45°C, nas ropsiuero BomocHaGxe-
Hus — Bojga ¢ remneparypoit 1o 80 °C. Or obumero o6bema
TemJonoTPebieHHsT B ceNbcKOM Xo3sificTBe Iosnanjauu, sk-
BHBAJIEHTHOro 3 MJIH. T He(TH B TOX, HCHONBL30OBaHHe coJHey-
HOH sHepruu obecmeuuBaeT 35KOHOMHIO OKOJo 0,2 mjH, T
HedTH, a pH YCJIOBHH NMPHMEHEHHs YJYUIIEHHOH TenJoBOH
H3OJISIHE, B TOM YHCJE NOJBHIKHHX TeJOH30JALHOHHBIX
9KpaHoB, 3KOHOMHs RocTHraer 1 MaH. T HedTH B rox. OnH-
CaHHble B MpexbAyHieH rJjaBe YCTAHOBKH OTOMJIEHHS H ro-
psiuero BOJAOCHAGKEHHS NPHMEHAIOTCS M JJsi CeNbCKOX035H-
CTBEHHBIX OGBLEKTOB, XOTS BO MHOTHX CJy4yadx OHH HMeEIOT
6oslee NPOCTOe KOHCTPYKTHBHOe HCHOJIHEHHE M ODHEHTHPO-
BaHB Ha npHMeHeHHe MeCTHHX MaTtepHanoB. Huxe paccmort-
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peHpl ApYrHe THIB FEJHOYCTAHOBOK A/ CeJNbCKOro X03sif-
CTBA.

Feanorenanubi. IlocTosiHHO Bo3spacraer NPOH3BOACTBO
OBOIleli B 3aKPHTOM TDYHTe — MAPHHKAX H TENJHLAX.
B ckangunaBckux crpanax, Foqnanaun, ®PT norpeGaeHue
SHEPTHH B TeMJIHNAax cocrasaser 1—1,5 % obuieHanHoHa b-
Horo sHepronorpebienus H nocturaer 20—35 % obutero no-
Tpeb/eHHs] 9HEePTHH B CEJbCKOM X035 HCTBE.

Tennnusl — 310 6GHOJOrO-TENJOTEXHHYECKHE YCTPOHACTBA,
M OHH MOTYT OLITh B€ChbMa CYILECTBEHHO YCOBEPILEHCTBOBA-
HBI, €CJIY HX NPEBPATHTL B reauorenauils, CoHeyHas sHep-
rist B OGBIYHON TeNJHLe HCHOJb3yercs TJaBHHIM 06pa3oM
AJg npouecca (GOTOCHHTE3a, NPH KOTOPOM pacTEHUsi MOFJIO-
malor H akkymyaupyior go 10 % sHepruu najzaiouwero cos-
HeyHoro uajyuedHs. Ilpu sToM M3 AMOKCHAA yriepoia B BO-
IbL TI0J AEHCTBHEM COJIHEYHOTO cBeTa 06pasyloTcs yrieBOLLI
H MOJIeKYJspHHi KHCaopon. M3 Monexkyn yriaeBonos obpa-
3YIOTCSl OpPraHHYeCKHe BeiecTBa, HeoOXOAHMBIE AJA XH3HH
H pocra pacTeHHU#.

B o0biunbix TemnHumax H3-3a GOJbILOH NJIOLIAfHM CBETO-
IPO3payYHbIX IOBEPXHOCTE)i BO3HHKAIOT 3HAUHTENbHbHlE Tell-
JIONOTEPH, A/ KOMIEHCAIIHH KOTOPHIX TpebyeTcs onpeae/ieH-
HBbIfl pPacxoj TOMJIHBA B CHCTEMe OTOIJIEHHs, TenHIbl MOTYT
o0orpeBaThes ‘TOpsiueii BOROH, BOASHLIM NApOM, HArpeThiM
BO31yXOM, HH(PAKpACHHIM H3JMyuyeHHeM HJH TNPOAYKTaMH
cropaHus tonauBa. Ilpu co3jaHHM reJHOTENNHUL Npexie
BCEro HYXHO MO03a60THTbCSI O CYHLIECTBEHHOM CHHXKEHHH
TENJIONOTEPL 32 CYET NMPHUMEHeHHS TemIousoasnuu, Kpome
TOro, HeoOxoauMo O0ECHedyuTh YJaBAHBaHHe MaKCHMaJjbHO
BO3MOXHOI'O KOJIMYECTBA COJHEYHOH SHEPIHH H aKKyMYJiH-
poBanue U36LITOYHON TEMJOThHI.

CaMa reqMOTENIHUA CJAYKUT NACCHBHOM reJHOCHCTEMON.
Jnsa noBuliieHds ee 3 (HeKTHBHOCTH HEOGXOAUMO HCII0J/1b30-
BaTb aKkymyJasatop Tenaorh, Ha puc. 48 nokasana cxema
reJIMOTEIVIHIEl ¢ JBOMHHM OCTEKJIEHHeM, TEIJIOH30JHPOBaH-
HOji CEeBEepPHO#i CTEHKOH, MMEIOIedl OTpaxKaTeabHOe NOKpPLI-
THE Ha BHYTPEHHEH NMOBEPXHOCTH, H IPYHTOBBIM AKKYMYJs-
TopoM Temsorhl. O6piyHas nJeHOYHASA TEMJIUIA MOKET HMeTh
HOANOYBEHHBIH aKKyMyJaaTop TemaoTs (puc. 49). Tenanupa
umeer naowans 500 M2, a aKKyMyJsSTOP PACHOJIONKEH NOA
Telnnuiel Ha ray6uHe 0,5 M, BHINOJHEH B BHUJAE MBI LIHpPH-
HOf 5,4, nauHo#t 80 u raybuHol 1,2 M, Koropas 3anoJaHeHa
KycKaMHu rpanuta pasmepom 150—200 MM. AkgymynasaTop
HMEeT KHPIHuYHBple KaHaJbl, coobmiaiiuecs ¢ TeMJIHLEH
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Puc. 48. IIpunnun pa6oTs reqHOTeN/HIB

Tpy6amMu avamerpom 350 MM. B oaHOM KaHaje yCTaHOBJIEH
BeHTuJasATOp MomHocThio 0,1 kBT, :
Tennblit BO3AYX H3 TEIJIMHB NPOXOAHT 110 NEPBOMY KaHa-
Jly, OT[aeT YacTh TEIJIOTH aKKyMyJATOPy U 3aTeM BO3Bpa-
L aeTCs yepes BTOPOH KaHaJ K BeHTHAATOPY. JIHeM aKKyMy-
JSITOP 3apsFAeTCs TeNJOTOH, a Houbio paspsKaercs. [o-

/v A

\ \

2 7

Puc. 49. Ilnewounas- TEMJIHLA C TPYHTOBHIM aKKYMYJSTOPOM TEMJIOTH:
[ — tenaunua; 2 — akKymynaatop; 3, 4 — KaHaabl; 5, 6 — TpyOnl; 7 — BEHTHAATOP
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L0Bas 5KOHOMHs TONJAUBa cocrabaser 400—500 T ycaoBHoro
Ton/HBa Ha 1 ra o6pabaTeiBaeMoli nioLLaH.

Pacxon sneprun B TemJHUax yMeHbIIAeTCs mMpH IpHMe-
HEeHHH JIBOHHOIO OCTEKJEHMS, MOABHXKHOH 3alIUTHOH TemJo-
BOfi H30JIIHH H YCOBEPHICHCTBOBAHHH Te/IHOYCTAaHOBOK. AK-
KyMyJIHDOBaHHe TeNJIOTH. HanbGosee uesecoobpas3Ho ocymle-
CTBJSATL B IPYHTe noj Teniuie#r. Jljaa sroro fHem Harperas
B COJIHEYHOM KOJIJIEKTOpe BOJA HPONYCKAaeTcsl IO CHCTEME
IJ1aCTMACCOBBIX TPYO6, YJIOXKEHHLIX B IPyHT Ha HeboJbuioi
ray6yHe, ¥ mpH 3TOM NPOHCXOJHT 3apsiKa aKKyMyJasTopa
TenJOTH. JIAs1 HCNONb30BaHUsI aKKYMYJHPOBAHHOH TENJOTH
B HOUHOe BpeMs B TPyOu NONaeTcCs XOJORHAas BOJa; Harpe-
Bascb, OHa HanpasJseTcs Ha oforpes Temaunn Ju60 Heno-
CpeACTBEHHO, JH60 nocJe AONOJHHTENbHOTO NOLOTPEBA.

Pasnnualor pBa THNA reJIHOTEIIHIL: IPHCTPOEHHEIE K I0XK-
HOH CTeHe XHMJOro aoMa M oTAenbHo crosuue, Ha pae. 50

SN

%) ' d)
2 Puc. 50. ®opma nNpHCTPOEHHHX K
ﬁr - 3JaHKI0 TENJHI C HaKMOHHOH (&) u

UHAHHApHYeCKOl (6)  cBetompo-
3payHOH CTEHKOH, ¢ HaKJOHHOM KpHI-
1 mefi ¥ BepTHKaNbHOH (8) MaH Ha-
KJOHHOH (2) mepexHel Hpo3pauHoit
CTEHKONl H C TENJIOH30JHpPOBaHHOI
nepeaHes creHko (0):

{4 7. 1 ~ nposapaynas M3oNAUMs; 2— npo3pau-
§) naa kpmwa; 3 — TENIOU3OAHPOBAHHAA
cTeiliKa
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NOKa3aHbl PasjHyHble reoMeTpuyeckHe (OPMbI MPHCTPOCH-
HBIX Ten MU, OHHM pasjHYalOTCs 1O CTeNeHH HCIO0JAb30BaHs
COJIHEYHOro H3JIyYeHHs, 0 BO3MOXKHOCTH Haubojee panuo-
HaJIbHOTO MCMOJb30BAHHSI BHYTPEHHEro npOCTPaHCTBA H CO-
OTBETCTBEHHO MO KOHCTPYKILHH. Y10, HaKJIOHA I0KHOH OCTeK-
JIEHHOH ITOBEPXHOCTH K FOPH30HTY 3aBHCHT OT LIMPOTHI Me-
cTHOCTH H jJs cpennedi nosocst CCCP moxer npHHHMAThCA
paBHHM B==50--60°, npu 3TOM yros HakjOHa KpPHIUH B;==
=20--35°. OnTUMaJbHOe OTHOUIEHHE. IJIOWAaAH TOBEPXHO-
CTH TpYHTa K IUIONIaJH CBETONPO3PAuHOji MOBEPXHOCTH CO-
crasasier 1:1,5. Ilpun sTOM ofecnmeunBaeTcss OnTHMAJbHBINA
3HepreTHUeCKHH GaliaHC, T. €. PasHOCTp MeX]y yJaBJjuBae-
MO# COJIHEUHOH 3Heprueil H TeNJONOTEPSIMH, H Xopoilee HC-
TI0/Ib30BaHHe BHYTPEHHero mpocrpaHcTBa. [IpH BepTHKaNb-
HOM DPAacClOJIOXKEHHH NepefHel CTeHKH He obecneunBaercs
MaKeHMaJbHOe yJaBIMBaHHe COJIHeuHOH sHeprud. Cuepyer
HMeTb B BHJY, 4TO NPHCTPOEHHas K JAOMY TIeJHOTemIHUa
SIBJSICTCS €ro NMPOJAOJIKEHHEM H BCe COOPYIKeHHe BOCIPHHH-
MaeTcs KaK ejHHOe 1eJioe, IO9TOMY BaKHOe 3HayeHHe HMe-
er obwas apxurextypa. Ha puc. 41, a noxkasaw KpacHBbIi
AOM C TPHCTpOeHHO# reanoremniueli. OxHa us HauGoiee
YAAYHBIX KOHCTPYKIHH COJHEYHLIX JIOMOB C TeJHOTENIHL el
cosnana BairkomGom B r. Caura-®e (wrar Helo Mekcuko,
CIIIA), pacnonxKeRHOM Ha mEpote 36° ¢. 1. H BHICOTE 2200 M
Haj ypoBHeM mops. Jom niomanpio 150 M® HMeeT npucTpo-
eHHYI0 [eJIHOTEIIHIY C MJOLIAAbI0 OCTEKJEHHHX MOBEPXHO-
creft 70 m2. Tensonorpebienne cocrapasier 10 kBT npH pas-
HOCTH TeMNepaTyp BHYTPEHHEro H HapyXHOIO BO3AyXa
40°C. Jom ¥MMeeT MJOCKHi COJHEUHBIH KOJIJIEKTOp IJOILa-
1610 38 M? ¢ ABYXCJIOHHBIM OCTeKieHHeM. AKKymyJaHpOBaHHe
TeMJIOTH OCYIIECTBASCTCS BO BHYTPEHHHX CTEHaX W3 KaMHA
(tomuuua crer 250 u 350 Mm), GeTOHHOM mOJy B TemJuIe
M B JByX raJeuHbIXx aKKyMyJaTopax obuum o6bemom 19 mP.
Couneunnifi 1oM Bajkomba nmokasan Ha puc. 42. HapyxHbie
CTEHBl XOPOIIO TEMJIOH30NUPOBAHE H HMEIOT KO9((QHIHEHT
teronoreps 0,2 Br/(M2-°C). Jlnsg oTonuieHHsl HCIOJb3YIOT-
s sJeKTpOHarpeBaTenH obmeii MomHocThio 3 KBT. B 6aa-
FONPHATHHX KAHMATHYECKHX YCJIOBHAX, XapaKTepH3YOIIHX-
¢ BBICOKOfi MJIOTHOCTHLIO NOCTymaloliell COJNHeuHO# pajaua-
UMH naxe 3uMoli, oxono 829 TensionorpebieHHs
ofecneunBaeTcs 3a cyeT COJHEUHOH sHepruH Ges yiuepoba
nnas xoMmdopra.

KoHCTpyKIHs OTAC/bHO CTOALUEH reJJHOTENIHIb 0Ka3a-
Ha Ha puc. 51. JOxHaa croposa rensuup HMeeT npospau-
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HY10 M30J/IALIHIO, onHpamuywcs Ha cTeBKy. CeBepHas cTeH-
Ka M KpbIIa BBIIOJHEHH H3 HEMNPO3PauHbIX CTPOHTEJbHBIX
MaTepHasloB M HM3HYTPH MOKPHITH CJIOEM TENJOH30JSALHIL.
Has ymenbinenns rensionotepn, HeO6XOAHMO TEMNJIOH30MHPO-
BaTb TaKXe CTeHKy H HAaPYXHYI0 NOBEPXHOCT, QYyHIAMEHTa.
Y ceBepHO#l CTEHKH B TeNJHLE pa3sMeLlaeTcs TelJOBO akK-
KyMyJISTOp, HanpuMep psj 6ouex HJIH KAHHCTP ¢ BOJLOIL.
OntHMaJbHble 3HAUEHHS YIVIOB HAKJOHA TNOBEPXHOCTEH BLI-
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Puc. 51. OtznenbHO cTOSNIAA FeIHOTENIHIA;

J — npospayHas uzoAAuMA; 2 — TENJOHSONHPOBAHHAA NEePefHSA CTEHKA; 3 — Tenno-
H30NHPOBAHHAS CeBEepHAs CTeHKA; 4 — KpblINA; § — TerOH30MALHA; 6 — TENAOH3O0-
JIHPOBAHHLIA QYHABMERT; 7 — aKKYMYAATOD TEMAOTHI

61paOTCA N0 MaKCHMANbHOMY YIJy BLICOTH COJIHIA B 3HM-
HHe MeCSUB A/s AaHHOro padomna. Tak, nis cpenHed moJo-
cel PoccHd MOXHO NpHHHEMATh B;==50--60° By==30°, opu
3TOM yroJ PBs joskeH Obith He Godee 30°. Tenanua nosxHa
MMeTh ONTHMAaJbHOe PACNOJOXKEHHE: ee YCTAHABAMBAIOT HA
pPOBHOM HE3aTEHSEMOM MECTe C €CTECTBEHHOH 3allHTOH OT
BETpa, HalpuMep ¢ NOMOLIBIO KYCTapHHKOB HJH 3a6opa
C CeBePHOH CTOPOHHL. [lasi MAaKCHMAJbHOTO YJaBJHBAHHS
COJIHCYHOH 3HEPTHH KOHeK KPHIMIHM TeIJIMLL HeoBXOLHMO
OPHEHTHPOBATDb BAOJb OCH BOCTOK—3alaj.

Bapuanr renanus ¢ rageyHniM aKkyMyJasTopoM Temno-
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THl HOKa3aH Ha pHC. 52. BHyTpeHHsI [OBEPXHOCTh CEBEPHOH
CTeHH MMeeT OTpaXKaTeJbHOe MOKPHLITHE, T. €. OKpalieHa 6e-
Joi GaecTsimedl Kpackod. 310 obecneunBaer Jyyilyio ocBe-
HIeHHOCTh TENJHIBl H yMEHBbIHAET TemJjomnoTepH. IIpH xopo-
Wefl TEmJOW3OJAIMH CEeBEPHOH CTeHH TemJonoTpebieHue
TeNmJHIB CHHXKaeTcs B 2 pa3a. Bo usbexanve HeKOHTPOJIH-
pyeMoro BO3fyXooOMeHa AOMNNKHH ObITh TIIATEJbHO YIJOT-

]
J 6
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Y/ 07777 70 777 7 7 5 O 77

8

Puc. 52. Feanotenania ¢ TajJeYHEIM AKKyMyJAATOPOM TENJIOThHE:

1— npospauHasi H30AAUHA; 2 - ONOPHAsA CTeHKa; 3 — ceBepHas CTeHa; 4 -— Temjo-
M30AA0ARA; 5 — rajeudsll aKKyMyasTop; 6 — AINHKH ¢ paccalof; 7 — saliuuleHHLId
FPYHT; 8 — TenJOU30NHPOBaHELIA QyHAAMEHT

HeHbl JBepH, OKHA, (ppaMyrs BEHTHJIAUHOHHEIX OTBEPCTHH,
OnHaKO KpaTHOCTh BO3/yX00OMeHa He JO/KHA ObiThb HHXE
0,6—1y~! Tak KaK JAJs1 XKU3HeJeATeJbHOCTH JIOJed H poc-
Ta pacTeHHit HeOGXOAHUM NPUTOK CBEXKEro BO3AYyXa. )

Hdasi  TensousosnsiiHd  HeNPO3pauyHBIX  MOBEPXHOCTEH
OrpaXkKAaloIUX KOHCTPYKUHH HCHNOJb3YIOTCS Pas/nHuHbie Ma-
TepHalibl — MHHepasibHas BaTa, NEHONJIACTH (NEHOMOJH-
CTHPOJ HJM IEHOMOJHypeTaH), CpeccOBaHHas COJOMa, Cy-
XUe ONMJKH M cTpyxKa. Temjousonsuus ¢ o6eHX CTOPOH
Jl0J2kHa GEITh 3aKpHITa MJEHKOH Hax (aHepoH.

B kauecTBe MaTepHaJ/a nPO3pauHO H3OJSLHH IeJHoTel-
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JIHI HCHOJB3YIOTCS CTeKJO (Jyuiile CIeNHa bHOEe CaZ0BOe),
NOJIHMEPHAsA MJIEHKA H JHCTH M[PO3PayHoii MJaacTMaccesl,
IIponyckarenpnas cnoco6HocTs Npo3pavyHoll H30JIAUAH T
HMEET clieylolilie 3HAYCHUS NPH MAJEHUH CONHEYHLIX jyyed
110 HOpMaJIH K NOBEPXHOCTH:

Onuociniofinoe OCTERNMEHHE ;4 , + 4 & s s s 3 0,88—0,92
HBYyXCROMHOE OCTERACHHE . ; 4 , & o s & 2 s 4 0,83-0,85
TTosuByuHHAXTOpHARAS NJeHKA:
HPO3PAYHAA . & & ., 4 s s 4 s e e r a s 0,85—0,87
MONIYNIPO3PAYHAT . & & 2 4 o + « o « 3 & 0,8—0,82
[MonusTuneHoBast MACHKA ., , + . , + & . . . ; 0,92—0,94
OanocnofiHoe OCTeK/EHHE + MOJHITIICHOBAS MICHRA 0,81—-0,85

Crexno o6safiaeT TAKHMH MOJIOKHTEJBHBIMH CBOHCTBA-
MH, KaK CIIOCOGHOCTb XODOIUO BBIAEPKHBAThH 3HAYHTEJbHBIE
KoJIe6aHHsi TeMnepaTyphl, AJHTEJbHBIH CPOK CJayXOnl npH
JIO6bIX MOrOAHLIX ycIoBHAX. OHO IPHIAET COOPYIKEHHIO 3C-
TeTHYeCKH NpHBJeKaTeabHbld BuA. Ho, Kk coxaseHuio, creg-
JIO JIETKO pa3pyllaeTcs, n03TOMy TpelyeTcst HajexXHas yna-
KOBKa NpH TPaHCNOPTHPOBKE, a B KOHCTPYKUHH JOJXKHbL
OBITH NPELYCMOTPEHB 3a30DEI /ISt TEPMHUECKOrO PaCIIHpe-
HHf, OCHOBHBIM HEHOCTATKOM IJACTMacc M NOJMMEpHbIX
NJIBHOK AABJIAETC HX HH3Kasl yCTOHUMBOCTH K JEHCTBHIO yJib-
TPadHONIETOBOro H3JyueHHs W TemnoTh. KpoMe Toro, ouu
HUMEIOT MaJbifi CPOK CJIYXKOHI, JIErKO 3arpsisHAIOTCS H3-3a
S/ICKTPOCTATHYECKOH 3apsJKH IIOBEPXHOCTH H JIETKO [JO-
Bpexaaiorca. IIponyckatesnbHasi ¢cnmoco6HOCTh NJIEHOK GHICT-
po cHHXKaercqg nop AefcTBHeM HeGJIATONPHSITHHIX MOTOLHBIX
YCJIOBHH, H NOITOMY HX NPHMEHEHHe JOMyCTHMO B Tex CJy-
4asx, Korga He Tpebyercs AJIHTENbHBIA CPOK 3KCHNYaTalUH
TeNuHL. Cpok CIyKObl IVIEHKH B HapyXHOM cJIOe MpPO3pau-
HOM H30JISIUHK TeNJHIl — oT | rofa (MOJHSTHJEHOBAS mJieH-
Ka) 10 3 ysieT (MOJHBHHHJIXJOPHAHAS U CTaGHIM3HPOBAHHAS
Y/AbTPa(HONETOBBIMH JiyyaMH TIOJHITHJICHOBASI NJIEHKA).

yuile BcCero IJICHKY HCIOJAb30BaTh B Kayecrse BTOpoOro,
BHYTDEHHETrO cJIof NPO3payHoi usonsuun. Xopounh spdexr
HKaeT NpHMeHeHHe CNEeLHAaJbHbBIX KOMHIAKTHHIX ABYXCJIOHHRIX
IJIACTHH NMPO3PauyHOH H3OJISLMH: ABA JIHCTA CTEKJa CKJEH-
BajOT N0 NepHMETPy C 3a30PoM B 6—12 mm wim HCTO0JIB3Y-
IOT JiBé NPO3payHble MJIaCTMACCOBble MIACTHHL (H3 aKPHJIO-
BOr0 CTeK/Ja HJIH NONUKAapGOHATHOH mJiacTMaccH) c no-
NepeYHHIMH MePeropoikaMH H aHAJOTHYHEIM BO3AyLIHBIM
8a30pOM.

Kos¢ppuuuenr remnonorepr K 4yepes MPO3PaYHYIO H30-

106

NSALKIO B cCTENeHb YMEHbleHHs Tensionoreps Ag ans pasany-
HHIX BAPHAHTOB BHIOJHEHUs) NPO3PAYHON MIOJALHH NPH
CKOPOCTH BeTpa 4 M/C COCTaBJIAIOT:

K. Br/(u?-°C) Ag, %

OpnEocTOMHOE OCTEKJIGHHE  + s ¢ 2 + + 3 8,6 0
OnnH cloft CTeKJa H OJHH CA0H MONHITHACHO- 426
Boff NJEHKH . . e e 8,3/6,4

Ouun cloff  cTekaa # OAMH /O NMONHBHHHJ- .
XJODHAHOK IJIGHKH » & + « « & & « + 0,2/47 28/46

TipumMeuanne B uHCAHTeAe RAHL SHAUEHHs NPH OTCYTCTBHR YIJOTHEHHS
npospauHofl H3OAALEHK, 4 B 3HAMeHaTele — C YIIOTHEHHEM,

"Jias npenoTBpallleHHs 3amoTeBaHus (BbHIIAJCHHS KOH-
JleHCaTa) HA TNpPO3pauyHodi H30JSALMH ClelyeT YMEHbLIHTh
KO3)PHIHEHT TeNaIONnoTepp IyTeM HNPHMEHEHHst ABYXCJOH-
Hofi mpospauHofi n3onauuu. Ilpn temnepatype B Tennnug
20°C B ciyyae OAHOCHOMHOrO OCTEKN€HHs (TOMIUHOH
6 mm) K=6,8 Br/(n2-°C) u aByxcaofinoro ocrexienns K==
=3,4 Br/(M?-°C). KonpeHcar 0ca)Jaercs Ha nOBEPXHOCTH
CTeKJIa NMPH CJEAYIOWHX 3HAYEHHSX TeMIeparypbl HapyX-
Horo Bo3fyxa Ts B 3aBUCHMOCTH OT OTHOCHTE/JbHOH BJIAX-
HOCTH BO3/lyXa ¢ BHYTPH TENJIHIEL: »

(P%alsanvllllgoso“loeo“sow 30

bs B
npu O HOCNONHOM OC’.l‘el{.JlE: 6 14 1 8 9 0

BYXCAORHOM OCTEKJE- :
‘1112?1 ,ustyxc.n‘o s 4 s s .16 1F 6 0 —6 '_‘19 —23

Ilpu HeGoabiloM 06pasoBaHHH KOHLEHCATA BJAroCOAEDP-
Xanue BO3AyXa B TeN/HLe NOBHIIAETCS, 4TO Moxer HeGaa-
TONpHATHO BJIHATH HA pacTeHHsl. CHHXKEHHE BJAXHOCTH BO3-
AyXa H TeMIepaTyph AOCTHraercs G/arojapsi BEHTHIALUH
tenauubl, IIpy OTCYTCTBHM BEHTH/SLHH TEMIEpaTypa B Ten-
nune Moxer noshatees A0 50 °C n Gosiee. BeHTHIALHA HE
TOJIbKO IIO3BOJIIET PEryJ/HPOBATH TEMIEPATYPY H BJIAXHOCTL
BO3JlyXa, HO W obecneumBaer rasoshifi o6men (O COs).
[Ipu ecTecTBeHHOH BEHTHJALMH BO3LYXOOOMEH 3aBHCHT OT
MJIOAJH M PAacHOJOXKEHHs BEHTHJAIMOHHEIX OTBepCTHH
¢ KjanaHaMd, [Ias cBoOojHO CTOAILEl TelJHLbl 3TH OTBEP-
CTHs IOJXKHH JieXKaTh B HaNnpaBJeHHH npeobaajaiollnx BeT-
poB, uToGH C yBeJHueHHeM CKODOCTH BETPa YBENMHHBAICA
Bo3lyxoo6MeH. Ilnowane oTBepcTHii AOMKHA COCTABJATH.
npu6JaH3HTENBHO 1/6 naowaau TenannH, npHYeM MJOWAAL
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HUXKHHX OTBEPCTHH I/ BXOAa BO3ayXa AOJXKHa GeTh Ha 1/3
M@Hblle NJIOUIAaAH BHIYCKHBIX OTBEPCTHH, a PasHOCTh HX OT-
METOK 0 BEICOTE JIOIXKHA COCTaBJATh He MeHee 1,8 M, ‘

JleTom B TemiHLe MOXeT BO3HHKATH HENEPEHOCHMAst 3 A-
pa. las npepynpexienus meperpeBa B TelJiHie AOJKHA
OLIT 10CTATOYHAS Macca TEMIOAKKYMYJHDPYIOLIEro MaTepH-
ajna, JoMkeH OBTh ofecmeyed XOpOLIHH BO3/yX006MeH
H NPe1yCMOTPEHO B3aTeHEHHEe TEeNJHIb, 4YTo 3HAUHTEJBbHO
CHHIKAeT TEeMIepaTypy BO3AYyXa W PACTEHH{I H HHTEHCHB-
HOCTb JIYYHCTOrO TemIooOMeHa. [l 3aTeHeHHs HCHOJB3Y-
I0TCS CHHTETHYeCKHE TKAaHH, MOJOTHO, IIHHOBKH, paclojarae-
MbI€ CHApY>KH Ha OCTEKJIEHHBIX MOBEPXHOCTAX. ,

O6bem aKkkyMy.siTOpa TEMIOTH (BOASHOrO, LaJeyHOro,
TPYHTOBOrO), MJIOWAdL OCTEKJEHHDLIX MOBEPXHOCTEH H TOJI-
IHHA TEMJIOH3OJAUNH ONPEAENAIOTCS pPAcUeToM C YYeToM
KJIHMATHYECKHX JAHHBIX,

B TyHHe/IbHBIX TeJIHIax MOTYT HCHOJB30BAThCS TIOCKHE
KOJIJIEKTOPBI COJIHEYHOH 3HEPTHH H TPYHTOBble aKKyMYyJISTO-
PBI TE€NJOTHL C NJIACTMACCOBBIMH TPyOaMH, MPOJIOKEHHBIMH
B IpyHTe I/ HHPKYJIALHH HarpeToro MJH XOJOLHOTQ BO3-
Ayxa. B onHOM H3 BapHaHTOB MOKeT GBITH TPEeAyCMOTPEHA
CHCTEMa BIPbICKA HArpeToil BOAM B TeNJAHUY, 6jarogaps ue-
My obecnieuupaercs TpeGyeMbilf TeMIepaTypHO-BJAXKHOCT-
Heiii pexxuM. ITo cpaBHeHHMIO ¢ HeoTamHBaeMoO# Temauued
IIpH_HCNOJb30BAHHH IeTHOCHCTEMHl TeMIepaTypa BO3AyXa
Ha 3—8°C Bmuume. AKKyMyJHpOBaHHe TENJIOTH MOMKeET ocy-
INECTBJAATHCS HENOCPEACTBEHHO B CaMOii TENJHLE B TPYHTe
HJH B UHJIHHAPDHYECKHX KanCyJ/ax ¢ MJAABALIMMCH BeIlecT-
BOM THNa napacduHa. -

O heKTHBHOCTD re/IMOTENIHIE 3HAYHTEIBHO BO3pacTaer
NpH NpHMEHEHHH TENJIOBOTO HAcoCa, OTOHPAIOLWEro TENIoTy
Y IPyHTa, FDYHTOBHIX BOJ HJIH HaPYXHOTO BO3AyXa.

Feanocymnaku. BruiGop wmerona cymknu onpeneJsercs
MaciuTaboM NPOH3BOACTBA, KAMMATHYECKHMH OCOBEHHOCTS-
MH MECTHOCTH, BHJOM BHICYIIHBAE€MOI'0 MaTepHasta H CTOH-
MOCTbIO JIOIIOJIHHTENBbHOH 3Hepruu, Iloasox TemsnoTe k Mma-
TE€pHA/Ty OT CYUIHJBHOTO areHTa MOMKET OCYIHECTBJATLCS
KOHBEKTHBHBIM IyTeM HJIM IyTeM H3JyUeHHS, COOTBETCTBEH-
HO DAa3/HYalOT KOHBEKTHBHHIE M PajHANMOHHBIE CYLIHJIKH.
B nepBhX IPOXYKT KOHTAKTHPYET C BO3AYXOM, HarpeTLM
CO/THEYHOH SHEPrueH, BO BTOPHIX NMPOAYKT HENOCPeNCTBEHHO
obayuaerca CouHileM, TEMIIEPATYpPA B CYLIHJIKAX 3TOro THNA
Rocruraer 60—75 °C. Moryr Takke NpUMEHATbCS KOMOHHH-
POBaHHble CYWIMJIKM, B KOTOPHIX Y4acTBYIOT 0o6a BHAA Tep-
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1006MeHa, Ho npeol/1a1aeT KOHBEKIHUs, & YCTAHOBKA COCTO-
HT M3 BO3JyXoHarpesaTess H CYUIMJDbHOH KaMepsl C mnpo-
3payHBEIMH CTEHKaMH. 3

EcrecTBeHHAas CYLIKA CeJbCKOX03AHCTBEHHBIX NMPOAYKTOB
HCNOMIB3yeTCst OBCEMECTHO M ¢ AaBHHX nop. Ilpu sToM mpo-
LYKTBl PAacCTHJAIOT Ha 3eMJe, MOJABEUIMBAIOT MO/ HABECOM
nan pasMemarr Ha nopnoHax. Ilpu cyuike Ha BO3AyXe He-
3allEIIEeHHBIX CeNbX03NPOAYKTOB HMEIOT MeCTO GoJibliide 1o-
TePH BC/EACTBHe HENOJHOTO BLICYUIMBAHAA, 3arpA3KeHid,
3aMJIECHEBEHHS, CKJAEBbIBAHUA NTHIAMH, NOBPeXeHHs Ha-
CeKOMBIMH, JleHCTBHA OCalKOB. . )

IMpumeHeHHe COJHEYHBIX YCTAHOBOK THMA «TOPAYHH
SIHMK» NOBbliHaeT 3¢pQPeKTHBHOCTh CYUIKH H yMeHbHiaeT no-
tepH npoaykTa. CyllecTBEHHO COKpallaeTcss Bpemsa CyWIKH
M yJAyuulaeTcs KauecTBo MPOAYKTa, B TOM HHCJe COXpaH-
HOCTp BUTaMHHOB. OJHaKO KOI(DMHUUHEHT HCNOJNB30BaHUy re-
JHOCYUIHJOK AJsi CEJbCKOrOo XO3sHCTBA, KAK MPaBHJIO, HU3-
KHH. B HeKOTOpHIX cayyasix 3a roj OHH MOTYT HCIOJb30-
BaTbCA BCEro HECKOJbKo Heaesab. M 3To, ecTecTBeHHO, He
CHOCOGCTBYET AOCTHXKEHHIO BBHICOKMX SKOHOMHYECKHX MOKa-
3areJiedi CylUuJaoK. B HacTosILee BpeMsi SKOHOMHUECKH LeJe-
c006pas3HO NPUMEHATH TeNHOCYIHAKE AJs cywkH ceHa, Cu-
TyauHs JAOCTaTOYHo GJaronpHsATHas NPH CYyllKe APEBECHHDI,
pHIGbl, IpH NPHMEHEHHH reJHOCYUIHAOK B MPAYeuHbIX.

Pasanuyaior reJHOCy IHJIKY C NPAMBIM H KOCBEHHBIM Ji€H-
CTBHEM COJIHEYHOJ sHeprud. B ycraHOBKax mnepBOro THIIA
COMHEYHAs] SHEPTHs MOIJIOLLACTCS HENOCPEACTBEHHO CaMHM
NPOAYKTOM H OKDAUICHHHIMH B YeDHBI IBET BHYTPEHHHMH
CTGHKAMH KaMepbl, B KOTOPOfi HaXOAMTCs BHICYIUHBAEMbI}
matepuan. CyllHJKa 9TOro THNa nokasaHa Ha puc. 53. Ona
HMeeT BEPXHIOIO NPO3PauHyI0 H30JALHUIO, epHOPHPOBAHHYIO
niaTgopMy AJs pasMelleHHst BHICYLIHBAEMOro MaTepHa.ja,
GOKOBHe CTeHKH (10XKHasi CTeHKa — H3 NPO3payHOro Mare-
pHaja), TENJIOH3OMSAHHIO C OTBEPCTHAMH JJIis MOCTYIJIEHH:H
Bo31yxa M ocHoBaHMe. JLis yAaJeHHS BJIaXHOTO BO3AyXa H3
CYIIHJIKH B BEPXHell 4acTH ceBepHOH CTEHKH NpelycMoTpe-
Hbi orBeperusi, CyiiMbHble YCTAHOBKH BTOPOro THNa coaep-
AT COJIHEUHbLIfi BO3JAyXOoHarpeBateJp H KaMepHYIO HJIH TyH-
HeJbHYIO CYUIMJIKY. B KaMepHOH cyUIH/IKe BO3AYX ABHKETCA
yepes CJOH BLICYLIHBAEMOrO MaTepuaja, pa3MelleHHOro Ha
CeTyaThix MOAJOHAX, CHM3Y BBEpX, B TO BPEMsi KaK B TYH-
He/IbHOM CylIdJKe MaTepHal NBHXKETCs Ha KOHBEHEepHOH
JIeHTe B OJlHy CTOPOHY, @ BO3JyX IBHXETCs MPOTHBOTOKOM
B 06paTHOM HampasJeHHH.
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PaccMoTpuM npHMepH KOHCTPYKTHBHOTO  BBLIIOJHEHHS
KaMepHbIX resIHoCyuInoK. fIpocras cyiuaka ¢ HCNO/b30Ba-
HHeM MOJIHMEPHOH NJeHKH MoxKer OHITh H3rOTOBJIEHa B C€O-
OTBeTCTBHH ¢ pHc. 54. OHa paboTaer Ha eCTECTBEHHOH TATE.
Boa)lyx HarpeBaercs B IJIEHOYHOM COJTHEYHOM BO3JYXOHa-

Puc. 53. I'enuocymranka ¢ HemOCpeACTBEHHHIM OBGJyueHHeM BJAXKHOTO
Matepuana:

1 - npcapaqﬂaﬂ ASOMALMA; 2 — nAaTdOpMa IAR MaTepHana; 3 — cTeHka; 4 — Ten-
nousonsoMa; 5, 7 — OTBepPCTHA; 6 — (byn}.lauem*

_rpesaTesie H mO BO3AYXOBOAY HOCTYIaer B HHXKHIOIO YacThb
CYWIHJIbHOM KaMephl, rae Ha nepqunpoaannmx NOJACHAX
(ceTKax pelleTkax) pasmelnaercs BlaXXHulf MatepHas. Ha-
rpeThifi BO3AYX ABUXKETCs B CYIUM/IbHON KaMepe CHH3y BBEPX
yepes cjoft MaTepuala H yJaandeTcs H3 KaMephl uepes 3a-
30p MeX1y BepXHeil KpOMKOf M KO3HIPbKOM. CTE€HKH CYLIHJIb-
HO# KaMephl MOTYT OLITh TENJOH3OJHPOBAHE HJIH BHIIOJHE-
HBl H3 CBETONPO3pauHoro marepuana, IlneHounnisi Bosxyxo-
HarpesaTe/Nib HU3FOTOBJAETCS H3  HOJMMepHOH NJICHKH,
HaTAHYTOH Ha NPOBOJIOYHHI KapKac. BepXHss nOBepPXHOCTH
HarpesaTeJisi H3rOTOBJSACTCS U3 NPO3PAYHOH MJIeHKH, a8 HHXK-
Hsg — M3 uepHoii (puc. 55, a). Ero MOXKHO TakXe BHIIOJ-
HHTB B Blijle JIBYX IHJIHHIPHYECKHX NIOBEPXHOCTEH — HAPYyXK-
HOf MPO3pauHO U BHYTpPeHHel yepHofi (puc. 55, 6).
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CosiHeuHast KaMepHAas CYIIHJKA C IPUHYAUTEbHBIM 1y Th-
eM mokas3aHa Ha puc. 56. OHa BKJ/IOYaeT BO3JyXoHarpesa-
TeJib, CYLIHJIBHYIO KaMepy H BEHTHAATOP. B Temaousosunpo-
BaHHOM KOPIyCe BO3JyXOHAarpepaTessi C IPO3PauHOil H30-
jsLHeii HaxOAHTCa  3ayepHeHHas  JyuenorJolialoumas
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Puc. 54. KaMepHas renocylinfika ¢ IVIGHOUHHM BO3/yXOHarpeBaTeseM:

1 — nnenouREI BO3AyXQHArpesaresab; 2 -— BO3AYXOBOA; "3 — cyum'm;uaa Kamepa;
4 — pemeTka; 5 — xosuipek; CB, BB — cne)xm! H MMHHE BO3AYX

Puc. 55. [Ilnenounnfi

BO3AYXOHArpeBaTenb 2
B3 npospauHolt (1) #
. M 4epHOH (2) monumep- 2
HO# TUIEHKH a) %)

IOBEPXHOCTb H3 TO(PHPOBAHHOIQ METa/A. T'opsunit BOBleX
O TenJOH30JHPOBAHHOMY BO3JAYXOBOAY HoOCTynaer B Cy-'
IIAJBHYIO KaMepy ¢ nepopHPOBaHHHIMH TNOANOHAMM AJsl
BHICYIIMBAEMOro MaTepHaJia, KoTopas yCTaHOBJieHa Ha Ono-
pax M cBepXy HakpHhiTa KO3bIPbKOM.

Ha puc. 57 mokazaHa elile OJHa KOHCTPYKLHS reJHOCY-
IIHAKH C €CTeCTBEHHEIM JyTheM, OTJIHYAIollasicst THIOM BO3-
JAyXxoHarpeBateas. B Kopmyce M3 OLHMHKOBAHHOIO XeJjesa
C TEMJOU30/AKE PACIHOJOXEHH JBe CEKLHH BO3AYMIHOrO
KOJJEKTOpa MaTPHYHOro THNA. B KOphyce NpeAyCMOTPEHDI
OTBEPCTHE JAJs NMOCTYNJIEHHA HapyXXHOro BO3JyXa H CBETO-
npo3pauHas usosauus. CosHeuHasi SHEPrHsi NOIVIOWIAETCHA
B MaTpHILE, npencq'as.umomen co6oit aBa psaja NOKPalIeHHEIX
YepHOH KPACKOi MeTaJHYECKHX CETOK CO CTaJIbHOM CTPYXK-
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Puc. 56. KaMepnasi cyminika ¢ BeHTHARTO-
poM B rodpupOBaHHHEM aGcop6epoM BO3AY-
XOHarpeBarTeJd:

I — BO3RyXOHarpesartenn; 2 — CymHUIbLHAA KaMe-
pa; 8 -~ BeHTHAATOP; 4 -~ TEMAOH3OMRPOBAHHDII
ROpNyc; 6 — mpoapauHas H3oAAUHs; 6 — abcop-
-6ep; 7 — BO3AYXOBOA; & — ONOPA; 9 — KOILIPEK

-
™~
I~

Puc. 57. leqnocymInika ¢ nopuCTHM
abcopbepoM  BO3AyXOHarpeBaTesA:

] — xopnyc BO3jAyXoHarpesatens; 2—
OCTEKJIeHHe; 3 -~ MOpHCTAas JyYenorjo-
mamiana Hacaiaka; 4 -— CyWRAbHAg Ka-
Mepa; 5 --pemeTKa AJsi MaTtepHana; 6 —
neperoponka; 7 — Ko3blpek

KOH MeXJy HUMH. Ee MOXHO TaKXe CJeJaTh H3 HeCKOJNbKHX
CJIOEB UEPHOH MOPUCTOfi TKAHH THIA MEIUKOBHHEI. Harperniit
BO3/lyX MOCTYyNaeT B CYLIHJIBHYIO KaAMePY, KOTOpasi HMeeT Cy-
JKUBAWILYIOCS KBEPXYy (OPMY H psJ CeTOK, HA KOTOphHIe
YKaa/[biBaeTCs BJaXKHBIE MaTepHasa. Iljs mozaunm BO3dyxa
Nox Ka»AblH cJOH MaTepHaja B KaMepe MNpefyCcMOTPEHE!
BEePTHKAJbHBlE HEPErOpOAKH, O6Gpa3ywide HeoGXOAHMbIe
wend aas Bogayxa. CBepXy kaMepa HaKPHITa KO3BIDHKOM.
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OnucanHasg rejuoCylUIHJIKa HMEET BhICOKYIO 3D (eKTHBHOCTb.
KIT[ koanexropa pmocruraer 75 % OGnaropaps GoJbiio-

- My pacxoany Bosayxa [0,5 M3/c mam 0,13 kr/(c-M?)], a no-

tepu pasieHus — go 250 Ila. Cpok okymaemocTtH — mo
5 ner.

[lpoctag H memeBas reJMOCYIIMJKA AJs1 CeJIbCKOXO3MM-
CTBEHHOTO KOONepaTHBA MOXKET ObiTh M3TOTOBJEHa H3 MpO-
3payHO M yepHOH MOJHMEPHOj IJIeHKH, cTabGHIH3HDOBaH-
HOH K JeHCTBHIO yAbTPAa(HOJETOBOrO H3JaydyeHnsi (puc. 58).
Ha pepeBsiHHBEIN KapKac HAaTSAHYTa HQOJH3THJIEHOBas IVIEHKA
ronmuHoi 0,1 MM, a JHHINe NpeAcTaBJserT cOGOH UYepHYIO
OMHITHIeHOBYIO IJleHKy (0,1 MM), yJoXeHHYIO Ha CcJo#

Puc. 58. IlneHounas reJHOCYWHIKA:

1 — npospayKas NOJHMepHAA NNEHKAa; 2 — 4YepHAf IVICHKAa HA HACTHJIE JAs pasMe-
LeHHA NPOAYKTA; 3 — TeNNOH3OAALUs; 4 — GoKophle CTEHKH

WeAYXH TOJILIHHON 75 MM, cayXKalleil TenJoBOH H3oJsuued,
BoxoBrie CTEHKH BHH3y NPHCHIAHLI 3eMJIel, NJIHHA H IUAPH-
Ha KOJJIEKTOpa cooTBeTcTBeHHO paBHb 30 u 4,6 M. Harpe-
THi BO3AYX NOCTyllaer B UHJIHHAPHYECKyI0 KaMepy JHa-
merpoMm 1,5 u BrICOTOI 1,8 M, B KOTOpO# pasmemiaercs 1,751
€eJIbCKOX0351ICTBEHHOI'0 TPOAYKTA (3epHA) B HECKOJBKO CJIO-
€B TOJIMHHOK no 150 MM, :

Enle o7Ha KOHCTPYKUHsi BHCOKO3((EKTHBHOH resHOCYy-
IHAJAKH 1044 pPasJHYHbIX CEJBXO3NPOAYKTOB TMOKasaHa Ha
pHC. 59. BO3ayIHBIH KOMJEKTOP H3TOTOBJSIETCS H3 OTAEJb-
HBIX MOJYyJIeH onajbio no 5 M?, KoTopsie B coOOpaHHOM BH-
Je o0pasyior maHesH, ycTaHaBIHBaeMble B HAaKJOHHOM IO-
JIOXKeHHH Ha Kphilile capasi. BHyTpH capas pasMellalTcs ro-
PH30HTAJILHBIE XeJ0oO HJH BepTHKaJbHBIE OyHKep s
BJI2XKHOTO MaTepHaJa, BEHTHJATOP, BO3AyXopaclpeseliu-
TeabHas KaMepa. IlaHesH BO3AYHIHOrO KOJJIEKTOPA TPHCO-
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eAMHAIOTCS K BEHTHJASATOPY ¢ MOMOILbIO BO3AYX0BoAa. Jlyue-
MO0 Ao as NOBEPXHOCTh BO3LYLIHOTO KOJMNIEKTOPA — 3TO
nopucTas MaTpHIa, YJaBJHBalollasi COJHEYHOe M HH(ppa-
KPacHOe H3JyyeHHe H HMeIOHlas Ype3BHUYAHHO Pas3BHTYIO
IIOBEPXHOCTh KOHTaKTa s HarpeBa Bo3ayxa. Dokobhie
¥ 3ajHdAs CTEHKH KOpPHyca H3 OLUHHKOBAaHHOIO )eJje3a HMe-
JOT TemJIoByI0 H3oasnuwo. [Ipospaynas H3oJsAnHA — H3 CHe-
1HAJBHOTO TPOYHOrO NOJHMEpPHOro MaTepHaja C BHICOKOH
NPONYCKaTeJbHOH CIHOCOGHOCTBIO /ISl COJNHEYHOTO H3Jyye-
HUH, YCTORYHBOIO K yJbTpadHoNeTOBOMYy H3JjyueHnto, O6biu-

1 1

Puc. 59. Cymuaka ¢ BO3fyXoHa-
5 rpeBaTelieM MOAYJBHOTO THMa:

1 — Monyas BO3JyXOHarpeparejis;

2 — CYWIHALHBIA Xeno6; 3 — BeHTH-

aaTop; 4 — BO3AYXOpacnpelesHTeNb;
5 — BO3LYXOBOA

HO MOAYJH IUMPHHOH 4,2 M AJHHOH 2,56 M COeAHHAIOTCs TO-
caenosateypHo. JIBe manesn jaauHON mo 14,5 M npucoenu-
HeHbl K OJHOMY BEHTHJATOPY, MPOTOHSIOLIEMY BO3AYX uepe3
3TOT COJIHEUHEIH KoJjnexTop. Tak, Ajs. CyHHJKH ¢ HJoma-
Jbi0 TIOBEPXHOCTH KoJilekropa 120 mM? nocTaToOuHO OAHOrO

BEHTHJASTOPA MOWIHOCTBIO 3,5 HJIH 5,5 KBT, NpoU3BOAHTEND-

pocTs cywnaku 800 kr cuiporo uam 400 xr BricyuieHHOro
NPONYKTa B Ae€Hb NPH CPERHEJHEBHOH IJIOTHOCTH HOTOKA
coaneynoro Hanyuenna 19 MJIx/M? B nenb. 3epHa nomewia-
10TCA B TOPH30HTAJbHOM KeJo6e, IIPOAYBAae€MOM HarpeThiM
BO3AYXOM. Ananornunble YCTaHOBKH MOTYT ObITL HCIIOJIb30-~
BaHBl AJs1 CYLIKH KYKyPy3H H JPYIHX 3€PHOBBIX, JHCTHEB Ta-
6aka. ,

JIlna cyllkKH 3epHa B BEHTHJIHPYEMOM TOPH3OHTAJbHOM
¥KeJjobe HJIH BEPTHKAJBHOM OYyHKepe MOXET HCIOJb30BAThCA
HarpeTsifi BO3AyX, TeMnepaTypa KOToporo Bcero Ha 2—3 °C
(npu BhicoTe caiosi 1o 4 M) nan Ha 5—15°C (B cy1oe BhICO-
To#i o 1,5 M) BhHlE TeMnepaTypsl OKPYXKalolled CpeaH.
OrpaHuyeHHe BBHICOTH ¢J0si OOYCJIOBJIEHO ONACHOCTHIO KOH-
JieHCAluH BOJSIHBIX N1apOB B BEPXHEH YaCTH C€J0s1, 0COGEHHO
B nacMyphbie JHH C BBICOKOH BJIa>KHOCTbIO BO3J/lyXa.

,HJ]H CyWIKH 3€JICHbIX KOPMOB M C€Ha MOXKHO HCNOAb30~
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BaThb CJe/yIOllHe METOABI: CYIIKa TOpsiuuM Bo3ayxoM (300—
1000 °C) uau teninim (40—80 °C); mposerpusanue caa6o
nogorpersiM Bodayxom (0—10°C); BeHTHIHPOBaHME Heno-
JoTpeThiM HAPYXKHBIM BO3JyXOM H CylIKd CeHa Ha 3emJe
B eCTeCTBEHHBIX YCJOBHSX,

Pacxop sHepPT#HH npH CyHIKe CeHa ¢ HCONb30BaHHEM
COJIHEYHO} 3HEpPTHH MeHbLIe, yeM npH paborte CYIUMJIKH Ha
JKHAKOM TOIJINBE, H NPHOJU3UTENBHO PaBeH pacxoly dHep-
FHH OpH CyllKe HEMOAOTPeTHIM BO3JAYXOM. B cucreme mpH-
MeHsieTcs BO3AYIUHBIA KOJJIEKTOD COJHEYHOH 3HEpTHH, B KO-
TOpOM TeMIepaTypa Bo3AyXa nosuaerca Ba 20 °C B sApxui
cosHeyHH neHp H Ha 1°C B macMypHbiil 00JauHHA JeHb,
Ilpu sToM BJI2XXHOCTb CEHA CHHXKaeTcd Ha 5 Y B MacMypHBIR
neib. B kauectBe KC3 MoryT 6b1Th HCHOJIb30BaHL OOHYHBI
ocrekyedubli KCD nin cama uyepenuuHas Kphllia mocTpoii-
KH, HOJi KOoTOpo#t cMoHTHpOoBaHO iHHule KCD H BeHTHJIATO-
POM MpPOroHsIeTCs BO3AYX.

JlpeBecuny CTpPOEBOTO Jileca MOXHO CYLIHTh B TEIJIOH30-
JIHpoBaHHo# KaMmepe o6beMoM 65 M3, B KOTOpO# Ha Tejex-
Ke pasmewlaercs no 10 m® mMarepHasa; ¢ mMOMOHIbIO BEHTH-
JIATOPOB OCYIIECTBJSETCH HHDPKYJIALHA BO3yXa 1o 3aMKHY-
TOMy KOHTYPY; BO3JAyX HarpeBaercss B KOJIJIEKTOpE IJIOIa-
Abio 75 M2, . i )

Coaneynbie KyXoHHbIE NeYH. B 10X HBIX palionax neun s
NPHTOTOBJEHHS MHINH, paboralotine Ha JePHIHTHOM TOIJIH-
Be — yrJie, poBax, ra3000pasHoOM HJIM XHAKOM TOIIYBE, MO-
I'YT GbiTb 3aMEHEHH MeYaMM, B KOTOPHIX HCMOJB3yeTCsi COJI-
HeuHasi 3HeprHs uau Guoras. Hanbosee mpoCTyo KOHCTPYK-
IHI0 HMERT COJIHeUHas! neub THNa «TopsAYHil amuk» (puc, 60).
IMeur mpencraBasier co6ofi MeTasIMUeCKHH ALIMK C TEIJIO-
H30JIAllKEH M NOJIOCThIO I/l Pa3sMelleHHUA MOCYAH AN IPH-
roToBJeHus] AHLH. BHyTpeHHsa 110BepXHOCcTh mosoctH obJa-
JaeT BHICOKOH OTpaxartenbHo#i CHOCOGHOCTHIO, a TOCYyAa
JOJIKHA UMeTh YepHBIH MaTOBBI LBET HJH CleuHaNbHOe [10-
rrowapoilee noxpniTie. Cpepxy meup cHabxeHa CheMHOM
cTekAsHHON Kpbiukol. Ileup MOXKeT mepeMeliaTbcsg Ha KO-
JIeCHKax H MMeert ¢lle OJHY KPHILKY ¢ OTpa)KaTejleM U Telm-
snoBo#i n3onasuuet. Ilonoxenne 3TOH KPHILKY MOXKHO H3Me-
HATb, YCTAHABJHBAs €e¢ BEPTHKAJbHO HJH HAKJIOHHQ NMyTEM
NOBOPOTA BOKPYT IIADHHPHBHIX OHOp TaKuM 06pa3oM, 4ToGhHi
ofecneunTs NONOJHHTENbHBIH NOTOK OTPAXKEHHOH COJNHEYHOH
pafMauHy yepes CTEKJAHHYIO KPBHIUiKy BHYTPh fuinka. CoJi-
HeYHOe yCTPOHCTBO TAKOro THIIA NPH SIPKOM COJIHIe obecie-
yuBaer teMneparypy He uuxe 80—90°C, a 6aaronaps ua-
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Puc. 60. Conneunhss newb THRA
TOPSYHNA SIUHKY;

1 — MeTanaudeckuft  slHK; 2 — Tem-
NOHSOARUHA; I — JNYUenorjoumamias
NOJAOCTb JHJsi MPHTOTOBACHHS MHIMY;
4 — npospauHas  KpblluKa; 5-— Koae-
€0; 6 — TenJOH30JBPOBAHHAA KPHILK3
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Puc. 61. Ilaura ¢ nJaockuM coa-
HEYHHIM KOAJAECKTOPOM:
1 — naMTa; 2 — CONMHEeYHBIR KOJJeK-

T0p; 3 — aKKYMYJAATOp  TenJOTH;
4 — Tpyba

JMUHIO TENJIOBOH H3OJALMH TENJIONOTEPH 3HAUMTENBHO CHH-
JKAIOTCsT H MHDIA MOXKET BAaDUTbCA B TeUeHHe JJIHTeJibHOro
BpeMeHH Ha coaHue. HanGoslee apexTHBHO TaKyio mneub
MOXKHO HCHIOJb30BaTh AJs1 pasorpena noaydabpHKaToB U pa-
Hee MPHIOTOBJIEHHOH TIHIIH.

OjpHako B GOJBIIHHCTBE NMPOLECCOB IPUTOTOBJCHHS NH-
mu Tpebylorcs Gosee BHICOKHe TEMIIEPAaTyphl, KOTOpLie Mc-
ryT ObITh AOCTHTHYTBI TOJIBKO IIPH NPUMEHEHHH ONTHYECKHX
yCTPOACTB /i KOHLEHTPAUMH COJIHEYHOH 3HeprHH. Bo MHO-
THX CJyuasix 3TO HepeHTalbe/bHO, HO, 6€3 COMHEHHs, TeXHY-
yecKM BO3MOXHO. B pafioHax c cyxum KapKkHM KJIHMa1OM
MOXKeT HCIOJb30BAThCS COJMHEYHAS [eYb C IJIOCKHM KOJAJeK-
TOPOM COJIHEUHOH 9HHEPTHH M AaKKYMyJATOPOM TeIIOThI
‘(puc. 61). das nopimeHns 3¢ PEKTHBHOCTH CaEAyeT HCIOb-
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Prc. 62. IlauTta ¢ napaGosuieckuM XKOHLUEHTPATOPOM:

I — Tenekka; 2- cTonuk; 8-— KacTpiodist; 4 — napaGoJHyecKHA KOHLEHTPATop}
5 —- pyduKa AJf noBOPOTA KOHHEHTPATODpA

30BaTh CBETONPO3PAayHyIO KPHIUKY M oTpaxarenb, Ilocyaa
A0JI2KHa OLITh OKpallleHa B YepHBIH MaTOBLI LBeT. TemaoHo-
CHTE/Ib B KOJIVIEKTOP MOCTYIAET 1o HHXHeH TpyOKe, a H3 He-
IO B aKKyMYJsITOp — 110 BepxHe# TpybKe.

Ilpumep KOHCTPYKUHH CONHEUHOH neud ¢ mapaboJo-Lu«
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JHHDHYECKHM KOHIEHTPATOPOM IOKa3aH Ha pHc. 62,a u 6.
CoJHeyHasi meup aJi NPUrOTOBJIEHHs NHIIH BKJ/IOYaeT
YeTLIPEXKOJIECHYIO TeJEKKY, HePeHOCHOH CTOJNHUK C OTBEPCTH-
€M 1 KacTploJi, napaboanyeckHi KOHLUEHTPATOP, 3aKpern-
JIEHHBIH WIapHHPHO HA paMe TeJseXkH, Ilosoxenne orpaxa-
TeJIsi B TEUEHHe JHsl Pery;iupyercs myTeMm NOBOPOTA BOKPYT
ocH B wapuupax. ns objlerdeHus: peryJHPOBKH Ha ero OCH
cJaefyeT NOMECTHTh MaJjleHbKOe 3epKaJjblie;, a B HJOCKOCTH
CTOJIHKA NeYyH CRenarh NOJYNPO3payHOe OKOHIKO H3 MaTo-
BOTO MJIH 1IBETHOTO CTEKJIa — OTPAaXKEHHBIH 3aHYHK JOJIKEH
BCe BpeMs NONaAaTh B 3TO OKOINKO, DT0 Oyjer 03HauaTh,
4TO COJIHEUHBIe JYYH KOHUEHTPHPYIOTCA Ha JOHBILIKE KacT-
pioad. das CHHXKEHMs TeImJIOBHIX MOTEPb BOKPYT 6OKOBOM
Heo0syyaeMoii NOBEPXHOCTH KACTPIONH AOJ/KHA ObiTh pas-
MelleHa TenJoBast H3oaanua. OTpaxares b MOXKeT OLITh H3-
FOTOBJIEH H3 HJaCTMAacCOBOH TOHKOCTEHHOH OGOMOYKH ¢ Ha-
KJleeHHBIMH (halleTHBIMH IVIOCKHMH 3€pKaJjibliaMH,

Ecax sty neup HCNOAB30BaTe B TPOIHYECKOH 30HE, TO BO
n30exXaHue 3aTCHEHHUS OTpaxarels €ro HeoGXOAHUMO BHIHE-
CTH B CTOPOHY H (DPHKCHPOBaTh U PEry/JHPOBATL €0 NOJO-
JKeHHMe C IIOMOILUBIO LIaPHHPHO 3aKpenJieHHOH OCH M phHiya-
roB (pHc. 62,6). o

Ha wmupore 40—45° ¢. m. aag NpPHTOTOBJEHHS NOPLUHMH
Ha YeTHIPEX YEJIOBEK € MOMOLUbIO 3TOH meyH Tpebyercsa 15—
20 MHMH paasi MPHIOTOBJEHHA oMJera, 45—60 muH gas Bap-
KM pHuca, 1,0—2 4 pmJs OpPHrOTOBJEHHS JKAapEHOro Msca.
B nepaboueMm COCTOSIHHH OTpaxaTesp MOMKeT OHThL 3a(HK-
CHMPOBaH H YCTAHOBJIEH B BePTHKAaJIbHOE NOJIOXKEeHHe, 2T0 He-
00X0AMMO AJisi TIPEROTBPAILEeHHs] BO3ZMOXHOIO NOBPEKAEHHS
ero 3epKajbHOH MOBEPXHOCTH.

14. COJNHEYHbIE OMPECHUTENLHBLIE, XONOAUNbHbLIE U
BOAONOAbEMHBLIE YCTAHOBKM

Conneunnie onpecnurean. Hacenenne psina paitoHos tora
¢TpaHbl HCHHTHIBAET OCTPHIH Ae(HUHT NpPecHOH BOALI, U B
TO Ke BPEMS TAM HMEITCA 3HauUTe/IbHhle 3al1aChl COJIEHBIX
BOJ, HENPHrOAHHIX AJs DuTbs. ObGeccojHBaHHE MUHepaH-
30BaHHBIX BOJ MJIH ONpeCHeHHe MOPCKOH BOJH YCHELIHO OCy-
LIeCTBAAETCA ¢ AOMOLIbIO CONHEUHOl 3Hepruu. [lepBas B M-
Pe reJIHOYCTaHOBKA Jifi 06€CCO/INBAHUs 3arpsi3HEHHBIX MH-
HepanH30BaHHEIX Boj Oblja mnocTpoeHa B noceske Jlac
Canunac ua cesepe Unan eme B 1872r. u B Teuenne 36 ner
cHabxana npecHOH BOKOH pYLHMK, AaBag B AeHb 20 m?
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MHTHEBOH BOABI, JTO OBlJIa mPOCTask YCTAHOBKA 6acCeiHOBO-
ro THHAa, 3aHKMaBuIas mioimaap 4600 M2,

YerpoficrBo u npHHIEND pabOTH COJHEYHON ONPECHUTEID-
HOM yCTaHOBKH 6aCCeHHOBOrO THIA HAIVISAAHO HJVIIOCTPHPY-
I0TCSI CXeMOH, NpUBEeHHON Ha pHC. 63. MopcKast HIH MHHe-
paju30BaHHAas BOAA, 3aloJHAOIIAS MeJkHi Gaccelin
€ TeNnnoH30asIHeH W IHUpOU30JANHel, noj AeHCTBHEM IO-
rJOIlaeMOH COJHEYHOH SHEpruH Hcmapsercs, a obpasyio-
HiHecs BOAsIHBIE NAPH KOHIEHCHPYIOTCS HA HaKJOHHOH CTeK-
JAAHHOH Kpbllie GaccefiHa, M KamJH [AHCTHJJIATA CTEKAlOT

Ruc. 63. Connegnni#t onpecHarenb (aucrTu/aistop) 6GaccefiHoporo THma:

I — mHHepanu3zoBanHas Bofa; 2 — Gacceftn; 3 - TeNAOU30NANUA; 4 — FHAPOHIONA-
1HN; 5 — CTeKNAHHasA KpPHIIA; 6 — KOHNeHcaT; 7 — npHeMubl Xexol; 8 — Tpybxa
AR AHCTHANATA

B OpHEMHMIH Kejo6, OTKyAa 3TOT AHCTHIJAT mo TPyOxam
yepes rHAPO3aTBOP OTBOJHTCH B eMKOCTh jiiia ero c6opa, Ha
puc. 64 nokazaHa HECKOJIBKO H3MeHeHHass KOHCTPYKIHS COJ-
HEqHOro ONPECHHMTE/A, HMelollero ABOHHYI0 moaychepuye-
CKy10 000JIOYKy H3 Npo3pauHoil maactMmacce., BHyTpu o06o-
JIOUKH [BHIKETCS MHHEPaJH30BaHHas BOJA, NOABOAMMAf IO
HHMXXHEMy maTpPyOGKy H OTBOAHMAasl MO BEPXHEMy MAaTPyOKy.
Baarogapsi 3TOMy NpPOH3BOAHMTCH NpeABAapPHTENBHBI TNOAO-
rPeB BOIbI 32 CYET TENJIOTH KOHJEHCAlHH MapoB.

Ilepsag B CCCP ONBITHO-NPOH3BOACTBEHHAs] COJIHEYHAS
yCTaHOBKa jJis1 06ecCONHBAHHS MHHEpPAaJH30BAHHBIX BOJX Gbl-
Ja coopyxeHa B 1968 r. B noceake Baxapaen B mycreime
Kapa-Kym B Typkmenun, OHa HMesa mJoulans 600 m2, je-
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TOM JaBaja or 2,4 po 4 npecHo#t BOAH B JeHb ¢ 1 M2 nJio-
maan 6acceiiHa H o6cyXKHuBasa OBUEBOAYECKYIO (epMy.

Haunnan ¢ 60-x rofos B pasauyHBIX CTpaHaXx Obl1 COOPYXeEH pAA
KPYIHHX COJHEYHHX ONPECHHTEJBHHIX YCTaHOBOK OacceBHOBOro THna.
B Hacrosiliee BpeMs B MHpe 3KCIIyaTHpPyeTcs He Menee 25 MOWHHIX
COJIHEYHHX YCTAHOBOK AJig ONpPECHEHHA MODPCKOA BOAM ¢ €IHHHUYHON
naomaasio Gacceiina or 100 go 30000 M2 ¢ cymMMmapHO#i naouazblo 60-
Jee 50 Thic. M2 u ofielt MPOH3BOLHTENBHOCTBIO Gosee 200 M3 mpecHol
poiu B aesb. HanGosee KpynHas co/iHeuHas ONPECHHTENbHAS YCTAHOBKA
skciayatupyercs ¢ 1984 r. B A6y-Ja6u (O6nesnneHHbe ApaGekue DMH-

2 3

- Puc. 64. IlnacTMaccoBH# AHCTHAIATOP C MOJOrPEBOM BOAMI:

1 — MopcKas Bofta; 2 — kopnyc Gaccefina; 3 — TEMIOHSOJIHS; 4 — FHAPOHIOARHA

& — BHYTpPEHHIA NpPO3pauHasi 06OJNOYKa; 6 — KOHAEHCAT; 7 — BHCTHANAT; 8 — OTBOA,

RHCTHAAATE; 9~ HapYKHag npospaunas oGoNOYKa; 10 — XOonojHaa BORa 1/ — Ha-
rperas Bojia

patbl), xotopas Oblja paspaGorana coBMmectHo CIHA u Hnonuefi. Sto -

YCTAHOBKA HOBOTO THRA, H pacyeTHas NMPOH3BOAHTENbHOCTL COCTaBAAET
120 m? npecuoll BOAM B LeHb, a (PaKTHUECKH AOCTHIHYTAs CPeAHErcio-
Basi NPoH3BOAHTENbHOCTh 80M® B neHb. K uWHCAY KPYNHHIX COJHEUHHIX
ONPECHHTEABHLIX YCTAHOBOK OTHOCATCH YETHIpE YCTaHOBKH B I'peuun —
Ha octpoBax ITatMoc (mromazne 6acceiiHa 8500 M2, IpOK3BORHTENLHOCTD
40 M? guctHaNATa B AeHb), Kumosoc v CaMu (mmomaas 2600—2800 M?),
ase ycranoBkn B Ky6ep Ilequ B ABcTpaauu npou3BofHTesbHOCTHIO 14 M3
B JeHb, ycranoBka B Ilaxncrane (I'Bagap) nuomagsio 16 000 M2 1 npo-
H3BOAHTeabHOCTBIO 60 M3 mpecHofi BOAHW B jeHb, YCTaHOBKH GOJIBIION
NPOM3BOAUTENLHOCTH HOCTPOeHH Takxe B Mcnammn, Muaum uw apyrux
CTpaHax.

CymiecTByIolHe THIIB COJHEYHHIX YyCTaHOBOK /sl ONpec-
HeHHsl MOPCKOH BOABI H 06eCCONHBaHHs MHUHEPaJH30BAHHOM
BOJbl MOXKHO PasjeJuTh Ha TPH IPyNNEL
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1) onpechutenn 6acceiHOBOIG THIIE, B KOTOPBIX COJIHEY-
Hasi SHeprusi HCHOJb3yeTcss HENMOCPEACTBEHHO Ansi Hclape-
HHs BOAhl B npoliecce AMCTH/JIANMH. B KayecTBe nonoasu-
TeJBHOTO MCTOYHHKA SHEPTHH MOXKET HCIIOJb30BAaThCH, Ha-
npuMep, HarpeTas oxXJaxKaamllas Boja;

2) ycTaHOBKM ¢ TpoLeCcCaMH yBJakKHeHHS BO3AyXa
H KOHAEHCAUHH Napos H MHOTOKPATHBIM HCIOJIb30BaHHEM
COJIHEUHO} 3HEPTrHH B MHOTOCTYNEHYAThIX HJH HapaJ/iledbHo
BKJIIOUEHHBIX PAacCUINPHTE/IAX-HCIAapPHTeNIAX, NPH 3TOM MHepe-
HOC BOASIHBIX MAaPOB OCYILLEeCTBJISETCS BCJIEACTBHe KOHBEKLHH
BO3/1yXa; ~

3) yCTaHOBKH, B KOTOPHIX HCTOYHHKOM 3IHEPIHH CJYKHT
COJIHeYHas] pajMauud, HO HPHHUMN paboTel Hx noaobeH
OOBLIYHLIM TONJIHBHLIM OIPECHHTEJbHBHIM YCTaHOBKaM, NpH-
uyeM JBHXeHHe paboueil KHAKOCTH H BOASIHBIX MapoB OCY-
ILeCTBJIAETCS € MOMOILBIO HACOCA H BaKyyM-HacoCa.

Jns HarpeBanus or 20 go 50°C 1 xr wam 1 1 BOgm
H ee HcnapeHusi Tpebyetcs okoso 2400 gk Tensorsl HAH
670 kBr-u Ha 1 M® Bozbl. B TeyeHue JIETHEro COJHEYHOrO
g Ha 1 M2 mocrynaer okoso 20 MLk cOJHEUHOH 3HEPrHH,
npu KI1I, conneunoro onpecuutens 0,36 sa neHs ucnapser-
Cst CJIOH BOABI TOJLIKMHOA 3 MM. o

Baarogaps Gosee 3d¢eKTHBHOMY HCNONB3OBaHHIO Ten-
JIOTHl (B 4aCTHOCTH, JJi TpEJBAPHTEJLHOTO INOJOTPEeBa
ONpPECHAEMON BOJE 32 CYET TENJIOTH KOHAEHCALHH BONSHbBIX
NapoB) B MHOTOCTYNEHYAThiX ~COJHEUHBIX ONpPEeCHHTeb-
HBIX YCTAHOBKAX eée PacXoj 3HAUHTE/NbHO HHXKe TEOpeTHYe-
ckoro (670 xBt-u Ha 1 M3) W cocraBaser Bcero 50—
60 kBt-y/M3, a B cHCTeMax ¢ npUMeHeHHeM OGpPaTHOrO oc-
MOCa H 3JIeKTPOAHAJH3a H TOrO MeHblie — 5—15 kBr-u/m?,
B ycraHoBkax mocse{HHX THIIOB NOTpPeGJeHHe IHEPTHH MPO-
NOPUHOHAJBHO CONIECOACPKAHNIO BOJE], H NPH AMCTHIJISUHH
3arpssSHEHHO! MAaJIOMHHepa/lH30BAaHHOH BOAK Pacxoj 3Hep-
ruy cocraBJisier 1 kBr-u/m3.

Jina KpynmHoMacwiTaGHBIX COJHEYHBIX ONPECHHTEJbHBIX
YCTAHOBOK ¢ CYTOUHOH NPOH3BOAUTENbHOCTRIO 100—200 M3
BOJbl B ileHb MHOTOCTYINEHYaTkle yCTAHOBKH HMEIOT MpeuMy-
INECTBO, TAK KaK OHH NOTPeOJSIOT MEHblie SHEPrHH HA fe-
pexkauky, U o0OpyZOBaHHe B MeHblliel CTeNeHHM MOALAeTcs
KOppo3uH. B yXe yNOMHHaBIIEHCs KPYIHOH OUPECHHUTENb-
HO# ycranoBke B AGy-Ilabn HCnonb3yioTcss BaKyyMHPOBaH-
Hhie TpyGuaTble CTeKJSIHHBE KOJJIEKTOPH  ILIOIIA/bio
1862 M2. B uux sopa HarpeBaercs no 80°C u BhIlue u no-
Aaercsa B TENJIOBOH aKKyMyaaTop, 6/1arofapsa uemy obecre-
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‘YHBAeTCs HeNpepHBHH{ npouecc aucTHAAAnKNH, TeMmnepary-
pa BOAH, NMOCTYNaWlleii B HcnapuTenH, paBHa 75—80 °C.
-TpeGyeMulii pacxop TemjaoTe cocrapjsier 45 xkBr-u na 1 m?
JHCTHAJIATA, a pacxoj 3JjekTposneprud 7 kBrt-u/m3. Ilpu-
MeHeHHe COJIHeyHelx OaTapefi MO3BOJIHT CYLIECTBEHHO CHH-
8UThH CTOHMOCTD MOJy4aeMOl BOJHL.

CosteyHble XOJOAHJbLHBIE H BOXONOABEMHBIE YCTAHOBKH.
INpuHupun- paboTHl XOJOAHMJAbHB X YCTAHOBOK OIHCaH
B Il. 3. /

Xono1 MOXKHO HOJYyUaTp B COJHeYHHIX aGCOpPOLHOHHHX
XOJIOJIHJIbHBIX YCTAHOBKAaX NepHOAHuYecKoro pefictBus. s
yCT2HOBOK 3TOTO THIIA XapaKTepHO COBMelleHHe B OJHOM aln-
napare ABYX 3JIeMEHTOB cHCTeMHI. Tak, reHepartop u abcop-
6ep COBMEIalOTCs C KOJWIEKTOPOM COJIHEYHOH SHepIHH, a HC-
HapHuTe/b — C KOHAEHCATOPOM, OJHAKO 3TH (YHKIHH OHH
BHIOJIHAIOT B Pa3HOe BpPeMs CyTOK. B IHeBHOe BpeMs KOJ-
JEKTODP  COJIHEYHOHi  3SHEPTHH  CJYXKHT  FeHepaTopoM,
a Houb!o — abcopbepoM. Ilox meficTBHEM TOTJIOUICHHOMH COJ-
HeyHOfi SHePTHH IHEM H3 KPelKOro pacTBopa aMMHAaKa B BO-
1e, HaXORSIUErocsl B KOJMJIEKTOpe, BHAENSeTCH aMMHauHHH
nap, KOTOpHfl 3aTeM NpPEBPalIaeTcss B XHUAKOCTb B KOHICH-
catope. JKuIkHii aMMHaK HaKanJHBaeTCcsg B CHeNHaJbHOH
eMKOCTH ¢ BOAfiHON pyGalixodi. B HOYHOe BpeMs mpoHCXo-
JAT OxJlaXJeHHe KOJJEKTOPA NPH OTKPHTOH KPHillKe H JaB-
JIeHHe B CHCTeMe MajaeT. AMMHaK B €MKOCTH HCIApSeTcH,
oT6upas TemJOTy y BOAB B KOXyxe KOHJEHCaTOpa-HCIapH-
Teas, a map mocrymaer B abcopOep-KONNEKTOp, Tle OH Io-
rJaoUlaeTcs caabbiM pacTBoOpoM, 00pa3ys KpemKHH BOJOAM-
mHaunpifi pacreop. IIpu 3TOM Boja B KOXKyXe oxJaKiaaercs
no temneparypsi —5°C u npespamtaercs B Jgexn. Ha cae-
AYIOIMH NeHb HUKJ NOBTOPSAETCH.

IlpuHuun paboTH APYrol XOJMOJHAbHOH YCTaHOBKH Iie-
puojHuYeckoro AaeficTsus, obecneyHBalOel TEMIEPATYpy
4 °C B Kamepe AJs XPaHEeHHs] BAKIHHB], OCHOBAH Ha MpOLEC-
cax agcopOuuu-gecopbUMH B  CUCTeMe  LEeOJHT—BOJAA
(puc 65). Inem B cojneudoM koanekrope (KC3), comep-
JKallemM HachiUIeHHH# BOROH NEOJIHT, B pe3y./bTaTe NOBHI-
weHHsi Temnepatypn Aabiedne B KCD craHoBUTCa Bbime
HAaBJeHHS NMapoB, COOTBETCTBYIOILEr0 TEMIEparype B KOH-
neHcatope. HacTts Boxbl H3 IEOJHTA AecopbHpyeTcs, H naphl
KOHJEHCHDPYIOTCA B KoHAeHcaTope. Ilox nefictBHem cHJBI TA-
JeCTH BOJla CTeKaeT B HCIAapHTeNh, MOMEUEHHBI! B TEMJI0-
H30J/IHPOBaHHBIH AHK C KPHIIKOH.

B HouHoe BpeMs temneparypa B KC2 mocTeneHHo CHu-
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»aeTcs H JaBJjeHHe B HeM CTAHOBHTCA HHXe AaBJEHHA INa-
poB npH Temneparype B ucnapurene Tu. Ilpu sTom naxons-
Lascs B HeM BOJAa HCIapsieTcd H o6pasyloliHecss BOASIHHIE
nmapu nocrynair B KCD u Tam aAcopOHPYIOTCs LI€OJHTOM.
[Npouece uJeT ¢ NOrJoeHHeM TEMJIOTH, H NMPH ITOM BO3HH-
KaeT oxJaxjalomuii sddexkT B UCnapHTese H Jaxe MOXeT
06Da30BLIBaTLCA J€l. BeHTHIb 06eCIeUHBACT NePeKJIoUEHHE
KOHTYPOB HHPKYJsIHH JHEM H HOUbW. OXJaxaaemble Meiu-

KaMEHTHI NOMELLaloT B AIUK,

Puc. 65. Coaneunas - X0J0LHJAbHAs
KaMepa AAfl XpaHeHHst BaKUHHH:

1 — conHeuHBIt KOMIEKTOP; 2 — KOHBEH-

caTop; 3 -— HCnapHuTesb; 4 — TeNJIOH3O0JNH-

pOBaHHas Kamepa; 5 — KpHINKa; 6 — aM-
AyJAB! C BaKUWHON; 7 — BeHTHJDL

%

DI

’

2

B cosneyHnlx BOAONOAbEe€MHHX YyCTaHOBKax JJas
npuBoJa Hacoca HCHOJB3YIOTCA COJIHEYHHle GaTapeH HJH
TEeNJIOBBIE JABHraTesi, paboTalolite 10 TepMOAHHaMHYeCKO-
My DHKJAY C HH3KOKHIAEed paboueii xKuAKOCTbIO. MoniHocTh
NPHBOAA 33aBHCHT OT NMPOU3BOAMTEILHOCTH H Hamopa Hacoca,
gnpesnenélemoro ray6HHOR CKBaXXHHBI, OOGEIYHO AOCTAaTOYHO

—15 kBT. -

15. SHEPFETMYECKOE MCIONb3OBAHUE BUOMACCHI

Tlpu c¢orocuHTese B 3eseHBHIX pacTeHHSX = HCIOJNb3YeTCH
coJiHeyHasd sHeprusa. MexaHU3sM (OTOCHHTE3a MOXKHO HpeA-
CTaBHTb B BHAE caeaylomefi peakuuu: xaopoduinia-+nCO,+
+nHy,0-+cser—xaopodunn +-nCH,O4n0;, rae CH,O —
YacTp MOJIEKYJB YIJIeBOAA, COAEpXKalleH OfHH aTOM yrie-
pona. Ilpocrefimmuii yraeBoj FrJaloko3a uMeer dopMyay
6 (CH20), T.e. coepXHuT miecTh aTOMOB yraepona. JIHok-
CHJ YTJIepO/a H BOAA NOTJIOILAIOT TOJABKO YJbTpadHoNETOBOE
H3JlyyeHHe H JJIHHHOE HH(ppPaKpacHOe H3JyuyeHHe, a XJO-
poduan pacTedHii MOrJoHIaeT Bech BHAHMEIA CBeT (€ AJH-

o
HOM BoJIHEI kOpoue 6800 A), npH 3TOM OH aKTHBHpYeTCA H Iie-
pellaeT CBOX SHEPTHIO BOJE, KOTOPAs BbIAESAET aTOM BOJO-
pona pas peakunu ¢ COy. 3a sTHM nponeccom CJIEAYIOT ApY-
rHe XHMHYecKHe peaKUHH, B OCHOBHOM KOHTDOJIHpYEMbie
SH3MMaMH M AaIOWHE KUPH, OeJKH ¥ yrieBoabl. DddexTus-
HOCTh (POTOCHHTE33 B €CTECTBEHHHX YCJOBHAX YpesBhYali-
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HO HH3Kas — 0KoJyo 1 %, onHako exeroaHbiit mpupocT GHO-
Macchl 0 CBOEMy 3Heprocojep:kaHuio B 10 pas npeBnlmaer
rofoBoe norpe6JeHsie sHeprud B Mupe U B 200 pas — 3Hep-
rocojeprxkanue IMHLIM, nOTpebasgeMofi yeJoBeYeCTBOM.

OCHOBHBIMH HCTOUYHHKAMH OHOMacCcH SBJASIOTCH Jeca
M ceJabCKOe X03aHCTBO. 3a roj Jeca pator 7,5-10'° 1 6uo-
Macchl, a3 OTXOABI CEJIbCKOXO3SHCTBEHHOr0 NMPOH3BOJACTBA —
4,2-10°T 6uomacce. B a6opaTopHBIX YCJOBHAX 3(dek-
THBHOCTB (oTOCHHTE3a jocturaer 35 %.

Hcnosnb3oBanne (oTOCHHTE3a A/ BhHIpAUMBaHHs GbICT-
pOpacTyiluX pacTeHHH — CaXapHOrO TPOCTHHKA, KeHada,
NOJCOJHEeYHHKA, COPro, MaHHOKH, CHHe-3eJIeHbX BOJLOpOCJIei,
nepepaborka GHOMacchl ¢ NOMOLUIBIO “COJNHEYHOH 3HEPTHH,
610doTONN3 BOAL JJIS IPOH3BOACTBA BOAOPOLA, GHOKOHBEp-
CHsl OPraHHY9eCKHX MAaTepHasoB B MeTaH, MHPOJH3 H XHMH-
yecKoe BOCCTAHOBJIEHHe OPraHHYECKHX MaTepHAaJIOB C MOJy-

YeHHEeM TBepABbIX, XKHIKHX H raaooﬁpasﬂmx TOIIJIHB — BOT

Te TEXHOJIOTHH, KOTOpHe pa3pabaThiBaloTCsa JIs HOJYy4eHHs
IKOJIOTHYECKH YHCTOrO TONJHBA. C IOMOWIbIO COJIHEYHOH
3HEpruu. ’

. TlpousBoauTeIbHOCTL COJIHEUHON YCTAHOBKH AJs BhIpa-
L{HBAHHs BOAODOC/IEH 3aBHCHT OT MHTEHCHBHOCTH M CIEKT-
paJbHOTO CcOCTaBa CBeTa, TEHJOBBIX U THAPOAMHAMHYECKHX
napaMerpoB Hpouecca, KOHCTPYKIHH (OTOCHHTE3HPYIOLLero
anmapara, KOHUEHTPAaUHHU YIJEKHCJIOTH, KOJIHYECTBA . H CO-
craBa NHTaTeNbHOH cpejH!, BHAa BopopocJtelf U 1. n. Bax-
HbIM HCTOYHHKOM OGHOMAaCCH SBAAIOTCA OTXOABI CEJBLCKOrO
xo3fficTBa, nepepaboTKH fApeBeCcHHLI, TOPOACKHe MHIUEBbIE
OTXOJHI.

Ilpeo6pasoBanne GHoMaccsl B TOMJHBO BKJIOuaer GHO-
JIOTHUECKHe MeTOJbl — a3p0o6Hoe Opoxkenue, aHaspobHYIO
(epMEHTAIHIO, THAPOJIH3 C NMOMOIILK) KHCJAOT H 3H3HUMOB,
MHKpoOHOJIOrHYeCKHe H OGHOGH3MUeCKHe INPOLECCH, TepMOo-
XHMHYECKHe MeTOIBI — IHPOJIH3, BOCCTAHOBJICHHE, THIpOra-
SH(HKAUHIO H NIPAMOe CXKHTaHHe.

M3 0oTX010B MOXKHO HPOH3BOAHTHL CHHTETHYECKYIO HedThb
M ras, 6Horas M CHHPTH], KOTOpble 3aMeHAT HedTenpoAyK-
Thl B HPHPOAHBIH ra3, B TOM YHCJie B JABHTaTeNsAX BHYTpPEH-
Hero CropaHus,.

B Bpasuiauy npousBOAAT 3THAOBHIH CIHPT H3 PACTHTEJb-
HOrO CHIPbSl — CAXapPHOr0 TPOCTHHKA H MaHHOKH, MMEIOIIHX

poxaiHOocTh coorBeTcTBeHHO 50—60 u 15—40 T ¢ 1 ra.
bIXOJ 3THJIOBOro cmupTa cocrasiaser 70 a U3 1 T caxaphoro
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tpocTHHKa H 170 1 M3 | T MaHHOKH. DTH/IOBBI CIUPT 3aMe-
HaeT 6eHsun B 50 % aBTOMapKa CTpaHHL.

Bosibiiie mepcrneKTHBLL Y COJHEYHO-BOJOPONHON 3Hepre-
THKH. Bojopox ynoGeH 1Jisi TPAHCNOPTa HEPTHH Ha 60Jib-
iIHe paccTosiHuA no tpybonposogaMm. OH sBJAsETCS BakKHel-
1AM XHMHYeCKHM CHIPbE€M M 3HEPrOHOCHTEJIEM, ero MOXKHO
NPUMEHSTh B KayeCTBE SKOJIOTHYECKH YHCTOrO (IPH €ro CXKH-
ranud o6pasyercs BoJa) TONJHBA AJs ABHraTesell BHYTpeH-
HEro CropaHus H TEXHOJIOTMYeCKHX IIPOLEeCCOB A/ IPOHU3-
BOJCTBA 3JEKTPO3HEPrHH B TOMJIUBHBIX syeMedTax. Bomopoa
MOXKHO aKKyMYJHpPOBATb NOCPEACTBOM IMIPHIOB MeTaJJioB
WJIH B XuJIKoM BHie. [Ipon3BOACTBO BOAOPORA NYTEM 3JieK-
TPOJIH32 BOABI C HCNOJb30BAaHHEM 3JIEKTPO3HEPTHH, MNoJy-
yaemolt Ha CIC, sBasierca BecbMa 3Q¢peKTHBHEIM H CpaB-
HHTEJbHO JlelieBHIM - mpoueccoM. IlepcrmextuBen Meron
HOJyueHHs] BOJAOPOAA nyteM 6GnodOTONH3a BOAH C. HCHOJIb-
30BaHHeM (POTOCHHTe3a 3eJIeHHIX PacTeHHH HJH CHHe-3eJe-
HbIX BojopocJell. Pa3pabaThBalOTCs CHOCOGHl NOJyYeHHSA
BOJOPOAA C HENPSAMBIMH XMMHYECKHMH LHKJIaMH, NPHBOAS-
IIMMH K Pa3JIOXKEeHHIO BOAH H NOJyYeHHIO BOAOPOA NPH He-
BBICOKHX TeMmmneparypax.

Fnasa narasn

PACYET U IPOEKTUPOBAHUE COJIHEYHbBIX
‘ YCTAHOBOK

16, PACMNOQJIAFTAEMOE KOJIMMECTBO GONHEYHOW PHEPIMM
W TENNOBASR HATPY3KA

Pacuer co/lHeyHblx YCTAHOBOK BKJIIOYaeT oOlpejeseHne
pacmojiaraeMoro KOJdYecTBa COJIHEYHOH 3HEPrHH, Temo-
TPOU3BOAUTENBHOCTH COJIHEUHOro KOJUIEKTOP2 H yCTAHOBKH
B LleJIOM, TEMNJIOBO# HArpyskH OTOIIEHHS H TOPsYero BOAO-
CHa0KeHHS, SHepreTHUeCKHX H TeOMeTPHYECKHX Xapakre-
PHCTHK reJIHOCHCTEME!, B TOM YHCJe MJOLLALH NOBEPXHOCTH
KOJlJIeKTOpa, o6beMa akKyMyJAaTopa TelJOTH, FoJ0BOH J0JH
COJIHEUHOH 3HEPTrHH B NOKPLITHH TENJIOBOH HAarpyskH u rojo-
BOH 5KOHOMHUH TOIJIHBA. 4

Onpenenenre pacnoyaraemMoro KoJIH4ECTBA COJHEYHOH
sHeprud. KosauuecTBo cOJHEYHOH 3HEPTHH, NOCTYIAIOIIEH Ha
FOPH30HTAJIbHYI0 NOBEPXHOCTb 3€MJIH, CHJBHO 3aBHCHT OT
WHPOTH MecTHOCTH (cM. pHC. 1 1 1a6a. 1). OTHOWeHH e cpes-
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HeMeCAYHbIX NMPHXOJO0B COJIHEYHOH paJHalHH B HIOHe H fe-
Kabpe c yBeJHuEHHEM WHPOTH BO3PACTaeT, H HAa WIHPOT
50°.c. w. oHo mpuGaH3ATENBHO paBHo 13. Eme B Gosabweit
ME€pEe pas3/iHYaeTcsi IOCTyIMJIEHHE COJHEYHOH SHEPTHH B Ca-
MBI# XOpOIIMi H caMbifi NJIOXOH AHH roAa, NPH 3TOM OTHO-
uieHHe Evaxc B Ewpn MoXer gocturats 50. Otu gaHHbIe CBH-
JeTeJbCTBYIOT 0 GOMbIIIOM H3MEHEHHH B TeYeHHe rofa KOJH-
YeCTBa NOCTYNAIONIeli COMHEUHOR SHEPTHH, a Ce0BATENbHO,
H O N0J06HOM H3MEHEHHH TEeNJONPOH3BOAHTENbHOCTH IeJTHO-
CHCTEMHI,

— —— — ]

~N
2 ?7]—&
e w 1
< i)
%0

Prc. 66. CxeMa kaxymeroca ABH*eHus CoaHua mo HebocBony

Hns pacuera pacnosaraeMoro KOJHYeCTBa COJIHEUHOMN
SHEPTHH, NOCTYNAIOWIEro Ha HAKJIOHHYIO JIy4enorIomalolly o
MOBEPXHOCTb, HEOOXOAMMO 3HATh YIJIb MAaJeHHs] COJNHEUHBIX
Jyye#f Ha HAKJIOHHYI0 H TODH3OHTA/IBHYI0O MOBEPXHOCTH
B JaHHOM Mecre. IlonoxeHHe HekOTOpPO# TOukH A Ha 3eM-
HOH MOBEPXHOCTH OTHOCHTEJbHO COJIHEUHHIX Jyuyeil B JaH-
Hbli MOMEHT BPEMeHH OnpelessieTcs TPeMsi OCHOBHLIMH yr-
JIaMHA — IIHPOTOH MECTONOJIOKEHHS] TOYKH ¢, YaCOBHIM yr-
JoM @ ¥ ckiaonenneM Conuna § (puc. 66). IHupora ¢ — 370
YroJ Mexny JunHeH, CoeiMHsIOWeH TOYKY A ¢ ueHTpoM 3em-
au 0, B ee mpoekuHel#h Ha NJIOCKOCTH 3kBaTtopa. Yacosofi
Yroa o — 3TO yroJj, H3MePeHHH B 3KBAaTOPHAJBHOJ MJIOC-
KOCTH MeX[y npoekuuefi JHHHH 0A W mpoekuHef NHHHH, CO-
-€AMHAOMmel ueHTPpr 3eMud B Coanua. Yron @ =0 B cONHey-

HBlA 1osaenn, a 1 4 cootserctByer 15°, CkaoHeHHe Coun-
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ua 8—9T0 yros MeXAy JHHHEH, COeMMHsIOMeH LeHTPHI
3emiau ¥ ConHua, H ee NpoeKuyell Ha MJIOCKOCTbL IKBATOPA.
CxJionenne CoaHoa 8 B TeyeHHe roja HeNmpepHIBHO H3MeHs-
erca — ot —23°27/ B seHb 3HMHEro COJIHHECTOSAHHA 22 ne-
kabpsi 10 +-23°27’ B jeHb J€THETO CONHUECTOSAHHA 22 HIOHs
W PaBHO HYJ]IO B JHH BECEHHETO H OCEHHEr0 PaBHOJCHCTBHS
(21 mapra u 23 cenrsbps). i ,

Ckaonenne CosnHIA B JaHHBLIA JieHb ONpeaensieTcs IO

dopmyae

_ . 284+ n
8 = 23,45 sin (360 EI )

rje n — NOPALKOBLII HOMED IHA, OTCUHTAHHHIH oT 1 gHBaps.
B xauecTBe n oObIUHO GepeTcss HOMEp cpeJHero pacueTHOro
nua Mecana aas I—XII mecsaues roza.

Hiuxe npHBOAATCS AaHHBIE A/ n U 8 /1 cpefHero AHsA
I—XI1I mecsines:

n..eas 17 47 75 105 135 162 198 228 258 288 318 344
6, rpag. . -20,9 —13 —2,4 9,4 18,8 23,1 21,2 13,5 2,2 —9,6 —18,9 —23

Hapsiny ¢ TpeMst OCHOBHHIMH YIiIaMH ¢, o H & B pacue-
Tax COJHEYHOH pafiMalHH HCHMOJAL3YIOT TaKXKe 3€HHTHHIN

" yroa z, yroa Beicorhl a H asumyt a Coanua (puc. 67).

3enuTHH yroJ CoJHIA 2 — 3TO YrOJI MeXAY COJIHEYHBIM
JYUYOM H HOPMaJbl0 K FOPH3OHTaJbHOH IJIOCKOCTH B TOY-

Tpaexmopus
pC‘onHua

\B
N\
R <R

Vo

lopu3onm

Puc. 67. Vrau, onpefeasiolilie nofoxkeHne Touxn A Ha 3eMHOIT noBepxs
' HOCTH OTHOCHTEJIBHO CONHEUHHIX Jyue
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ke A. ¥ron shicorsl CoMHUA o — 3To yro B BepPTHKAJBHOI
NJIOCKOCTH MeXAY COJHeYHBIM JydyoM H €ro NpOoeKuHed Ha
TOpU30HTANIBHYIO MJOCKOCTh, CyMMa a2 paBHa 90°, Asu-
myr CosHma @ — 3TO yrom B TOPH3OHTANBHOH MJIOCKOCTH
MEXJy NpOeKUHEH COJIHEYHOro Jiyuya M HalpaBjieHHeM Ha
1or. ASHMYT NOBEPXHOCTH Qn H3MEDSIETCH KAk YroJ MeMLy
HOPMaJIblo K TIOBEPXHOCTH M HanpaBJjeHHeM Ha IOr.

CBfi3p MeXAy NOMONHUTENbHEIMH M OCHOBHBIMH yIJIaMH
YCTaHABIHBAETCS CJEYIOIHMH ypaBHEHHAMH:

3EHHTHBIN yroJl €0S2==c0$ ® cOS¢@ cos 8-}sing sin §;

yroa BricoTe Connla ¢ =90—2, nostoMy sin o==cos z;

asumyt CoyiHla sin a==sec o cos § sinw. .

B conneunsiii mosges (0=0) a=0 npu ¢>6 U a=n
npu ¢<8. :

MakcumanbHB yron Beicornl ConHIa HOCTHraeTcs
B COJIHEUHBIH NOJACHb MPH 0=0, T. &. Quaxe==1/2— |p—8b].

Ipn nosb3oBanuH NpHBeAEHHHIMH GOPMYJaMH AJs ce-
BEDHOro NOJyWapHs WIHPOTa @ Gepercs co SHAKOM <—+»,
a JJig I0XKHOTO — CO 3HAKOM «—», CKJoHeHHe CouaHua 6
HMEET 3HaK «-+» AJA JeTa (OT BECeHHEro 10 OCEHHEero pas-
HOJEHCTBHS) M 3HAK «—» B OCTaJbHOE BpeMs rofa. Yroa o
n3MeHsercss or 0 B colHeuyHH A nosgeHs 10 180° B noaHOUD,
npu @<90° on umeer 3HaK «+», a npH ©>90° — 3HAK «—».
Asumyr Contua a uamensercs or 0 xo 180°. -

¥Yros majeHHs CO/HEUHbIX JyueH Ha NPOHIBOJBHO OpPH-
€HTHPOBAHHYIO MOBEPXHOCTB, HMEIOILIYI0 aSHMYT dn H YroJ
HaK/IOHA K TOPH3OHTY P, Onpejessercs no hopmyJe

cos i = sin f [cos § (sin @ cos a, cos ® + sin a sin @) —-
— 8in § cos ¢ cos ag] -} cos f [cos & cos @ cos o -I- sin §sin g,

rae @ — wupora; 8 — ckaoHeHHe <CoJaHUA; © — YaCOBOH
yroa CoJnua. .
¥ron mamenus gydeit Ha rOpH3OHTAaJBHYIO MOBEPXHOCTB

(B=0)
cos i = ¢cos 8 cos @ cos ® 4~ sin sin @.
Yron najenuss ayuefi Ha BEPTHKAJBHYIO NOBEPXHOCTH
(B=90°)
cos { == cos § (sin @ cos a, cos w -
+ sin ay sin @) — sin & cos @ cos a;.
AsuMyT BepTHKaJbHOH MOBEPXHOCTH Gy B TOM CJydae,
€C/IH OHa OpHEHTHPOBaHa Ha ior, paseH 0° Ha 3anazg 90° ua

128

sBocTok —90°, na cesep 180° Iloxcrapnasis 3TH 3sHaYeHHS Aq
B NOCNEAHIOK (OpMyJy, ToJydaeM BHIPAXKEHHs: AJA yraa
najeHusl Jiydeidt Ha BEPTHKAJbHYI0 TOBEPXHOCTb JNaHHOI
OpHEHTALHH.

[ast HaKJIOHHOH TOBEPXHOCTH ¢ IOXKHOH OpHeHTalued
(@n=0°) nmeem

€os { = sin (¢ — P) sin & 4 cos (¢ — P) cos 8 cos w.

Hasa obecrieueHusi y/aBJHBAHHA MaKCHMaJbHOIO KOJH-
vectBa (3a pacCueTHbIHf IEPHOJ) COJIHEUHOH SHEPTHH KOJI-
JIeKTOp OOBIYHO YCTAHABJHMBAIOT B HAKJOHHOM MOJOXKEHHYU
C ONTHMAJIBHBIM YI'JIOM HaKJOHA K FOPH30HTY.

CpenHeMecsiyHOe [IHEBHOE CyMMapHO€ KOJIHYECTBO COJI-
HeYHO!! SHepruu, NoCTynamwmel Ha HAKJOHHYIO MOBEPXHOCTb
COJIHEYHOTO KOJIIEKTOPa, olipeaesiercs no gpopmyJe

Eu = RE,

rie £ — cpesHeMecsiuHOe RHEBHOE CyMMapHOE KOJHYECTBO
COTHEYHOH 3HEPTuH, MOCTYNalomed Ha rOPH3OHTAJBHYIO 10-
BepxHocTh, MJIk/(M2- aH); R — oTHOmfeHHEe cpeAHeMecsHH-
HbIX AHEBHBIX KOJHYECTB COJIHEUHOH pajHaliuH, NMOCTyNal-
el Ha HaKJAOHHYIO H TOPH3OHTANbHYIO NOBEPXHOCTH.

Tabaun a: 5. Cpeauemecsunnit kospduunent AepecueTa CyMMapHore
NOTOKA COVIHEYHOH SHEPTHH C FOPH3OHTAMBHON NAOCKOCTH HA NOBEPXHOCTS
Koanekropa. linpora 50° c. m.

o Yron naknona KC3 k ropusoury B, rpag
Mecsi :
30 45 | 60 |
I 1,3 1,37 1,37 1,18
1 1,35 1,43 1,44 1,23
11 1,24 1,27 1,23 0,98
134 1,1 1,07 0,99 0,69
v 1,02 0,9 0,84 0,53
VI 0,98 0,9 0,78 0,47
Vil 0,99 0,92 0,81 0,49
Vil 1,07 1,02 0,93 0,62
X 1,2 [,21 1,15 0,88
X 1,34 1,41 1,4 1,18
XI 1,32 1,4 1,4 1,21
X1 1,41 1,52 1,56 1,39
CpezauHerogosoe 1,11 1,09 1,01 0,72
3HayeHve
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B t1abn. 5 paum snauenus ornowenus R cpenHeMecsiy-
HbIX NOTOKOB CYMMapHO# COJIHewHOH pajHalHH, NOCTynao-
ed HAa HaKJOHHYIO H OPH3OHTAJIbHYIO NTOBEPXHOCTH Ha 04
Hoit wiupore (50° c. ). D10 OTHOWEHHE IpejicTaBysier Co-
6ot K03(pdHIHENT EPecueTa KONHUECTBA CONHEUHOI 3HEprumn
C rOPH30HTAJLHOH MJIOCKOCTH Ha NMOBEPXHOCTb COJIHEUHOTO
KOJIEKTOpa ¢ yrJIOM HakJoHa K FOpH3oHTY ot 30 no 90°
(BEPTHKA/IBHOE TONOXKEHHE).

Ha xosmuectso conmmeunoit smeprum, mocrynawomel Ha
HaKJIOHHYIO NOBEPXHOCTb KOJJIEKTOPA, OKA3bIBAET BJHSHHE
OpHEHTaLMsl KOJJIEKTOPA OTHOCHTEJbHO [OXKHOTO Hanpab-
JIEHHS, XapaKTepusyeMmasi yrJoM MexXAy HOPMaJblo K IJI0C-
xoctH KCI u 10XHBIM Hanpapienuem — a3HMYTOM KOJLJIEK-
10pa ax. Ilpn ax==15° cpeaneronosoii npuxon conHeunoil
SHEPrHH Ha NOBEPXHOCTb COJIHEYHOrO KOJJIEKTOpa N0 CpaB-
HEHHIO C I0XXKHO ODHEHTHPOBAHHHIM KOJIJIEKTOPOM yMeHbILa-
erca Bcero Ha 2 %, a npu ax=+40° — Ha 13 %, NpH 3TOM
HauGosbliee oTkIoHeHHe (25 %) HMeeT MecTo B silHBape —
Aexabpe u HanMenbliee (5 %) — B uioHe — HIOJIE.

Kosdunnent nepecuera xonmuecrsa conmeunoi 3Hep-
THA C TOPH3OHTAJILHOH TOBEPXHOCTH HA HAKJIOHHYIO MOBEpX-
HOCTb COJTHEYHOTO KOJIEKTOPA C I0XKHOM OpHEeHTauHell paBeH
CYMME TpeX COCTaBJAIONIHX, COOTBETCTBYIOUIHX NPIMOMY.
PaccesiHHOMY M OTPaXK€HHOMY COJTHEYHOMY H3JYYEeHHIO:

—(1— Ep Ep 14cosB 1—cosB.

rae E, — cpepsemecsiunoe HHEBHOE KOJHUECTBO PacCesHHO-
TO COJIHEYHOro H3JIY4eHHsi, NOCTYNAIOIEro Ha TOPH3OHTAlb-
Hylo noBepxHocts, MJIxk/(m2-1Hu); E/E — cpeanemecsu-
Hasi IHEBHAs NOJsI PACCESAHHOTO COJIHEYHOI'O H3JIyYeHHS;
R.: — cpennemecsiunbifi k03 UUHEHT NepecyeTa [pPAMOro
COTHEYHOTO H3JYYEHHsS C FOPH3OHTAJIBHON Ha HAKJOHHYIO
NOBEPXHOCTD; ﬁ ~— YroJ HakKJaOHa IIOBEPXHBOCTH COJIHEYHOI'O
KOJIIEKTOpA K FOPH30HTY; p — KOI(D(HIHEHT OTpaxeHus
(anb6es10) NOBEPXHOCTH 3€MJH U OKDYKAIOLIMX T€J, 00BI-
HO npuHuMaeMuit paBuuM 0,7 15 sumbl u 0,2 nas saera.

B rta6a. Tl npubenenn xaHHBle MO MOCTYMJIECHHIO CyM-
MapHOro M paccesiHHOrO COJIHEYHOTO H3JyYeHHs Ha ropH-
SOHTAJIbHYIO NOBEPXHOCTb AJA OCHOBHHX roponos CCCP, a
Gonee nonpoGHbIE NaHHBIE COAEPIKATCH B «CnpaBouHHKe 1o
kaumary CCCPs,

Cpennemecsiunnti xoabdpuuuent nepecyera IpaAMOro coi-
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HEYHOro M3JIydeHUs AJISI NOBEPXHOCTH HAKJIOHHOrQ KOJIJIEK-
TOpa C I0XKHOI opHeHTalMel HMeeT BUL

cos (@ — P) cos § sin wa.4 + T80 ©g.5 8in (@ — P) sin §

o ’
cos @ cos 6 sin w; - _1;;3 0z sin g sin
rie ¢ —— WMHPOTa MECTHOCTH, rpal; f§ — Yroa HaxkJIOHA KOJ-
JieKTopa K FOpH30HTY, rpapa; 6 — ckionenue CosHpa B
cpeaHH# IeHb Mecsua, rpap. :
Yacoso#t yros saxona (socxopa) CoJHIa pJst TOPU3OH-
TaJbHOH NOBEPXHOCTH .

®, = arccos (— tg ¢ tg §).

B kauecrtBe yacoBoro yraa zaxona CoJHIA A5 HAKJOH-
HOHl TIOBEPXHOCTH C I0XKHOH OpHEHTalHel NPHHHMAIOT MEHb-
IIyI0 H3 ABYX BEJNHUHH: ®3; HJIH BEJIUYHHY ®sm, PACCUHTAH-
HY10 no ¢opmyne A

@y = arccos [— tg (¢ — P) tg 8l.

Yron ckaonenust CosHua 6 1/ cCpeHEro JAHsA Mecsua
PaCCYHTHIBAETCH MO NPUBEACHHOM Bhillle GopMyse:

Pacxon TénJjoTel Ha oTonJeHHe H ropiiuee popocHalbike-
nue. TensoByio Harpysky oromienus (k) A8 Kaxaoro
MeCsiila MOXKHO OIIpe/leIuThb o GopMyie

Qo = szi Fi Aty - med’ - QB.T,

rae K; — pacuersblfi K03dOHIHEHT TeN/JIONOTepb AJd AaH-
HOr'O 3/1IEMEHTAa OrpaKAaloHuX KOHCTPYKIUHA (CTeH, OKOH, I0-
TOJIKA, noJa), Br/(M2-°C); F; — njomans noBepXHOCTH 3J1e-
MeHTa Orpa)KAamMHX KOHCTPYKUMH, M2, Af — pacyerHas
pasHocts Temnepatyp, °C; T — NpPOJO/IKHTENLHOCTH pac-
YETHOrO NEePHOAA, ¢; Quup — TEINIONOTEPH, OOYCJOBJEHHbIe
HHpuIbTpaune# xonoaHoro Bo3ayxa, [IX; Qp.r — BHyTpeH-
Hee TemJIOBbIACJEHHE OT JI0feH, 060Py10BAHHS, OCBETHTE/Ib-
HBIX npuGopos, LK. :

Il MHOTOCTIORHEIX CTEH M JPYTHX SJIEMEHTOB OrpaxKje-
HAS KO3(Q(UUHEHT TENJIONOTEPb PaBeH

K= )

e ap H oty — KO3(DPHIHEHTH TeNJOOTAAYH RJA BHYTpeH-
Hefi m HapyXHOH moBepxHocTe# creHbl, Bt/(Mm2.°C); §,
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H xi—-TooJmmﬁa (M) # KO3(pdHUHEHT TENIONPOBOAHOCTH
[Br/(M-°C)] cnos crenm.

Cpeanuit pacxoa remaore (k) Ha ropsyee BogocHa6-
XeHHe 3]laHUA 32 pacueTHbIH NepUoL,

QI“B = l,2acpp(tr.n'—f x.n)Nn:

raie N — uucio xutesef; @ — HOpMa pacxofa BOAL Ha ro-
psiuee BOJOCHAGXKeHHe XKHJbBIX 31anHi Ha 1 yenoBeka B cyT-
KH, J1/CYT; txn— TeMIeparypa XOJOLHOH (BomonpoBonHOI)
BoaH, °C; Cp-— ynenbHast u306apHas TEMJIOEMKOCTh BOJH,
pasuaa 4190 Ilxk/ (kr-°C); p — IIOTHOCTb BOABI, paBHas

Nuen, 2 .
n =40 60 80 . 100 __120./+en § geHd

bp
5_
4
2+
o 1. 210 310 49
Vi jrec
0,{:’3? & * 2 lao 7~3|0.0; 4{000 V[gg’: 3/"0,1
x| ‘ A v ,03,4_”‘ Uﬁ%‘q
7 T & oy g W
2 , | fec1-20r0n
. g
il il
- N 50
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5 o L 50
ﬁi 50 0 L
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Puc. 68. HomorpamMa #7s onpesieneHHs pacxXOR0B TENJOTH H BOXL Ha
ropsizee BoAOCHaOXeHHe
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1 xr/a;, trs — TeMneparypa ropsivei Boaml, °C; n — uucjio
jHell B pacueTHOM nepuoje.

TensoByio HArpy3Ky OTOMJIEHHS! H TOPAYEro BOAOCHAGKe-
HHS 34 MeCsil, MOJKHO 3alHCaTh KakK :

Q:{‘ = Qo + Qr.B'

Togosast TemjoBas Harpy3ka CKJaAbiBaeTcd H3 MECAYHLIX
BeJIHUHUH:

12
=34
1

Ha puc. 68 npuBejeHa HOMOTpaMMa JJisi ONpeje/ieHHs
pacxonop ropsiyeii-BOAH Vrs (M?) u Tennornt Qrs (I1X)
32 Mecsll HJH IOJ B 3aBUCHMOCTH OT 4HcJa XHTeneit N, cy-
TOYHOH HOpMBI pAaCX0Aa BOALL @ (1/AHH) Ha ] yesoBeka, pas-
nocru temneparyp AT ropsiuedt u xosofHoH Boabl, °C.

I[lpuseneM npuMep noJib30BaHHs HoMorpammoi. Ilpu cy-
TOUHOH HOpPMe pacxofa Boju 80 J/uesn B AeHb M PA3HOCTH
temnepaTyp Boasl AT==30°C romoBo#i pacyeTHbl pacxoj,
tenaorhl QYA aas N=4 ues. paBeH 15 'Ix/ron, a anasa

40 ven. 150 I'lx/rox, a pacxox Bogsl 1350 M3/rox.
17. PACUYET MACCMBHBIX FENIMOCUCTEM OTOTJIEHMS

IMpu pazpaGoTKe TEXHHUECKOTO 3aJaHHS H SCKH3HOM MpO-
€KTHPOBaHHH [ACCHBHOf IeJJMOCHCTEMbl OTON/IEHHS YYHTHIBA-
I0TCSi caMble oGuUiHe OTPAHHYEHHS, HajaraeMble Ha CHCTeMY
TaKHMH (QaKTOpPaMH, Kak reorpaduyeckoe MecTONOJIOXeHHe
3faHH# H ero HasHaueHHe, pa3Mepnl 3MaHHS, JONMYCTHMAs
CTOHMOCTb, pacnoJiaraeMeie HJH Heo6XOAHMble MaTepHaJbl
u T. n. Kak npaBujo, Belercs 3CKH3Hasg npopaGoTka He-
CKOJIbKHX BapHaHTOB I'eJJHOCHCTEMEI, KOTOpas 3aKaH4YHBaeT-
ca BebopoM npeanoyTHTEIbHOrO BapuanTa. Ilocae atoro se-
aetcst pa3paboTKa JeTaJbHOrO MPOEKTAa H NPHHHMAIOTCH
pellieHHst OTHOCHTEJIBHO PAcCIOJIOXKEHHS, Pa3sMepOB KOMHAT,
OpDHEHTAllHH 3MaHHfA, BLIOOpA MaTepHaJjOB H YTOUHEHHS BCeX
pasMepoB. B pesy/ibraTe BHIIOJIHEHHSI 3TOH BTOPOH CTAjHH
IIPOEKTHPOBAHHSA [0y4aeTCs BIOJHE KOHKPETHAsS] KOHCTPYK-
THBHAs pa3paborka 3nanud. MHorja Ha STOH CTajHH pas-
pa6GaTbiBaIOTCS KOHKYPHPYIOLIHE BAPHAHTHI, HANPHMED OTJIH-
yaouigecss pasJHYHBIMH ApXHTEKTYPHO-NAAHHDOBOUYHBIMH
PelLICHHAMH HJH MCIOJb3YyeMbBIMH CTPOUTE/NbHBIMU MaTepua-
JaMH, C Y4eTOM SKOHOMHYECKHX H TeNJOTeXHHUECKHUX Qak-
TOpoB. DTO Ta.CTajHd NPOEKTHPOBAHHS, HA KOTOPOH npH-
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HUMAIOTCA BCe OCHOBHbIE ADPXMTEKTYDHbIE M HHXeHepHEIe
pemenns. [Tocne storo BemoaHsoTCH paGoune uepTeXH €O
BCEMH HEOOXOAMMbIMH J€Ta/ISIMH — C yKa3aHHEM PasMepos,
MartepuaJjos, T. €. CO BCeM, uTo TpebyeTcss AJisl OCyILeCTBJie-
HHSl CTPOHTEJILCTBA 3JaHHS C NACCHBHOH T'eJHOCHCTEMOR.

OrtHoCHTebHAS NJIOIaAb COMHIEY1aBIUBAIOMIHX OBEPX-
HOCTeH B pas/IMYHLIX KJIHMAaTHYECKHX 30HAX MOXeT COCTAB-
aa1e 10—100 % naomanu oransupaembix nomewenni. [Ipu
5TOM 32 CHET HCHOJIb30BaHHs COJIHEYHOH 9HEpruM obecneyu-
Baercsa onpejesieHnas goas f (or 10 xo 80 %) Temsosoil na-
TPY3KH OTOIUIEHHS H COOTBETCTBEHHO YMEHBIIAETCH PacXof
TENJIOTH OT TONJIMBHOTO MCTOYHHKA. B cayuae ke ucnosmp-
30BAaHHA TNOJBHIKHOH TENJIOBOM H30JALHH, 3aKphiBalomei
B HOYHOE BPEMS JIy4eNnpo3pauHble NOBEPXHOCTH, TENJIONOTEPH
3AaHHA 3HAYHTENBHO CHHXKAIOTCA U 3((HEKTHBHOCTL TeJHO-
cucteMbl Bospacraer B 1,5—2,5 pasa. Ilpu pacuere nacens-
HBIX TeJIHOCHCTEM HeOOXOINHMO ONpeNeNHTh MJIOLALL CBETO-
Npo3payHblX NMOBEPXHOCTEH HAPYXKHEIX OTpaXKAeHHH 371aHud,
HCMOJIb3YeMBIX JJISl YJIaBIHBAHHS COJIHEUHOH SHEPTHH, H Mac-
Cy TEIVIOAKKYMYJIMDYIOIIHX 3JI€MEHTOB II0JIa, CTEH, MOTOJKA.
Kax mpasuio, aTH 3/ieMeHTH BHIOJHSAIOTCA H3 GETOHa, HO
AJIs aKKYMyJHDOBAaHHUS TEIJIOTH MOTYT TaK¥Xe HCHOJAb3O-
BaTbCsl €MKOCTH, 3anoJHennnie Bonod. IIpu stom ynenbHbie
Macca H 00beM TEeNJOaKKYMYJHpPYIOUHX 3JE€MEHTOB, OTHe-
CeHHble K 1 M? NJIOWaZN OCTEKJICHHBIX I0BEPXHOCTEN, OpHeH-
THUPOBAHHBIX Ha IOT, ONPEJENSIOTCSI B 3aBHCHMOCTH OT AOJIH
[ (%) conneuno# sHepruH B NOKPHTHH TEHJOBON HarpyskH
- OTONAeHHs KaK Max=Cf; vax==Cosf. 3Hauenus Ko3¢ppuuy-

€HTOB ONDE/CAAIOTCH BHAOM TENJOAKKYMYJNHPYIOUIErO 3/€-
meHTa. Tax, 115t eMKOCTH ¢ Bono#t C=3 kr/ (% ‘M2) g4 Cop=
=0,003 M3/ (% -M2), a1l GETOHHOH MM KAMEHHOH CTeHh
(monra) — coorsercrenno 15 1 0,0075.

Caezyer OTMETHTD, 4TO BeJHUHHA [ IPAKTHUECKH COOTBET-
CTBYET NPOUEHTHOMY CHHXKEHHIO PacX0Aa TEMJOTH OT OGhiy-
HOTO TOIJINBHOTO HCTOYHHKA. Tak, Hanpumep, ecau Tpebyer-
€51 CHU3HTH TenJonorpebaenHe noma na 40 %, uto cooTger-
CTBYeT 3Hayenuwo f=40 %, HeOGXOIHMEE yienbHHE Macca
1 06beM BOASHOTO aKKyMyJATOPa TENJNOTH COCTABAT COOT-
BercTBeHHO 120 kr/M? u 0,12 M3/m?, a Geronno# crenn (1o-
aa) 600 xkr/m? u 0,3 M3/m2. Tlpu f=10--80 % yAeJbHbIH]
06beM vax, OTHECEHHbIH K 1 M2 muomany COJIHLIEY 1aBJHBAO-
LWINX NOBEPXHOCTEH 10XKHOro hacana, papen AJA eMKocrell
¢ Bono# 0,03—0,24 u aaa GeronHoii crenn (noaa) 0,08—
0,6 M3/m2, oo
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PaccMOTPHM NpHMep OLEHKH MAacChi TEMJIOAKKYMYJIHPYIO-
IMUX 3JE€MEHTOB A0Ma XKuJjof niouwanswo 120 M2 npu ycno-
BHH, YTO TpeGyeTcs CHU3HTb TEIIONOTpebeHne 3a cuer CoJi-
HeqHo# sHeprun Ha 60 % H 4TO MJOWLAAb CBETONPO3PAUHBIX
TIOBEPXHOCTEH, yJIaBJNBAIOIIHX COJHEUHYIO SHEPrHIO, PaBHA
40 M2, AKKyMyJHpOBaHHE TEIJIOTH OCYLIECTBJSETCs B GETOH-
HOM 10Jly. B COOTBETCTBHH C NPHBEACHHbIMH Bbillle NaHHBIMH
Heo6xopuMBblfi yAedbHbifi 00beM Tennoaxxymynupyxomerc; 69{
TOHHOTO MOJia COCTABHT Uax=Cosf=0,0075-60=0,45 m3/m?,
a Bcero Tpebyercst Vax=40-0,45=18 m? 6etona. dro o3Ha-
yaeT, YTO ITOJI AOJKEH HMeTh ToMUHHY 0,45 M. Heoﬁxo,rmeuil
ycaoBueM 35(dekTHBHOrO (YHKUHOHHPOBaHMs IMAaCCHBHOW
CHCTEMBI OTOIIEHHSI SIBJIAETCS pallOHaJbHOE Das3MelleHHe
TENJI0aKKYMY/IHPYIOUIEro 3JeMeHta, obecmeudBaioulee ero
o6anyuene CosHIEM B TeyeHHe Kak MHHMMyM 44 B JeHb.
Jng storo OH A0JXKeH OHTb pa3MelleH HEeNoCpeiCTBEHHO
BOJIH3H OCTEKJIEHHUS. : ) :

Kak [0JIXHO OHTb OPHEHTHPOBAHO 3JaHHE C HACCHBHHIM
HCIOJIb30BaHHEM COJIHEYHOIO H3JydYeHHs JJA OTOIJIeHHA?
Haunyyuiasi opHeHTanus 31aHHs — [0XKHasA, OAHAKO JOMyc-
KaeTcsl OTKJMOHeHHe ¢dacasa 3nanus 10 30° K BOCTOKY HJIH
samany. . .

- CHCTeMBl - NPAMOro yJaBJAMBAHUS COJNHEYHOH IHEPIHM.
B naccHBHBIX reJHOCHCTEMax 3TOro THna (CM. pHuc. 32, a)
YJaBIHBAGTCH COJIHEUHOE U3JyYEHHe, MOCTyNalouiee BHYTPb
3MaHHs Yepe3 OCTEKJEHHbIE NOBEDXHOCTH OKOH B I0XHOI CTe-
He. Jns HaWAydYlIero HCIOJIb30BAHHS COJIHEYHOHR SHEpPTHH
OKHA [OXHOH OPHEHTAUHH [OJKHH MMETh OIpeie/eHHYIO
‘naomanb. OnTuMaibHas BeJIHYHHA YAeJbHOH NJOLaAH BCEX
IOXHBIX OKOH ok, OTHECeHHAs K | M2 :XUJIOH nJowagu agoMa,
3aBHCHT OT CpeJHell TeMmepaTypbnl HapyXHOTO BO3JAyXa
B 3HMHH# mepuox (TouHee, B NeKaGpe u sAHBape) I H OT
CTEMEeHH TEN/IOH30JHPOBAHHACTH A0MaA:

Temneparypa Ha-
WKHOroO BO3LY- i
I))(Z sumoft T, °C —10 -7 e S | 2 5 7
Yaeabnas nJaouanb
I0XKHBIX OKOH
Qox, M?/M2:
;Hc;:;;nap;g;ng 0,44 0,4 0,3 0,3 0,26 0,2 0,17
B JomMe ¢ yayd-

wonmuueh . 0,32 0,28 0,25 0,2 0,16 0,14 0,12 -
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B HEKOTOpLIX 31 aHHSX iPe/lyCMOTPEHO OCTEK/NeHHE YacTH |

KPBLIIA HJIH I0XKHOH CTeHbl Yeplaka, coobiapueiics ¢ oran-
JIHBAEMBIMU NOMEIIEHHAMH.

Ilpumep 1. PaccuwTats na0WaZb OCTEKJEHHON NOBEPXHOCTH
I0HOro thacala noMa miomlaisio 100 M2, HEOGXOAHMYIO s obGecnege-
Hua 50 % TennoBofi Harpysku orondeHund. J[OM oCHALleH IACCHBHOR CH-
CTeMOIl NPAMOrO yJIaBJAHBAHHS COJHEYHO! SHEPTHH, HAXOLHTCH B Kpuwmy,
W ero I0XKHBIA dacan we 3atensercs. A AaHHOTO MECTONOJNOKEHHS 10~
Ma [PH OTHOCHTEJIBHON NMOWAAK OCTEKJEHHS, NpHXOAMIesics Ha 1 M?
HHNOH IIOMann AoMa, paBHo# 0,18 mM3/M?, obecnmeuHBaeTcs CHUKEHHE
Temonorpebaenns wHa 18 % (Ge3 npuMeHeHus TEMIOMIOJAUHH OKOH
B HOYHOe Bpems) B Ha 44 % (c npuMeHeHHeM TemaoBOI H30JALHH),
2 IpH @ox=0,36 M?*/M> — cooTBeTcTBeHHO Ha 24 u 68 %. Iloctponn rpa-
UK BHHEAHOH 33aBHCHMOCTH MeXNY (ox H CHHIKEHHEM TenIonoTpeb/eHns
(%), MOXHO HaliTH Takoe 3HaueHNe dox, KOTOPOE COOTBETCTBYeT 3ajaH-
HoMy 3HaveHnio (50 %) cHikenms TensonorpeGienns. Honyzaem aox=

=0,225 M%/M? B cayyae HCHOJL3OBAHMA TENJIOBOA H3OAALWH B HOYHOE

bpems. TpebyeMas nuomagb ocreKaenns paBHa Aok = GoxApos =
=0,225-100=22,5 m2. '

Koannyectso conHeuHolt sHepruy, nmponyineHnod yepes OKHO BHYTPb
DIOMEIUeH s 3a ONpefe/eHHbH NPOMEXYTOK BpeMeHy (4ac, ReHb), onpe-
HeadeTca KOIHUECTBOM COJIHEYHON OSHEPrHH, MNOCTYNAIOWeli HAa BepTH-
KaJbHyIO NOBEPXHOCTb B [AHHOH MECTHOCTH ¢ YYeTOM OpHEHTallRH
¥ BO3MOXKHOTO 3aTEHEHAs OKHA, a TaKXKe ero NPOMycKaTeJbHOH CrHoco6-
HocThio, B 1a6a. I12 npuBefeHn 3HaweHHA CYTOUHHX KOJIMYECTB COJHEd-
Holi sueprun E, pocrynaiomeR Ha rODH3OHTAJBHYIO NOBEPXHOCIb, A Egyp,
IpPONYIIeHHOA Yepe3 OKHO B BEPTHKAIbHOR CTEHe pasaHuHON OPHEHTALUH
B ACHHHA AeHb AAs 21 wmcaa KaXA0ro Mecaua ma wHpore 40—56° c. .
Ilpn sTom Bennunna Enp 0THeceHa K 1 M? momIajy OKHa,

C yuetom Tensonepenaun uepes OKHO OGINEE KONHIECTBO COAHEUHON
sHepran (MJIx/1n), nponylleHHOA uepe3 OAHO 3a JeHb, Onpeesifercs
no gopmyJe

Qocr = [Eup Kaar £ K (t5 — ty)] Aox, .

rie Enp — KOnuuecTBO mponymeHHod  comHewHoli  suepruu, MIIk/M?
B Zelb; Kzar — K03 DHUHEHT 3aTeHeHHA OKOH (Taba. 6); K~ kospdn-

Ta6auua 6. Koapduunent 3ateHenus npn Toawmhe cTekaa 3 Mm

™ Hpy mannysn
8
Bup ocrekserus Sa CBETJbIX TeMHBIX
& g Kamo3n wrop wTop
OunuHapHoe OCTeKJeHHe 1 0,55 0,55 6,7
JBofinoe ocrekaenne ¢ sospyw- | 0,87 0,5 0,47 0,57
HHIM 3a230poM 8 MM

LHEHT Tennonepenain vepes oxna, B1/(M2.K); /5 u ¢y -— Temneparypu

BHYTPCHHEIO H HAPYXHOTO BO3AYXa, °C; Aok — MIOMAAL COMRUEYNABAN-

BAIOIIETO OCTEKJIEHHS IOXKHON CTEHLI, M2,
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Pacuer KojuuecTBa COJIHEYHO 3SHEPrHH, NPOXOARIIEH uepe3 OKHa,
3a cpeIHuil 0GauHEL A€Hb BRIIOMHAETCH MO dopMyne

o6a __ SICH ___
Qoxu = &oxn = 22

npon Kaa-r Aom
rie &— Ko3hQuIMEHT, yInTHBalOWHA ocaaljeHHe MJAOTHOCTH HOTQKa
OCTYNAIOMell COAHeUHOH SHEPTHA B OOJAUHBH JeHb MO CPABHEHUIO C sC-

HpiM AHeM (A48 sicHoro AHs e=1). i
Mpumep 2. Paccunrats KOAUYECTBO COMNHEYHOR 3HEPTHH, mOCTY-

¥ 2
nawieli uepe3 J0KHOE OKHO ¢ ABOHHEIM OCTEKJeHHeM IJIOWazbi 8 M
B cpefHuil o6naunnil jeHp 21 AHBapsA B AOME, PACHONOKEHHOM Ha HIHPO-

Te 48° ¢. WL . i
Uepes ofHHAapHOe OCTeKJeHHe Ha IOMHOA CTOpPOHe J0Ma 3a ACH

? 1591 MIIx/M? B J€enb.
Aenb 21 gupapa Ha wmpore 48° c. w. npoxoaut 15, ]
Kosdduuuent satenends Gepem H3 Tabi. 6, Ana ABOAHOrO QCTEKJEHHA
6e3 wrop Kaar=0,87. Ilna cpepnero o6JavHOro AHs NpPHHHMAacM &=0,6.
KonHgecTBO CONHEUHOH 3HePTUH, NPONYILEHHOH oxggltl)m C ABOHHEIM OCTEK-
fenmeM 3a CpeAHHNl o6JauHbl AeHb, paBHO Qg.,=0,6-1591.0,87 8=

=66,44 MJIx.

Pacuer nJiouany Tenjoakkymyanpyoueii crens Tpom6a
H NPUMBIKAIOWIEH K 312HHIO FeTHOTENINIbL. ’[peﬁyemaﬂ o-
majib NOBEPXHOCTH (M2?) OCTEKJECHHOH I0XKHOH TeNJIOaKKyMy-
-pyromel crens Tpom6a onpeneasiercs no gopmyie Aer=
=0¢rAnox. AHajorpuHas ¢opMmyJsia HCHONb3yeTCA AJA ON-
pejieieRHs MJOLIajH OCTEKJEHHOH NMOBEPXHOCTH NMPHUCTPOEH-
HOM K I0MKHOMY dacajy 34aHUs PeJHOTEMJHIH (OpaHnxkepen,
3UMHero c¢aja): Aren=0arenAnoxn. ,
3HaueHus yAeJbHON NaomaAy creH Tpom6a acr u npu-
CTPOEHHOM K I0XKHOH CTeHe A0MA reJHOTEMJIHUB Gren, OTHE-
cennHle K 1 M2 l1I0laAH OTAIJIHBAEMbIX IOMEILEHHH, 3aBHCAT
OT cpejHeli Aad 3HMHEro nepuoja (TouHee, AJsi jAekalps
U SIHBapsi) TEMOEpPaTypbl HaPYXHOTO BO3/yXa B MECTHOCTH,
rlle pacmo/IoKeH IOM, H MaTepHaja, B KOTOPOM HPOHCXOJHT
' aKKyMyJMpOBaHWe Tem1oTH. B ofeux paccMaTpHBaeMbiX
NacCHBHBIX TIeJHOCHCTEMax OTOIVIEHHS aKKyMy/aHpOBaHHe
TEIJIOTH MOKeT MPOHCXOJUTb B- OETOHHOHW H/IH KaMeHHOH
CTeHe, pacroJIoKeHHON Ha HeGOIBIIOM PACCTOSIHHH OT OCTEK-
JeHusi (creHa Tpom6a) uau oTAeqsiolled TENJHLY OT AOMa,
HJM B €MKOCTHX C BOJIOH, OCTABJEHHbIX APYr Ha JApyra Ta-
KHM 06pasoM, uTo oxH 06pasyioT CIIOILHYI0 cTeHy. B Tabu. 7
NpHBEEHB 3HAYEHHs! yAJbHOH NUIOLLaJH NOBEPXHOCTH OC-
TekaeHns crenbt TpoMda d¢r M IPHMBIKAIOUIEH K I0JKHOH CTe-
He J0Ma TreJHOTENHIEl (OpaHXKepeH, 3HMHEro caja) B 3aBH-
CHMOCTH OT TeMMnepaTyphl HapyXHOTO BO3AyXa 3HMOH Ty
u cnocoba akKyMyJHpOBaHHs TensoThl. TosuuHa Tenyoak-
KyMyJHpylomefi CTeHbl 3aBHCHT OT BHJA CTPOUTEJIbHOTO Ma-
Tepuana, 3 KOTOPOTO OHA cjhesaHa. Tak, KaMeHHas crena
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Tab6nuua 7. Yaeabnas niowanp ocTeKACHHS CTEHB Tpomé6a a..
H FeJHOTEIVIHUM Qren, OTHECEHHAA K | M2 MJOHIAAH OTANJMBACMBIX
nomeuennit goma (m?/m?)

T
R e
—10 0,72—1 1,05—1,7
—~ 4 0,5—0,93 0,78—1.3
2 0,35—0,6 0,53—0.9
7 ‘ 0,22—0,35 0,33—0,53

JOJKHA UMeTb ToJuuny or 200 mo 300 mwm, KUPHOHYHAH —
ot 250 o 350 MM, a Gerounas — ot 300 mo 450 M. Crena,
COCTaBJ/IEHHAs H3 €MKOCTeH ¢ BOJOH, 10/KHA HMETb TONLUHY
He menee 150 Mm. CyTounble kosieGanus TEeMIepaTyphl BO3-
AyXa BHYTDH IIOMELUEHHI C YBeJHUEHHEM TOJIIHHLl CTeHb
yMeHpwaloTcsA. Tak, HpH HCNOJBb30BAHMH GETOHHOH CTEHH
TeéMreparypa BO3fyXa xoneGiercs B mpefenax =7 °C mpw
To/IUKHe cTeHn 200 MM, +4°C npu Toamune 300 MM
22,5 °C npn tommune 500 MM u =1 °C npr Tommune 600 My
CKOpOCTh paCIpOCTpaHEHHs TENIOTH B CTeHe onpeneJsiercs
OTHOILIEHHEM KO3((HUHEHTA TEeNJIONPOBOAHOCTH MarepHaJsa
K ero 00beMHOH TEeNJIOEMKOCTH: OHa TeM Bbille, YeM GoJbiie

3TO0 oTHOWeHHe. IIpn 3tom crema Moxer umeTs 60J1b1LIY 10
TOJIUIHHY.

Mipumep 3. Onpeennts maoWAannL cTenn Tpom6a, Heo6xozumy0
ANA DOKPBITHA 3a CYeT Cco/MHEeuHo#d 3Hepruy 50 % TemnoBoi Harpysku
OTOIIEHHSi TOMEWEHHs muomajsio 40 M? npu cpeaHelt TeMOepaType Ha-
PYXKHOTO BO3AlyXa B 3HMHUe Mecsusl 0—2 °C.

OI'Io Taba. 7 HaxoouMm cpennee sHadeHHe Qor=0,475 M2/M2 mpy T,=
=2°C. Jins NOKPEITHS Bceli TEmIOBOR HAaTPY3KH TpebyeTcss GeToHHas
crena Tpom6a nitomansio Aer=0acrAuona=0,475-40=19 M2. Il1z oGecme-
yerun 50 % TemsIOBOM HATPY3KH OTONJIEHHS HEOGXOLHMO HMETE 6eToRHYIO
credy miomaneio 9,5 M2, Ilpn 3T0oM TeMmepaTypa BosiyXa B moMemeHisx
6yser moniepXKuBAaThCH Ha ypoBee 18°C NDH YCJAOBHH, 4TO OCTabHBIE
50 % Tennosofi Harpysku GymyT HOKPHBATHCA TONJAHBHEIM HMCTOUHHKOM

IIpumep 4. Onpexeants TpebyeMyi0 MO anb noaepxxoeni
OCTEKJICHHS NPHCTPOEHHOH K I0KHOMY (acaly 3aHHS IeqHOTENIHIM
i1 CACAYIOUMHX YCROBUAX: CDEAHAS TEMIEPaTYpa HapyXHOTO BO3AyXa
B suMiue MecAunl pasHa 0°C, miomags oTamiuBaeMBIX noOMemeHu
120 M2, nonst NOKPHITHA TeMNOBON HarpysKd 3a C9YeT COJIHEYHOH SHeprum
pasHa 0,6.

HpunnmaeM no ta6a. 7 pas GeTousofi creHm npu 0°C dren=0,83.
C yuetom sazammol joau coameumof SHeprun B obecHeueHuH TEIJIOBOI
Harpyskm nojyuaem TpeyeMyio IJIOIAAL 10XKHOH MOBEPXHOCTH OCTEKJe-
HAA TeHOTeIVHUMN: Aron=0,83-0,6-120=>59,76 m?,
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Macca TEemI0aKKYMYJHPYIOIIHX 2JEMEHTOB H MX pasMe-
wenne B 3nanuu. [JocTynaomnias 4epes CBETONpo3payHsle No-
BEPXHOCTH OCTEKJEHHs COJIHEUHAsl PajHallusl MOrJoliaeTcs
yacTbl0 BHYTPEHHHX NOBEPXHOCTEH OTAaNJIHBAeMbIX IOMelne-
Huil 34aHHS WJH OTPaXKaercs HMU Ha JIpyrHe BHYTDEHHHe
NOBEPXHOCTH. DHeprud, NOrJOUIeHHAs] MOBEPXHOCTHIO, Tepe-
J1a€TCSl BHYTPh MaTepHalsia nyTeM TeIJONPOBOAHOCTH. ¥ BEJH-
yeHHMe TEMIEepaTyphl - TENNOAKKyMyJHPYIOLIHX 3JEMEHTOB,
BHI3HIBAEMOE NOTJIOIEHHEM COJIHEYHOH 3HePruH, MOXKET ObiTh
npubAMKeHHO onpeledeHo no dopmyne Af = Quora/ (VC’),
rae Quorm — KOJHYECTBO MOrJOMleHHOH sHepruu, Jx; V —
o6beM TenJaoakKyMyJupyollero asementa, M3; C’ — yaeap-
Hasi o6beMHAas TeNJOeMKOCTh MartepHana, JIx/(m3.°C).

TMoraouiarespHasd cnocOOHOCTb MOBEPXHOCTH 3aBHCUT OT
MaTepualjia, M3 KOTOPOrO OHa cjielaHa, u ee usera. [Ipu na-
JICHHY COJIHEUHHX Jydell IO HOpMaJH K NOBEPXHOCTH NOIJIO-
miaTeJbHasg CHOCOGHOCTH ¢ pa3jHUHBIX MaTepHasioB HMEeT
caepylomue 3HaueHus: ana 6erona — 0,6, KpacHOro KHpIH-
ya — 0,68, rpanuwra — 0,55, necyannka — 0,54, depenHun —
0,69, npesecunn (cocun) — 0,6. Tlornomarensnas crnoco6-
HOCTb @, 3aBHCHT TaKXe OT I[BETa MOBEPXHOCTH: Aas 6eso-
ro — 0,18, *earoro — 0,33, - TeMHo-KpacHoro — 0,57,
kopuunesoro — 0,79, ceporo — 0,75, yepHOro (MaroBOro) —
0,96, cperso-3eqenoro — 0,5, Temuo-zenenoro — 0,88,

¢ (peKTHBHOCTL NACCHBHHIX Ie/IHOCHCTEM OTOILIECHHS 3/1a-
HHf CYIIECTBEHHO 3aBHCHT OT MacChl TeIJIOAKKYMYyJIHPYIO-
IHX 3JIEMEHTOB H HX pa3MellleHHsl B 3JaHHH. YBeJH4YEHHE
CYMMapHOH TeNJA0eMKOCTH COJIHLEYJIaBJHBaIOUIHX Tel0aK-
KYMYJHDYIOIUHX 3J€MEHTOB, OTHeceHHOH Kk 1 M2 nuomagu
OCTeKJIEHHEIX NOBEPXHOCTEH 3JaHHs, NOBHIIaeT 3(pdeKTHB-
HOCTbH 1aCCUBHOH TeJIHOCHCTEMH! NPAMOTO yJiaBJAHBaHHS COJI-
HEeUHOH sHepruu J0 onpejenesnoro npeaedna. Ilpu C=175-+
225 Br-u/ (M2.°C) rpaduk 3aBHCHMOCTH 3¢ (PEKTHBHOCTH
cCHCTeMH OT OOILIel TEMJOEMKOCTH CTPEMHTCH K TODH30H-
TAJIbHOM JIMHUH, T. €. JOCTHTraeTCsl MakcHMaJsbHasa 3 $eKTUB-
Hoctb. [losTOMY MHHHMaJbHAsi Macca TENJIOAKKYMYJHpYIo-
HIMX 3JIEMEHTOB COOTBETCTBYET 3HAUEHHIO CyMMAapHOH TeN/I0-
eMkocrn C, oTHeCeHHOH K 1 M? mjollaAH OCTEKJEHHHIX NOo-
BePXHOCTEH, NPONYCKAIOMHUX COJNHEYHYI0 3JHEPTHIO BHYTPb
3Aanus, pasioMy 175 Br-u/(M2.°C). Ilpn Goabunx 3nave-
HHAX Macchl TENJOAKKYMYJHDYIOIIHX 3JIEeMEHTOB BCS HMH
TNOYTH BCS YJIOBJEHHAS COJTHEYHAS SHEPTUS MOJIE3HO HCIIOJb-
3yeTcs, NOrJoIaach TENJOAKKYMYAHPYIOUHUMA 3JeMeHTaMH,
Il HE APOHCXOAHT NEPErpeBa 3JaHusl, a CyTOYHbIE H3MEHEHHs
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TEMIEpATYPbl BO3AYXa BHYTPH NOMELUEHHH Gy ayT He6o1bLIH-
Mu. Bepxuuit npemes maccm Beex TEIVIOAKKYMYJIHDYIOLIHX

3JIEMEHTOB Onpeje/sieTcss TeXHHKO-3KOHOMHYECKHM pacye-
TOM.

MIpumep 5. Paccunrats TpeOyeMulil CyMMapHEE o6beM Temoax-
KyMyJnpyIOIuX 37eMEeHTOB B3 6eToHa [C =522 Br-u/(m3.°C}] u B BH-

He eMKkocTeli ¢ BOAOH [C;=1163 Br.u/(M3-°C)] npy ux CyMMapHOH Ten-
JI0EMKOCTH, OTHECeHHHOH K 1 M? comHueysaBiumsawomeft OCTeKJIeHHOH
NOBEPXHOCTH, paBHOR C=200 Br.9/(M?.°C) gns noma c NA0WAA5I0
OCTERJICHUS 10XKHOTO (acana Aocr=40 M2 O6beM TEIIOAKKYM YIHPYI10-
[UuX 27eMeHTOB H3 GeToHa pamen V. =CAocT/C;=200-4O/522=15,33 M3,

H3 eMKOCTeH ¢ BOLOH V,,=CA0"/C;=200~40/]163=6,88 M3, Tennoakky-

MYyJIHpylOliHEe 3/leMeHTH ClelyeT pasMemiaTh TaKHM 0o6pa3oM, 4TO6H oHx
MOIVIM HEMOCPEACTBEHHO MOJYYATh COJHEWHOE HINYUeHHe WM MOIMIOWLATb
H3JyHEHHE, OTPaXKEHHOE APYrHMH NOBEPXHOCTAMH uHrepoepa. Haunyu-
WHM TBEDALIM TENVIOAKKYMYJAHDYIOIIHM MaTepHaJOM HBJfeTCH 6eToH,
SaTeM CJAEnyioT KHpOWY, Ay0, cocHa, runc (cyxas wtykarypka). Tenao-
BKKYMYJIHDYIOUHE SNEMEHTH MOTYT CIYKHTb OrpaKAeHHAMH 3/1aHHA,
T. € €ro CTeHaMH, HOJIOM WJIH NOToMKOM. Ilpu sToM HapyxHag nosepx-
HOCTL STHX 3JIEMEHTOB JOJKHA GHTb TEN/OM3ONHPOBaHA. Eciu TOAMIMHA
TENJI0aKKYMYMHPYIOLIEro sneMeHTa pasHa 50 MM, To TpeGyeMasi mjio-
Halb OOBEPXHOCTH 3JIEMEHTA, OTHeCeHHas ¢ | M? CBETONPO3pauHoro
Orpax<ieHsAH (OCTEeKJIEHHS J0MKHOro dacana), cocraut aas GetoHa 7 w?,
kupnuya 8 M% ny6a 11 M2, cocun 13 M? H rumca 2] M2, IIpy tomuuse
Gerona 100 MM xocrarouno 5 M2, a npu ToauHe 200 Mm— 3 M2 St

" A3HHHIE OTHOCATCA K SJEMEHTAM, HEMOCPEACTBEHHO NOIVIOUIAIOMIUM COJ-
HEdHOE H3JYUEHHE, T. €. OHH AO/KHH ObITh pasMelIeHH Tak, YTOGH COJ-
IleHOe HaJydeHHe NONMAjano Ha HHX B TeYeHHe He MEHEe 4 4 B JcHb.
B cayuae, xorga TEILIOAKKYMYJIHPYIOIIAE 3/1eMEHTH (NOTONOK, CTeHH)
PAacnoJioXEHbl TaK, 4TO HA HHX HE MOMAfaeT NPAMOE COJHEeYHOe H3nyge-
HHE, M OHH HarpeBAIOTCS 3a CYET OTPANKEHHOro COJIHEYHOTO H3AYUEHHA
M H3JYHCHHA BHYTPEHHHX MOBEPXHOCTe# WJH KOHBEKTHBHOTO TellVIoo6-
MeHa ¢ BO3AYXOM, TOJNIIHHA MaTepHaja HAH IJOWANDL NIOBEPXHOCTH Tem-
JOAKKYMYJIHPYIOIIETrO 3AeMeHTa, OTHeceHHas K 1 M2 OJIOULAAH OCTeKse-
HHS 10XKHOTO (hacana, KOMKHA GHTH NPHGIHIHTENbHO B 2 pasa Goasbure,
ueM B NepPBOM ciyyae.

Tpernit Bapuant pasmemenus TeNNOAKKYMYJIHPYIOWHX SJeMEHTOB
COOTBETCTBYET CJIYTai0, KOTAa OHH He SBAAIOTCA 9aCTAMH OrpaxieHuil
H CTPOHTEJILHLIX KOHCTPYKUMMA, 8 yCTAHOBJEHH BHYTPH HOMeLIeHHH, OTan-
JMBAEMBIX 33 CYET MPSMOrO HOCTYNJIEHHS COJHEYHOro HanydeHus. Dto
MOryT GhiTh €MKOCTH C BOJOH HJIH SJEMEHTH, BHINOJHEHHHE u3 cTpou-
TeJbHLIX MaTepHanoB. ITpu 3TOM OTHOCHTENBHAR MJOWANbL OCBELIEHHON
COJIHEHHLIM HM3JIYIEHHEM MOBEPXHOCTH 3/eMeHTa, Npuxoismascs Ha 1 M3
NJIOMWAH OCTeKJIEHHS, COCTaBAAET 2 M? A/ 3JeMeHTa u3 Kkapnuya (Tosi-
muHoR 200 MM) man Getoma (Toammuod 150 MM), a eMKOCTH ¢ BOZOfl
AOMKHBI HMETh 06beM He MeHee 0,3 M? na | M2 ocTeKJeHuUS.

CymMmapHas TemoeMKocTs (B1:9/°C) TemnoakkyMyampyomux sie-
MEHTOB NOMEIUEHHS COCTaBJALT

.Cau = Aoc’r Cl;
rae Aocr— miowags ocreksenus (commueynapausaiomeil npospaunok
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psoaaunn), M?; C; — TenaoeMKOCTb 'ren.noaxxymy;uépylomero 3J1eEMEHT3,
orHeceHHas K 1 M? momwaau ocrekaenns, Br-uf(m2.°C). -

Tpe6yeMbii 06beM TEMIOAKKYMYJHPYIOWHX 3/1eMeHTOB Vo= Cay/C’,
rie CIZ — yZReabHas sogé)eMHax TEMJIOEMKOCTh TEMJIOAKKYMYJIHD YIOLLero

t-9/(M%-°C).
MaTeIT)IHSfaaiaEp {3( Onpenennts TpebyeMuili 06beM Tennoaxxzymynupym-
muX GeTOHHHX 3JEeMEHTOB MJfA NMoMellleHHs miowaabio 100 M2, uMeloie-
ro KOXHBE OKHA CyMMAapHOI mJolaisio 252 N(lf. TpH MHHHMANbHO JONYCTH-
Moii yleabHolt TenjaoeMkoctd 200 Br-u/f(m2.°C). c

O6mas TenJI0eMKOCTb TENJIOAKKYMYJIHPYIOWHX  3JIeMeHTOB Can=
=Aoc2C1=25-200=5-10° Br-4/°C. _

TpebyeMbili MEHEMAJbHHI OOBEM TENIOAKKYMYJIHDYIOUIMX 3JeMeH-
ToB M3 6eToHa Vax=Cax/Cq=05-10%/622=9,6 M3,

PacnpefeneHde 3Toro o6beMa TEMIOAKKYMYJIHPYIOUEro MatepHana
MOXKeT OHTb BHIIOJHEHO, €C/H Ha OCHOBE IJIaHa M Paspe3a IOMEICHKA
no asuMyTy m yray BeicoThl CoJHLA OnpefenuTs WIOMANH HONE H cre-
HH, ocpelllaeMble CoJIHIEM B TeueHHe He MeHee 4 4 B JeHb B SHMng
nepuod. Ilpu 3apaHHOfl TOJNMHHe TeNJOAKKYMYJHPYIOWHX :-memen'; H
H BHOpaHHOM MaTepHajie MOXHO OnpelesHTb NJOMAAH HOBEPXHOCTE
OCBElIaeMbiX M He OCBEIaeMHX TEMJIOAKKYMYJHDYIOUIHX 3JEeMeHTOB.

Mpumep 7. ITo paHHbIM npeHAyIlero NpHMepa BLINOJHHTL pac-

- IpeleNeHHe MAacCh TenAOAKKYMyJHPYIOMKX GeTOBHHX 3JIEMEHTOB CTEH,

nona H OTAeNbHO cTosuwx KoxoHH, [IpunsTs, yro Macca pacnpeneasercs
MeXJYy YKa3aHHHMH 3JeMeHTaMn B cooTHomleHnn 3:2:1 yum;gnu;a
0o6beM TEMJIOaKKYMYJHPYIOUHX GETOHHHX SJEMEHTOB cocramiser 9,6 M 3
a o6beM TEMJIOAKKYMYJHPYIOMRX CTEH, NOJA H KOJAOHH paBeH COOTBETCT-
H 1,6 M3, :

Beﬂﬂl%:ﬁshgfxa:no: B AOMe C HACCHBHHIM COJHEUHHM OTOINVICHHEM om{g:
BPEMEHHO HCHOJb3YeTCH HECKOJNbKO THIIOB CHCTEM, HanpHMep npnc:rpoe)

Haf K I0XHOMY dacaly 3AaHus reHOTen/HIa (opaHXKepes, SHMHHN cai),
I0XHAA OCTEKNEHHAA TENJIOAKKYMYJHDPYIOUIas CTeHa H COJHLEYIaB/IHBa-
oLye OKHa J0XXHOH OpHelTaUNH. ' i

18. PACHET W MPOEKTUPOBAHME AKTHMBHBLIX CUCTEM CONHEYHOTO
‘ TEMNOCHABXEHNA

O0uue pexoMeHAa UMM 110 NPOEKTHPOBAHUIO FEAHOCHCTEM,
CouiHeuHBle yCTAaHOBKH OTOIJIEHHS H rOpsiYero BOJOCHabxe-
HHS 3]laHME BXOAAT B COCTaB KOMOMHHDOBAHHLIX IeJHOTOI-
JIMBHHIX CHCTEM TenJocHaOxeHuss W obecneudBaloT 4acTHY-
HOe MOKpHITHE r'oJO0BOH TensoBoH HarpyskH. Kaxk mpasmnJo,
MOL{HOCTb pe3epBHOIO (nononnmenbﬁorg) HCTOYHHKA Ten-
JIOTHI — KOTe/JbHOH — BhIGUpaercst Tako#i, urobel Moria
6bITb IIOKDPbBITa BCA pacdeTHasl TenJoBasi Harpyska oTron.e-
HHS, TAK KAaK B 3HMHHe MeCfubl TeJHOYCTaHOBKA HMeer
 HH3KYIO NpOM3BOANTENbHOCTD. [IpuMeHeHHE reInoyCTaHOBOK
ofecrneunBaer 3KOHOMHIO TOILIMBA M CHHXKAaeT 3arps3HeHHe
CKpyKalolieli cpeibl TOMIMBOCKHIAOIHUMA YCTAHOBKaMH.
TeqnocicreMpl TennocHabKeHHsS PEKOMEHAYETCS NPHMEHATh
B ocHOBHOM B 102kHBEIX paiioHax PCOCP, Vkpaunu u Kasax-
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‘craHa, B 3akaBkasbe, Moajasuu u Cpenueli Asuu ans ce-
30HHBIX MOTpebHTeJNel, PH BLICOKOH CTOMMOCTH TONJHBA,
NIpH CPEAHErof0BOM KOJIMUECTBE HOCTYNAIOIEHR COJIHEUHOH
paanauuu He Menee 1000 kBr-u/m?2, nmpu nmOBHILIEHHBIX Tpe-
6oBaHHsAX K YMCTOTe OKpY:Kalollle CpejH, HANPHMEp B KYy-
pOpPTHBIX 30HAX.

lennoTon/inBHAA CHCTEMA TENJIOCHAGKEHHST BKJOYAET
B ce0s caefyolee OCHOBHOe 060pYA0BaHHE: KOMJIEKTOP COJ-
HEUHOH 3HEePrHH, aKKyMyJasATOp TENJOTH, TemJ006GMeHHHKH,
HacCoChl HJH BEHTHJATODH!, NOMNOJHHTeNbHbIA (pe3epBHEL)
HCTOYHHK TeNJIOTHl (TONJHBHbIA HJIH 3/I€KTPHUECKHH) # yCT-
pORACTBA A/ ynpaBJieHus paboTOH CHCTEMBL.

Beneacrsue HecTaGHJABHOCTH NOCTYIJIEHHS COJIHEUHOM
SHePrHu CHCTEMHB COJIHEYHOTO OTOIJIEHHS AOJIKHHI PaGoTaThb
¢ ny6s1epomM — pe3epBHBIM HCTOYHHKOM TENJIOTH (KOTEJbHAs,
TeNnJa0CeTh H T. I.), obecneunsatomum 100 % TensoBoll Ha-
rpyskd. B To ke BpeMs COJHEYHble BOJOHATPEBATEJbHLIE
YCTAaHOBKH C€30HHOIO NEHCTBHS MOTYT GBITh 3aIIPOEKTHPOBA-
Hel 6e3 ny06Jiepa, ec/in He npelbABISIOTCS KecTKue TpeGopa-
Husl 0 GecnepeGORHOMY cHabXKeHuI0 TOpsuelt BOAOH, HanpH-
Mep B JIETHHX AyLUEBbIX, HAHCHOHATAX, THOHEPCKHX Jarepsx
T IL : 4

Hng cHcTeM CONHEYHOTO OTONVIEHHSI TPHOJIHIKEHHbIH
TEMJIOBOH pacyeT MOXKHO BBLINOJHATH AJsl OAHOTO Mecslla me-

PEXOAHOrO HEpHOAA, HANPHMEpP AJf alpess B CpeaHeH no-
© JIoCe HJIH MapTa B I0KHHX padoHax.

Ipy npoeKTHPOBAHHH CHCTEM TEMJIOCHAGXKEHHS C HCHOJIb-
SOBAHHEM COJIHEYHOH SHeprHH HeoOXOAHMO HCXOIHTb H3 TO-
ro, 4TO SKOHOMHYECKH LeJecoO6pasHO NMOKPHIBATh 32 CYeT
COJIHEYHOH 3HEpTHH JHIUb ONpPELEJEHHYIO A0JI0 fron TOXOBOM
TEMI0BOH Harpysku Qi , a OCTaJNbHYIO e 4acTb, 4 MMEHHO
(1=fron) Q™" , HONNeEH OBecneunBaTh pesepBHbI (LONONHH-
TeJsbHbIA) MCTOUHMK 3HepruH. Bemnuuna fron 3aBUCHT OT Xa-
PAaKTEDHCTUK T[E€JHOCHCTEMbl H KJIHMAaTHYECKHX [AaHHHIX,
‘a TakXe OT CTOHMOCTH CHCTEMBl H TOMJHBA, HO OGHIYHO OHA
He npesbiiaet 0,5, a A4 CE30HHLIX yCTAHOBOK MOXET JOCTH-
ratb 0,75 u 60see (3a ce30H).

Mecsaynast 10151 COJIHEYHOH SHEPrHH B NMOKPHITHK TEIJIO-
BOfi Harpysku TeIJIOCHAOXeHHSI UJH CTeNeHb 3aMeIleHHS
TONJIHBA OIpeJeJ/IsIeTCs KaK ’

F=Qu/Q = (Qu—Qu)/Qs = 1—Qu/Q,
rae QY — mecsiuHasi BeJHYHHA TERJOBOH HarpysKH; Qg‘
H Qx — MECsIYHBIe KOJHYEeCTBa TENJOTH, ofecCiieuMBaeMple

COJIHEYHOH yCTAHOBKOH H JONOJIHHUTE/JbHHIM HCTOUHHKOM
SHEPTHH. )

TopoBast 10Jd COJNIHEYHOIH 3HEPrHH (CTENeHb 3aMelleHHs
TONIJIHBA) B NOKPEITHH HATPY3KH HMEET BHL

12 12
fron = ngZ‘/IZ Q.

DKOHOMHS TONJMBA (Kr) 38a pacueTHHi mnepuos B=
=Q¢/(QMr), rae Qr—Tenjora CcropaHusl TONJMBA,
MJIxk/Kr; 1 — KI1IL Tensnoreneparopa, pasuuit 0,45—0,6
A5 HHIHBHAYaJbHbIX ycTaHoBOK H 0,6—0,8 nas koT/]0B Ha
TBEPAOM, JKHAKOM H ra3oo0pasHoM TONJIHBE.

Ucxoaube HaHHBIe AAf pacyeTa reIHOCHCTEMbI BKJIOYA-
10T XapakKTEPHCTHKH reorpaduyeckoro MOJOXKeHHS MEeCTHO-
CTH — WIMPOTY ¢, ROJrOTY [ H BBICOTY H MECTHOCTH Haj ypOB-
HEM MOD$l, KIHMaTHUECKHe JaHHbe — CPelHEMECsIYHOe JHEB-
Hoe KOJHYeCTBO cymMmaphoit E u paccesHoli (auddysuoi)
E; conHeuHofi painanyy, NOCTyNawleh Ha rOPU3OHT AJIbHY IO
NOBEPXHOCTb, H TEeMNepaTypy HapyxHoro Bosdjyxa T, IpH-
numaeMble no «Cnpasounuky mo kaumaty CCCP».

Kpome Toro, no AaHHbIM HCHLITAHUA UJH TIO JAHHLIM 32-
BOAA — M3FOTOBHTEJA KOJJIEKTOpa COJNHEYHOH 3HEPrHH MpH-
HHMaIOTCSl €r0 XapaKTePHCTHKH — 9((pEeKTHBHHA ONTHYE-
cxufi KITL o ¥ Ko3(dHIMEHT TenioBLX noteps Ky, a Tak-
e reoMeTpHYeCKHe pasMephl OJHOTO. MOAYJISl KOJJIEKTOpa,
YHCJO CJOEB OCTEKJEHWs, BUA TenjoHocrres. Jlisa pacuera
TeJIHOCHCTEMH TakXe HeoOXOAMMO 3HAThb CpeJHeMecsyHble
CYyTOYHbBIE 3HAYeHHsS TEIJIOBOH HAarpysku OTONJIEHHS HJH
MMeTh NaHHBbIE JJA HX pacyera, 3HaTb TeMOEpaTypH XOJOA-
Ho# Tyxp u ropsivell Tr., BOAB M CyTOUYHOe noTpebseHne ro-
psiveit BOAHI.

[Ipu npoexTHPOBaHHH CHCTEM COJIHEYHOTO TemaocHabxe-
HHSI pacXoj TENJIOHOCHTeN H o0beM akKymyJsTopa Ten-
JIOTHl BLIGHPAOT B 3aBHCHMOCTH OT BHAA TEMJOHOCHTE/S
B KOHType COJIHEUHOTO KOJIJIEKTOpa (KHIKOCTh MJH BO3AYX)
H THOA TENJIOBOr0 akKKyMyJasaTopa (BOASHOrO B XMMIAKOCTHBHIX
CHCTEMAaX H TaJIeYHOro B BO3AYIIHbIX CHCTEMAX). :

Tak, yneabuniit pacxon (m3/c) remsonocutenss 8 KC3
Ha 1 M2 naomaau noBepxHocrn KC3I 15 XHAKOCTHHX CHC-
TeM pasen 0,01—0,02, ans BosaywHeXx cucrem 0,005—0,02,
a yAEAbHLI o6beM (M3/M?) aKKyMyJsaTOpa TEIJIOTHl paBeH
cooTeeTcTBenHo 0,05—0,15 1 0,15—0,35. Y nennHas naomaib
TIOBEPXHOCTH COJIHEYHOTO KOJJIEKTOpA B 3aBHCHMOCTH OT Ha-
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3HAUYEHHA CHCTEMBI NPHHHMAETCs] OPHeHTHPOBOYHO DaBHOM:
AJst CACTeM OTOIJIEHHA OTanmauBaemoro nometienus 0,33—
0,5M*/M%  npist cHCTeM TOpsuYero BOJOCHAGXKeHHs |—
2 M%/uen; nas moporpesa BOAL AMS OTKPHITOTO NJIABAaTeJb-
Horo GaccefiHa 0,5—1 M2/M2. OnTHMa/bHBIE Yo HAKJOHA
CO/IHEYHOTO KOJIIEKTOPA four K TOPH3OHTY NpPHHHMAETCA
PaBHLIM: JIJ11 CHCTEM OTOIJIEHHsi — miupore @+ 15° nasa cu-
CTeM TIOpfAYero BOAOCHAOXKEeHHSI KPYIJIOTOAMYHOrO jefict-
BHSl — IUHPOTE @, CE30HHOro AeHCTBHSA — luHpoTe —15°.

OKOHOMHS TONJIHBA, KOTODasi MOXeT GHITh ZOCTHI'HYTa
B pe3yJsibTaTe 3KCIIyaTalHu COJHEYHOH CHCTeMBl TEeNJOCHA6-
MEHHH, OPHEHTHPOBOYHO cocrasjser 0,1—0,2 T yciaoBHOro
TONJIHBA Ha. 1 M? njolllagy NOBEPXHOCTH COJIHEYHOTO KOJI-
JexTopa.

B rajeuHoM akkyMyasiTope TenJOTbHl PEKOMEHIYETCsl HC-
NO0JIb30BATh CJIOH YACTHL BBHICOTOH (NJHHOH B HampaBJ/eHHH
ABUMEHUS TENJOHOCHTE/A) 1-—3 M, 1HaMeTp YaCTHIL raJibKy
20—40 MM, aspoHHAMHYECKOe CONPOTHBJCHUE AKKYMYJIATO-
pa 256—751la, a Boaayxosogos 0,05—1Tla na 1M auuHbL
Koad¢uunent rennonorepp Tpy6onpoBoioB H BO3AYXOBOLOB
ne nosxed mpesniwars 0,5 Br/(m2-°C), a akkymyastopa
tenorel 0,25—0,5 Br/ (M2.°C).

HuXe npHBeileHEl OpPHERTHPOBOUHLIE 3HAYEHHH OTHOLLIE-
Hua naoumand A nosepxuoctd maockoro KC3 k muomanu
Anon TONA OTANIHBAEMBIX HOMEIIEHHS 3JAHHA B 3aBHCHMO-
CTH OT Cpe/lHeH TeMIepaTypsl HapyKHOro Bo3ayxa Ty B 3HM-
HUe MeCsilbl (leKabpb—sHBAPD):

T, C e v v v v v v —10  —4 0 2 7
AlAgon; W/ . . . 05—  0,45— 0,4—0,5 0,32— 0,I18—
0,65 0,55 0,48 0,35

Iipn npumenennn KC3 Goussioit nuomwany B aeTnull ne-
pHOA BO3HHKAeT 3HAYUTEJbHBI H3OGLITOK HEHCHOJb3yeMof
COJTHEUHO! SHEPTHH, a 3TO KpaiiHe HexesareasHo. [Toatomy
aydule npHHsTH naowaas KCI nmo nuxneMy npeneay, a 3a-
TEM YTOUHHTh €€ 3HaYEHHEe pacueToM.

Tensonpon3BoAUTEIbHOCTD CONHEUHOH YCTAaHOBKM. Buhi-
[OJIHEHHE TOYHOTO TEMJIOBOrO pacuera COJHEYHOH CHCTEMBI
TeIJIOCHAGKeHUs MPAKTHYECKH TPe/CTaBseT GOMbIINE TPYA-
HOCTH H3-32 HEOOXOJHMOCTH yYeTa BJHSHHS CAyYaHHBIX KO-
JeGaHuil KJIMMATHIECKHX NapAMETPOB H CJIOKHOTO XapaKTe-
pa B3aUMONEHCTBHS MEXAy 3JeMeHTaMu cucTeMbl. ITostomy
OOLIYHO HCHOJIB3YIOTCS yNPOLIEHHbIE METOB, KOTOPEIE OCHO-
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paHb Ha 0606UIeHHH Pe3yJIbTaToOB HOAPOGHOrO MOAEUPOBa:
WU reJuocHcTeM ¢ npuMeHenHeM DBM u paror BO3MOXKHOCTE
NOYUUTH JOJTOCPOUHbIE XapPaKTEPHCTHKH MPOEKTHPyeMOi
CHCTEMBL. : )

YnpoLeH bl METO/, TEMIOBOTO PacyeTa COJIHEUHOH yera-
HOBKH OTOIJIEHHS ¥ rOpsYero BOAOCHA0KEHHSA 3/1aHuUs I03BO-
nsleT ONpEJeJHTh €€ OCHOBHble MapaMerpsl — IIOWaAb
NOBEPXHOCTH KOJIJIEKTOPA COJIHEUHON 3HEPTHH Aunobbem ak-
KyMyJnsTopa TenmaoTe V, a Takxe HalTH XapaKTepHCTHKH
sHePreTHueckoi 3¢ PeKTHBHOCTH—TOA0BYIO JOJIO COTHEYHOH
3HEPrHM B MOKPHITHH TEMJIOBOH HArpy3KH TeMJOCHAOKeHUs
¥ pacyeTHYIO FOA0BYIO0 3KOHOMHUIO TOI/HBA.

Tennosas momHocTh (BT) mjockoro KOMJIEKTOpa COMHEY~
Hoit aueprun (KC3)

Qx =4 []K n;‘— Kx’( (TTI - TB)] = Gap_ (TT2 - TTI)'

rae A — niomans nmosepxHoctn KC3D, M2 [x — MIOTHOCTH
TOTOKA COMIHEUHOM pajHanyy, NOCTynaiollei Ha NOBEPXHOCTD
xoanextopa, Br/m%; n) — addexrusuniit onraueckuii KITIL

KoJJIekTOpa; Ky — O6GIUHE k03¢ (UIHEHT TElJIONOTeph KOJ-
nekropa, Bt/ (M2-K); Tr1 u Tqg — TEMIEpPATypa TENJIOHOCH-
Tens Ha sxoge B KCD u Ha BHxohe H3 Hero, °C; T;s — TEM-
nepatypa HapyxHoro Bosayxa, °C; G—-Mahccosbm pacxon
tenaonocurens s KC, kr/c; ¢, — yaeapaan nudobapuas ren-
JIOEMKOCTB Tennonocutens, JAx/ (xkr-°C). ‘

Vaenvnass cpenueMecsiyHasi JAHEBHAsl TEMJONPOH3BOLH-
TEJbHOCTh KOJJIEKTOpa coJjiHeyHofi aHepruu, MJIIx/m?

B ieHb:
g, = Exn; (1 —aP - bPZ),

rae Ex — cpegHeMecsuHOe AHEBHOE KOJHUUYECTBO COJHEYHOH
3HEpruH, nocrymaiomefi Ha 1mM? njomags mOBEPXHOCTHU
KC3, M1k /m? B neub.

Merton pacyera BenMuuHBl Ex ONHCaH B § 16. Koadpdu-
UHeHTLl @ M b npuBejeHsl B Ta6a. 8 A OCHOBHBIX THIOB
KC3, ncno/sb3yeMblx B COJHEUHHX YCTAHOBKAX TEMJIOCHAO-
Keuns, [lapamerp P==(Tt1—7Ts)/Ks, tie Ke=E/E;, —
cpeaneMecAuHbl#l KO3(POUUHEHT SCHOCTH aTMOCheEphl, pas-
HBIH OTHOIUEHHIO CpeHeMEeCIUHBIX KOJIHYECTB COJIHEUHOH pa-
AManHH, MOCTYMAIOWMX 3a JeHb HA TOPH3OHTAJBHYIO
NOBePXHOCTh HA 3€MJe H 3a npeaesiaMu 3eMHOH aTMOCCI)epru.

Ha rensonpon3BoAHTENBHOCTD KOJIEKTOPA COJIHEYHOH
sneprun (KC2) B JaHHBIX KJHMaTHYECKHX YCJIOBHSX CHJb-
HO BiusieT TeMmepaTypa TemnoHocHTeasd T Ha Bxoze
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Ta6nkna 8 Keapduuuents a u b xas ocnosunix tanos KC3

Tun KCD n, K, ax10e © bxloe
HIIK-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
CIIK-2 0,7 3,5 5,6 8,7

INpumenanne HIK — neceneRTHBESA nAocKuf KonReKTOp: CHK — ce-
AEKTEBEBE NJ0CKHA KONNEKTOP; 1—2 —~ YHCAO CII0EB OCTEKJIEHHN: n, — sddexTHB-

Holfi onThyecku#t KILI:; K ;—sd)(bex'mnnmn Kosddunuenr rennonoreps KC3,
Br/(m?.°C). : ’

B KC3. Tak, npu ronosoM cymmaproM NOCTYNJIEHHH COJI~
HeuHOH oHeprau Ha miockocts KCD 4060 MIIx/mM? (8 ToM
uncae 1880 MIx/M? audpdysHoro comHegHoro HaayyeHhn)
Ha wHpoTe 47° C. UL rOLOBasl TeNJIOHPOH3BOAHTENLHOCTD
g
KnoHa f==>50° usmensercs B 3apHCHMOCTH OT TeMIeparypl
TenaonocuTens ha pxofe B. KC3 Tr caeayiomum o6pasom:

Tofy €. cvv w10 20 30 40 30 g
G, MIOx/ME . o o . ... 2750 2320 1970 1650 1380 1150

TennonpounssoauTessHoCTs CosHEUHON yCTaHOBKH, T. €.
TO KOQJIHYECTBO NOJIe3HOM TENJOTH, KOTOPas IOCTYIaer K no-
TPeOHTeNI0 32 ONpEeJe/eHHBIH NIePHOX BPEMEHH (Yac, NEHb,
MeCSIl, FO/), MEHbIUE TENJIONPOH3BOAUTENbHOCTH COMHEUHOrO
KOJIEKTOpA Ha BEJHYHHY TemAOBHX NOTeph B TpyGompo-
BOAaX, COEAMHAIOMHEX KOJJIEKTOD C TENJIOBBIM aKKYMYJATO-
POM, B HEM CaMOM, B TeIJIOOGMEHHHKAX B KOHTYpE KOJLIEK-
TOpa H TeNNO0BOro norpeburens. ITH TENJIONOTEDH OMpeie-
JIAKTCA TpeMﬂ BeJIPI‘{PIHaMIfI-—KOS(p(pPIU,HEHTOM TENJNONOTEPDL
(Tenyionepenaun 0T TEMJOHOCHTEN K  OKpyXaolieil
Cpexe) M IJIOWIAAbI0 IOBEPXHOCTH Tpy6onpoBosoB, Tenao-
BOTO aKKYMyJsTOpa H T. II., @ TAKKe PASHOCTBIO TEMNEPATyp
TEIIOHOCHTEN M OKpyXalolleH cpeibl (KaK Npasmio, Ha-
py)Horo Bo3xyxa). Ha xosddunuent rennonoreps cuibaoe
BJHANHE OKa3HBAIOT TOMLKHA H KO3(Q(HIHEHT TemIompo-
BOJHOCTH TENJIOH3QJIALHY, HOSTOMy AJis1 CHHXKEHHA TeIlIo-

IOTepb BCe HArpeThie NOBEPXHOCTH AOJKHE GHITL TUIATEJb-
RO TeH.HOPISOJIPIpOBaHbI.
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KC3 ¢ no =073 n K, —4,8 Br/(M2-K) u yraom na- - :

B 4aCTHOCTH, TENJaoNOTepH TPyGONpOBONOB PaCCUUTHLIBA-
10TCA 10 popMmye

™ = KT

nor nor o.c

A, (T,l, — T,o)s
rie KWy — Ko3dOuuueHT TemnonoTeps TpyOOMPOBOAA,
Bt/ (M2.°C); Ayp— niomlajs NMOBEpPXHOCTH TPyOGONPOBOAA,
M2 Ty u To— TeMIepaTypa TENJIOHOCHTENS H OKPY¥Kaio-
el cpeasl CoOTBETCTBEHHO, °C.

CoJiHeuHble BOJOHArpeBaTesbHbie YCTAHOBKH 3a TOJ Aa-
jor 250—350 kBT-u/M?2 moJsie3HOH 9HEPTHH B YMEPEHHOM KJiH-
mate u 600—700 kBt-u/M? B )KapKOM KJIHMaTe.

MpubaMKeHHbIii PACYET CHCTEM COJHEYHOro TENIOCHA0-
Keuusi. 11 npeaBapuTeJpHOro pacyera CHCTEM TemIocHa6-
JKEeHHsS C HCIIOJb30BAHHEM COJIHEUHOH SHEPTHH MOXKHO peKo-
MeHJ0BaTh rpauyeckuii Meroj 3aBHCHMOCTH CTeneHH 3a-
MeuieHHst (JONY COJIHeUHOH SHEPTHH B MOKDPHITHH TEMJIOBOH
‘Harpy3ku) f or 6e3pasaMepHOro napamerpa

0 =E, A/Q,.

Beanuunn Ex (mocTynJieHHe .COJIHEUHOH 3HEPruH Ha I0O-
sepxnocts KC3) u Qu (TensoBast Harpysxa) OTHOCSATCA
K PacyeTHOMY MEPHOZY: JJIsl CHCTEM TOpSuero BojocHabxe-
HHS KPYIJIOTOAHYHOTO HJIH CE30HHOrO AeficTBHS — 1 roj HiH
JeTHAN Ce30H, a AJs CHCTEM OTOMJEHHS — KaXAblii Mecsu
OTONUTEJ/ILHOTO IepHoAa. 3aBHCHMOCTH f OT O MpeACTaBJIeHbI
Ha puc. 69, @ ¥ 6 275 CHCTEM COJHEYHOro OTOMJIEHHs H ro-
psiuero BopocHaGxenus. Ilpy NOCTPOEHHH 3aBHCHMOCTEH
NPHHSATE CJeAyIOLlMe AOMylleHus: 1) B Kayecrse 6a30BOro
BAPHAHTA NPHUHAT NJIOCKHH KC3 ¢ aByxcloiHBIM ocTeKIIe-
miem n,=073 n K. =46B1/(>-K), a leélé
=6,3 Br/(M2-K) ¢ ONTHMaJbHEIM yIJOM HaKJIOHaoKé p
K TOPH30HTY H IOXKHOH OopHeHTauued; 2) yaem;um;a }(3) BEM
BOASHOrO aKKyMyAsTopa TenjoTs paseH 0,05 M*/M2. B cay-
yae npuMenenus KC3, umeromux Apyroe sHayenue OTHoLIE-
Hust Ky /1o, HEOGXOAMMO BHECTH COOTBETCTBYIOILHE NONPAB-
KH B pesyJkTar pacuera.

Pgms)}n’ajémtyegcsl NpUHMMaTh Clelylouiie OpHEHTHPOBOY-
HBle 3HayeHHsi KO3(hGHUHEHTa IepecuerTa KOJH4ecTsa COJl-
HEUHO!i 9Hepruu C FOPH3OHTAJBHOH MJOCKOCTH HA MOBEpX-
HocTh KCD ¢ onTHMaJbHHM YLJIOM HaKJOHA § K TOPH3OHTY:
R=14 nna reanocucrem otomaenus (B=g+15°); R=1,05
AJIsT Ce30HHBIX CHCTeM Tropsuero BojocHaOxeHHs (B=—g@—
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o , 1
—15°) m R=1,1 pas cucTeM KpyrJIOrOAHYHOTO AEHCTBHS

(B=9). ,

Hsi-reanocucTeM OTONEHHS TOJB3OBATBCH TpapHKOM I

Ha puc. 69,6 caepyer Toabko Ha MecsyHOH ocHoBe. C TO-

MOLIbIO 3THX 3aBHCHUMOCTEeH MOXKHO OlpeneaHTh TOI0BOE

f
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00 >
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Puc. 69. I'padmx ans npu6auKeHHOTO pacueTa AKTHBHLIX CHCTEM rops-
uero BofocHabxenus (@) u oronaenun (6)

3HAYEHHE frox MPH 33HaHHOA NIOIWAAK noBepxHOCTH KCD A
HIH Ha060poT — muomans nosepxsoctd KCA A, o6ecneun-
BAIOJIYIO 33laHHOE 3HAUEHHE [rop.

Hocaenosarenbnocts pewenns nepsoi sagauu: ms pac-
YETHOro mepHoja (roj, Ce3oH, Mecsl) ONpeAessioTCS 3Ha-
denna Qu m Ex, pacCUMTHIBAETCH MapaMeTp 6 u rpadHIecKu
onpejenaerca f. 3aTeM paCCYUTHLIBAIOTCS TOLOBHE (Mecsay-
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Hble) KOJHMUECTBa JHEPr¥d, AaBaeMOA COJHEYHOH yCTaHOB-
KOH I LONOJIHUTENBHbIM HCTOYHUKOM SHEPrHU:

Qc = fQu; Qz:[ = (1 _f) QH'

O6parHasi 3ajaya — Ofpeje/ieHHe IUIOMaAH MOBEePXHO-
cru KC3, Tpebyemoit anist obecneueHus 3afanuol gon f, —
TaKKe MOXET OBTh pellleHa C MOMOLIbIO 3TOr0 BECbMa INpH-
61MKEHHOTO METONA:

A = 0Q/E,.

Tpamep 8 PaccuntaTs COMHeuHYIO BOAOHATPEBATENBHYIO yCTa-
HOBKY KPYTJIOTOAHUHOTO AefcTBHA B T, KuiinHese (p=47° ¢, m.{. Cyrou-
Hoe moTpeienne ropsuelr BOAN Vrs=5 M3/nenb, TeMmeparypa ropsuei
poanl 45 °C, a xeqonuoit 15°C. T'ogoBas H0AA CONHEUHOH SHEPTHH B MO-
kpuiTHE TerIoBol Harpysks f=0,5. Haiitn niomans noBepxunocTd KC3
A, o6beM ' akkyMyasTopa V H TOLOBYIO 9KOHOMHIO TON/HMBA B npm
1::=0,6. FofoBas Tennosas Harpysxa

) Q‘;{OA = Vs pCp (tr.n - tx.n) =
= 365-5.103.4,19 (45 — 10) = 268 I'Txk.

TTo Ta6s. IIl HaxommM rofOBOM HPHXOX COJIHEYHOH SHEPTHH HA ro-
pH3OHTaMbHYI0 noBepxHocTh: E=4,72 I'Ixk/M?, Koadduuuenr nepecuera
conHeuHoll paamaumm R=1,1, n, clei0BaTe/ bHO, TOAOBOM NOTOK CoJHed-
Hofi oHeprmm Ha miockocts KC3 E,=RE=52 Tlix/u® Ilo puc. 69,a
naxonum. 6=0,843. ) ’

Tlnomaxs mosepxocts KC3 A=0,843.268:52=435 m?. OGnem
BOAAHOTO aKkKyMyisTopa Temnots V=0,07A=3,05 m?. TonoBas 3KOHO-
MHSA TOIMIHBA C TEMJOTOH CrOpaHNS Q:=29,33 MLx/xr

B = [Qu/(Qx fix) = 0,5-268 000:(29,33-0,6) = 7615 k.
HOMOI‘paMMﬁ‘ Ana ;onpenenenux nJjaouaan noaepxnoc'rri COJIHEUHOT'O

KoJiekTopa A u obbeMa 6axa-agKKyMyJasTopa V ycTaHOBKH Fopsuero
BojocHAa0XeHnA mokasaHa Ha puc. 70. HcxoiuwnMu RaHHbBIMH AU pac-

" gera cAyKaT: upcao XuTeneh N, HopMa CyTouHOTO pacxoma ropauel

BoAB @ (n/uen), creneHb 3aMelIeHHs TEMIOBOR HArpy3Ku ropsfiero BOAO-
cHa6xenust | (cpexHerofoBoe ssayenne — or 0,3 a0 0,7 u cesonHoe — 1
AJS YCTAHOBOK, 3KCRJIYATHPYEMEIX C anpens o CeHTAGph HiH C Mad mo
aBryCT BK/IOWHTE/AbHO) H TOJO0BOE KOJNHYECTBO MOCTymaiouledl COMHedHol
sweprum E (kBr-u/M?). B ycramoBKe Hcnoab3yercss CTaHAApTHBIA CONI-
HEUHBIA KOJLIEKTOP C ABYXCHOHHHIM OCTEKJEHHEM, HMeIOIIHA ONTHMa/ib-
HbIfi yrog HaKJoHa K ropusoHTy {(#a 10° meHbile WHPOTH MECTHOCTH)
H I0XHYI0 opHeHTauuio. [Io HoMorpaMye B COOTBETCTBHH CO CTpeJKaMH
onpegensioTes MJOWAAb KoasiekTopa A ®m o0beM 6aka-akKymyadropa
ropsigeft soxur V. . :
IIpumep 9. Onpefenuts MAOUIAAL MOBEPXHOCTH COJNHEHHOrO KOJ-
JeKTopa ¥ o6beM 6aKa-aKKyMYJIATOpa AN COMHeYHOH BOAOHArpeBATE/b=
HOM YCTaHOBKH AJs CeMbH H3 D uel. B pafioHe ¢ TOAOBHIM NMPHXOLOM COJ-
HeuHOH sHepruy E=1370 kBr-a/M’, Crenenp 3amemienus [=1 3a nepu-
Ol Mail — aBrycr, a HopMa pacXoja ropsueil BOA Ha 1 e, 75 a/nen,
ITo noMorpaMme noJygaeM IUICHalb NOBEPXHOCTH KOMEKTOpa A=
=72 M? u o6peM Gaka-akkymyaaropa V=510 a1

.

149



a

7/ yen=oen L1000
00/ 75 2 . V,a
=500
-1250

i | ) 1 g
5 & 10 .12 Nuen.

Pre. 70. Homorpamma as
pacueTa COJMEUHBIX BOJLOHA-
TpeBaTeNbHHX YCTaHOBOK. [o-
LOBOE HNOCTYRNEHHE CONHEH-
HOli BHEPrHH Ha FOPH3OHTaAL-
_ Hylo nosepxHOCTL (KBT-u/M?):

1~ 1610; 2 — 1480; 3 — 1370; 4 —
3230; 5— 1150; € — 1030; 7 — 020

Oxeunommueckyio ounenxy (py6/THx) 1eneco06pasHOCTH npHMEHEHHg
CHCTEMB! COAHEYHOTO TEMIOCHAOMEHHS MOKHO BaTh BYTEM CPaBHEHMS
CTOHMOCTH I THx vennosoii suepruy, ornyuieHHoil coaneunoli C¢ § ToH-
AupHoil C, cucteMamn TemnockaGxenns. JoMKHO BHHIOAHATBCA YCAOBHE
Ce<Cr, 1 Ce onpenenseres no HopmyJe '

© Cy=(E K, + C)/QA,

rZe K¢ — KanHTaybHEE 3aTPaTH HA CHCTEMY COJHEWHOTO TeRMocHa6ie-
fust, py6.; Cs — roxoBHe SKCINIYaTSTMORHME 3ATPATE! (SJICKTPOSHEPTRS,
PEMORT i 0GCiyXHBanue, sapnaata), py6/ron; Q" —rogopas Temno-

Bas Harpyska, IJlm; E,— xesdunuent 3QQexTBBHOCTH KaBHTAIBHHX
;Jlg:ﬁ:ﬂnn. Kaopraishbie satpats (py6.) Ha TeABOCHCTEMY TemaocHal-

K¢= (CR+COG) A+Cak v,

rae Cx— yReabHas CTOHMOCTb KOMIEHTOpa COJHENHON SHeprau, py6/m?:
Cax — yACAbHAA CTOHMOCTD aKKYMYJZATOPA TEMAOTH, PY6/M3: V —o6%b.
€M aKKyMynaTopa Temaot, M3; Cos — €TOHRMOCTD BCROMOIrAaTEJbHOrO
0BOpyAOBaHNA, TPYOONPOBOROB, PDETYNHPYMIIEH apMaTypH, cHCTEMb
KHIT u A 1 1. 0, otHecenHas K 1 M? nnomazu KCD pyﬁ/M"’A — nre-
iaxs nosepxuoctn KC3, M2, ' '
OpHeRTRPOBOTHAR CMETHAS CTOEMOCTH CTPOHTEALCTBA TE/NHOCHCTEME
Ke=KyzA, rae Kyn=150+250 py6. na ! M? naomann mosepxnoctn KC3.

sﬂeprl;;lloaon SKOHOMHUECKH 3¢deRT 0T HCNONLIOBAHEA COJHeuHOR

Sron = & € My, pySiron,
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rae Cr=— croumocts | T TenuoBoii SHEPTHH OT TPAaXHUHOHHOLO HC-
TOUHHKaA TemaocHabxenud, py6.

CpoK OKYNaeMOCTH TeAMOYCTAHOBKH ONPeReARETCA OTHOWICHHEM
KATHTANOBAOKEHHE X TCOJOBOMY 3IKOHOMHUECKOMY JDPEKTY: Tox=

=Kc/3rou.

Caeayer uMeTh B BHAY, YTO HApsiy C SKOHOMHEH TOM/IHBA TIPH HC-
noJAbL30BaHHA coJiHedHoit 3HEPTHH BaXXHOoe 3Haqeﬂne HMeIOT TaKXe TaKne
ACHEKTH, KaK yMeHbllleHue 3aTpASHEHHs OKpyKaipomef cpendl, coxpaue-
HHe TOIVIHBHHIX PECYPCOB, yaydlleHHe CONHAJIbHEX YCTIOBRA.

Pacuer raJieuHoro axkymyastopa tenioro.. B cmcremax
COJIHEYHOTrO OTONJEHHUS ¢ BO3AYMIHLIM KOJ/JIEKTOPOM HCHOJb-
3yercsl raJeunblif akKyMyJIATop TenaoTe. OH TakXe HCIOJb-
3yeTcsi B IACCHBHBIX CHCT€MaX OTONJIEHHS 3JaHHA C IpH-
CTPOEHHOH K I0XKHOMY (pacaiy TeJnoTenyHued (3MMHHM ca-
noM, opaHiKepeeil). PaccMorpum MeTOX pacueTa rajieqHoro
aKKyMyJIsiTOpa: TEIJIOTEl 1Jsi BTOPOrO CIyyasi H 3aMeTuM,
4TO ITOT METOJ pacuera OLHHAKOB AJs obeux cucreM. B ciy-
yae TACCHBHOH CHCTEMHI C reJHOoTenJiuieidl OCHOBHOE KOJH-
YECTBO YJIOBJIEHHOH COJHEUHOH 3HEPrHH aKKyMyJHpyercd
B caMoli TemsHue, H He BoJjee /s Bcelt moayuaeMoH 3a KeHb
[HOJIe3HOH COJIHEUHOH SHEepPruH AOJKHO AKKyMyJHPOBATHCA
B raJieyHOM akkyMmyasitope Tenaore. [Ipa GoxpimeM KoJH-
YecTBE aKKyMyJHpyeMO#i TemJoTH Tpelyercs yBeJHueHue
pacxofa BO3AyxXa, a 5TO MOXKeT NPHBECTH K HeXe/1aTeJbHbIM
KOJIe6aHHAM TEMIEPATYPH B reAHOTEIIIHIE. _

OGseM rajeunoro aKKyMyasTopa TeHJloTH paBeH Ipous-
BeAGHHIO NADIIAAH TOHEPEYHOro CeyeHH:, fax AaKKyMyJsaTOpA
Ha ero AJHHY [ B HampaBJeHHH ABH)KEHHS MOTOKA BO3ayXa:
Vax==[axl. CkOpocTb BO3AyXa (M/C), OTHECEHHAsI K IOJHO-
My CEYEHMIO aKKyMyJaTOpa, onpexéasercs no gopmyne

W = m/(pfax),

TAe M — MaccoBhlfi PAacXox BO3AYyXa, Kr/c; p — MJOTHOCTH
BO3[yXa NpH TeMIepaType Ha BXOje B aKKyMyJATop, Kr/m3;
fax — nUIOLIAAb NONEPEYHOTO0 CEYEHHsl aKKyMmyJaaTopa, M2
O6bemuas Tenaoemkocts, JHxk/ (M2.°C), ranewnoro ak-
KyMyJISITOpa paBHA
Cax = c'r p-r (1 - 8),
rie Cr— yAeAbHAsA TEMJIOEMKOCTb TBEPABIX HacTui (rae-

ku), Jx/ (kr-°C); pr — HOJIOTHOCTH TBEPABIX YACTHI, Kr/M3;
€ — MOPO3HOCTb CJIOf YACTHIL.

Ha puc. 71 nokasaHa 3aBHCHMOCTb MMy OCHOBHEIMH
XapPaKTepPHCTHKAMU TaJeYHOrO AKKYMYJATOPA: JHAMETPOM
uacTuy d (MM), CKOPOCTBIO IIOTOKA BO3AyXa W (M/c),
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YAENLHEIM THADABJHYECKHM CONPOTHBAEHHEM Ap/] (xITa/m)
B LJMHOH (BHICOTOR) akkymyasTopa I’ (M), KoTOpas Tpe-
6yercs a8 ucnoabsopanus 95 Y% HauanbHOK pasHOCTH TeM-
IEpaTyp NpH TenJooOMEHe MEXAy BO3AYXOM H YaCTHLLAMH.
OGLIYHO TOCTATOYHC BLICOTH caost B 500 MM aas ocyurecT-

gge;fgﬂ 9TOro Ten/006MeHa NpH AHAMETPe YacTHL He GoJee

BaXuuMH XapakTepHCTHKaMH fBJsIOTCS DABHOCTL Tei-

LEpaTyp BO3AyXa AT» Ha BXOAe H BHXOAE aKKyMy.asTOpa

21,100
T so0f
N 225
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100 20 sl ‘
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Puc. 71.. ‘HomorpamMma ang pacuera rajaewHoro aKKyMYJIATOpa TEMJIOTH

H HSMEHEHMe TEMNEPATYPH TBEPALIX YacCTHL (FaJbKH) mpH

OABOAE H OTBOLE TEMJIOTH ATy, KOTOpOE NPHHUMAETCA paB-

‘H_Hsmd((:),S ATs. O6uYHO ATa=7--10°C, u Torna ATy =3,5-+
Ilpouenypa pacyera rasneuno

BRJIOYAET CBJ]I%}IyII)OHLI/Ie CTaHH: 1o SEyMyATopa Tepnom
1) ompenenenue xosmmyecrsa TNOJIE3HOH . COJIHEYHOH sHep-

ran (Br.u/nensp), yaosiennoft npuMukalomed x JoMy 'rg-

MHOTEIVINUEH 32 IeHb, KAK CYMMEI COOTBETCTBYIOLLUX BeJIH-

18

YHY JJIST KaXKA0ro uaca Jus: Quon= > Q;
i=6
o 2) I_xjabmo.nneune NPEABADHTE/ILHOTO pacyera akKyMyJs-
T ba. lIpHHHMaeTcs onpeneseHHas 105 NOJNe3HON SHEPTHH,
0TOpas MOeT GhITh aKKyMyJIHDPOBaHa 3a AeHb: K; =0 25+
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0,35, Torpa xosHuecTBo 3Hepruu (BT-4/aeHn), akKyMy-

Jupyemoit 3a JeHb, paBHO Qax=KiQuon. Cpeaniio momui-
HOCTb Tenaosoro moroka (Bt) npu 3apsake akkymyJaaropa
MOXKHO ONIPELEHTh 110 popmyae .

) Qsap = Qak/n’
FA€ N — YHCJO YacoB, B TE€YEHHE KOTOPHX TeIJjoTa HOCTYy:
NaeT B aKKyMYJsTOp, Y. S ,

. .Beanuuny 1 MOXHO ONpeJeJHTh Ha OCHOBaHHH 4aCOBHIX
3HavYeHHH NJOTHOCTH NOTOKA COJIHEUHOH pajuauuu. d1o Oy-
JET TO YMCJO YacoB, B TeYeHHE KOTOPHIX IJIOTHOCTH IIOTOKA
noCTynalomed CONHEYHOH pajHaluy OTJHYAETCSH OT MaKcH-
MaJIbHOTO 3a JeHb 3HadeHHs He GoJee uyeM Ha 25 %.

O6beMHBII pacxoj BO3AyXa (M®/C), NOCTYNIOLIETO
B aKKYMYJIATOP TeMJIOTH, paBeH ’

Vs = Quap/(3600AT; C),

rae Cy —ynenbHas oObeMHas TelJOEMKOCTh BO3AYXa,
Bt.u/(M3-°C). TpeGyemnblii 06beM aKKyMyJsaTOpa TemNJoO-
THI, M3: .

Va}( = an Kz/ (Cau ATT)’

rie Ky — K03()(UUHEHT, YUHTHBAIOWKH YHCIO JHEH, HA KO-
TOpbie 3anacaercs sHePTHA B akKymyJasaTope. O6buHO Ky=
=1,56+2,5; -

3) onpepesenue BLHICOTHI (AJHHH) [ ¥ MJOWajH mHoMe-
peuHoro ceueHus fax akkyMyasTopa. [To Bennuune Vax Ha-
XOAMM 3HaueHus [ u fax, HCXOJS U3 YCJOBHSA, UTO OH JOJ/DKEH
NOMECTUTbCS] B NIpEAHA3HAYEHHOM JJA HEero mpoCTPaHCTBe.
3aTem onpejenseM CKOPOCTb IIOTOKa BO3jAyXa H BHGupaem
AMaMeTp TBEPAbIX YacCTHI (TaJbKH), a TaKke OPHEHTHpO-
BOYHO NPHHHMAeM JONyCTHMOE THIApaBJHYECKOe CONPOTHB-
Aedne akkymyasrtopa, ITo rpaduxy Ha puc. 71 onpexensem
yAe/bHbE IOTEPH JABJeHHS B cnoe Ap/l u 3aTeM pacCuuThi-
BaeM obuiee conporuBaenue, klla: ‘

A
Apen = '_lp‘l'

Ilo sToMy rpadHKy Takke ONpeLessieM TO 3HaUeHue BEICOTHI
(nnmmb) caos I, xoropoe Tpebyerca Aas 9¢QeKTHBHOTO
OCYLIECTBJEHHUS TeNI000MeHa B CJl0e, T. €. JJs HCHOJb30Ba-
nust 95 % mcxoano# PasHOCTH TEMIEPATyp. BO3AYXa M vac-
T, Ec/M npuHATOe paHee 3HA4YeHHE ! meHbllie, yeM ¥, 1O
Heo6X0AMMO NMOBTOPHTH PACYET ¢ HOBLIM 3HauyeHueM [. Pac-
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CUATHIBAEM MOTEPH HABJICHHS B NOABOASHIEM AP, ¥ OTBOJAA-
meM Apor BO3AYXOBOARX H ONPEAENsieM CONPOTHBICHHE aK-
KYMyRATOpa TEMJIOTH B UeJOM: APax=ApPca+Apu+Apor.
MecrHble CONPOTHBJEHHST MOXHO y9ecTh C HOMOIIbI0 3KBH-
BAJIEHTHOH JIJIMHBL [5==4,5n0s, Tl€ flgos — YHCJIO I[OBOPO-
TOB BO3JyXOBOja.

IpuBeaennas AJHHA BO3AYXOBOAA lnp=1I-+I,.

Naomwans conHeuHoro KoaneKTOpa AJS MJAABATEALHOIO
Gacceiina. Ilnomane konnexkTopa (M2) cOJHEYHOH SHeprHH
AJISL MOAOIPeBa BOAHI B NJiaBaTeabHOM Oaccefiie MOMKHO OM-
penesnts no dhopmyne A=*kAq, rae k=0,4=-0,6 nasa saxpsi-
Toro Gaccefina, #=0,6-=-1 nas oTKpHTOro JeTHero Gaccefi-
Ha; Ag — NJOMAAL NOBEPXHOCTH BOLH B ‘acceifiHe.

TIpu npoexTnpoBanny resnocHCTeM IS IOAOTPEBa BOXH
B N/IaBaTe/IbHOM GacceliHe MOTYT GHITh HCNOJb3OBAHL! ABA
THIIA KOJJIEKTOPOB — IIJIACTMACCOBEIE €3 OCTeKJIeHHS M Teli-
AOBOH H3OJALHH H MeTa/UIHUYeCKHe C OZHOCIOHHBIM OCTEK-
ARHUEM H TeNNOBo# n3onsAuueil. TUNUUHEIE sHAYEHHS KO-
bHNUEHTOB TeNJOmMOTepL JeXaT B npegenax 20—
40 Br/ (m2-°C) pna KC3 nepsoro tina u 6—10 Bt/ (M2.°C)
ans KCO Broporo tuma,

Koappuuuent mnorJomenus coaHeunoi SHEpPrHu ANA
naacrmaccoporo KC pasen 0,9—0,95, a adppextuBubft ko-
sdénunent mornomenns aas KCD ¢ oaHOCIORHLIM OCTex-
JgenueM — 0,76—0,82, Ilnacrmaccosnie "KC3 [IPaKTHYECKH
He NOABEepraloTCs KOPPO3HH, HO OHH HE BHAEPKHBAIOT BO3-
HefiCTBYsT yJAbTPA(HONETOBOTO H3NYYEHHS B TEYECHHE JIH-
TeAbHOro nepuoja. Ilaxe ecam uX H3rOTOBASIOT M3 NJAACT-
Mace, cTabuMsHpPOBAHHLIX TIO OTHOIIEHHMIO K BO3ACHCTBHIO
yAbTPady0NeTOBOTO H3MyUEHHS, CPOK HX CayKOH He IpesH-
maer 10 ser. MeTa/nnueckue KOANEKTOpH! MOTYT CJYXHTD
Gostee asuTenbHE CpOX (Z0 20 neT) mpH YCIOBHH npHHA-
THA MEp N0 HX NPOTHBOKOPPO3HAHOH 3amHTe, B MNEPBYIO
Odepens nyTeM NPaBHJALHOTO BHOOPa MaTepHaJoB K nomaep-
¥anua pH TenioHOCHTeNss B COOTBETCTBYIOMHX npejenax.

Ilnomanes nosepxnocTd cosmeysoro KOJlJIeKTOpa, Heob-
XoaMMas JJIst TOJOTpeBa BOALI B OTKPHITOM NJaBaTeJbHOM
Gaccefine B JeTHHHA NEPHOA, B 32aBHCHMOCTH OT THIA KOJLJIEK-
TOpa OpHEHTHPOBOYHO MOXKeT ObIThb NpPHHATA PaBHO¥ 50—
100 % naomazm BomHOR moBepxHOoCTH Gaccefina. Bovee
TouHO mjomane nosepxHoctn KCD Moxuo onpegennts wuc-
X0aa u3 Tenyomorpebienus Gaccefina Qg KIIL KC3 1,
KOJHYeCTBa mocTynaiomel CONHeYHOA SHeprud Ex M JOJH
CO/IHe4HOH aHeprHu f B MOKPHITHH TenJoBoH HArpy3Kku: A=
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=Qsf/ (MxExN), Tie Q¢ — Tenaopas HAarpysxka sa pacuer-
Hul TIEPHOZ, OMpefiesieMas TelJOBLIMH HoTepiMu Gacceil-
na, MJLx; f — cpeiusis A0S CONHEUHOR SHEPrHU B Obecne-
yeHHH TENJIOBOi Harpy3kH; n — cpepunii KIIHI KC3; Ex —
JIOTHOCTb NOTOKa COJIHEYHOH 3Hepruu Ha maockocTh KCI,
MJIx/M2 B nenn; N — uHEI0 AHe# B pacYeTHOM NepHoOAe.
ITpu npuMeHEHHH NPO3PAUYHOrO NOJHMEPHOTO MOKPHITHS
TeNJOBHE NMOTEepH IJaBarejbHOro Gaccelina 3a KaxkAbBI uac
MCTIOJIb30BAHMS NOKPHITHS yMeHbllaloTca: Ha 80 % — more-

1
5 -
4
k)
¢ i
\
i 1 { i } 1. o . :
710 50 ' 39 19 17 36 5(3 . /70
[nouade KOANEKMOPA , M finowade Jocceina, it

Prc. 72. HoMmorpaMma Aas pacuera COAMeqHOR ycrauoms.u:.na gaa:gé
reapuore . faccefina ¢ moxputheM (A) m Ges HOKPHTHA ( ‘)_, TORO
" . NOCTYNAEHHE COMHEYHOR SHEPTHA (xBr-4/u? B roa):

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

pH BCJELCTBHE MCTIapeHus BOAM, Ha 40 % — KOHBEKTHBHLI®
NOTepH, a MOTEPH TENAOTH 32 CUET H3JYUECHHS yMEHbUIAKT-
cs mMano. Ecan JKe HCIOJb3YIOTCA HEnpo3pauHble NOKPHITHA
(neHonsiact), TO CYILeCTBEHHO YMEHbLIAIOTCS BCe BHAH
: b Gacceiina.
Temlzi):o;;g. 72 noxasaHa HOMOrpaMma JJjf OnpejiejeHus
NJIOLIAAH TIOBEPXHOCTH COJIHEYHOTO KOJJIEKTOPA IS OTKPH-
TOFO NAABaTELHOTO Gaccefina ¢ NPHMEHEHHEM TENJOH30/H-
pymomero noxkputus (4) u 6ea Hero (Bu) B palioHax ¢ passiny«
HEIM TOAOBHM KOJIHUECTBOM COJIHEYHOH 3HEprHH, NOCTynalo-
i bHYIO IOBEPXHOCTD.
mephﬂg ; (;{p: ;OH; 3‘]::'“21‘ a. ,le.r)m GaccefiHa NJOWALbIO 40 m?
B palione ¢ TOZOBHM TNOCTYNJIEHHEM COJHEUHOH SHEeprHH
1230 kBT-u/M? TpebGyeMas NAOIaJb NOBEPXHOCTH KOJIIEK-
Topa papsa 17,3 M2 B Cayuae HPHMEHEHHs NOXPHTHS AAA
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TEIJIOH30/IALHH IOBEPXHOCTH GaccelHa B Te MePHOMLI, KOTAA
UM HE NMOJB3YITCA (HOYBIO, B MACMypHYIO moroay), u 55 m2
B Clyyae, KOrza HOKpHITHE He NpHUMeHsercsi. B kauecrse
COJIHEUHOrO KoJJIeKTopa Hemoss3yercs maockuét KC3 ¢ oa-
HOCJNIOAHEIM OCTEK/EHHEM, HMEIOLHiH yroJa HAaK/JAOHA K TOpH-

30HTYy Ha 10° meHbille mHKpOTH MecTHOCTH, KCD OpHEHTHPO-
BaH Ha Ior. '

Fnasa wecras

U3rOTOBJIEHME, MOHTAX U DKCMNYATALMSA
CONHEYHBLIX YCTAHOBOK

. 19. BbIGOP MATEPMANIOB AN COHHEHIH.HX YCTAHOBOK

"'Tlo cpaBHeHHIO ¢ OBHLIYHEIMH CHCTEMAMH TEIJIOCHaGxKe-
HHS COJIHEUHBle YCTAaHOBKH TpeOyioT GoJiee « TILATEJABHOTO
NPOEKTHPOBAHUSA, KOHCTPYHDOB2HHS 3JICMEHTOB, MOHTAkKa
" 3KCmiyaTauuy. [las obecneyeHns HajexHOK H 5pdeKTHB-
HOH paboThl COJIHEUHBIX yCTAHOBOK B TEYEHHE BCEro pdc-
Y€THOTO NepHOja HEOGXONMMO OCYLIECTBHTH IIpaBHJBHbIN
BhIGOD re/HOTEXHHYECKOr0 060PYAOBAHHS H MaTEPHAJIOB A/
€r0 HM3rOTOBJEHHS H INPOH3BECTH KaueCTBEHHO DPaGOTH no
YCTaHOBKEe H MOHTaXy 060pyI0BanHsl. )

Marepuane 1is H3roTOBACHHS KOPNYCA COMHEUHOTO KOJI-
NeKTOpa. OCHOBHBLIMH 5/1€eMEHTAMH AKTHBHOH TIeJIHOCHCTEMb
ABJIAIOTCA KOJIIEKTOD COJIHEYHOH SHEPIHH M aKKyMyJATOD
TEIJIOTHL. JEJIA M3TOTOBJIEHHSI 3THX 5/JeMEHTOB CHCTEMHl HC-
NOJIB3YIOTCA pa3JHYHbIE MaTepHaJsbl — MeTaJsllbl, MIACTMAC-
CBbI, CTEKJNIO, GETOH, AepeBO, NOJHMEPHAA IJIEHKA, TElJOU30-
JAALHOHHBIE MaTepHalbl, pesuHa. OCHOBHBIM TpeGOBaHHEM
K BHIGODY MaTepHaJsioB SIBJSIETCS] TPeGOBaHHE COBMECTHMO-
CTH KOHCTPYKIHOHHBIX MaTEPHAJIOB C PAGOYHMH JKHAKOCTS-
MH [pH yCJOBHAX 3KCIIyatanud. Oco6eHHOCTBbIO pabOTH
COMHEYHBIX KOJJIEKTODOB SHBJSIETCH BO3LGHCTBHAE HA HHX
BHELIHeH cperl. [103TOMy KOpIyc KOJIIEKTOpa, BMella iomi il
TAKHE KOHCTPYKTHBHBIE 3JIEMEHTH, KaK JIyUeNnor/omiaouas
TIOBEPXHOCTh C TPYOAMH MM KaHAJaMu HJI TEMJIOHOCHTENS,
OCTEKJ/ICHHE, TeNJIOBasl H30JALHA, AOJNKEH HaJekKHO 3allH-
WaTh HX OT BO3AEHCTBHS BHELIHEH Cpejsi, npegoxXpaHss OT
HONafaHUsA BJIATH, IBIJIH, BpeAHLIX BelleCTB,

Kopnye komekTopa MoMer 6HTH H3roTOBJEH H3 OIMH-
KOBaHHOIO »Kesle3a, aJlOMHHHA, CTeKJIOTK4HH, jlepeBa, Kay-
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4yyKa, KOMIO3HIHONHEIX MaTepHajoB ¥ Ap. BmiGop wmare-
pHajia OCYLIeCTB/AETCA B COOTBETCTBHH C KOHCTDPYKIMEH B C
yueroM Haauyusi Marepuana. Tak, Ans BaKyyMHPOBAaHHQro
COJIHEUHOTO KOJJIeKTOopa TpefyloTcs TpyOul H3 Bucoxogaqe-
CTBEHHOro GOPOCHIMKATHOrO CTEKJIa. S ‘

Bce MaTepuaJibl, HCIOJMb3yeMble JJisl U3TOTOBJIEHHA 3J1€-
MEHTOB KOJIJIEKTOPA, JOJIKHE BhIAEPXKHBATb MaKCHMaJpHpie
M MHHHMAajbHbie paoune TeMmeparypbl. BHyTpu Kopmyca
KOJJIEKTOpa JOJIKHO GHTh NpPeiycMOTpeHo cBoGOAHOE Ipo-
CTPaHCTBO AJis1 paciunpenus abcoplGepa, TeMneparypa KoTo-
poro Moxer pocrurate 200°C u Gosee (npH OTCYTCTBHH
TENJIOHOCHTEJIAA ). ) :

Martepuaas AJs Jy4enoroulaonei nopepxHocTH KoJ-
aektopa. [Ipy BHIGOpEe KOHCTPYKUHOHHHX MaTepHaJoB A
H3rOTOBJIEHHS! 9JEMEHTOB reJIHOCHCTeM HeOOXOAMMO YUHTH-
BATb HX COBMECTHMOCTb C pabounmMu KuAKoCTAMH. [IpH aTOM
IJs TpeJOTBPALIEHHs KOPPO3HH HEOBXOAHMO YYHTHBATh
cey10llHe peKOMeHAaLHH.,

ANIOMUHMA HeJb3 NPUMEHATH B CJayudae NpAMOro
KOHTaKTa ¢ BORomposonHof Bonoit (pH=8-+9) Ges ee xu-
MHYeCKO 06paboTku M jo6apsenus HHruGUTOpa KOPPOSHH.
OH MOXeT NPHMEHATHCA NPH NPAMOM KOHTaKTe C JAMCTHJ-
JHDOBAHHOH HJM JEHOHH3HPOBAHHOH BOAOH, COAepKamleH
MHrUGUTOD XOPPO3HH NPH YCJAOBHH OTCYTCTBHSI KOHTaKTa
¢ XeJe30M MJH MeAbIO, KOTOpHe, o0/iajasa MeHee NOJNOXKH-
TeJbHHIM 3JIEKTPOJHBIM NOTEHIHa/IoM, 00pasyIoT.C alloMH-
HYEM rajbBaHHueCKHe napbl. KpoMe TOro, ajlOMHHHH MO-
xer paGoTarh ¢ 6€3BOJAHBIMH OPFaHMYECKHMH KHAKOCTAMH.
CxOpoCTb BOJAH H BOXHEIX pacTBOpPOB B Tpy6ompoBojax He .
RoJKHa mpesbimath 1,25 M/c.

Menap u ee COJAaBH MOXHO IPHMEHSTh NPH MNps-
MOM KOHTAKT€ C AHCTHJJHPOBAHHOH M JEHOHH3HDOBAHHOM
BOZOH HJIH C BOJOTMPOBOAHON BOJLOH ¢ HHSKHM COAEDKAHHEM
XJIOPHAOB, Cyab}aTOB U CyIb(HIOB, a TakXKe ¢ 6e3BOAHBIMH
OPraHHYECKHMH XMKHIKOCTSMH. Melb HeJb3s NPHMEHATD.
B CJIeAYIOWHKX CAydasnx: . o ‘

1) npu NpsiMOM KOHTaKTeé C BQAHHIMH DPACTBOPAMH C BHI-
COKHM COZepXKaHueM cyJibdHaa BOXOPOAA, XAOPUJIOB H CyJib-
¢aros; .

2) npu npsiMOM KOHTAKTE C BOAOH M C BOAHLIMH DACTBO-
paMH NpH CKOPOCTH HX ABHXeHHs CGosee 1,25 M/C H 1npH
pH no 5.

Cralb peKOMeHAyeTCs NPHMEHATb NPH NPAMOM KOH-
TakTe ¢ RUCTH/NMPOBAHHON H AECHOHH3HDPOBAHHON BOAOH MK
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C BOAOH, copepxauiedt HHruGHTOPb KOoppodnun (pH=8+=12),
Npy HU3KOM obuiem cosecoaepkanui. Ee HeJb3s NPHMEHATSH
B [IPAMOM KOHTaKTe ¢ He0GpaGOTAaHHOH BOAONPOBOLHON BO-
JO#, AMCTH/IIMPOBAHHOR HJIH JEeHOHH3HPOBAHHOA BOJOH
¢ pH 6ouee 12 naiu pH 1o 8.

OunHKOBaHHYI0 CTaJp (XKeJaeso0) caeayer
NPUMEHATH A/ BHYTPeHHER OOIIHMBKH aKKyMyJATOPOB TeN-
JOTHI C KaTOJHOH 3aIIHTON H ¢ 6€3BONHBIMH OPraHHYeCKHMHE
HUAKOCTAMH. Ee Hesb3si NDHMEHATH B NIPSIMOM KOHTAKTE
C BOAOHA H BOJAHBIMH DACTBODAMM, COAEPIKALUINMH HOHH MeLH
uan umeiomnmu pH Gosee 12 win pH go 8, a rakke npn
TeMueparype BoAnl Bhiire 55 °C. :

epXaBeloUlass CTaJdb AOMKHa 06JajaTh BHICO-
* KHM COHNPOTHBJICHHEM K NHTTHHrOBOH KOPDO3HH, MEKKDH-
CTANVIHTHOH KOPPOSHH H KODPO3HOHHOMY pacTPeCKUBAHHIO
8 pabounx cpenax. Ee MOXHO NIpHMEHSTH NpPH KOHTaKTe
¢ 0e3BONHLIMH OPraHHYECKHMH XHIKOCTAMH. BO Bcex oc-
TaAbLHHX CAy4asx BHOOD MapKH HepKaBellled CTajH A0J-
XeH GbITh OCHOBAH Ha ee COBMECTHMOCTH C KOHKPETHOH XHJ-
xoli cpepofi. ' ‘

Ilnacrmacca, peswHa, Kayuyk, KOMMNOS3H-
HHOHHDLIE MATEPHAJB XOPOIO COBMECTHMBI C XKHJA-
KHMH TeNJIOHOCHTENAMH — BOJOH H.PYrHMH XHAKOCTAMH.
Oanako MacmiTaGH KX NpPUMEHEHHS B reJHOTEXHHKE MOKa
HeBeJHKH.

Mareprajn no/XHE 061284Th CJeAyIOMHUMH XapaKTe-
PHCTHKAMH:

XOpollleii yCTOAYHBOCTBIO K BO3AEHACTBHIO YaABTpaHOJE-
TOBOTO H3JY4YeHHA H aTMOCepHHX (AKTOPOB — OCaAKOB,
3arpA3HeHHi U T, 1., .

CHOCOGHOCTHIO BHIIEPIKHBATh KOJe6GaHus TeMnepatyp or
—25 no 150 °C; : ,

AOCTAaTOUHOH MEXaHHYECKOA NpPOYHOCTHIO H NOXKAPO-
6e30macHOCTHIO.

Hegocratku niacrmacc: Jerpaiupylor nox AelicTBueM
" YAbTPaHOJETOBOrO H3JyUeHHS H He BBACPKHABAIOT BHICO-

KHX TeMNepaTyp, KOTOpble MOTYT Pa3BUTLCH NPH OTCYTCTBHH
TeMJIOHOCHTEJISl B KOJIJIEKTOPe.

Bunyckaemeie B CCCP njockHe KOJJIEKTOPH! COTHEYHO#
SHEPTHH HMEIOT HH3KHE ONTHUKO-TEMJNOTeXHHYECKHE XaPaKTe-.
PHCTHKH, OTJHYAIOTCA G6oabluof ynmespHO#t Macco#d (50—
60 xr/m? npu usrorosiennn KCD H3 cTa/bHOrO WTaMnoBaH-
HOro. pagnatopa B CTajbHOM Kopnyce H 40 kr/M? B .ajiomu-
HHEBOM kopnyce). Ecau npumeHaTh njaacTMacehl, Kayuy,
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€3UHY ¥ KOMIO3HIKOHHEE MaTepHaJbl, TO Macca KOJ/JEKTO-
goa y};aeﬂbmmc;i 1o 5—10 xr/mM2. B ®PI' u <Dpaﬂémﬂ BbI-
nyckalorcss KCD U3 CHHTETHUECKOrO Kayyyka H OpeOpeHHHIX
n1aCcTMacCOBHX TPyO, BHAEPXKHBAIOMUX KaK Hu3kue (10
—30°C), Tak u BhiCOKHe (10 110—140 C) Temneparyph,
He TIOPTSIRMXCHA MO JAeHCTBHEM yJABTp a(dHOIETOBOTO uany:
ueHHs, UMEIOWAX BHICOKYIO 3 (eKTHBHOCTL H HH3KYIO CTOH
mocTh, CebecTormocTs | KBT-4 NpOH3BOAMMOH B mjacTmac-
copnix. KC? rensiotst B 10—12 pas HuiKe, 4eM B METaJlIH-
deckHX, M B 4—5 pa3 HHxe, YeM IpH CXKHIaHHA XKBAKOTO
TONARBA HJAH TPH HCIONb3OBAHHH TEMIOBOr0 HACOCa.
OueBHAHO, HYKHO HaNpaBHTh YCHJIHSA Ha NPOH3BORCTBO

HOBHIX THIOB COJIHEUHHIX KOJIJIGKTOPOB M3 COBPEMEHHBIX Ma-
TepHAJIOB, BKJIIOUAA NONHMEPHbE H KOMIOSHUHOHHHE Mare-
pHaib. B HH3KOTEMNEDATYDHHIX COJHEUHHX YCTZHOBKAX,
NpeiHa3HAYEHHBIX A/ NOJyYeRHs ropsiyeld BOAN B HHAHBH-
AyaJbHHX KHABX AOMaX, JAUHBIX JIOCEJIKAX H HA CENBCKO-
X03AHCTBEHHHX OOBEeKTaX, a TakxKe njfl of6orpesa nAaBa-
TenbHHX 6accefiHoB, 1esecoo6pasHo HCNOAb30BaTh NJacT-
MaccoBhe KOJJIEKTOpH. HeroTopeie KOHCTPYKUHH nonowux

0J1JIEKTOPOB OYAYT ONHCAHLI HHXKE. - .

¢ JIMare;Fna-.n zgzapaquoﬁ H3OJIAIMA COMHENHBIX KOAAEKTO-
pos. [Npospaunas B30JANAS OpeJHA3RAUEHA A CHHIKCHUA
tensoguix mnoreps KCD H TNpeRoTBpalleHHs nNonazaHui
0caikoB BHYTpb Hero. OOBYHO HCHOJB3YETCsl OJHH HJH IBA
CJI0f IPO3PAYHON H30JIANHA }(C@, HO MOTYT TaKiKe npméea-
uarhes KCOD 6e3 mpo3pauHofi H30JALHH, a HHOTJA H K

C TpeMs COSMH H30/IAOMH. MaTepuas npospavHon nsomﬁx-
IHH AOJKEH 06JajaTh BLICOKOH HPONyCKaTeJbHCH CIOCOL-
HOCTBIO JJIfl COAHeUHOH pajmanuu (AJHHA BOJH OT 0,3 no
2,5 MKM) ‘B 6bITb NPAKTHUECKH HENPO3payHLIM AJs AJIHBAO-
BoJHOBOTO (6oJee 3 MGKM)G’I‘GIIJIOBOI‘O H3JyHenus, HCRYCKae-

rO NOBEPXHOCTbIo abcoplepa. 7 , ,

e 06b1'ml()> ncnonbsye'rcg. okonnoe crekno. Jlyawe Bcero
NPHMEHSTh CTEKJIO C HH3KHM COJepKAHUEM OKCHAOB me.ne;
3a. Crekso A0JXHO OLITb M30AHMPOBAHO OT MeTaéTIJ]quCl;H-
nosepxHocTefl ¢ TOMOIUBIO peaunosofi [1-06pasno npoinog_
KH ¥ yNJOTHEHHA BO H3BexaHue €ro MOBPEKACHUA Monux
pa30BaHKA TPELINH B pesysbTare BOSHHKHOBEHHS Ten.a
Hanﬁﬁﬁi@i@rnsﬂmm MaTepHanoM IIpO3payHOA H30JALHM
AB/AETCS NONHMepHas TNyeHKa, o6nanaomas, K comanenu%
CYIIECTBEHHBIM HENOCTATKOM, CBASAHHLIM C nerp%naune
mox ZAeficTBHEM YJbTPa(HONETOBOTO HI3MYUEHHS. JNHAKO,
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YUHTLIBaA ee HH3KYIO CTOHMOCTB, €€ BCe e LeJecoo6pasHo
IpUMeHATh. Brillte Gulsin omucanbi KOHCTPYKIIHH TeJMHOCYIIH-
0K C NPHMEHEHHeM NOJHMMEpPHOH MJEHKH. B mocsenyomiux
~paszenax OGyner [aHa AONMOJHHTE/bHAS HHbOpMaUHS 1O npH-
MEHEHHIO MONMMEPHEIX MATePHAJIOB A5 H3TOTOBJEHHS KOJI-
Jexropos. IlosuMepHas naenka ayume (no CpPaBHEHHIO CO
CTeK/IOM) TPONYCKAET COJHEYHOE H3JIydYeHHe, IO3TOMY IpH
ABYXCIOHHOK NPO3pAuHOH H30JISILHA MOXKHO OHH CJIO¥ CTeK-
J14 3aMEHATb NMOJHMEpPHOH nueHkoli. HIns nosblierus Cpoxa
CIyXOB TMJIEHKH ee HeoGXOZHMO CIHENHaIbHO o6paGorath
C LENbIO MOBLIUEHHs CTAOHJBHOCTH MO OTHOIICHHIO K BO3-
AeACTBHIO YIbTpa (PHOJIETOBOrO H3JIYUeHHS. ,

Tenaousonsiuronnnie MaTepuanb 1Jaa Koanekropos. Ten-
JIOH30JIALHOHHEIH MaTepHaJ OJ/IKeH OTBeyaTh caepyIouum
TpeGoBauusM. OH OJMKEH HMeTb HH3KHH K03 bHUIHEHT Ten-
JIONPOBOLHOCTH A, HH3KYIO IJIOTHOCTb P, BLICOKYIO TeMnepa-
TYPy NIaBJICHAS, BHICOKYIO CONPOTHBJISEMOCTb pPa3/IHUHLIM
BPEAHBIM BO3JEGHCTBHAM M BJHMSHHIO NOrOLHBIX YCJI0BH L.
Hannyumnmn Tennonsonsunonnsimy MaTtepHaJaMH ABJAIOT-
Cfl NEHONIO/IMYPETaH H JIOJIUCTHPOJ, MOTYT HPHMEHSTBCS TaK-
e MHHepaJbHas BaTa H CTEKJIOBATA.

XapaKTepHCTHKH HeKOTOPHIX HaHGOMee ynoTpe6HTENbHBIX
B KOHCTDYKUHSAX KOJIJIEKTODOB TENJIOH3OJISLHOHHLIX MaTe-
pHuafoB npuBeeHs B Tabu. 9.

Ta6anua 9. Tenaousonsumonusie MaTepHaan

Marepran A, Br/(M-K) T, °C 0, Kr/m?
Honucrupon 0,035 80 0,02
ITewonosuyperan : 0,028 ¥00 1 0,035
Ilenonnacr 0,03—0,08 150 | 0,4-—0,7
HonnBuuuaxnopuny 0,035 130 | 0,04—0,08
Hoaumerakpunamug 0,029—0,035 | 160 | 0,03—0,2
Mpnuepanbnan Bata 0,038 200 0,145
CTekI0B0/I0KHO 0,036 300 0,12

YnnoruuTenbHbe MaTepHadp ¥ NPOKJIALA-
KH. JIng yIoJIOTHEHHS CTekna B KopHyce COJHeYHOTO KOJ-
JIEKTOpa Jiyulle BCero MOAXOLUT CHJIHKOHOBAS pe3uHa. Y-
JIOTHUTEJIbHBIE NPOKJAJKH HeoGXOAHMO NMOMENiaTh ¢ ofenx
€TOPOH crekJa. [l sToro NPOKJIaAKa A0NKHA HMeTb 11-06-
pasunyio dpopmy ¢ 3330pOM a4 CTeKJa.
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Martepuadan CEJMEeKTHBHBX HOKPBTHH
B ra1.5 noapo6uo onHCaHbI CEIeKTHBHEIC NOTVIOMAIOLIfe 110-
KpHITHS JAJs JIyUernor/iolanlilei MOBEPXHOCTH COJHEYHOTO
KOJIEKTOpa M CROCOOB HX MOJydYeHHs. BoJee nerasbHble
cBejieHHsl COfeprKaTcs B CreuuaspHOH JUTepaType. ]

TenaoHocHTeaAun A CONHEYHBX KOJ

ax rops-
‘AekTopoB (raba 10). B XHUAKOCTHBIX CHCTeMax TOp

Ta6auma 10. Ceofictea Temnonocurenedt aas KC3 (mpu 20°C)

. 8 Yrtesof0pOAH
R | ® 2 .
g2 | 8| § <
Tlogasaresas 3 £ g: g S| % apovarii- | mapadu-
‘ g 3 EE | aEs{ = ueckMe. | HOBHE
3 ERl =&
& ;% &8 Ce=] O= .
— — — —60+- —
Temmepatypa 0| — 36 33 Py
3aMep3anun
Tsam °C a0 o
Temneparypa 100 — | 10| 106 | — |180—34

gutteHust Txan,
°C

Viensuas ten- |4,187|1,005| 3,3 | 3,6 |L4—2 1,5-2,¥ 1.8—26
noemrocth Cp,

Tell{fg;{;{;g;);{() 0,68 |0,026) 0,43 | 0,42 0,16| 0,13 | 0,13

HOCTh A,

por/ 0K o9 |16,06] 3,4 |5 10~ | 9-50 1—60
10-¢ m2/c

4ero BOZOCHAGMKEHHS W OTOIIEHHS B KauecTBe TeMJOHOCH-
Tess B COJHEUHOM KOJIIEKTODE HCIOJb3YIOTCS B ocaé)BHo;vf
BOAA WJH HE3aMep3aiomlas XKHIKOCTb — aHTHPHS. TOB(I)>IX
AYUIHBIX CHCTEMAX TPHMEHSIOTCS KOJJIEKTODHI, B KO op X
narpepaetcs BO3fyX. Boja Kak TENJOHOCHTE/]b HMEeT rl;ga-
JieIeHHbIE TIPEHMYIIECTBA U HEJOCTaTKH B CDABHEHHH C -
Ayxom. Boga uMeeT xopoluiMe TEeIVIO()H3HIECKHE CBOUCT
(TenI0eMKOCTb, KO3 (D(HIHEHT TelJIONPOBOIHOCTH, Bf[SKOCT:-,
IIJIOTHOCTD), OJHAKO NPH OTPHIATEPHBIX TEMIepaTypax ;{Hx
pYKHOTO BO31yXa OHa 3aMep3aer B TpyGonpoBojax H gpyaTh
3JIeMeHTAaX reJHoCHCTeMb. [103TOMy HEOGXOAHMO NPHHAM T
MephHl 10 NpeJ0TBPALICHUIO ee 3aMep3aHHs. Cepaesr;;cz)lob?pno
6ieMy mnpencTaBiseT KODPO3HOHHAS AKTHBHOCTb BOJ
OTHOLIEHHIO K GOJBIIHHCTBY KOHCTPYKIIMOHHEIX MAaTEPHAJIOB.
BoayX He 3aMep3aeT M He BHISHIBAET KOPPO3HH, HO €r0 Tell-
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JOMH3HYECKHE CBOHCTBA 3HAUMTEJBHO ycrynawort Boae. Pas-
MEpEL BO3RYXOBOXOB H KaHaJjO0B AJI5 NOTOKa BO3JyXa HaMHO-
ro 6oJibLie Pa3MepoB KOHCTPYKTHBHLIX 3JIEMEHTOB XHAKOCT-
HEIX CucreMm. Kpome TOro, BeHTHIATOPH B BO3AYIIHBIX
CHCTeMaX NOTPeBJsIOT GOJbIIOe KOJIHIECTBO SHEPrHH M €O3-
Aal0T wyM. Bosaylmbil moTox moskeH oMBBAaTH BCIO [o-
BepxHOCTh abcopbepa nas obecneuennus 3 dexTHBHOTO Ten-
JI000MEHA € JIyUenorJouaomen HOBEPXHOCTBIO.

B XuIAKOCTHBIX cHCcTeMax HapARy C BOAOH HCMOMB3YIOTCA
TaKXKe HesaMep3aloliHe TENNOHOCHTE/H — STHJIEH- K npo-
THJICHIVINKOJIb H Ip. IX He0CTaTKOM SBJISIeTCs MaJbili CpOK
cayx6u (10 3—5 user). Iponunenrankons B oranune or
STHJAEHIINKOAA He TOKCHYeH. TOKCHYHOCTH BOABI 3aBHCHT OT
BAL2 NPHMEHAEMOr0 HHTHOHTODPA KOPPO3HH. Yraesozopon-
Hble TeNJIOHOCHTEJIH MaJo TOKCHUHH. He caenyer NpHMEHATD
¢peonn, nockoabky onnu pPaspywaloT 030HHHIH CAOH aTMo-
ccpegbx 3eMJIH. '

BOBCTBA HEKOTOPHX MarepHaJOB AJS H3TOTOBJCHHS
TEJTHOCHCTEM, a TaKKe CeJIEKTHBHEIX NOIVIOLIAI0MIHX HOKpH-
THH npHBeJeHH B Ta6a. 11 y 12,

Marepuaam nas aKKymMyaaropos temiaoru. ocratouno

nojpo6roe OnHCaHHe METOXOB AKKyMyJIMDOBaHHs TENJOTH,

Ta6auuma 11, Caofictpa MATepRa/oB A4S IeJNOCHCTEM

Marepran - ’ C(.K:J!I();(/ 0. wr/m BT/(A'M'. K | a e
Crpoureasine matepuann -
" Beron C 0,83 | 1920— | 0,86— | 0,6— | 0,88~
) 2240 1,73 0,98 0,97
Kepomwe - - 0,921 1920—- 10,6~1,3( .0,26— 0,93
. 2080 0,89
Hpesecuna 2,51— 1350—740{ 0,1— 0,6 | 0,9
2,93 0,16
Kepamuyeckasn 0,8 1,7—2,9(0,2—0,8) 0,6—0,9
NAUTKS
Meraann
Crans 0,5 7830 45 0,8-0,9] 0,85
Keneao - oxucaen-} * 0,5 710 55 | 0,8— 0,94
HOe ' 0,94
AmoMunuf: N
ITOJIHPOBaHHLI{ 0,88 2740 202 10,1—0,4 O,gg
OKHCACHHH [ 0,88 2740 202 0,4— 0,
L 0,65
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Ta6anna 12, XapaKkTepucTHKA OCHOBHLIX CEJCKTHBHLIX
NOTOMAIOWHX NOKPLITHA

R e ”Z#Z:&ﬁé’é’?{“ , Crenens
. ® AAAI0K
Tokprirhe 205:?«23:3%9 u:dxgaupacuoro HOKPLITHS & /8,
HanYUeHHS & BT HEHH €,
cKa:
qepn::rggzﬂ 0,95—(32,98 0,8—40,97 Ty 135
0 4 ‘ ,
oBas ,
ggﬁﬁ(z};aﬂ 0,92-—-\0,32 0,8:;—;0,9 v lél
¢ XpOM - 0,87—0, s
:{ng::g g{?}om Ha 0,92—0,94 0,07—0‘,12 . 8—13
HHKeNe . » 5
UYepunifi Hukeab Ha 0,93 0,06
HHKEJe ~ o
YepHui LHHK 0,9 8,}1 85
Okcug  Meau HA 0,93 , :
aAOMUHARY

a TakK¥XKe TeﬂJIOﬂKKYMyJIPIpyIOIU.HX Ma‘repna.nos, ﬂpHM:;I::O
MBIK B KHJIAKOCTHBHIX H BOSJIleIHHX FeﬂHOCHCTeMa)éJ;‘Og ana
BOJOCHAGXXeHHs U OTONJeHus, fauo B § 6, a B Tga‘ 11  Rana
cpaBHHTE/IbHAS XapaKTEPHCTHKA 3THX MaTepHaJ ‘eM A 50-
JOHATPEBaTe/IbHEX YCTAHOBOK H JXHAKOCTHHIX c;[:T-rennoax-
AeHHs Jiyuylle BCEro ‘TIpHMEHSTh BOAY B KauecTBe. Te

i \ HIHBIX T'eJIHOCHUC-
- KyMyJHpylolllero MartepHaja, a AJf BO3LY

TeM—raJjbKy, rpaBufiH T. 1. OpHAKo Claefyer qmeT;eB ?géx;r-,
4TO raJeyHbifi AKKyMyJATOp NpH OAHHAKOBOH aM pymeer
KOCTH MO CPAaBHEHHIO C BOASIHBIM aKxy_xszly.mn-opodom)fu T
B 3 pasa 60JblIHil 00BEM H 3aHUMAET B 1,6 pasa Odter %M
nJjoinaab. Hanpumep, BOAAHOH axxymygmmp MeMn leax
1,5 u BhicoToli 2,4 M uMeeT 06bem 4,3 M3, B TO Bpoﬁ i
raseuHbIil aKKyMlengOp B ¢opme Kyba €O CTOPOH )

) 13,8 M3, i
Hmeﬁagfgfgb éxxymynnp.oaauuﬂ TENJAOTH B 3HaaneanBo:
CTeNeHH 3aBHCHT OT METOJAA aKKyMYJHPOBAHHSA "'I:fp?:ecxn
mectBa. OHa MoxkeT GHITh aKKyMYJHPOBAaHa B }::Haxxymy-
CBA3aHHOM BHje B TomauBe. ITpu sToM HJIOT:HOCTTb— ymy
JAHPOBAHHUS COOTBETCTBYET TellJIoTe cropam_xs_l.?’ggépﬂ preBec'n ;
yroas (ycJa0BHOE TONIHBO) — 8,1, BOK0POA 3361 D onn.
Ha — 4,2 kBr-u/kr. [lpu Tepmoxumnqecxom6 ugjﬂeco 2
HHH TelJoThl B LeodHTe (mpoueccn ajncopoi o rfn
LMH) MOXKeT akKyMyJaupoBatbcs 286 Br-u/kr Ten " aﬂgﬂ
passoctd Temnepatyp 55 °C. IIIOTHOCTh aKKYyMyJaupOB
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;T-J;;ﬁuﬁ %Iz;pnbzx Marepuasnax (CKajbHas NOPoOAa, rafb-
oy Dana, ; OH, KHpNIHY) NpH PasHOCTH TeMnepatyp 60 °C

Jaser 14—17 Br-u/xkr, a B Bose — 70 Br-u/kr Ilpn
¢asoBnix nepexomax BemlecTsa (nnasneﬂue——sarse}ineba-
HHe) NJIOTHOCTb aKKYMY/IHPOB2HHA 3HAYHTEJNBHO BLIIE: JIeJ

(trasiune) — 93, napadun — 47, THAPAThbl COJIEH HeOpraHH-

YECKHX KHCAOT — 40—130 Br-u/kr.

Ta6auua 13 ~CroficTBa TBEPAMX ¥ HHAKHX TEMA0AKKYMY ARPY IO UIHX

MATepPHAJOB
- ' - - Tensoakxy-
Ha ) Lo
/ pHan P, KD/M® (ur-K) BT/%?&-K) ﬁﬁﬁé’gfoﬁﬁ”
| npu AT=20K,
M/
Boga (zaBaenue 0,1 MIa 1000 ,
g:%iﬂb( (npepoanuit) ) 3100 3’5132 0.6 gg’é
C JerkHMH J1- ' ’

)KHHTeJIHMH) i sanoa- 1000 1,04 0,35 - 20,9

enesoberon 2200 1,08
’Il(lugpnq 1700 0:83 (l)"?g gg’i
B w0 | 0 |8t | B

,47
137::1?1; zyxoﬁ 1500 0,83 5(8) 58 2:53’4
yxas 1000— | 0,88 | 0,17— | 16,6—50.4

Fasbka ) gggg 0 0,5 | |
g{(mmnﬁ HaTPpHR 960 l'gg é%75_-4 35,6

B'rem;nqecxaﬂ cMech | 1733 1.58 0.57 b

(46 % NaNOg + 54 9, ’ ’ 23,8

KNO;) -
Bpna (nasaenne 1 MIla) 920 4,32 0,69 79,5

'raxi}ékng};;?aPOBaHHe TEIJIOTEl  MOXKET OCYLIECTBJIATBCH

Te, B YaCTHOCTH, 3TOT CIIOC
06 a

HHS NPHMeHseTCA B TenaMnax. HyNypopa:

.n;m])g Kaqgcme Marepuana Aas H3TOTOBJEHHS GaKa-akkyMy-

c.noxpraa .7(1) BIYHO ncnoénbsy}or CTanb HaH 6eToH. Bynkep nas

bKH MOXeT GHITb H3rOTOBJIE

H U3 3THX XKe MaTepHa-

JIOB, roi

(p(:?{ eOI;lIHalKQO OH TaKXe MOXKeT GLITb M3TOTOBJIEH H3 TongToﬁ

CTaJIpré (12 MM) nan focok, a Kapkac npH 5TOM AenaloT 3

b ;o yroJxa. H%HyTpH ofuIHBKA NOJMXKHA HMeTh NO-

KpeThe ) g TIO/IHMEDHOH IVIEHKH 151 ofecneuenus: repMeTy-

» D CJIy1ae ropH30HTA/IBHOTO PACIIOJIOKEHHS FaNeUHOro
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Ta6auma 14. CpoficTea TENNOAKKYMYNHPYIOWHKX BEULECTB
. ‘ taszoBoro nepexona .

Sr-ganbnnﬂ
T . ’\“ C, Kn)}(/ A30BOTO
BeitecTso & oo t/eM® | Br/(m+K) wr-K) nepexona
rOx/kr | MIx/m®
1 2 |a | #|5f6f 7] 8 9 10
Heopranuuecmie BeI{eCTBR
CaCl,-6H,0 29,2 |1,6211,5 10,6 |03 1,47 { 1,4 172,5, 258,1
Na,sdpmH,O 32'4 11.46)1.41]0,6 0,3} 1,76 | 3,31 251 345,2
Na,HPQ,-12H{,0 | 35,2 | — [1,42] 0,5 1,65 | 3,18 279 403,2
OpraHudeckHe KHCAOTH
Jiaypitnosast #“ | —lootjoaloz!t = | — i75.3 | 150.6
MupucrsHoBag 54,1 - {087| — | — 1.6 2,26 187,8 162,8
ITassMHTHHOBAS 65 - 10,88| = —_ 1,8 2,73 184,5 162,9
Creaputonast 70,1 —~Jo0,95) — {0,2]1,67}]23 200,3 191
Hapaduun
Tlapaduu 22 {0,9 |0,77103]0,2] 2,9 — 187,8 144
OxTanekad 28 — 10,79 — 0.1] 2,1 2,17 244,2 194,1
H-DHKo3aH 36,710,86}0,78] — 0,2 | 2,01 | 2,21 247 192

Iy pumesaHHue, GCsoficTsa TBepnofi da3el AaHL} B rpadax 3, 5 u 7, a KHA-
xoft — B rp(ad)ax 4, 6 u 8, ’ . o

aKKyMyJIATOpa CBepXy Ha ciofl raibki HEOGXOLUMO .[0JIO-
HTh TOJMMEpHYIO TJIEHKY, @ Ha Hee HaChaTh cjiofl mecKa
TOJIIIHHON OKOJIO B cM. D10 [enaercs - AJs TOrO, yT0o6bl
IPeJOTBPATAT ABHXKEHHE BO3AyXa HAJ CJOEM TaJIbKH. Kpo-
Me TOro, npH GOJIbIUOH JJIHHE AKKyMyJ/siTopa Heo6X0AHMO
yCTAaHOBHTb BePTHKAJbHYIO [ePEropoaKy, KOTopas obecme-
YHT XOpOliee OMbIBAHHE YACTHI rajbKi MOTOKOM BO3/yXd.

CTOMMOCTb TENJIOAKKYMY/IUHPYIOLIUX MaTepraioB H3MEHA-
etcst ot 0,01 gast ransku u 0,02 gas Geroda 1o 0,57 py6/Kr
aas xuaxoro Harpusi. CTOHMOCTb BOABL MPHHUMAETCS paB-

Hot 0.

20. U3FOTOBJIEHME M MOHTAX COJIHEYHbBIX KONNEKTOPOB

KoJ/1eKTOps! CO/IHEUHOH SHEPIrHH, KaK MPABHJIO, H3TOTOB-
JISIOTCA B 32BOJCKHX YCJAOBHSX, & HAa MeCTe OHH MOHTHDY-
JoTcsi Ha ONMOpHOH KoHCTpyKuud. OAHAKO MPOCTHE KOJJIEK-
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TODBI MOKHO H3FOTOBHTH COGCTBEHHBLIMH CHJIAMH, XOTS CJjle-
AYET HMETb B BHAY, uT0 HX 5((eKTHBHOCTL GyieT He CJIHLI-
KOM BBICOKOH. OCHOBHEIM 3/IEMEHTOM COJIHEUHOTO KOJIIeK-
TOpa ABAseTcs aGeopGep, T. e. JIyuenorolarnilas noBepx-
HOCTb. KOHCTPYKTHBHOE BHINOMHEHHE a6copbepoB pasyHUHBIX
THIOB 1717 XKHAKOCTHHIX H BO3AYMIHEIX KOJJIEKTODOB MOKa-
3anHo Ha puc. 10 u'1l. B kugkocTHBIX KOJLIeKTOpax Hanbo-
€€ 4aCTO HCMOJbL3YeTCHA JIyYeNorJOmaiias NOBEPXHOCTS,
IpeaCTaBasomas coGoH psag Tpyb6ok HeGObIIOrO JAHuaMerpa
(10—15 MM), coepumesnbix ¢ maocKuM pebpom (aucrom).
Tpy6xn Moryr pacnoaararbes CBEpXy, CHH3Y HJH B IJOCKO-
¢ra aucra. Tpy6ku npucoegunsiores x BEPXHEMY H HRAXHe-
My THAPAaBJIHYECKHM KOMJEKTOpaM. B npyrux KOHCTPYRIHSX
HCTI0JI3YIOTCA COEIUHEHHbIe MEXAY COBOl MAoCKHH 1 ro¢pu-

POBAHHBIH JHCTH ¢ KaHaiaMH AJs TENJOHOCHTENS JHGO

WITAMIOBaHHBIH aGcopGep. B Bo3zymHEIX KOJIJIEKTOpaxX Jy-
U€BOCTPHHAMAIOIIASA [I0BEPXHOCTb OGHYHO IPe/CTABISET CO-
60f NIOCKKA AHCT ¢ opeGpeHreM HJH 6e3 Hero, OMbHIBAEMHI
I0TOKOM BO3JlyXa CHH3y, CBEPXY HJH C 06eHx CTOpOH.
Hns sdpdexTnsnoti u nanexHOH paboTsl KOJLIEKTOpA B Te-
Y€BHEe ANHTEJIBHOTO CPOKA BaXKHOE 3HAYCHHE HMEeT NpaBHJIb-
HBlH BLIGOP MaTepHasta 1JI9 H3FOTOBJEHHS abcopbepa, 0 yem
TOBOpH/IOCh Bbhilue, He meHee BaxknHo obecneuurs Xopounii

TEIJIOBOH KOHTAKT MeXAy Tpy6KaMu u opeGpenneM. Pe6po

MOKET GHITb NMPHUBADEHO, NPHNASHO K NPHCOSAHHEHO K TPY6- -

KaM C NOMOILbIO XOMYTHKOB HJIH NDYMKHHSMIAX HDHKHMOB.
Koneuno, nawayumns cmnoco6 COCIHHEHHS — CBapKa HJH
naiika. Cnoco6 W Kauecrso coenmHeHus Tpy6ox nns Temuo-
HOCHTEJISl ¢ JYYeNOT/IOM2IONIHM JHCTOM CHJBHO BJHSIOT Ha
€ro TeNnA0BYI0 3peKTHBHOCTB, KOTOPAs SABHCHT OT MHOTHX
KOHCTPYKTHBHLIX (paKkTOPOB.

- Kopnyc xoanexropa momxen 6urs FEPMETHUHLEIM H He
ROJIKEH NONYCKATH YTEUKH TENIOHOCHTENN U ONALAHHA B/a-
TH H ILIAH BHYTPH KOANEKTOPA. JIJ1s1 9TOrO ocTeK/enHe JOJIK-
HO OHITb HafeXHO YNJOTHEHO. IIpumepnbi xoHCTpyKTHBHOrO
BEIIOZHEHHS YNJIOTHEHHS! Y3JI0B COeJMHEeHHS! JIyuenoroma-
IOIeH AOBEPXHOCTH H OCTEKJEHHS C KOpIyCOM nokasaHbl Ha
puc. 73. : '

Ha puc. 73, a nokasana KOHCTPYKUHS YIJIOTHEHHS NBYX-
CJIOHHOTO OCTEKJEHHS KHUAKOCTHOTO COJIHEUHOro KOJIIeKTOpA.
Crex/0 ynJIOTHSIETCS ¢ IOMOIIBIO IT-06pasHoil npokaanku us
CHIHKOHOBOJ pesunml. Ilns obecneuenns Heo6X0LHMOIO BO3-
AYWIHOro 3asopa ToJmanoli 15—25 MM MEXAY CJIOSIMH OC-
TEKJ/ICHHA HCNIONIb3YeTCH JepeBsiHBas HJH IJIAacTMaccoBas
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peraska. [Ipu cGOpKe KOJJIEKTOPA OCTEKNEHHE 3amgma:‘§i
MEKY ACTa/bio KOPIYCa KOJUIEKTOpa H NMPHIKHMHON Kp -
koil. PopMa 3THX ABYX AeTaJeH oéecuequsaer@mé;a:;m% X
B3AHMHOIO PACHOJIOXKEHHS MTI(I)(;ﬂomeaux OCTeKA .
OMOLLBIO BHHTOB.

coexlx_?: ﬂplg?ﬂ7§,n6 TIOKa3aH BAPHAHT KPelJeHHS com;et:lﬂcl;g
KOJUIEKTOpa Ha Kphbillle A0Ma. Koannexrop co,u.epxmcmzmi
TNOTJIOLLAIOLLY IO TIOBEPXHOCTD C TPyGamy AJst TEN/IOHO 4,

2 9

yzzza ) /
. /_/'////1 # y
J \27)//// TIITT 77 KL A5 ;
d-‘l % 2272 ‘// 3
AN 2 .
a}
6§ %7
3 4
e
— X220 K J
— 14 7 |7 - i 2/
7\ ,/ I g

‘ > 15

‘ 12
n } 19

E—-—-—q “ r—-——\
2 5/ P 11
N
Nyt
7]

edns (@) H
BYXCAOAROTO  OCTEKJ

. KGHCTPYKUHA YH/IOTHERHS [ Ma:

puc. 73@%2,1&% coAHeuHOro KoanekTopa (6) Ra Kphle 1O

BCTaBKa: 4 — KOPHYC KONAGKTOPA; & — Kpoiul-

0 < 6 1 ; A, 3 — CTeKno;
K '15— c::‘g;?’,f’(fe ngﬁ?ﬂeﬂne; '6: | — aBcopGep; 2 — TeNJOK3IOAALM :
:t yIIOTHEHHE; § — LWITAMIOBAHHAN Aeranb;

Henue; § — Oaxxa; 9 7;193'?-'5;8;(; 13 — BUHTOBOE COEJHHEHHE

6 — BaKksaaxa; 7 — BUHTOBOE coexm:
" §0 — HOKpOBHSHY MATEPHAA EPHIUH; [! — AOCKE;
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TENJIOU3ONAUNIO M ONHOCJIONHOE ocTexraeHne. Crexno nome-
INAETCA MEMNYy NBYMS Pe3HHOBHIMH IPOKJAJKAME HA MOJKE
durypuoi peranu KOpnyca H HpHKHMAercs ¢ MOMOLUbIO Ha-
KJalKH 1 BHHTOBOrO coeiunenns. KoJuaekrop KpenuTes
K CTDOHT€/ILHOH KOHCTDYKLHH KDHILIM, BKJIOYaiomef! aepe-
BsiHHyl0 6ajky u cTponuio. ITokposHH MarepHas KpHILIH
34KDENACTCA HA JAOCKAX C YNJOTHHTEJBHEIMH YrOJKaMu
H pe3b6OBLIM COeHHeHHEM, :

Ha puc. 74 npexcrapiens: cxemn HOJBOAA H OTBOLA JKHJ-

KOTO TENIOHOCHTENS B KOMJIEKTOp, aBcopbep KOTOPOro Bhi-
NIOJIHEH U3 pAna TpyGoK (@ u 6) HIM K3 3MeeBHKA (8). Co-

€AHHEHHE NO cXeMe 6 MeHee YAaUHO, UeM IO CXeMe a, Tak

A
> : >

Y

a) )] )

Puc. 74. Cxemu coenunenns tpy6 p KC3:
a — Z-oGpashnas cxeMma: 6 — HeHTPANLHHA nomBox M OTBOA BOALI; 8 — 3MeEBHK

Kak He obecneyupaer PaBHOMEPHOro pacnpeieseHns KuLKO-
CTH 110 Tpy6kam. B 3meeruke (cxema 8) ROJKeH GhTb yK-
JIOH, 06ECIIeUHBAIOWHE BhHITECHEHHEe BO3AyXa NpPH €ro 3amoJ-
HeHHH BOJAOH. ' C ‘
KoncTpykTiBHOE: HCnOIHEHHe KHAKOCTHOTO IUTAMIIOBAH~
HOro KOJJIEKTOpa noKas3aHO Ha pHC. 75. Kosnekrop moxer
HMeTb OGoubline Pa3Mephl, U B HEM NPEAYCMOTPEH YKJOH
BEPXHETO M HHKHETrO THADAaBJAHYECKHX KOJLIEKTOPOB  JNif
yAanaenus posayxa. Toammna aucra 1—1.5 MM, IJIOBIAZb
IIONEPEUHOTO CEUEHHS KaHaJja JAJsl TeNJOHOCHTENs 10X2 mwm,
2 pasMepEl CeYeHHS IHAPAaBJINICCKHX KOJNIEKTOPOB 2533 MM,
Koanekrop coaneunoi SHEPTHH MOMET COLepXKaTh He-
CKOJIBKO OTHENbHHIX MOAYJEH, COelHHEHHHIX napajiespHo.
dasa obecneuenusg PaBHOMEDHOrO DACHPEJCJEHHS KHIKOTO
TEIIJIOHOCHTe H606X0}U/IMO HCIIOJB30BaTh CXE€MEI coesiuHe-
'HHA, NOKa3aHHLIe Ha puc. 76,a u 6, unn YyCTaHaBJIMBATb Ha
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Pac. 75. KOHCTpYKuHS WTaMIoO- o .
BAHHOI'O XXHAKOCTHOTO COJIHEYHO-
* IO KOJJEKTOpa: 30
ws OCTEKJEHHBIR  TEMJOUSONHPOBAH- :
{{uﬁ Kopnyc; 2-- Xxaygaj Ajs Temlo- { &
HOCHTeNifl; J — MOABOR  TEMIOHOCH- ; \2
Tens; 4 — OTBOJL TENJIOHOCHTEIS ~
3
XL«L,HUH-‘LL—\-\-

KaX/OM OTBETBJEHHH pery.nu?yxomuﬁ BeHTHJb (pHC. Z’_:Sl;g;){:
[Tpu GoJiblIOM YHCJIE ‘MOAYJEH B KCS OGLIYHO OCYIIEC]
€rCsi HX NapaJjliebHO-TI0C/Ie0BaTe/IbHOE COeAHHEHHE, 2 1o
CXeMbl IapaJlJIeIbHOTO COeHHeHHs GOJbIIoro i;;mc.u o)
Lynell NJOCKMX H BaKYyMHPOBAHHHIX (C TemJOBO K'ggf )
KOJIJIEKTOPOB NOKA3aHbl Ha pHC. 77. Becb MaCCPIBL : p

: 3\ -G-L—-—-—*] ‘/3.37

T 11—~ LT B vy
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S s R XXX X

1 '
&
o %)

Puc. 76. CxeMul coennnenus monyaeit KC3:
1 — NORBOA BOABK 2 — MOLYAB; J — OTBOA Vaoz‘m; 4 — perynupYyIONHA BEHTHIb

GuBaeTCHd HAa HECKOJLKO IOJMACCHBOB, COCTORIIHX H3 onp:;
[eJIEHHOr0 YHena pSALOB, BKJIIOYANUIHX 110 n;x?(,) — }lecﬁeﬁ
moznysedt. Ha puc. 77 moxasaH noAMacCHB M3 ;ﬂdgnyneﬁ
KC3, pasjeneHHHl Ha JeCATb DPSAAOB 1O TATb MOAY

M. )
’ K%ﬁ%ex’ropm COJIHEYHOH 3SHEPTHH MOTYT ﬁb!TbayC’I(‘)?(I;I{(())]L
JEHHl Ha KphILUE AOMa, HAa 3€MJe, Ha KO3hpbKe H ;16 (HoM
WJM Ha HaBece A5 apToMo6HaA (puc. 78). Lenecoobp °
yCTaHABJHBATE KOJJEKTOp B IJIOCKOCTH Haxélgﬂﬂou Kpbl:(])]T
B. CAyuae, ecau yrap HakaoHa kpuun B KCD cosnapaior.
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g%zpnoalgi)?al{ca Ha ropusonrajbHOit kpbune KC3 ycra-
oamaabaror K Fc())nopnoxzx KOHCTPYKUHH, obecrneynnarouies
orp A gfaﬂi:o:ax,uorxa, KoJ/IJIeKTOp MOXKET CayKHTb
AIICH a (puc. 79) uau GHITh YaCTbI0 CTEHH.
Hbl Pa3JHYHble BADHAHTH pa3MeLiCHHS COJIHeY-

ra

—————e

LG

[

000
Qi mﬂ
Y0000

X8

Puc. 7
7. CXeMH [apasiebHOTO COERHHEHHS MIOCKHX (a) u Bakyymupo-
BaHHHIX (6) COJHETHEIX KOJMIEKTOPOB: P

I — moaynn KC3: 2 — 1py6
KC3; 4 — cGopunid T, TPYOOIIPOBOR XOMOAHO! BOAHL 3 — oT
d pyGONPOBON ropsuefi S BETBACHHE K rpynne-
Bonif‘m' 5 — oGuu#t TpySonposog ropauelt

I}:lo;:T cr;ozne}:;&};r:{;;?MucaKKpmme (puc. 80). Kosnnexrop coBme-
JIOHOM KpHIIH (@), cocra
Maercs : » COCTaBJseT Y4acTh
. guggci?:p:{ p(6), pazsx;«emaercz BEPTHKAJIbHO 33 CTeKJsH-
BIIE (8) HJH YCTaHaBJHBaeT
| csl Ha ono
Ha KpHlle H Ha Gaakowe (2). B -
. Bapunanr a ncrionsayercs
st
;giﬂqero BOJOCHAGXKEeHHS, OCTaJIbHbIE — /15 o¥onne}fnﬂ
Tax xi{ea}:( gmgzcgeMe omnnzmﬂ yTOJ HakJIOHa Konnemopz;
OJbWIHM. [lnf yBesnnyeHnu
S NOCTYIICHHS
COJIHEYHOTO H3Jy4eHHs 4
Ha KOJJIEKTOD NpHMeHs
KHA oTpaxarens (6 , % ropaed
H 2). Bak akkymyasTo i
JS T
Bougomomer pasMemarbcs Ha qepnaxe.y P opmet
BMEllenne KOJIIeKTOpa ¢ KPHIUe#l gaer CJaeayiolue
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" Puc. 78. BapHauTH yCTaROBKH COJHETHHX KOUACKTOROB:
@ — Ha n#Bvece - AN - aBTOMOCHAR; 2 — Kak
YaCcTh CTEHb . S K

a-—na semge; 6 --Ha Kpble JOMA;

npeHMyIIecTsa: yielleBseTCs CTPOHTENbCTBO, TAK KaK KOoJ-
JEKTOp 3aMeHseT KPHy H He TpeOyercs CrennalbHasn onop-
Has KOHCTPYKWHS; CHHXKAIOTCS TEIJONOTEPH KOJJIEKTOpa,
TAK KAK ero HHXHSS NOBEPXHOCTh H COeJHHHTE/bHbIE TPYyOH
He KOHTAKTHPYIOT C HapyXKHBIM BO3/YXOM, OJHAKO yCJOKHA-
jorcs MOHTaX M peMOHT. HexocraTtkoM SBJSETCA TaKXe TO,
4TO yroJ HaKJOHA KPHIIIM MOXKeT He COBMajaTh C ONTHMA/b-
HBIM YIJ0M HakjIOHa koanexktopa. Ilpu cBoBOJHOH yCTaHOB-

Ke KOJIJIGKTOPA MJIH TeJHOYCTAHOBKH B UE/IOM obaerdaercsa
MOHTaX M PEMOHT, o6ecreunBaeTcs ONTHMaJ/bHAs OpPHEHTa-
LKA K HAKJOH KOJIIEKTOpa, Ho Tpefyercs ycTOHYHBAas ONop-
Has KOHCTPYKIHS, & 3TO NOBHIUAET CTONMOCTh CTPOHTE/b®
cTBa, yBeJMUHBAET TEIUIONOTEPH OT KOJJEKTOpa H Tpy6
W NpH 5TOM He BCera YAaeTcs YAOBJETBOPHTL 3CTETHHeEC-
KHe TpeGOBaHHs NPH Pa3MeLIeHHH reJHOYCTaHOBKH Ha KpHl-

e AoMa.
Tlpu npoxoxzenun TPYO 4epes KPHlly HJH CTEHY OTBep-

~ CTHA JOJIXHbI OHTH TILATEJbHO ynaoTHeHsl, OcyuwlecTsuss

171



N @%
N

ISP I Y

]

Puc. 79. Conneunsie KOJIEKTOPH — OTpamaeHHe 6ANKOHA

montaxk KCO, crenyer co6monats Mepw PeN0CTOPOKHO~

CTH, YTOOH He NOBPENHTD OCTEKJICHHE.,

o Ha puc. 81 nokasau OprMep DaCHOJIONKEHHUS COJHEYHO-

ro KOJIJIEKTOpA HA KpLIlUe KuJoro goMa. O6paiaer Ha ces
HMaHHE palHOHA/TbHOE APXUTEKTYPHOE peliende, obecie-

;Igﬁilxomee X0opoiuee SCTCTH‘IQCKOQ BOCHDHUATHE TIeJUOCHC-

Kpeima nonxua Buigepxusars sec reJIH0yCTaHOBKH. s

YMEHBUICHHS JIOKAJIBHOH HArpy3KH MO HOMKKH ONIOpHOH
KOHCTDYKUHH NOAKJIAAbIBAIOT HACTHJ HJH wsesepsl. [pu

fz 7 ! !
3 ;“/Nf

5
a) ] i § 2)

. AY
Puc. 80. Bapuantsi pasmemenus comueusoro KOJMIIGKTOPa Ha KpHIme:

a — coBM .
Thio: a-e—ni{ea“:ec ;{goaneﬁ, 6 —Ha Xuofl cTeme ¢ OTpaXKarenbHol MOBEpPXHO«
Ha 6anaxone; I——pﬁonﬁe;& OCTEK/NIEHHOR KDEILeH; & — Ha ONOPHON KOHCTPYKIAH u
"HooTh: 4 Op; 2~ GaK-aKKYMYJATOD; 3 — OTPANATENbHAS OBEPX-~

bi 4 — OCTeK/MeHHAd KDhIA; 5 — OrpaieHHe GaikoHa
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He06X0MMOCTH Hecyllas CnoCOGHOCTh KPLIUM JOMXKHA ObTh
ycuneHa. I'enoycraHOBKa 710/1kHa OBHITh Hal€XKHO 3aKpen-
JeHa C NIOMOMIbIO MPOBOJIOYHLIX PACTAXKEK, aHKepHbIX 60.1TOB
(3ajie1annbIX B GETOHHOE OCHOBaHHe), 4TOGH OHAa MoOraa
BHIAEPIKHBATL BETPOBYI0 Harpysky. Pasmemare rejuoycra-
HOBKY CJieflyeT O/uXe K KOHbKY B LieHTpe Kpbimd. Bce or-
BepCTHs. A TPyG MOJIKHB OHThH THIATENLHO YIJIOTHEHBI,
yToGEl B 10M He TIONajana BJara.

Prc. 81. JKuaoft 10M ¢ CONHEWHHMH KOJIEKTOPAMH Ha KpHIIE

CoBpeMenHasi TeHACH[IHA COCTOMT B Pa3paboTKe KOJJIeK-
TOPOB C MaJIOH yJeJbHOH Maccoii H XOPOWIMMHA ONTHKO-TEN-
JIOTEXHHYECKUMH XapaKkTepHcTHKaMH. Ilpu sToM jierko ocy-
wecragercss ux MoHTax. IIpHMEpOM MOXKeT CJaYXKHTb KOJI-
aekrop META, paspaloTaHHBII COBMECTHO llIsennes
Kanagofi. Oco6eHHOCThIO KOJIJIEKTOpa ABJAETCH NpuMenenne
CBOpauMBaeMoro B pyJioH abcopbepa, npelCTABIAIOUErO CO-
60ii MeXHyI0 TPYOKy ¢ aJIOMHHHEBHIM pe6poM C CeJEKTHB-
HbiM MOKpbiTHEM. OH MOXKeT MMeTh GoJblIHE AJHHY (zo
100 M) u moBepxHocTh (20 250 M2). Ha mecTo MOHTaxa COJI-
HeuHOl ycTaHOBKH abcopGep MOCTaBJsAETCA B BUAE PYJIOHA,
a TaM OH «pa3MaTHBAaeTCA» U MOHTHPYeTCs B Kopmyce. Tex-
HOJIOrHSI MOHTaiKa NE€MOHCTpHpyeTcs Ha puc. 82. Brauaje
(I) anxkepupiMu GOJTaMH 3aKDEIISIOT ONOPHYIO KOHCTPYK-
M0 H TOJK/aAblBAlOT PE3HHOBYIO HAJyBHYIO NMOAYWIKY TIOX
KOpIyC KOJJeKTOpa. 3areM Ha 3aKpelJIeHHHH B Kopmyce
c10fl TENJIOBOH H30JAUHH YKJIaAbBAIOT pasMaThiBaeMble MO~
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” Puc. 82. MoHTax KpynHOMacWITaGHOTO COMHEUHOro KOJIIEKTO

S

nocsl abcopGepa, KOTOphle NPENBAapHTENBHO «pa3ayBaloT». -
Ha stoM e arane (2) NpOH3BOAST MEXAHHYECKOE COEjH-
HeHne MeAHBIX TPy6ox aGcoplepa ¢ rHAPaBIHYECKHMH KOJI-
nexkropamu. Tlocse 3TOro ¢ HOMOMIBIO  CXKATOrO BO3AyXa
(1 MIla) paspysaor Bce TpyGKH g6copbepa 20 MX IONHOTO
pasmepa B monepeunom ceuennn (). Ha caenyiomem srane
(4) ycraHaBIHBAXOT OCTEKJNEHHE, IPH 3TOM HCMOJB3YIOT JH-
cTH pasmepom 1,2)X1,2 M. Hakaunsaior (5). pesauHoBnie Ka-
MepH, NOXHAMAIOUIHE KOJJIEKTOP O TaKOrO NOJOMEHH:, KO-
TOpOe COOTBETCTBYET ONTHMaJbHOMY YIJy HAKJAOHA . JJd
JaHHOH MECTHOCTH. YCTaHAaBJHBAIOT MNOCTOSAHHYIO ONOPHYIO
KOHCTPYKIHIO H yOHDPaIOT HaAyBHbE NORAYIKH (6).

Onucannas TNpPOrpecCHBHAs TEXHOJIOrHsl ofecneunBaeT
BLICOKYI0 NIDOH3BOJMTENLHOCTh TPYA& MOHT2XHHKOB — TpOe
pa6ounx 3a meHs MoOryr cobpaTb 125 M? xoJsexropa, uMe-
jowero Aauny 50 M. Exunnunbii Mozyib pasMepoM 2,6
X 3,2 M nocrynaer ¢ 3aB0fa B co6panHOM BHAe (kpome al-
copbepa M OCTeK/eHHus), HMeeT maccy 50 Kr, no3TOMY €ro
JIETKO yCTaHaBJHBAThb BYM pabouuM.

DTH KOMWIEKTOPH HMEIOT CJAEAYIOIIHe IPeHMyIIeCTBa: Ma-
JYI0 YAGABHYIO Maccy, OTHECeHHYIO K 1 M2 naoIHajyu NOBEpPX-
HOCTH KOJJIEKTOPA; OTJHYHEE ONTHKO-TeNJOTeXHHUeCKHe Xa-
paxrepHcTHRH: addexrupunfi onruueckuit KITI, xm'é;)izlﬁ
papeH ' 0,746, xoadpoununent Temjonoreps 3,68 Br/(M2-K),
BHCOKYIO HaleXHOoCcTh. B 970f KOHCTPYKUMH HCKIIOYaercs
75—80 % HapyXHHIX coeluHeHHH TpyO, Osnarojzaps uemy
CHHXXAIOTCH TENJIONOTEPH H MCKMOYAIOTCS 3aTpaTh Ha MOH-
Tax, TeNJo- ¥ reapounsossAnyio TpyGonposonos. Ilpu Temhe-
paType TemjioHOcHTena Ao 60 °Cp MOXHO HCNOJb30BaThH He-
6osbLIOE KOJHYECTBO TENJIOH30ASIHOHHOTO Marepuana, a
npu Gosree BHCOKOM TeMneparype Tpe6yercs cHcTema Nnoaas-
JeHHs KOHBEKIMH BOSAYXa B 3330pe MEMJy Jyuenoraoma-
jOIel IIOBEPXHOCTHIO M OCTEKJeHHeM KojJjekropa. Crou-
MOCTb KOJIJIEKTOpA HHIKE, UeM KOJJEKTOPOB CTaHAapPTHHIX
KOHCTPYKIUH, W COOTBETCTBEHHO- MEHbIe CPOK OKYNaeMOGTH.
Fme onnHoRt 0cO6EHHOCTHIO ITOTO KOJJIEKTOpA fABJACTCSH HC-
NOJb30BAHNE JIETKOBECHON OMOPHON KOHCTPYKIMH.

Cymecrenno nopnimaer KIIJ  konjexropa HApazy
C TpPHMEHEHHEM CEJIEKTHBHBIX NOKDHTHH TaKXe HCNOJb3O-
BaHHe NPO3PAYHOR ro)pHPOBAHHON BCTABKH MEXIy OAHO-
CJIONHBIM OCTEKJIEHHEeM H CeJleKTHBHLIM abcoplepoM H OTpa-
HATeNbHON NJeHKH (QOAbIE) Hal CA0eM TENJIOH30JFIHH
‘(puc. 83). Berapka npeanasnauena sl CHHKEHHSA KOHBeK-
THBHHIX TEIJIONOTEpPh M H3rOTOBJEHA H3 (TOPHPOBAHHOrO
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noaumepa (mjeHka tosawuHo#t 0,025 MM), MMerouero mpo-
nyckaTenbHywo crnoco6uocts 0,98. AGcopbep M3roToB/eH H3
HepIKaBeIoUle#l CTasi M MMeeT CeJEKTHBHOE MOKpHITHE. Dd-
¢exruBHbIl onTuueckuit KITI kossnekropa pasex 0,79, a ko-
a¢pduuuenr rennonoreps 3,3 Br/ (m2-K).

ConiHeuHble KOJNMEKTOPH H3 NOJHMEPHBIX MAaTEPHAJIOB.
Hemesbie BHICOKO3(eKTHBHbIE W HaJeXKHbe NJIOCKHE COJI-
HeYHble KOJUIEKTOPHl MOTYT OBITh HSTOTOBJIEHBI C IIMPOKHM
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Puc. 83. Bricokoadpextun-

HHH CONHETHHH KOJMIEKTOp ¢

HU3KHMH KOHBEKTHBHBEIMH
TeNIONOTepPAMU:

1 — npe3padnas  rodpuposBaHHasn

Puc. 84, CkaannBaiomuiics XHAKO-
CTHHIH KOJMJEKTOp OOJbINOH JNJIHHBH:

BCTaBKa; 2 — OCTeKJIeHHe; & — 1 — a6copGep; 2 — oTpaxarenn, 38—

a6copGep;. 4 — OTpaxaTeNbHAS  NOJHMEDHAA [UIEHKA; 4 — TEMJION30Ms-

nJeHKa; 5 — Temnon30NHPOBAH- ousg; 5§ — HapymKHasa [OAuMMepHam INJeH-
HBIY KOpOYyC Ka; 6 — aBTONOKpHIUWIKA

HCIIOJB30BAHHEM TOHKHX MOJHMEPHHIX MJIGHOK H HEHOmjaac-
T0B. Macca KC3 moxer OniTh noBefeHna no 2,5 kr Ha 1 m?
JyYenoryoumanlsesl noBepXHOCTH. ; o
Koncrpykuus KC3 comepHT Bcero 4eThipe 3JeMeHTa:
aGcopGep ¢ ceseKTHBHBIM NOKPHITHEM, aJIOMHHHEBYIO LUTAM-
HOBAHHYIO paMy, NEHONJACTOBYIO TEIJIOH3OJALUIO H BHEI-
HIOI0O OCOJIOYKY H3 IOJHMEpPHOH IJIEHKH, NPHKJIEeHHOH

K pame. ’ .

OnHH H TOT 3Ke 3J1eMEHT BBIOJHSAET HECKOJbKO QYHKIIHA.
Ilnenka, cayxamas npo3pauHoll U30ALHEH, OJHOBPEMEHHO
ofecneyuBaeT NOAaBJeHHE KOHBEKLUHH BO3AyXa. Huxmuas
IVIeHKA 3ALIHUILAET KOJJIEKTOD OT BO3AEHCTBHSA BHEIIHEH cpe-
Ae. O6e 3T nuenku paboTaoT Ha pacrsixkenue. B To xe
BpeMsl MEHOMJIACT, CAYXKAIIKMH TenJ0Boi nsonasuue, paéora-
€T Ha cXKaTHe.

IIpn pannoHanbHOM BBIGOpE MHOJHMEPHBIX MATEPHAJOB
obecneunsaercss Takas KoHcTpykuus KC3, xoropas orm-
Yaercst BhICOKOH 3¢ (eKTHBHOCTRIO H XOPOIIHMH NMPOYHOCTHEI-
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MH XapaKTepHCTHKaMH IpH MaJjoit macce. KCD cmnocoben
BHIEPXKHMBATH CUJY BeTpa B.5 M/c U Gouee.

IMosumepHas MJIEHKa NpeABAPHTENbHO TEPMHUYECKH Je-
¢popmupyercs, 6jarojapa ueMy OHa 00pasyeT 3JeMeHTH,
paboTaioliHe HA pacTsiKeHHe. B CoueTaHHHU C XKECTKOH neHo-
NJIACTOBOM TeIon3oJsinnell o6pasyercss koHcrpyguus KC3, -
noA0GHAST KOHCTPYKUHH IPEJBAPHTENBHO HANpPSKEHHOTO
Kphlia camoJiera.

CenextuBHas morJiolnaTesbHas cnocobrocts abcopbepa
3aBHCHT OT TOJIIHHB NJeHKH. [I0o cpaBHeHHIO CO CTEKJIOM
MOJNIUMEpHAS NJeHKA JydYlle NMPONyCKaeT COJMHEYHOe H3Jyue-
HHe. : : : .
CosepuiencrsoBanne KOHCTpykuHH KC3 nosposuT nosu-
cuth ero KIIJL npu cpaBHHTeJbHO HEBEHICOKOH DABHOBECHOH
TeMneparype, Giarofapsi yeMy TeNJOBOe HamlpsiKeHHe Ma-
TepuasoB abcopbepa yMEHBUIMTCS H 3HAYHUTENBHO CHHSHTCS
CTOHMOCTD MpPH LIHPOKOM BbIGOpE HOJHMEPOB..

Ha puc. 84 nokaszana KOHCTPYKIHS AEIIEBOTO XKHAKOCT-
Horo KCD, KoTophlfi MOXKeT NPHMEHAThCA B TeJHOCHCTeMax
ropsiyero BOAOCHAaGKeHUs!, OTOI/IEHHS, ONIPECHEHHS] MOPCKOH
BOAL H T. . KossiekTop comepkur abcopbep € KaHajJaMmu
ISl TEIJIOHOCHTEJIs, OTpaxaTenab, JABAa CJOs NOJHMEPHOH
IJIEHKH C CETKOH MeXIy HHMH, TelJIOH30JALHIO, 3alliHIIeH-
HyI0 nosuMepHO# 1aeHKOH. TToa KOJJIEKTOp MOKK/IAABIBAIOT
cTapele aBTOMOKDHIUKH. KOJJEKTOp HMeeT MaJjylo Maccy,
ero aJuua Moxer gocturath 50 u 100 M. OH MOXer JIOCTaB-
JSTbCA B pysoHax. Ha mecre pyJioH -pa3BOpayMBaiOT H ro-
TOBBIH KOJIJIEKTOP YCTAHABJHBAIOT HAa OTBeAEHHOH MJOW(aA-
ke. CTOMMOCTb KOJIJIEKTOPA BecbMa HH3Kasi, KpoMe TOrO, OH
upocr B skcnayatauus, KITIL ero Moxer mocrurate 75 %.
Ipn paune cekunn KC3 100 M u pacxone Boaw 3 41/C TeM-
neparypa BoAH noBbiuaerca Ha 40°C nmpu NAOTHOCTH €Q-
rJOLEHHOr0 MOTOKa COJIHeuHo# paauaunnu 500 Bt/Mm?, a na-
IeHre naBJeHHA coctapiaser Bcero 5 xIla ma 100 M puauHBL

Heluepbie BO3NYLIHBIE KOJJMEKTOPH MOTYT OHIThb M3TOTOB-
JIeHBI Ha MecTe. B YaCTHOCTH, 4acTh KPHIMIM 3[|aHHUS HJIH €ro
CTeHH MOXeT OLHITh HCHOJb30BaHa Kak abcopbep (meran-
JMYECKHH JIACT), CBepXy 3allHINEHHBIH CTEKJOM, a CHH3Y
OMEBIBaeMHBI IIOTOKOM Bo3ayxa. Ilpyrofi BapHaHT BO3AyLIHO-
r0 COJIHEYHOTO KOJJIEKTOPA MOXKHO CaMHM H3TQTOBHTb, HC-
HOJIb3ysl HeJOpOTHE H JOCTyNHEle Marepuass. Kopmye xou-
JIeKTOPa H3rOTOBJSETCH H3 (paHephl HJIH TOHKHX JOCOK, HA
JIHO fIUIMKA YKJaAbBaeTcs CJOH TeNJIOH3OJISILUH TOJIIIHHON

50-—75 MM (MHHepaJibHaf BaTa MJH NEHOMJACT), CBEpXy Ha
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Hero KJAaJeTCs OTpaxKarejbHas NJeHKa (doasra), satem
B HAKJIOHHOM IIOJIOXKEHHH 710 IHATOHAJH 3aKpenadAercs Me-
TaJIJIIYECKas CETKA, NPeBapPHTEJIbHO OKpalleHHAast B YepHBI
Matosbifi user. Ha cerky kaaayr seGoubiuo#t caoi (5—
10 MM) 3auepHeHHOH CTPYXKH uepuoro wmertaana. Ilopsop
XOJOZHOTO BO3AyXa OCYWIECTBJAAETCH uepe3 mnarpybok 6,
a OTBOA HAarpeToro BOsgyxa — uepe3 narpybox 7. Ceepxy
KOJIIEKTOp HMeeT ocrekjaende (puc. 85). Harpes Bosayxa
COJIHEYHOH 3HEprueil OCYIHECTBASETCS NPH €ro JBHXXEeHHH
uepes CJOH CTPYXKKH Ha CeTKe, KOTOPHIH NMOToIaeT COJHed-
HY10 9HepTH10. BHYTpEHHAS HOBEPXHOCTD KOJMJIEKTOpa JAOJK-
Ha O6BITh NOKpalleHa MaTOBOI uepHOH kpackoi. Heob6xoxumo

06eCrieuuTh repMeTHYHOCTb KaHaJia, IO KOTOPOMY ABHXKETCH
BO3ZYX.

P o4 5

PHe. 85. Bospywnu#t conneqnmit
KOJAEKTOpP MAaTPHUHOrC THIA:

1 — goppyc; 2 — TenNoUSOAAUNBA;

! 3 — oTpajkaTeAbHaR  RAeHKA, 4 —

cerRa; §-— cTpyXKa; 6 — NOABOAR-

HIMR narpyfox; 7 ~ orsopamuil Da-
TPYBOK; 8 — OCTek/ieHne
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HsroToBienre M yYCTaHOBKA aKKyMyJsiTOPa TemJaoOTHI.
Bak-akkyMyasiTop ropsueit BOAH KOJXKEH H3TOTOBJATHCH
IPOMBILJIEHHHM -cllocoGom. Bopsnolt  Gak-akkymyastop
TENVIOTH MOXKeT OHTh H3TOTOBJEH M3 JHCTOBOH cTasH, 3c60-
LEMEHTHOTO CTEKJIOBOJOKHA, GeTOHa, a GYyHKep rasieyyoro
aKKyMyJsiTopa — u3 6eTOHAa MAH ZJepeBa C METaJITHUeCKOH
o6wHBkoH. CAeAyeT HMETb B BHAY, 4TO acGOLEMEHTHHIA GaK
BHIZIEPIKHBAET TeMIepaTypy He suie 80 °C,

PesepByap no/KeH HMeTh BHYTPEHHEE 3aIHTHOE [O-
Kpuithe. OCHOBaHHE aKKyMYJISATOPA MOXeT GHITh BHINIOJHEHO
H3 GEeTORHOH IMINTH WJH 32JHTO NPH CTPOHTENbCTBE (PyHA2-
meHra aoma. TonimEHA TensiOBOM H30JALHMH COCTABJSET OT
75 no 300 MM. :

Tpy6onposoanl u TennoOGMEHHUKM AASI CONHEUHBIX yC-
TaHOBOK. PacXo/i BOAH B COJIHEUHHX YCTAHOBKAX MOIKET H3-
meHATbeA 0T 30 go 100 fu Ha 1 M? ayuenoraomatomeft mo-
Bepxuocth KC3, tounee, 30—40 n/u nns BomoHarpesate-
Jiefl ¢ ecTECTBEHHON UHPKyJasnued soasl, - 40—60 afa aas
YCTaHOBOK OTONVICHHA H TrOpAYero BOAGCHAGKEHHS ¢ NPHHY-
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purenbHol nupkyssuuest, 70—100 a/a ans ycranosok, Hc-
n0Jb3yeMbX B IUIaBaTesbHbiX Gaccedinax. Ilpu ucnosnbaosa-
nu aHTHOPH3A, TemoeMKocTb KoToporo Ha 20 % muxe,
geM BOJbI, PACXOJ fOJKeH GuTb Gosblie Ha 20 %. Cxopocrg
TeIIOHOCHTENs B TPyGOMpPoBOAAX [0/IKHA OHTb - PABHON
0,5—1 M/c. Juamerp Tpy6ONPOBOLAOB MOXKHO ONPELeJHTb IO
noJieBHOH MoliHocTH KoaJekropa. Tak, mpu KIII xosasek-
topa 0,5, NJIOTHOCTH TOTOKA COJIHEYHOH FHEPIHH 800 Br/m2
u pasHoctd temmeparyp Boam B KCD 10°C pacxon
remnonocutens pased 0,5-800/(1,16-10) =41,3 xr/(m?-u).
[pu maomaau nosepxHoctn KCI 20 M? u cKopocTH BOABL
1 M/c myoWans NONEpeyHoro ceueHusr Tpy6onpoBosa cocra-
sut 41,3-20/(1-3600-103) =2,29-10~* M? u ero quamerp Oy-
zer pasen} 4.0,000229/r=0,017 M. CKOpOC”Tb BOAM B BO-
[OHATpeBaTe/IAX C ecTeCTBeHHO! IupKysauuei pasHa 0,05—
0,1 m/c. Toraa npu naomazun KC3 10 m?, yaenpHOM pac-
xoze Boin 30 a1/ (M2-9) u ckopocru 0,1 M/c nuamerp TpyG
cocraBut 32,6 MM. : ‘

CKOpoCT BO3LYXa B BO3/YXOBOAaX NpHHHMAeTcs A0
3 M/c. YaennHasi o6beMHas TeNNOEMKOCTh Bo3dyxa B 3500
pa3 MeHplIe, ueM BOAH, M COOTBETCTBEHHO OObeMHHA pac-
xox Bosayxa B KC3 cocrasur 50—300 m®/4 ma 1 M* mio-
manu nopepxuoctn KC3. Huamerp Bosayxosoxaos B 30 pas
GoJsbllle f1HaMeTpa TPYGONPOBOAOB [Js BOABL.

TemionoTepu OT TPYGONPOBOAOB CYIECTBEHHO YMEHb-
IHAIOTCA NpH TNPHMEHEHHH TeHJoH30AAnuM. Tak, npu AHa-
merpe Tpy6n 20 u 48 MM 6e3 TEUIOH3OJSIYHE TENJIONOTepH
NP Pa3HOCTH TEMIEPaTyp BOAHW H HapyXHOrO BO3AyXa
48°C cocrasasior 27 u 57 Br Ha 1 M gaunsl TpyOu, a npH
NpUMEHEHHN TENJIOHSOJIALHE C KO3 dUIlHeHTOM Tenaoenpo-
BoaHoctu 0,035 Br/(m-K) u Toammune 40 MM — 5,2 u 7,7 Br
COOTBETCTBEHHO. , :

TpyGonpoBonM c/ieAyeT NPOKJaABBaTh MO KpaTyafiile-
My nyta mexxy KCD, akkyMyJIsaTOpOM TEIJIOTH M NOTPEOH-
TeNeM B CyXHX MecTax ¢ ofsi3are/ibHbIM NpHMEHEHHEM Tel-
JNOH30NSAUHK ¥ ofecmeueHHEeM BO3MOXHOCTH YAJMHEHHA.

ITpu passocru temneparyp 100°C ynnuHeHHe cocTaBJsd-
er s creknaa 0,45 MM/M, niekcuraaca 3,5, MOJHBHHHJIXIO-
puzna 3,8, monusrunena 10, cranu 1,2, mean 1,7, anoMHHHA
2,4 mm/M. _

s nepenaun Temote 3 KCI B akkyMyasTop HCNOJb-
3yeTcs TenmnooGMeHHHK — 3TO MOXeT GHITh 3MeeBHK BHYTpH
Gaka-akKKyMyasTopa, uiu pyGalika BOKPYT €ro HapyXHof
TIOBEp XHOCTH, WJIH OTAEJ/IbHBIH IPOTHBOTOUHEIH TemiooOMeH-
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Pac. 86. Cxema reamoycTanOBKE -oTONNERRE & ropavero BoAOCHAGKERHA ¢ apMaTypoll B mpuSOpaMu

wuk. Kospduuuenr tenmonepenasu K cocrasnser 300—
400 Bt/(m2-°C) mns py6amxu, 500—900 ans raaaxorpy6-
HOTO 3MEeBHKa B HemoABHmkHOH Xkuaxkocts, 1000—2000 Br/
/(M2-°C) Ajst MPOTHBOTOUHOrO TENJIOOGMEHHHKA, & 1)1 BO3-
pywHoro rtemnoo6Mennnka K=12--20 Br/(M2-°C). Tlpu
cpefHell pasHOCTH Temnepartyp TeminoHocutenelr 8°C mior-
HOCTb IIepe/aBaeMoro TEIJIOBOIO NMOTOKA COCTaBJsieT A
yKa3aHHBIX TenjgooOMeHHHKoB 2,4—3,2; 4—7.2; 8—16 =n
0,096—016 kBt/M2. I HeTen/JOH30/HPOBaHHOrO TPYGO-
nposoaa ko3dduituent Temnonorepb cocrasager 10 Br/
[ (m2-°C). ‘ , :

Tennoo6MeHHHK [IJf TIEpefaud TemJoThl H3 aKKyMyJs-
TOopa K morpeburesiio oObYHO MMeeT GoJibLIHe pasMepnl mo
CPABHEHHUIO C TENIO0OOMEHHHKOM B KOHTYPE COJIHEYHOrO KoJi-
JIeKTOpa, H NO3TOMY B GOJILLIHHCTBE Clyd4aeB (Kpome He-
GoabLIMX YCTAHOBOK) HCIOMb3YIOTCS OTAENbHEE TEMn000-
MEHHBIE amapaTrhl NPOTHBOTOUHOrO THIIA.

Ipu Mcno/sb30BaHHH BO3AYIUHHIX KOJJIEKTOPOB AJs Ha-
rpesa BoAb TpeOyeTcs MIACTHHUATHIN TENJOOOMEHHHK THIA
BO3AYX — BOMd, B 3TOM clyyae 006d3aTesbHO NpHUMeHeHue
pe6ep co CTOPOHBI BO3AYXa, TAK KaK TeNs00OMeH Tam Ipo-
HCXOLHT BECbMa HEHHTEHCHBHO M Ko3(uiHeHT Tenyonepe-
Jau OT BOAH K Bo3ayxy cocrasiser 10—15 Br/{(m?-°C).

Ha puc. 86 noxasaHa cxeMa COJHEUHOH yCTAHOBKH OTO-
AJEHHA H ropAYero BOAOCHAGXeHHs ¢ HeoOXOAHMO#A apMa-
Typoii u uaMepHTesbHLIMH npubopamu. s yrasnenns Bos-
AyXa B BepXHel TOYKE YCTaHOBJEH BO3AYWHHK B, H3 HUXK-
HHX TOYEK IPEIyCMOTPEH CJAHB XKHIKOCTH uepe3 ApeHaxHble
BeHTHIM - [], HA JHHHH ropsyefi BOABI YCTAHOBJIEH Ipe-
JOXPAHHUTEJbHEIl KianaH I, Ha JIAHMH BO3BPAaTa TEIJIOHO-
socuteasi 8 KCI uMelorca samopHble KpaHe 3 (X0 H mocje
nacoca H), pacumpurenbHsii 6ak PB n o6patHH#l Knanau
OK, Ha JQuUHHH NOAAYH BORXONPOBOJAHONH BOJABI yCTaHABJ/HBaA-
0TCA perynatop Aasnenusi PJ], samopHeii kpan 3, obpat-
upiit OK u npegoxpanuresnpHblit /T kaanausl, Briouenne u
BHIKJIIOYEHHE HACOCa TPOHCXOAMUT AaBTOMATHUECKH IO pas-
Hoctu temueparyp B KCD u akkymyasrope. Ha cxeme rak-
JKe TO0KAa3aHBl CHCTEMa AaBTOMATHYECKOrO YIpaBJeHHS

(CAY), oronurenphnie mpuGopw (OIl), usmepuresnbHbe
npuGops — maHoMerp M u TepMomerpn T, JIHHHH X0JIOA-

HO# (XB) ¥ vopsiuefi (I'B) BoAEL



" 21, POCTHIE CONHE4HLIE YCTAHOBKM AN NPHYCAAEBHBIX
¥ AAUHDIX YHACTKOB

CaMmbifi IpOCTOH CONHEUHBII BOJAOHATPEBATENb MOXHO
ciesiaTh, HCOOJAb3YA YEPHHH IJI1ACTMAcCOBHI WIJAHT, KOTO-
pHiil AJA 9TOro CBOpauHBaeTCs B BHAE CIHPaJH B OyXTy H
YKJaJABBAeTC Ha IOKHbIA CKAT HAKJOHHOH KpHIUH _(pHC.
87). OnHH KoHelL WJaHra HajJeBaeTcsi Ha BOAONPOBOAHBIH
KpaH, a BTopo#t coeiunserca c nywem. HeobGxozumyio ay-
YEeBOCIIPHHHMAIOIYIO TIOBEPXHOCTh H €MKOCTb 3TOr0 BOAO-
HarpeBaTesis MOXHO obecneunth, BHOpaB €OOTBETCTBYIOMYIO
AJIMHY WIAAaHra, a PeryjHpys KpaHOM PaCXOf BOAH, MOXKHO

Pue. 87. Ilpoeroii soxonarpesa- Pac. 88. Tacuouuui BOAOHarpepa-

TENb U3 4CPHOIO NOAHITHIACHOBO- TCAb: .
ro nvJianra:
1 —vepuan H 2 — npospasHaz
1 — mwasr; 2 -~ BORONDOBOAHEIA A%enKa; J--WTYHep JAA  BOAH; £~
KpaR; 3 — mym; 4 — no, pHasg Ten. AuMK; § — npospaanag uaAes-

nReHKa; § — siiHk Ka; 6, 7 — BO3AYWHBIH KJaanan

MOAYYHTb TpeOyeMyio TemnepaTypy ropsaueli soas. KoJgbua
GYXTH HLOMNKHE OBITH OCHA0NEHH, U AN YMEHbIUECHUS Ten-
JIOBBIX MOTEPh CBEPXY MOMXKHO HATSHYTh NPO3PAYHYIO MOJIM-
MepHYIO N/eHKY, 3a(HKCHPOBAB €€ Ha Bhcote 15—25 MM ot
1IJ8HTA C IOMOLILIO AEPEBAHHON PaMBl: (AIIHKA), CHH3Y Xe
mong OyXTy HIJIaHTa CAEAYeT NOMJOXKATL METAJNJHIECKHT
JIACT HJIH GOJIBTY C BHICOKOH OTpaxateAbHON CIOCOGHOCTpIO
"HAH XOTH Ol OKpalleHHH#l B Oenbil uUBeT JHCT daHepH.
JlyuepocnprHEMalomias NOBEPXHOCTh WAAHra AauHofk 100 M,
BHYTpeHHHM AnHaMeTpoM 16 MM npH TOAIUHHe CTERKH 2 MM
cocraBnger 2 M%, a ero emkocts 0,02 M3, Hssg Toro uTo6hH
Harpers 1 xr-8oant o1 15 5o 40°C, Tpebyerca 105 xIIx Ten-
JIOTHI.

B nernuii nepuoa B IloaMockosbe Ha 1 M? syuenpuem-

HO/t NOBEPXHOCTH B JAEHb nocTynaer B cpeanem 19,5 MIIx -

comeunoli aneprun. Ilpu KI1 0,3 konuuectso nosyuaemoit
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NoNe3Hod TenJOTH. ¢ IJOIaAH 2 M232 aenb coctashT 186X
%0,3:-2=11,7 MJIxk. 3a xeHp MOMHO HOAY4YHUTbL 110 Kr BOAH
¢ Temneparypoii 40 °C. 310 3KBHBaJCHTHO 5,5 HOVIHOH eMKO-
cTH HiIaHra. Harperyio BOAY MOMKHO COOHPaTh B TeNiOH3O-
JAHPOBaHHBIH pe3epByap, H3 KOTOPOro 3ateM BOAa Gyker Hc-
[I0Ab30BaTbEA AJf BaHHH, Aylia ¥ T.M. Lipn npenossu-
TeABHOCTH MHCOASAIHUA 8,0 u B JeHb CpPelHeuacoBoll pacxon
BOAM paben 13 kr/y, uan 1,8 rfc Ha IM? NJIOIMAAH TIOrAOMLA-
omeii nosepxuocty. Ckopocts Bofe paBHa 0,018 m/c.

HerpyAHO H3TOTOBHTL BOJOHArpeBare/ib U3 YepHOH H
Npo3pauHOH APOYHOH MONHMEPHOH NJIEHKH B BHAE MeIlKa,
JHO KOTOPOrO BHINOJHEHO M3 HePHOH IVICHKH, BEPXHAS BHI-
NyKAas NOBEPXHOCTh — H3 HPO3PAYHON MJIEHKH, a MeXKLY
HEMH HaXOAHTCS Boja (pHc. 88). 3anosHEHHE H ONIOPOKHEHHE
BOAOHArpeBare/is NPOM3BOAMTCS yepe3 LITYLEp COOTBETCT-
BEHHO yTpoM M BeuepoM. Il yMeHbIUEHHs TENMJOBBIX MO-
TEpPb BOROHATpEBaTe]b MOXKeT ObTh CHA0XeH TENJoH30/si-
uueHl CHHM3Y W mpospauHol H3oasuxed. Boponarpesarenn
NePEHOCHOH, H €ro MOXHO HCIIOJb30BaTh JIOMa, HA jade, Ha
misixKe, B TYPHCTCKHX IOXOAax M T.0. [JlJia noayyeHus ro-
psueli BOABI JOCTATOYHO NOMECTHTb €ro Ha COMHIte, Ranpu-
Mep Ha Kphlle aBroMoOHaA. . : S

BrnonHuM NPHKRIOWHEIE pacuer KOJNHYECTBE ropsues
BOXK, KOTOPOE MOXHO NOJIyIHTb 3a JeHb B I0XKHHX pafionax
crpans, [lpEmesm, 4TO B JIeTHAHA HEPHOJ] NOCTYNJEHHE COJ-
HeuHofi 3HeprHU cocTaBJsieT B cpennem 21,9 M/Ix/M? B nens
(nas ycnosuh Anma-Arwi, mak — arryer) -u K Bonona-
rpesaress pases 0,4. Torna nosaesnoe KOJHYECTBO TEIIOTHI
¢ocraBuT Qn=8,76 MJIx/m? B neHb. IIpH pasHoCcTH TeM-
nepatyp ropsiuefl H XxoJqonHOA BoAM Af==45—15=30°C
KOAHYECTBO. TOpsAIeH BOAH, Hodydaemoh c 1 M? nromanu
posoHarpeBatens, ‘cocTaBAT G = Qu/ (cpAt) = 8,76: (4,19X
%10-3.30) = 70 kr B genn. Cirel0BaTE/bLRO, EMKOCTb BOAO-
HarpesaTte/s NOJXKHA ObTh paBHa 70 1, a TO/UMHA -chos
soAl 70 Mm. = g

Be3 cOMHEHMs, ONHCAHHbIE BOAOHATPEBATENH ABJAIOTCH
BeCcbMa NPHUMHUTHBHHIMH YCTPOACTBAMH, H UX 3(QPERTHBHOCTD
JOBOJILHO HH3Ka®., SHAUHTENBHO 2(eKTHBHEe KOMNAKTHHIS
BOJAOHArpeBaTeNH, AOCTATOYHO NOAPoGHO ommcawnue B §8
(cM. puc. 26—27). OraMuasch NPOCTHIM YCTPOHCTEOM H
HH3KOH CTOHMOCTBIO, OHH O6JiafaloT KOCTATOYRO BBHICOKHM
KITA. Bosmoxuu pasAHyHHE MOANGMHKAOHH YKa3aHHBIX
KOMCTPYKuui. B uaCTHOCTH, BOAOHarpeBaTedb, NMOKA3aHHbIHA
Ha pHC. 25, MOXKeT CofepMAaTh HECKONBKO IHAHHADHYECKHAX
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eMKocTell (X0 LIeCTH — BOCbMH) B €AHHOM Kopmyce, Bo--

AOHarpeBaTesib, NOKa3aHHLIH Ha pHC. 27, He 0653aTeabHO
HOJI)KeH HMeTb TenjoBble TpyOn. BmecTo HHX MOXKeT HeC-
NoJb30BaTheAd OOLIYHLIA TpyOuathiit abcopOep THna «rpyba
B JIHCTe» H T.1. BepXHHMA H HMXKHUA THIpaBJHYECKHE KOJ-
JexktTophl a6copbepa coepnnsiloTcs Tpy6kamMu ¢ GakOM-aK-
KyMyJIATOPOM ropsiuell BOAbI, KOTOPHIH HMeeT rOpPH3OHTAJb-
HOoe DacHojloXeHHe W COeAHWHEH TakXKe ¢ 6aKOM XOJOKHOM

Puc. 89. O6neanHenne reaunoyc-
TEHOBKH M TONJHBHONG BOZOHA-
rpeBateis: ':

1 -~ renHOBOZORATDEBATENb C €CTECTBEH-
KOl uupKyAsuuefl BOAW; 2 — HanoPHLIR
6aK C IONNEBKOBLIM KJAaNaHOM AJjly NMOAs
BORA BOALI; 3§ — TONJNHBHHIE BOAORarpe-
BaTendb; 4 — noTpeCuTeNH ropasedl BOLLI;

§ — Xonomuan Bopa; 6 — TonANBO (ras)

Puc. 90. Teanorennuua € 3eMAfHON HacHNBIO:
1 — ocrexnenve; 2 -~ HacHEB; 3 — ceBepHAR CTeHa] 4 — HAaHaA AR BO3AYXA

BOAH He(O/bLIOH eMKOCTH. Bce 3TH KOHCTPYKTHMBHHE 35J1¢-
MEHTH OODBEAMHAIOTCA B €JHHBLIK KOMNAKTHHIN. BOAOHArpes
BaTe/b, aHAJOTHYHHIA TOMY, KOTOPHH IpeAcTaBjieH Ha
puc. 27. '

ConHeyHHIfl BOJOHArpeBaTeNb MOXeT COEAHHATHCA - C
O60BIYHEIM TONJIHBHEIM BOJOHarpeBaTeJieM N0 CXEMe, YOKa-
sanHO# Ha puc. 89. : HRR

Tlpn paspaborke M OpraHH3amH¥ NMPOU3BOACTBA COJHEY~
HBIX BOAOHArpeBaTe/IbHEX YCTAHOBOK HEOGXONHWMO = YUHTH:
BaTh PEKOMEHAAUMH MO NOBLILIEHHI0 3QPEKTHBHOCTH = KOJ«
JIEKTOPOB, H3JOXKeHHHE B §5, a Takxke Te nmporpeccHpHbie
TEXHOJIOTHH, KOTOpHE ONHCAHE B AaHHOH IaBe. - -

Ha npuycageCHHX B AaYHHIX yyacTKax COJIHEUHHIE yCTa-
HOBKH [OJKHH HaiPH JAOBOJNBLHO WIHPOKOE ' IPHMEHEHHE,
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KpoMe ONHCAHHBIX BHILE NPOCTHIX BOLOHATrpeBaTesiell MOXK-
#0 PEKOMEHJOBaTh TeJHOTEIIHIIE, IOKa3aHHble Ha puc. 90—
92, KOTOPHE HETPYAHO NOCTPOMTH HENOCPEACTBEHHO Ha yua-
ctke. [IpH 3TOM CJefiyeT HMeTb B BHAY, YTO 3QexTuBHOCTD
TeNJMIb MOBHIIAETCS NPH 3alHTE C NOMOUIbIO CJIOS TeNJIo-
H30JISILMH CeBEPHOH CTEHKH, aKKYMYJIHDOBAHHH TEMJOTH B
rpyHTE H NOJOTpeBe BO3AyXa WJH BOAE B COJHEYHOM KOJI-
sektopg. Boja, Harperas B KOJJEKTOpe, IHDKYyJHpPyer B
Tpy6ONpPOBOAAX, NPOJOKEHHEX B TPYHTE. Jas stoh uean
HCIOJb3YIOTCA 11JacTMaccoBbie prﬁbl, He nopzawumyecs

kopposHH. IIpocras KOHCTPYKUHS TEIVIMIE! C IACCHBHEIM HC-

Puc. 91. Teanorenasua - ¢
NOATOYBEHHBIM TajleuHbiM aK-
KYMYJIATODOM TEMJIOTHL:

1 — Tennuna; 7 — aKKYMYASTOP

TeWIOTHL; 3 — Kagax AN RHPKY-
AAUMH BO3RYXa; 4 — BEHTHAATOP

MOJIb30BAHHEM COJIHEYHOA SHEeprHH II0Ka3aHa Ha puc. 9Q.
OHa HMeeT DPa3BHTYIO OCTEK/IEHHYIO NOBEPXHOCTD C:IOXHOH
CTOPOHHI ¥ 3aCHINIAHHYIO IPYHTOM CTEHKY .C ¢eBepHOH CTOpPO-
Hbl. 3eMJfHAN Hachillb CAYXKHT OJHOBPEMEHHO TENJOH30JA-
HHefi W aKKyMyJsTopoM TemJorhl. Ijisi UHMPRYJSIHH BO3AY-
Xa B HACHIM NPeAyCMOTPEHH KaHajbl. JlHeM NpOHCXOAMT
HarpeB ITOCO CJIOS 3€MJH, 2 HOUBIO OT HETo TEN/joTa OTBO-
IATCA BO3LYXOM, TIOCTYNAIOUINM B TEIJIHLY. - :
‘B remmorenauue (pHc. 91) ¢ npospavyHOH I0KHOH CTO-
DOHOM H TENJIOH3OJHPOBAHHOH ceBepHOR CTeHOf nesecoo6-
Pa3HO TPHMEHSTh TNOANOYBEHHHH TajleYHBH AKKYMYJSATOP.
Jas mydmied UHPKYJANMH BO3AYXa CAEAYeT HCHOJNb30BaTh
BEHTHJISTOP, YCTAHOBIEHHEH B Bosayxosoxe. Jlas akkymy-
AMpoBanHs TEnnoTH Tpebyercs 0,5—0,9 m® raabku (webHd,
kamus) Ha 1 M? NUIOIMAJH OCTEKJ/IEHHOM I0JKHON NOBEPXHO-
CTH. S
[lotepu TenaoTH TeJUOTEIIHIE! B HOYHOH Hepuox 3Ha-
yHTEABHEL, H TeMnepaTypa Boany'xaog TeNNHIlE MOXKET YIIacTh
HiKe ponyeTHMoro npenesa B 5°C. MOXHO CcyIiecTBeHHO
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CHM3HTb TEIJIONOTEPH [tyTeM IPHMEHEHHS MOABHIKHOR Tell-
Jou3onAnyd. TIpuMep KOHCTPYKTHBHOIO HCNOJNHERHS TeMJH-
HEl C NOBOpAYHBalOLLeiics IMADHUPHO 3AKPEIJCHHOH TENs0-
M30ARUUOMHOA NaHe/ bl0 mokasaH Ha puc. 92. B  Hounoe
BpeMs NaHENb IOBOPAYHBACTCT H B FOPH3OHTANIBHOM
HOJIOXEHHH 3alUHUIAET PACTEHHs OT nepeoxAarKAeRus. Jdas |
Goasliero s deKra BHYTPEHHAST NOBEPXHOCTH MaHE H A0J-

MRRNRUARANNN ¥

Puc. 92. Teanorenanita ¢ moxBuKHON TeNNROSAMIHTON

1 — ceBepuast CTeRa; 2 — HEMOABMXKHAS TEMNONSOAANMA CTEHKH; J — NPOIPaYHAST
HIORRUMSA, § — KHAMAH AN BERTHARNMH, 5 — HOABHKKAA TEMAOHIONRTHA, § — Ten-
AONZORMPOBARHBIA dynjaMent; 7 — rajeyHuit AKKYMYAATOP TEUROTH; & — GouKH

¢ BOHOR .

®Ha OHTb OKpalleHa B Gesnl#i uBer. B arToff rennoremanue
HCHOJIb3YIOTCSL B4 TENJIOBHIX AKKYMYJATOPa — rajeuHnil
¥ BOAAHOA. I'anbka sacmmaercsi B NPOLOMbHBIA KaHAJ B 1O-
JY, OPOXOASUIHA IO BCeHl MauHe TemaHubl. Douku ¢ Bomof
MOMELAIOTCSI Ha MOJY Y TENJIOH30JHPOBAHHON CTeHH. Mox-
HO TaK¥e HCHO/Mb30BaTh KAHHCTPH C NapadHHOM — B 3TOM
ciaydae tpebyercss MeHbIIki 06beM TEIVIOAKKYMYJHPY OLIEro
MarepHaua.. Buecro xecrkoli rennonsonupyomei. nasean
MOJHO HCMOJIb30BATh FOPH3OHTAJIbHYIO LITOPY, ABHIKYILYIO-
Csl ¢ IOMOIIBIO BPALLAKIIMXCS ONOPHBIX POJAHKOB.
lesnorenauny MoxHo CKOMOHHHPOBATH ' ¢ APYFHMH MO-
JC3HBIMH  COOpyKeHUAMH. Hajpumep, BHYTPH TeNJIHUH
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MOMKHO Pa3MECTHTb NPYA A passeneHus pub {puc. 93)
{i Haj Hell YCTPOHTb CONHEUHBIH ONPECHUTEb.

T1py CTPOHTENbLCTBE MEAHOTEMHIL BOSHHKACT PSA Npax-
THUECKHX BOMPOCOB. B wacTHOCTH, BaXHOE 3HAUCHHE HMEIOT
TaKHe BONPOCH, Kax BHOOP MECTa AJis CTPOMTEbCTBA TEl-
JHIE, €€ OPHENTAIMH, YIJia HaKJOHa CBETONpPO3payHol mo-
pepXHOCTH. TENJHIYy Hapo pasMemiaTh Ha POBHOM COJHEN-
HOM MeCTe, He 3aTeHS€MOM 3jaHHeM HJH Aepesbsmu, Hu-
3UHHBIE MecTa, Tje yacTo ObIBAIOT TYMaHbl H 3aMOPO3KH, HE

5

Puc. 93. TennoTennnua ¢ BPYACM LJIA PasBefleHHA PHO:

s 4-— dynnament; 5~
- . 2—npyA; 3§ -~ CTpoOHTeNibHaf KOHCTPYRNHA; ;
! = menauna; Beg’ylf.ﬁﬁnHOHHbm KJanas; 6— FPAAKH € paccaRkoft )

npurojHs Ans Tenauu. Heasss pacnosarate TENJALY B
NPOMEIKYTKE MEXAY ABYMS AOMaMHi Ui MEKAY JOMOM H ca-
paeM, TaK KaK TaM BOSHHKAET CHJbHLHIH IIOTOK BO3Ayxa.
C cesepHO# CTOPOHH TEIUIHLA AOJIXKHA 6nTh 3alHLieHa OT
BETPOB IVIOTHHM 3a60pOM HJIM BHICOKHM KyCTapm;Kolx_\I&.
Ycrpo#icTBo yHAaMeHTa NOKa3aHO Ha DHC. 94. Hapyx-
Has TOBEPXHOCTb QYHAAMEHTa RONXKHaA OHITh NOKpHITA CJO-
eM TenjionsonsuuH rtomuuHok 30—40 MM (meHOmOJHCTH-
pont). Tennousonsnus HOJKHA OhlTh 3allHLIEHA OT n.na_(r)g
3eMIH GMTYMHHIM TIOKPHTHEM, ~PYGEpOMAOM, TOJHMEPH
feHKoR. Ecan BOIMOIKHO TIONajaHHe A0KAEBOH BOLH, TO
nepei GynnaMenTOM BHIPHIBAIOT POB M 3aNOJHIAIOT €r0 Kpyn-
HoW mie6enkoil, a Ha {HO KAAAYT APEHAXKHYIO prQy — Ke-
PaMHYECKYIO HJHM IJ1acTMacCOoBYI0 — AHAMETPOM 50--200 mM.
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Biiara seman Bcerga npoHHKAeT H3 KPYNHO3EPHHCTOTO CJIOA
B MEJKO3EPHUCTHIH, MOITOMY [IHO TEMJIHIE CleJyeT BhIKJA-
ALIBATh M3 KpynHoro umeGH:A. BoJlee HaleXHyIO 3amury oT
BJIaru obecneuuBaeT MHOrOCJOHHasi CTPYKTypa, COCTOSLLAS
H3 cyoeB 11e0Hs, TENIOHSONALUHE H 6eTOHA CO CJOeM MOJIH-
BHHHJIXJIODHIHOH NJIEHKH AJIS 3aLIHTH TEIJOHU3OJSUHHE OT
siaard. OcoGeHHO XOpollasi Biarosamura TtpeGyercss s
TEINHUBL, PHCTPOCHHOM K XKHJIOMY A0MY. Kpome onucannoit

N

2

Puc. 94. OyHnaMeHT reqHOTENIMUE ¢ TeNJIOM30AALMEH (&) M Biarosa-
murtoft (6):

I — dynaaMent; 2 — TenaoM30AAUUs; 3 — PYOepoHA; 4 — MJEeHKAa HJH MeTaJdaugec-
KHB UCT; 5 — wieGendb; 6 — ApeHaxHas TPyGa; 7 — cao#t Touwiero GeToHA; 8 — NJeH-
Ka JJIA BJAAaro3all{HTel; 9 — non; [0 — onopuas crexa

BbIIIE 3ALHUTHON CTPYKTYPHI JOJKeH GbITh NPHMEHEH TaKXke
Gapeep AJisi pacnpocTpaHeHHsi BOASHHIX NMAPOB B FOPH3OH-
Ta/JbHOM HallpaBJCHHH. S

[Ipu m3roroBMeHHH HecymeH KOHCTPYKUHH H OGHIHBKH
TeIIHIBI U3 JlepeBa NOCKH AOJKHB ObITh NpPEeXBapHUTENbHO
06paGoTaHBl COCTABOM, 3aUIHIAIOIMM OT IpuOKA; JOCKH
AOJKHBI NPUOHBATbCS TaK, YTOGH BOAA He NPOHHKAJA yepes
CTHIKH (JIyullilé BCero, eciH AOCKH NEPEKPHIBAIOT OJHA ApY-
ryo). Pambl okon u aBepeit, a TaxkkKe BEHTHJAUHOHHBIE OT-
BePCTHA JNOJIKHBI HMETh XOpOllee YILIOTHEHHe IJs IpeRoT-
BpalieHHsT HEKOHTPOJMPYeMofl MHGOHIbTpAaNHH  BO3AYXA.
KsanmaHel MOryt W3roTOBASTBCS H3 METAJIHYECKOro JHCTA
MM U3 (aHepel M MOTYT IIOBOPaYHBATHCA BOKPYT BepTH-
KaJIbHOH- UJIH TOPU3OHTANBHOR OCH, PacrosIoKeHHOH mocepe-
AMHe MK C Kpalo KaanaHa. Bce HenpospauHbie moBepXHOCTH
TN (ceBepHas CTeHA, HHKHSHS YacTb IOXKHOH CTeHH,
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(yHAAMEHT) JAs YMEHbIUCHHS TEIJIONOTePh AOJKHH 6LITh
TEIJIOH30JHPOBaHH. B KauecTBe TeIJIOM30JMAUHA MOXKHO MC-
[10Jb30BAaThb TAKHE MaTepHAaJbl, KAK MHHEpaJOBaTHHE MaTH,
[1eHOMJIACTH — MEeHONOJAMYpeTaH, IIEHONONUCTHPOJ, CyXue

Pnc. 95. Ilpocras nepenoc-
Had TeJHOCYLIRJKA:
f — crepka u3 darepn; 2 — meran-

AUYecKds  ceTKa; J — OCTEKNEHHE;
4 — OnopELIe HOXKH

] Puc. 96. TTepenocnas connegnas CyuinnKa: N
1 ~ HepeBRHBEA SUMK ¢ NepHOPHPOBARBEIME CTEHKAMH ¥ AHMINEM; 2 — ocTexnenme

ONHJKH H CTPYXKa, CHPECCOBaHHAsi COJOMA M Ap. Caenyer
ﬂOMHHTb, gyTO BJAXHEIE Ma'repna.nbl TEepPAT CBOH TE€NJIOH30-
JSIHONLIE CBONCTBA, IOSTOMY oco6oe sHaueHHE HMEEeT 3a-
IGMTa TENJIOH3OAALHK OT ,nonallannﬁ__ BJIary.

" Pacmosarath reAHOTEVIALY Bafo TaK, 4T00H KOHEK ee
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HaoaupoBaHNWR JOTOK:

KpHilll COBHAAAN C OCbI0 BOCTOK — 3anaj. Yrod HaxkAoHa
I0XHOH CBETONMpPO3payHOl IOBEPXHOCTH BLIOMPAIOT ¢ TAKHM
pacyeroM, :l'l‘06bl obecreyuTh MAaKCHMAJLHO® KOJHIECTBO
YA0BJACHHOH COJIHeYHOH 3Hepruu B AaHHOH MecrHoctn. Tak
AJIA CpeaHel NOJOCH ONTHMAbHLIM ABJIACTCS HAKIOH B 50—
60°. Yron HaknoOHa KPHIIM RonKeH Gbith paBHmM 20—35°
4TOGBl XOPOLIO YAAJISIHCh OCAAKH H rpA3b. ToJHHA ren-

Bud c3adu
° §u4 %Hé o=z -
‘Murepanu~
JobanHas
) . 700 o
' Bud cnepeiu ‘
(-] o / o "g
, /
k 1 ] <
, —

@ :: fuemunnam

Puc. 97. Cexunonubifi conneunbit oupecuntent (AHCTHAANTOPY

p,

: A\ 5 ’
R AR

|

Pac. 98. [Tnenownsift coasensus ompecHrTeAD! -
# — vonnmepuan nnenka; 2-—rt ; THgpo-
d K — TPy6a; 3 -— CTPOHTEALNAA KOHCTPYKUEA; ¢ —

&— TeONOHIOMIAUHS; 6 — Meaol AAA Auc¥muur}a; 7 — Mop-~

CKas BOAA; 8 -- BORAHON wap; 9 -~ KORAEHEAT
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JIOH30MAHNY - ceBepHOf cTeHbt BLIGHpaeTcs B Npepenax 150—
950 MM B 3aBHCHMOCTH OT KO3(HUHEHTa TENAONPOBOLHOC-
TH HCnoAb3yemoro Marepuana. OCTekneHHAA NOBEPXHOCTH
B HOUHOE BPEMs MOXeT HMeTh TEIJIOH3OJALKIO TOMIHHON
20—50 -mm. [Ipu sroM KosddULAEHT TEIJIOROTEPD Yepes oc-
rekjeHHe Moxer ymenpumiTbea ot 6,8 Br/(M?-°C) npu oa-
HOM eJloe CTeKJa Tomunol 3—4 M fo 0,75 Br/(m?-°C) npn
OAHOM CJIO€ CTEKJa H MEHONOJHCTHPONBHOR TENAOH30MANNH
roamunoi 50 Mm. JIis TeNAOA3OAAUNH MOXKHO HCIIONB3QBATD
JerKye NeHONJAaCcTOBhie MaThl TOMILHHOA 50 MM H3 3KCTPY-
JiPOBAHHOrO NOJHCTHPOJA, 3a2KpelJiseMbie MarkHraMi Ha
CTEKJIE.

- MOXHO TaKKe HCHO/Ib30BATh PYJOHHHA 3JaCTHYHLIH
TeIION3OASIHONERE MaTepnaJ ToauHoM 30 MM, UYrobnl He
06pa3oBHBaJICA KOHAEHCAT Ha XONOJHOH TOBEPXHOCTH CTEK-
na .(3a TemaousoAsnmed), nepen TeNJIOH30AANUeR nano yc-
TaHOBHTb 3ALUMTY (W3 TIONMMEPHON NJICHKH) OT -~ BOASHBIX
napos. B Tennuuax GonbHINX Pa3MepoB B HOUHOE BPEMA HE-
OAb3YIOTCH WITOPHl H3 TIONMMEPHOH NJCHKH C HANBIACHEHIM
OTPaXaTeJbHEM (2JIOMHHHEBHIM) HOKPHTHEM. Basroaapn
3TOMY TemJONOTepH CHUKawoTca Ha 40-—60 %. Tipu Hcrosb-
30BAHNE HaPYIKHOH TEMIOH3OARIAHN HA OCTEKNCHAR KOHACH-
caliHsl BOASHIX HapoB Ha CTexje He NPOUCKONHT, HO MEXKIY
TenAoK3oAsALMeN (KeCTXHe REHONAACFOBHIC NaHeAH HJIH
rROKBe MATH) H OCTCKAEHHEM He AOJIKHO OHTb ABHXXEHHS
BO3AyXa, a-caMa TENAOHSOMAUHA AOJIKHA OHITh 3amMWIEHa -
OT BO3AEHCTBHA OcCafkoB. JKeCTKHE ~TENIOH30NALHOBHLIC
HaHeJH GHeM OTKHAHBAIOTCA H OTPaiKaloT AONOJHHTENbHOE
KOJIHUECTBO COJTHEUHol SHEPTHH Ha CBETONPO3pauHLie NO-
BEPXHOCTH TEIVIRIIbL,

dynpaMeHT AOJIKEH AOCTaBaThb KO YPOBHA TIOCTOSHHOM
TeMmeparyphl FPYHTa, a €ro TENJOH30JIAMNHAS JOMKHA IOKP ki~

‘BaTh BCIO TY IOBEPXHOCTb $YHAAMEHTA, KOTOpasi MOXer Ha-

XOIHTbCS B 0GJACTH OTPHILATENbHHX Temnepatyp. OGnuHO
ray6una dynnamenta cocrapaser 86—120 cm.

B OropoAHHueCTBE H CALOBOACTBE Ciefyer Gonblle He-
NOJB30BATh TPYHT, 3ALUMIIEHHHIA 1—2 CIOSIMH TOJHMEpHOH
NJIEHKH. DT0 COKPAIIaeT CPOKM CO3peBaHHs Ha 2—3 HeAeNH.
Tlpn BHpaimnBaHHK KAYOGHHKH Xopolunit sdderr paer HC-

ToNb30BARKE YEPHON TMOMMMEPHON TJIEHKH, YKAaAbBaeMOfl

Ha 3eMJI0 NOA KYCTHXH KAyOnuku. IIpu 3TOM mOAaBAAETCA
POCT COPHSIKOB, YCKOPSETCS POCT KAYOHHKY M HPELOTBpa-
maercs sarpsanenne srok semaeil. . McnosbsoBanne  orpa-
KaTeJbHEX TOACTHIAIOHIMX HBETHHX (KPaCHHA upser AnA
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TOMATOB, Gesbifl. aas -Kaprodess) nosepxHOCTeH cmoco6er-
ByeT GoJiee GHICTPOMY CO3PEBaHHIO IJIOAOB M KAyGmeh. Tax
e G6/71arOTBOPHO BJHSET OTPAXKEHHBIH CONHEUHBIH CBET Ha
CaJ0Bble KYJbTYPHL.

Hast mogorpesa BOAbl AJs MJaBaTeJbHOrO Gaccefina H
APYrux Ce30HHBIX NOTpeGHTesNell PeKOMEHAYeTCS HCHOJb3O-
BaTb HEOCTEKJIEHHble N/IaCTMACCOBble (MOJNHIPONHICHOBEIE)
KOJIIEKTODHl B M@TAJJIHYECKOH paMe (M3 aJlOMHHHA HJH
OLHHKOBAHHOIO 3Kejie3a) Ha JIerKoH MeTasJIHYecKOl onop-
HOH KOHCTPYKIHH.

[UHpokoe mpuMeHeHHE NOMKHH DONYYUTH CONHEYHBIE
CYIIHJIKH, KOTOPHIe HETPYIHO H3rOTOBHTb caMuM. B § 13
ONUGAHB KOHCTPYKUHH JOCTATOYHO IPOCTHIX IJICHOYHEIX CY-
mHIOK (cM. puc. 54 1 58). PaccMmoTpuM elne HeKOoTophule KOH-
CTPYKUMH NEePeHOCHHIX CYLIHJIOK, KOTOPEIE MOTYT OBITH HC-
N0/Ib30BAHBl A/l PA3JIHYHBIX CEJbX03NPOAYKTOB. CyllHIKa.
nokasaHHast Ha puc. 95, mpencrabiisier co00H mepeBsHHLIH
AMHUK (M3 (aHepL MJIH TOHKHX NOCOK) C ABYMS GOKOBBIMU
CTeHKaMM ¥ [HHIIEM H3 METaJIHYecKod ceTkd. Bepxuss
KpBIIKA MOXKET CHHMaTbCA U HMeeT IPO3PayHOe MOKPHITHE.
Cywunka cHaGXeHa 4eTHPbMS OMOPHBIMH CTOHKAMH. BryT-
PEHHSS NOBEPXHOCTh SILIMKA OKPalleHa B uepHb user. Lle-
71€c006PasHO TaKKe HCNOJIb30BATH NOJNHOCTBIO JepeBSHHBL
ALK . C OTBEDCTHAMH [Jisl BO3AyXa, a TakkKe Neppopupo-
BaHHOe AHMIle ¢ OCTekneHHeM (puc. 96). Haa cywlku ceHa
MOXHO MCIIOJIb30BaTh CYLIHJKY, [IOKa3aHHYI0 Ha puc. 54
ITpu arom BosayxonarpesaTenb ciefyer pacmosnarate ¢
IOXHOH CTOPOHHI capasi, a CaMy KaMepy JJisi CYHIKH CceHa
JIyulle NoMeliaTh BHYTPH capast HaH amBapa.

MoOXHO H3rOTOBHTH TaK¥Ke NPOCTOH COJIHEUHHIf JHCTHJI-
JATOP AJA 00€CCONHBAHHA MHHEPAaJH30BalHON WM ompec-
HeHYsT MOPCKOH BoABI, MOKasaHHHIN Ha puc. 97. B xavectse
MaTtepdasa AJsi 3TOrO ONPECHHTENST MOMKHO HCIOJb30BATh
MEHONACT ' (NOJHCTHPOJ H T.1.). YKa3aHHbie PasMepH OZ-
HOr0 MOAYJISt — YHCTO OPHEHTHPOBOYHBIE, YHCJIO TIapaJlieb-
HO COeAMHEHHBIX annapaToB Moxer GbiTh JIOOmM. B kage-
CTBE NPO3PAYHON H3OJANHH CJASAYET HCIONb3OBATH IIOJH-
MepHyIo IeHKY. [IpocToit nreHouHbI onpecHHTeMs MOpCKOH
(MuHepanu3oBaHHOK) BOAB MOKa3aH Ha pue. 98. ITpospay-
Hasl NJIeHKa, HaTArMBaeMasi rOpH3OHTAILHOR TPYGOH H 3a-
KpenJieHHasi Ha CTEeHKAaX, MPONYCKAeT COJIHEUHOe H3JyueHHe,
KOTOPO€ NOTJIOINAETCS 3aYEPHEHHBIM JHOM, OT KOTOPOro Ha-
rpesaercsa TOHKHMH cyioft Mopcko#t Boxul. Boza Hcnapsercy,
H Iapbl KOHAGHCHPYIOTCSt HA NJVIEHKE B BHIE Kalejb, CTEKA-
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JOLHX 1O MOBEPXHOCTH IJIEHKH B NPHEMHBIH Kes100, OTKyAa
10 TpyOKe MHCTHAJIAT OTBOAMTCH B COOpHYIO eMKOCTh. CHH3Y
JHCTHJIATOpP HMeeT cjofi Temaousonsiuuu. Mcxoanas Boaa

nepHoIHIECKH IOAIUTHIBACTCA.

22. MOHTAX M DKCIUIYATAUMUSA COJIHEYHBIX YCTAHOBOK

[Ipu MOHTaXe M yCTaHOBKE eJHOCHCTEM TENocHaGxe-
HHSL PEKOMEHAyeTes C/eAyIollad NMOC/AEAOBATENbHOCTb BHI-
noJHeHus pabort. i

1. UsrorosscHHe, MOHTaX ¥ YCTaHOBKA KU AKOCTHOH
reJIHOCHCTEMH TeIJIOCHA0KEeH . 4 |

VeraHoBKa BOASHOTO aKKyMYJSTODA TENJIOTH BKJIOYA:T
clefyIOLie 3Tamnb: .

CTPOMTENBCTBO OCHOBAaHMSA, (YHIAMEHTa HJIH ONOPHOH
KOHCTPYKIIHH — IPH BHIIOJHEHHH GeTOHHBIX palboT Ha 3a/uB-
Ke (pyHIaMeHTa 3[JaHusd;

ycTaHOBKY 6aka-aKKyMYJATOpa;

- MOHTaX 0OBA30UHBIX TPYDOIPOBOKOB; : i
3anoJHeHHe CHCTeMBl BOAOH H NpPOBeJeHHEe HCMBITaHHH

Ha TJOTHOCTD;

MOHTAa TeMJIOBON H30JAILHH, .
.+ YCTaHOBKa KOJIEKTOPA COJIHEYHOH SHePFMH BKJIOYaeT
Bceln: . e :

M3TOTOBJICHHE H YCTAHOBKY ONOPHOH KOHCTPYKIHH — NDH
H3TOTOBJIEHHH KapkKaca, paMbl, CTPOIHJ M APYTHX CTPOH-
TeJbHBIX 3J€MEHTOB KPHILIH A0Ma;

MOHTa ONOPHOH KOHCTPYKIHH H YCTaHOBKY COJIHEUHOrO
KOJIJIEKTOpA Ha Kpblllie;

MOHTAa3 COECLHHHTENbHEIX TPYOONPOBOJOB;

HCOBITaHHEe KOHTYPa COJIHEYHOTO KOJJIEKTOpa Ha HJIOoT-
HOCTb} , ,

NpOBeJieHKe  TEMJIOH3OJIAUHOHHBIX Pabor Ha TpyGompo-
BOJAX. ,

YeraHoBka Tema006MeHHUKOB M AONOJHHTEJIbHOTO  HC-
TOYHHKa SHEPTHH BKJIOUAET cJelyIolie STalbl:

MOHTaX TPYGONPOBOAOB, HACOCOB H aPMATYPHI;

HCOBITaHHE TPYOONPOBGLOB HA IIOTHOCTD;

TnpoBeieHHe TEMJIOH3OJSANKOHEEIX pabor Ha- TpyGompo-
BOAax;

YCTaHOBKY JONOJHHUTENbHOTO HCTOYHHKA SHEPTHH.

MoHTax ycTaHOBKH ropsyero BOAOCHAOXKEHHs BKJAKYaer

c/ieyIolHe STambi:

[
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MOHTaX Tennoo6MeHHHKA H TPYGONPOBOAOB A/ NPERs
BAPUTENHHOTO TTONOTPeBa BOALI; :

HCOBITAHRe Ha IJIOTHOCTD;

NpoBefeHNe TEIVIOH3ONAUHORHEIX paboT;

MOHTa 6aKOB-aKKYyMYJIATODOB.

YcranoBka NpHGOPOB H JATYHKOB CHCTEMH YNpaBJIEHHS
COCTOHUT H3: ,

YCTAHOBKH HAaTYHKOB H NPHGOPOB yNpaBJECHHs H pery-
JHPOBaHHA O MECTY;

MOHTaXa IHTa YNpaBJeHHs ¢ npubopaMmu.

II. HsroroBseHne, MOHTaX M YCTaHOBKAa BO3 Ly LI HH X
FeJHOCHCTEM TeIVIOCHAGXKeHNns.

YcranOBKa rajieyHOro axKyMyJasATOpa TENJIOTH BKJIOYa-
€T JTanb: - '

H3rOTOBJIEHHE OCHOBAHHSl H ONOPHO# KOHCTPYKLHH;

H3roTOBNEHHEe OyHnKepa (KOHTeAHepa) — 10 YCTaHOBKH
KPHINH Haj HOMellleHHeM HJH IePEKPHTHH Haj NOABAJIOM,
B KOTOPOM YCT2HaBJIHBAeTCH aKKYMYJATOP; ,

3anosiHeHne OYHKepa TBEPALIMH YacTHILAMU TaJjIbKH, TPa-
HHTA M T.1.;

MOHTaX BO3LYXOBOAOB;

NpoBeAeHHe H3OMAHHOHHHIX pabor.

MoHTaX B yCTaHOBKA COJIHEUHOTO KOJJEKTOPa, CHCTEMH
TOJIOrPEBA BOALL, 'BCIIOMOraTeNbHOr0 OGOPYNOBAaHHS H NPH-
6opoB BHIIONHAIOTCS B TOH 2Ke NMOCAENOBATEAbHOCTH, 9TO M
U1 2KHAKOCTHBIX Te€JNOCHCTEM.

Ilpn MoHTaXe TpyGONpOBOAOB HeOGXOAUMO BHITONHATH
caepyiollre npaBua;

ISl YMEHbLIEHHA TEIIOBHIX NOTEPh M THIPABAHYECKOrO
CONPOTHBJEHNSA IJHMHA OCHOBHHIX TpyOOHNPOBOXOB M OTBETB-
JieHH# po/KHa OHTh MHHHMaJ/IbHO BO3MOXKHOM, a OTBETBJIe-
HUS ROJXKHB MMETb OJMHAKOBHI AnaMerp, urobh obecne-
41BAJIOCh PABHOMEDHOE pacHpene/ieHie TENI0HOCHTE MeX-
Ly OTAEJbHLIMH MOAYJAMH KOJJIEKTOPA;

CIEeAYET NCIOJAL30BATh MHHHMAAbBHOE KOJHYECTBO COe-
ILHHHTEJIbHBIX AeTajiell, apMaTypH M T.1.; KOJIeHa H HOBOPO-
TH TPYy6OnPOBOXOB HEOOXOAMMO H3FOTOBJSATL ¢ NMOMOMIBIO
ru6OYHOr0 CTAaHKa,

 AJig TIpEROTBpAUIEHHsI KOHTAKTHON KOPPO3HH IpH yCTa-
HOBKe apMaTypH H3 MEAHBIX CIJIaBOB Ha CTaJbHHX TpyGo-
npoBoJaxX HeOOXOAHMO HCNOJb3OBATL COCAMHHTEILHMIC SJie-

MEHTH M3 AH3ACKTPHICCKHR MaTepHanoB;
Ha JJMHHBIX NPAMBIX YY4CTKaXx TPyGonpoBooB AOMKHK
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GuITh TPEAYCMOTPEHH KOMIEHCATOPHI TEMAEPATYPHHIX YA-
JIHHEHHH U COOTBETCTBYIOILHE ONIOPHL; .

B CAMBbIX BEPXHHX TOYKAX CHCTEMH! HOJMHH GHTb yCTa-
HOBJEHH BO3AYUIHHKHY H AOJKEH OHTh MPeLyCMOTPeH CAuB
SKHAKOCTH H3 HHXXHHX TOYEK CHCTEMBI. o

TIpH uCHOJb30BAHHH B KOHTYPe KOJUIEKTOpA aHTH(pH3a
AOJIMKeH GHTh MPeAYCMOTPEH PaCIIHPHTEIbHEIH 6aK, eMKOCTb
KOTOpPOTO COCTaBJIfeT npubausutenvio - 1—2 %  emkocru
KOHTYpa, BKJ04asi CaM KOJIJIEKTOp.

23. HEKOTOPIE BOMPOCHI SKCMAYATALIMU U UCNORL3OBAHM,
COJIHEYHbIX YCTAHOBOK :

1. B KaKMuX PaAAOHAX MOIKHO MCONL3OBATL
conHeuHble YycTaHoBKMI

[paktuuecku B JioGom pafione. CesoHHBIe YCTaHOBKH
ropsAYero BOAOCHAGKEeHHs MOXHO HMCHOJb30BATH B PasdA#t-
HBIX MecTax, Ho ueM GoJiblie LIHDOTA MECTHOCTH, TéM KOpPO-
ue Mepuoj HCIOJb30BAHHSA YCTAHOBKH B IOJ, a C/ed0BaTeAb-
HO, XyKe NMOKasaTesn 9KoHOMHUeckoh addekrnsrocru. Cou-
HeUHble YCTAHOBKM OTONUIGHUA Jydlie BCero NMORXOAAT AJH
pafioHOB C NPOJOJIKUTEJNbHEIM OTONHTEJNbHEIM NEPHONOM, HO
¢ ROCTATOUHO BBICOKOH -HHTEHCHBHOCTHIO - CONTHEYHOH pagua-
HHH ¥ yMepeHHOR. TEMIIePATYPOH HAapYIKHOro . BO3JyxXa B
OTOMHTENbHLA HEePHONX. :

2. KakoB cpok cnymbul CONHeUHbIX ycTaHoBok?

3710 3aBHCHT OT MHOrux (akToOpoB, B TOM HYHCJE OT Ka-
yeCTBa HBFOTOBJICHHSI A MOHTaxa yCTaHOBKH, BK/IOYaH npa-
BHJILHBLA BHOOpD MarepHaJoOB JJs H3TOTOBJEHHA COJHEYHBIX
KOJIIEKTOPOB, aKKYMYJATOPOB TeIJIOTH, TPyGONpPOBOAOB,
KauecTBa yIJIOTHEHHH H T.IL Ba)kHoe sHaueHHe uMeeT Bhi-
6op TemnoOHOCHTE/A M NPHMEHEHHE COOTBETCTBYIOLIHX AHTH-
KOPPOSHOHHBIX 106aBOK, cOGIoeHHe TpebyeMbX cKopocTeft
IIOTOKa B pr6ax, npenoTBpalicHie nonafgaHusa KHCJIOpOoAa
BO3/yXa, BH3HBAIOMIEro Kopposuio. CpoK cayxO0nl Takke
3ABHCHUT OT npenompam.eﬂnﬁ 3aMep3aHus TENJNIOHOCHTEJIA B
Tpy6GonpoBOAAX K APYFHX 9J€MeHTax ob6opyAoBaHHus, TNON-
BepKeHHBX BO3ACHCTBHIO HapyxHoro BosAyXxa. Hexoropue
MaTepHaJjisl, B HaCTHOCTH NOJHMEpHLIe NACHKH, OHCTPO Cra-
peloT NOA AeficTBHeM YAbTPAPHOJETOBOTO: H3JTY4eHH. Oc-
HOBHOH . 9JIEMEHT reJHOYCTAHOBKH — COJHEYHBIA KOJJeK-
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TOp — OOHYHO paccuuTan Ha 15—20 aer paboTh. Iipu ycJo-
BHH IIPAaBHJbHOTO MOHTAXA M HKCIIyaTaluH. BakH-aKKyMy-
JAATOPH 3aKPHTOTO THIIA JOJKHH HMEThb KaTOAHYIO 3alHTY
OT KOPDPO3HH M MOTYT 3KCIIJIyaTHpOBaThcs B Tedenue 20 zer.
ARKYMyJSTOpPH TEIJIOTH, paGoraomue B YCJAOBHSX aTMOC-
tdepHOro NaBJeHHS M H3TOTOBJIEHHHIE H3 [IIACTHKOB, apMHPO-
BaHHHIX CTEKJOBOJOKHOM, MOIYT CJOYXKHTh HJIHTENIbHOE Bpe-
M IPH cOOJI0OfeHHH npaBHJ 3xkcnayarauud. o cux mop
9KCIJYAaTHPYIOTCA CONHEeYHBle JoMa, nocrpoeHHbie 30 u 6o-
Jiee JieT Hasal. ‘

Cpoxk cnyk6h BoJOHarpeBaTesiefi ¢ eCTeCTBeHHOA HHPKY-
JsuMedl TENJIOHOCHTENS W KOMIAKTHHIX BOJOHarpesaTeaeh
cocraBaser 10—15 ner. ITpu BricokoM cosecopepxanun BOAK
H BOOOGIIe ee HH3KOM KaueCcTBe CPOK CJYyKOHl KOJIIEKTOpPa MO-
3KeT OBITb BecbMa HENPOLOJIKHTEJbHHM H3-3a BO3MOXKHBIX
noBpexneHnH, 0CO6eHHO B MeCTax COeAMHEHHH M YIJIOTHE-
rufi. Ilpospaunnie niacTMaccsl # HOJHMEPHLIE NJIEHKU CTd<
peioT no Hereyennn 7—10 ser.

3. Kakne npemmyuiecTsa gaer coBmelleHne
CONHEUHEIX KOJINEKTOPOB ¢ Kpblulei gomal

Yumenbuiaercs o6uias CTOHMOCTb JAOMa H HHXGHEPHOro
o6opynoBanus. Ilpy kauecTBeHHOM MOHTaXe YCTAHOBKH
SKCIIyaTALMOHHEIE KaY€CTBAa KPHUIH HE yXYAIIAWTCs,

4. Kaxme pononHutesbHble CTPOMTENbHEIE KanUTanbHEIe
3aTpartsl  BO3HWMKAIOT NPM MOHTAME reNIHOYCTAaHOBHM
) ’ Ha CyllecTBYIOWEeM Aome?

CoBpeMeHHas TEXHOJOrHS TIO3BOJISET YCTAHABJHBATH
COJIHEUHble KOJIIEKTOPH Ha CYIICTBYIOIleM foMe 6e3 mpo-
6sieM. 3aTpaTH NPH 5TOM MOTYT OHITb Pas/IHYHLIMH B 3aBH-
CHMOCTH OT apXMTEKTYPH AOMa H ApPYrux ocobenHocTef,

5. Yxypuwaercs nu HeluHui Bua aomal

B 6osbiInHCTBE CJYyIaeB COJHEYHHE KOJIACKTOPH Npuaa-
10T OPHIUHAJIbHHH H NPHBJEKaTEebHEIN BHA AOMY. A BOT ap-
XUTEKTYPHHH OOJHK CTaPHEHHIX XOMOB He CleAyeT Hapy-

1HaTb, ¥ pa3MeIlaTh COJHEUHbIe KOJJIEKTOPH CJAeAyeT TaK, '

uro6Hl OHM He Gpocanvch B rJjasa, -
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6. Kakasi Tpebyertcs nnowiaas B Jome ans
pasmelieHus oBopyROBaHUS renmoycranosku?

B noMe pa3MeILaloT aKKyMYyJsTOP TEIJIOTH H BCIOMO-
rarespHOe obopylnoBaHHe. [l COJHEYHOro BOJOHArpeBare-
a4 TpeGyercs 1 M2 nuomand, AJs YCTaHOBKH OTOIVICHHS H
ropsuero BonocHaGxenns — 4 m?. Jlsi coBepIIEHHOI resiHo-

ycTaHOBKH TpeGyercst aKKyMyJIsATOp TEMJIOTE 06heMoM 5 M3,

KOTOPBIH MOXKeT OLITb Pa3MeIleH B JOMe HJIH HOX HHM.

7. MoieT nu CONHEUHas YCTAHOBKA [aBaTb NOJNE3HYIO
TEANOTY NPU OTPULATENBHBIX TEMNEepPaTypax HapyMKHOro
BO3AyXa  NPW NNOTHOM obnaunocTui ‘

.- Jla, MoeT, HO KOJIHYECTBO I0JIE3HOH SHEPTHH yMEeHbIIa-
eTCsl M 3aBHCHT OT TIPHXOJa COJIHEUHOH 3HEPTHH M K03ddu-
LHeHTa TelJonoTepb Kojulekropa. I1I0CKHit KOJIEKTOp CHO-
co6eH yJaaBadBaTh KaK IPAMOE, TaK H PacCesiHHOE COJIHeY-
Hoe uaJaydenue. [Ipy macMypHOH HOroje NpAMOE H3JydeHHe
OTCYTCTBYET, HO KOJIIeKTOp OYAeT y/aB/inBaTh PaccesHHOe
uasayuerine. MHoe aeno ¢ (pOKYyCHPYIOIIMMH KOJJIEKTOpAMH,
KOTOpbie y/1aB/JHBAIOT TOJBKO NPSAMOe CONHEYHOE H3JIYueHHe
M TP, OTCYTCTBHH NPAMBIX COJHEYHBIX JIyueH HE NaioT mo-
JI€3HOH TEMJIOTH. o B »

8. Uro faer NPMMEHeHHe CONHEeUHbIX YCTAHOBOK
B YMEpPEeHHbIX WHpoTax? '

CosiHeuHasi yCTaHOBKa MOXKeET 3KOHOMHTb oT 25 10 75 %
PAcXofOB Ha TOMJIHBO.

9. KakoBul OCHOBHbLIE NPEANOCLIAKK ANS COOPYKeHHUs
conHeuyHoro goma? »

[IpuMenenne yayduIeHHOH TEIVIOH3OMANMH IOMa, Cyuie-
CTBEHHO cHuKaiomiell nOTPeGHOCTb B TENJIOTE AJs OTOMJe-
HHA, a TaKXKe NPaBHJbHLIH BHIGOP MECTOMOJOXKEHHS H OpH-
enranuy goMma. JloM pacrnojaraioT B TaKOM MecCTe, rae €
yyeToM JaHAMaTa COJHIE CBETHT B TEUCHHE GoJbiueit yac-
TH JHS, OTCYTCTBYIOT 3aTeHeHHe H CHJbHEIC BeTphl, OT KOTO-
DHIX JI0M MOXeT GbiTh 3aLIUIIEH C CEBEPHOH.CTOPOHBI, XOJI-
MOM, AepeBbiMd HJM KycrapHukaMu. Jlom cBoedl IuuHHOM
CTOPOHOH KOJIKeH GwITh OGpamied Ha 1T, a 6ousInas 4acTh
OKOH JIOJI’KHa GBITH pasMellleHa B IOXKHOH creHe. lOxuwit
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CKAT KPHIIIY AONKEH UMEeTh YroJ HAKJAOHA K TOPH3OHTY B
npenenax 25—60° aro6u MOKHO GLIJIO COBMECTHTD KOJIEK-
TOP C KPHILIeH,

10. PaboTaeTt nu renmoycraHoBxa sumon?

Ja. Ho 3sMoO#t nocTyn/ieHHe COJBEYHOH# SHEPTHH HEBEJIH-
KO, DPOAOJIKHTENbHOCTh HHCOJALHH KOPOTKAsi, a yroa ma-
JeHusl cojiHeuHHX aywe# mada. Ilpu srom KU1 reawoycra-
HOBKHM HHSKHH, a TENJ0OBas Harpy3ka OTOMJIEHHS BeJHKA.
TTosToMy COJHEUHAS] YCTAHOBKa MOXKET 00eCIedHTh JHIIL

HeGOoabUIYIO J0AI0 BeeH TenveBoil Harpysku. TpeGyercs no-
NIOJIHATE/IbHBIH HCTOYHHK TeNJOTHl — KOTead Ha OObIYHeM
tonause. Haunbonee spdexTHBHE 3UMOH KOJJAEKTOPH, pac-
HOJOJKEHHbIe HA BEPTHKAJbHBIX MOBEPXHOCTAX HJAM. HME0-
mHe Goabillod yron HakjaoHa. [asa samuTtsi or 3aMepsaHus
HCoAb3yeTcs antadpus.

11. KaxoBa NnpoRONMNTENBHOCTL XPaHeHus
TEeNnoThl B aKKymynatope!

.OT HEeCKOAbLKMX 4ACOB A0 HecKOXbKHX pHed, [as ycra-
HOBOK TOPHYEro BoROCHaOXeHHs oO6BIYHO JOCTATOYHO 3ala-
ca tenaoTh Ha 8—12 4, a AJs YCTaHOBKH COJIHEYHOTO OTO-
naeHus — or 2—3 a0 4—>5 puefi. B npunuHne BoO3MONKHO
3aMacaTh COJHEUHYI0 TeNJAOTy JIeTOM, a HCHOJhL30BaTh ee
3UMOH, HO Uil 5TOro TPeOYIOTCA aKKYMYJSTOPH TEIJIOTHI
60/1bL10H BMECTHMOCTH C OY€Hb XOpOllefl TENJIOH30JAIuel,
SKOHOMHYECKH 9TO HEelenecoo0pasHo Aas HHAHBUAYAJbHbHIX
norpe6HuTeneH. : :

12. KakoBa cpefiHAa TEenNONPOH3BOAUTENLHOCTL
| rennoycraHoBku?

-OHa 3aBHCHT OT KJIHMATHYECKHX XapaKTepHCTHK pafioHa

H Xa8PaKTEPHCTHK NPHMEHACMOr0 TeJHOTEXHHYECKOr0 060«

PYROBaHMS — KOJIIEKTOPOB, aKKyMYJAATOPOB H 1p. B cpex-

Heil 0I0Ce TIPH HCHOJMb30BAHHH NJIOCKOTO KOMJIEKTOPA MOXK-

1}{(0 go.nqub 1o 350 kBT-9 tensors B rox ¢ 1 M? naomaan
C . .
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13. CHORLKO MOMHO CIMOHOMMTL. 38 CHET
CORNHEUHOW. YCTAHOBKM?

3710 3aBHCUT OT MHOTHX (PAKTOPOB: KJAHMATHUCCRHX AaH-
HBiX MECTHOCTH, Pa3MEpoB H TEIJIOH3OJAIUH 10MA, CPelero
ypOBHSA TenJONOTpeGAeHHs, THIIA H PAa3MEDOB reJIE0yCTAHOR-
xH. BrosHe BO3MOXKHO NOJYY4Tb SKOHOMEIO oT 25 o 75 %
PAacXO&OB Ha TOIJHBO. , :

14. Kakve OCHOBHbLIE NPABMAE TEXHMIKK
6e30NaCHOCTM NPUMEHHMBE K rennoycTaHoakamt:

I[Ipu neperpeBe aKKyMyJsTOpa TEIIOTH BO3MOXHO 06-
pasoBanne napa, AJs MpeAOTBPalleHUA TNOBHILNCHAN AaBAe-
HUS TpeAycMaTpHBaeTCs NpeNOoXPaHHTeNbHBIR kaanan. Has
aBTOMATHUYECKOro YAaJIeHHsT BO3/yXa ‘M3 KOHTYpDa CONHEUHO-
r0 KOJJIEKTOPa B BEPXHEH TOUKE NOJKEH GHITb PACHONOMKEH.
BO3AYUIHHK. Bce MaTepHajbl JNONXKHE! BHICDKHBATE MAK- .
CHMAJIbHHIC TEMIEPATYPH, KOTOPHE MOIYT UMETh MECTO HpH.
XON0CTOM X0Je (6€3 TelJOHOCHTENs) KOJIIeKTOopa. 310 OTHO-
HOCHTCH K MaTepHaNaM TeIIOBOH H3O0JIALHH H AETAAAM KOp~
nyca, CONPHKACAIOMUMCA ¢ JyJenorjomaomed mnopepxua-
CTBIO, TeMIEpaTypa Kotopolt Moxer gocrurats 170—250°C
B 32BHCHMOCTH OT THIIA KOJJAEKTOpa. o
15. Kak yaanute CHer C NOBEPXHOCTH. -

conMeuHoro konnektopal .

Jins 9T0r0 MOKHO HCIIOTB30BATH YETPORCTBO ANA OTTAH-
BAHHA, KOTOPOE TPOKaYHBAET TEIIYIO BOAY H3 aKKYMYJASTO-
pa B KOJ/IIEKTOPD, IIPH 3TOM OCTEKJIeHHEe nporpeBaeTcH H CHer
COCKANbIWBAeT ¢ KOIEKTOPa. B HHHIX CAYSaAX NPRXOAUTCA
yAaJATh CHEr BPYSHYIO ¢ COGMONERHEM Mep IPeNOCTOPOX-
HOCTH, 4TOGBI He IOBPELHTH OCTEKJIEHHE.

16. MOXHO nK YBENMUMTL NPUXOA CONHEYHOW
3HEepruM Ha NOBEPXHOCTb CONHEYHOTO KaneKTopaZ,

Ila, AAS 9TOrG MOXKHO HCIONb30BATH NIOCKHE OTpaKa-
Tenw (oxpamiennbie B Geaniit nBer nmcrbi daneps), paeno-
JIOMEHHBIE NOA YTAOM K KOAJICKTOPY TaK, YTO0H OTPaRerHoe
cosHeyHoe H3NYIeHHe Homaaano Aa koasextop. Ha nnoeroi
KpHIlle OHW MOFYT COCXHWHSTh BEPXHHA Kpall Ko/neKTopos
NPEALAYHIEro psifAa ¢ HHKHHM KPaeM KOMIEKTOPOB JaHHOro
psigAa.
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17. Kak snusier BeicOTa MECTHOCTM Haf YPOBHEM
MOPSR Ha NPMUXOJ, CONHEUHON 3Heprun?

* Tlocrynnenue cosHeuHo#t sHepruu yBeJHYHBaeTCs ¢ yBe-
JIHYEHHEM BLICOTH MecTHOCTH. bosee rtoro, 6marogaps 6o-
Jiee ynCcTOH aTMocdepe B ropax MHTEHCHBHOCTbL COJIHEYHOrO
H3JyueHHs TaM 3HAUHTEJbHO BHIHIE, YeM B PAaBHHUHHEIX, 0CO-
GeHHO HHAYCTPHAJBbHBIX pafioHaXx. 3arps3HeHue aTMochepnl

B GOJIbLIIHX ropoaax N NpoOMBLIIIJIEHHBLIX 30HaX CYLIECTBEHHO -

CHHJKaeT YPOBEHb COJIHEYHON pajHanuH, NOCTynamoiied ua
NIOBEPXHOCTb COJTHEYHOTO KOJIJIEKTOPa.

18. 3a cxonbko neT okynaercs conHeuHas yCTaHOBKa?

CTOMMOCTb T'e/iHOYCTaHOBOK 3aBHCHT OT 06/1aCTH npHMe-

HEeHHf, THNa H XapaKTePHCTHK YCTAHOBOK, MECTHHIX KJHMa-
THYECKUX ocoBeHHocTeH. VYCTaHOBKA OKYNaercs 3a CYeT

obecneynBaeMoli €10 3KOHOMHH TOmuBa. COJIHEYHEE BOAO-.

HarpeBaTeJsIH B 3aBUCHMOCTH OT KOHCTDYKHHUH M KJAUMarTH4e-

CKHX OCOGEHHOCTe!l MECTHOCTH OKymaloTcsi B Teuenue 3—10 -

JeT.-CpPOK OKynaeMOCTH 32BHCHT TaKXKe OT HEHH Ha TOHJIH-
BO — € €€ pocToM OH cokpainaercs. Ilo ncreuennu aroro
CpOKa YCTAaHOBKA JiaeT YHCTYIO IPHOBUIb. [eaHoycTaHOBKH
OTOINICHHS] HUMET 6OJblICH CPOK OKyHaeMOCTH H3-32 Hu3-
KOro-kos¢¢HuuesTa HCIOJb3CBAHHUS . IPH BHICOKOH CTOHMGC-

TH. Kak npaBu/o, OHE pacCUMTHBAIOTCS HA NOKPLITHE TEHJIO-

BO/l Harpys3ku B nepexoAHul mepuHoxa. Caeayer HMeTb B BH-
Ay, YTO JJsl COKpalueHHs CPOKa OKYNaeMOCTH YCTaHOBKa
JOJIXKHA HCNOJb30BaThCs 00JbLIYIO YaCTh rOAA.

19. Kak u3roToBuTh M CMOHTUPOBATE NPOCTOM
CONHeuYHbIH BOAOHArpesarens?

Kopnyc xosjexTopa MOXKHO H3TOTOBHTb M3 JOCOK MJAH
(hanepH, a CHapyXH €ro MOXHO OOIIHTb OUUHKOBAHHLIM Ke-
Jgesom. Ha nHO kiaayr cioft TENNOM30NAUNH — MHHEpajib-
HOM BaTH — TosmHnHON 50—75 MM, a CBepXy IHIICOBOJIOK-
HHCTYIO TIVIHTY C HaKJIeeHHOH aJioMuHueBol ¢osbroi. 3arem
yKJAaEbBaOT abcopbep, MpeaBapuTE]bHO H3TOTOBJCHHBIH M-
HCIHTAHHBA Ha nioTHoctb. OH MokeT GHTb COCTaB/IEH H3
OTRENbHEIX TIOJIOCOK, IpeicTaBafiomux coboit TpyOKy - nid
TENJOHOCHTE IS, HPHIAgHHYIO K MeTaJJMuecKOMy pebpy.
31y TpYOKH NIpHCOEARHEHBI BBEPXY M BHM3Y K FMApaBIHYE-
CKHM KOJUIEKTOpaM, JHaMeTp KOTOPHX -6oJjblie AHAMETPE
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tpy6or (10—15 mm) B 2—3 pasa. Ilocae artoro ycranasau-
BaeTCsl CTEKJO (TOJLIHHOHA 4 MM) C YNJIOTHEHHEM B aJIOMH-
nueBoM npoduie. Ilepexon MeXAy CTEKJOM H KOpIycoM sa-
KPHIBAETCAA BOJOHENPOHHUAEMO YIVIOTHHTENbHOR  nenTol
HJIH 3aMa3KoH. .
HaroToBJIeHHbI KOJMJIEKTOP YCTaHABJIHBAIOT Ha METaAJH~
YECKYIO HJIM [IEPEBSHHYIO ONOPHYI0 KOHCTPYKUMIO H 3akpeil-
J10T ero Ha Heft. CaMy 3Ty ONOPHYIO KOHCTPYKUHIO . mpH-
KPEIJIAIOT K CTPOMTEJBHBIM JeTaJAM KDHIIH HJIH K CHeuH-
aJbHOMY HACTHJIY MM OGETOHHOI NJIHTE, pacnojaraeMolf Ha
LAOCKOH KpHIle NoMa. MOHTaX Ha IVIOCKOA Kphlllle HaMHO-
ro Jierue, yeM BCTPaHBaHHE KOJJIEKTOPA B HAKJIOHHYIO KPhillly.
 Mecro mJs pasMelieHHs COJHEYHOTO BOJOHAarpeparejd
BHOGHpPAIOT TaKuM 0Gpa3oM, uTobnl obecneynBaach ero s¢-
dexTHBHAs M HajeXHas pab0Ta ¥ He BO3HHKANA ONACHOCTD
AJIS JIOJell M CaMOro 3/aHHf. YUacTOK KPbILIH, HA KOTOPOM:
yCTAHABJMBAETCS CONMHEYHHA BOLOHArpeBaTelb, NOJIMEH -
BLIAEPXHBATL AONOJHHTENbHYIO HArPy3Ky OT Beca yCTaHOB-.
ki. KOJJIEKTOpH H HX ONOPHbIE KOHCTPYKIMH AONKHE GHITD.
Hale’KHO TPHKpENJIeHH K Hecymlell ~KOHCTPYKIMH, dTO6H
NpefOTBPATHTh MX NaJeHHe NMOA ACHCTBHEM BETPa, CHEMHBIX-
GypaHOB W IDPYrMX BHeIIHHX Bo3jedicrerit. K crponHaam,.
6asKaM H TIEPEKPHTHIO MOXHO NPHKDPENHTb + YCTAHOBKY - €
IOMOILBIO aHKEPHHIX GOJTOB HJIH: NpOBOJEOKH. Jlas npenor-
BpallleHHs TPOTeYeK BOAb Yepe3 OTBEPCTHA AAA TPyGonpo-
BOJLOB H KPENEXHHIX JeTajeli cleAyerT HCIQJb30BaTh Che-
HHaJbHBe NPOKJAAAKH, YIJOTHEHHS HJIH CHJIHKOHOBHIE . IIO-
KPHTHHA. - , :

20. KaxoBbl 0COBEHHOCTH NYCKa HMAKOCTHOTO
conHeuHoro Kosinekropal . .

Ilpu nycke XXUAKOCTHOrO KOJUIEKTOpPa COJHEYHOH sHep-
I'uM LOJKHH co6iofaThcs ONpeleleHHbe npaBuia 6eso-
nacHofi paGoTH, NpPeJOTBpAILAIOWHe ero JNOBPEXKACHHE.
B cosiHeuHBI NOJAEHb TEMIEPAaTypa JYy4enoryouaiomeH no-
BepxHoctn KCD, He 3amoJIHEHHOrO TEMJIOHOCHTEJNEM, MO-
xeT AOCTHraTh temnepatypsl 200°C u 6oaee. Ilpu mocryn-
JIEHHH XOJOXHOH MHAKOCTH BO3HHKAeT TeMJQBOH yAap,
NPHBOASIIAA K Pa3PYLICHHIO OCTEKJCHHS H GpasopanuIo
TpenlHH M B3AYTHIl B KaHaAaX s TeMJOHOCUTe s, Hans
npefOTBpAleHHs STHX HexXeslaTelbHBIX ABJEHHA 3anoaHe-
HHe KOJJIEKTOpa TENJIOHOCHTeJeM HeoOX0AHMO NPOHSBOLHTD
TorZa, KOLAA TeMNepaTypa JydemorJollaiomes nopepxuoc-
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TH HeBeJIMKa, T.€. YTPOM WJH BedepoM. 3TO B NEPBYI0 oge-
peab otHocuTca K KC3, B KOTOPHX RPEeLyCMOTPeH ApeHaxX
TeHNAOHOCHTEe ST, AuanornaHas CHTyallHsl BOSHHKaer NPH OT-
KAOYEHHH Hacoca o To# uau HHOH npuyune. Ilpyn Haawauu
CHCTEMBI aBTOMATHYECKOrO yIpaBjeHHs B HeH NOJXKeH ObiTh
HpeAycMOTpPeH AaTYMK MaKCHMaJbHOH TeMmnepaTyps, He
AONYCKAIOMmMHKA BKJIIOUEHHe HAacoca IIPH ONACHO BLICOKOM
Temneparype abcopGepa. Ilepex mepBHIM NyCKOM CMOHTH-
POBAHHOH YCTZHOBKHM IPOH3BOJATCH ee BHEUHUH OCMOTP,
TRAPABANYECKHE MCIHTaHHA AaBieHuem 250 klla, npoBepky
BOSAYIIHHKA ¥ NOJHOTH CJHMBa XXHAKOCTH IIPH JApeHaxe.

21, Kaxoit Tpebyercs yxon 3a CONHeuHbLIMM YcCTaHoBKamm?

[To cpaBHeHHIO ¢ OGHYHHIMH YCT2HOBKaMH OHH TpPeQGyiOT
mano yxoxa. Jina obecnevuenns KOHTpOAA 3a pabGoroil ycra-
HOBKH HeoOXOAMMO YCT4HOBHTH NpHOOpL: MaHOMeTp AAas
H3MEpPEeHHS JABJEeHHS B 3aKPHTHX CHCTEMAX, TepMOMETpsl
HJH TepMONAapH AJA KOHTPOJSA TeMIepaTypH Ha BXOKE H
BHIXOAE KOJJIEKTOpa, B aKKyMyasarope. Ecam nepenas rem-
Aepatyp B HOJJICKTODe YMEHBUIAETCS, 3TO CBHAETENBCTBY-
er o 3abHBaHHH Ten000MeHHUKA. 3arps3HeHHe OCTEKACHNHS,
HONaRaHKe BO3AYXa B KOJNIEKTOP CHHXKAIOT TEIJIONPOH3BO-
EHTEABHOCTh KOJJIEKTOpA.

Ilpr nosBicHHU NpOTedeK B JKHAKOCTHHIX TEJHOCHCTE-
MaX H3-33 HOBpeXAeHUS TPYO, BOSHHKHOBEHUS HENJAOTHOCTEHR
B MECTaX CBapKH M YIVIOTHEHHH CHCTEMa JOJIKHA GHTH Bhi-
KJIIOYeHa. :

IIpn HapylleHHH IeJOCTHOCTH OCTEKJEHHS KOJJIeKTopa,
ero pasrepMeTH3alKH BHYTPL KOJJIEKTOpPa monagalT ocaj-
KM, KOTOPHE YXyAUIalOT KaueCTBO MAaTepHaJiOB, B TOM 4HC-
Je TenjoBO# HM3OMAUMH, H CHHMKAIOT TENJIOTEXHHYECKHE I0-
KazaTesH KOJJAEHTOPa B LEAOM.
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STemAOTHL . . . L L L L L L,
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NOBBIHICHHS e e e e e e e
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Faasa tperssn ConnedHble yCTAHOBKM KOMMYHAJABHO-GHITO-
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11. TemmocHcTeMn  OXNAMAEHHA M TEIJIOXOJIOLOCHAGKEHHS
* sHaHgh
12. nasatedbubie GaccefiHel ¢ cONHeUHHM ofOrpesom .

TnaBa yerBepTasn. CoaHeUHME YCTAHOBKH JJA NPUMEHE-
HHA B CEAbCKOM Xxo3sficTBe . . . . , ., - . ..
13. CosnHeunble Tenaunpl, CymHUJKH ¥ KyXOHHHe neud . .
14. Conueunble ONpecHHTENbHLE, XOJOAHJBHHE B BOLOMOLD-
€MHHE® YCTAaHOBKH e e
15. DnepreTHyeckoe HCMOJb30BanHe GHOMACCH . . . .
L]

. . v
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IF'masa mecrasn. HsrorosjeHne, MOHTAXK H OSKCTIyATALHS
COJIHEYHBIX YCTAHOBOK e e e e
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22. MoHra) u 9KCIJIyaTamHsi COJHEYHHX YCTAHOBOK . .
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