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NPEAMCIIOBUE

B Racrosimee BpeMsa BoOmpOCaM HCNOJAB30BAHHA BO300-
HOBJIIEMbIX HCTOYHAKOB 3HEDrHH YAeJNAETCA CePbe3Hoe BHH+
Man#e, ITH HCTOYHHKH SHEPIHH PACCMATPHBAIOTCA KaK Cylie-
CTBEHHOE JIOTIONHEHHe K TPajAHRUHOHHLIM, Cpean BO306HOB-
nAEMHX HCTOUHHKOB OSHEPrHH COJIHGYHAR paAMalLHsa no
MacliTabaM PecypcoB, 3KO/MOTHICCKOH YHCTOTE M NOBCeMe-
cTHOR pacnpoCTpaHeHHOCTH HaHOO/Mee NMepClicKTHRHA,

. B Hawedi ctpane norpebaserca okomao 20 % Bcero MHpo-
BOMO NPOHM3BOICTRA NEPBHUHLIX SHEPrOPecypcos, OAHAKO Ce-
GecroHMOCTE OPTaHHYEGCKOTO TONJAHBA pACTET OLICTPWMY
TeMNIaMH, 0G0CTPAKTCA 9KONOFHUECKHe NPOGAEMBl, CBA3AH-
HLie © 3arpA3HeHHeM OKPYyXalomie# cpein TONAHBOHCHOAb-
3YIOLIKMH YCTaHOBKaMH, ocOGeHHO HpU YBENHYEHHH MacHi-

12608 nOTpebAeHHs HHIKOCOPTHOLO TBEPIOTO TOMJHBA.

B cBA3n ¢ yKasaHAEIMH Npo6/eMaMy CTAHOBHTCS Bee Gojce
HeoBGXOAAMBM HCHOAL3OBAHHe HETPAAKILHORHHX SHeprope-
CYypcoB, B -TepBYIO ouepeib COJHEYHOH, BeTpoBOil, reorep-
MadbHOIf SHeprHH, HapAfAy C BHeApeHHeM SHeprocHeperato-
HIHX TEXHOJIOTHH, '

Himelorcs n0BOABHO WIHPOKHE BOZMOXKHOCTH NPHMEHeHHSN
CORHEUHHX YCTAaHOBOK AAA HHIWBAHAYaJbHHX norpebure-
nef, ocobeHHo B cenbCcKoli MecTHoOCTH. Paclilmperne MacuTa-
60B NPHMEHEHHR COMHEYHBIX YCTAHOBOK He TOABKO AaCT 3HA-
YUTEABHYIO SKOHOMHUIO SHEPropecypeoB, HO H NO3BOMUT CMAr-
YUTH IKOJNOTHUECKYIO CUTYAUHIO.

- B Hacroflllee BpeMa CONHeYHYIO SHEPrHIO SKOHOMHHCCKH
2enecooGpasHo HCMOAL30BATh AR FOPAYET) BOAOCHAGKEHHA
ce30HHBX ToTpefutenefl THIIA CNIOPTHBHO-03A0POBHTENLHBIX
yupexaenui, 6az orabxa, DHOHEpJaareped, DAYHHX NOCeNR-
KOB, a Takxe AJag oforpesa OTEPHITHX M 3aKPHITHX 1J2BAa-
TEABHNX GaccelifOB, CMOPTHBHEIX COOPYMeHHH, NyLIEBBIX,
KoHKypeHTOCTIOCOOH fo CpasHeHHIOo ¢ TPaAHHHOHHBIMH yCTa-
HOBKAMH FenHOCYUIHJKH AJA ceHa, JiecoMaTepHanos H
CeBCKOXO3AHCTBEHHH X NMPOAYKTOR, B CyXOM MapxoMm KiH-
mate Cpeaseft A3HM PaUHOHAJNBHO HCROAb30BATL YCTAHOBKH
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AR OXAAXKACHHS 3AaHui H COOPYIKEHH{l, CeJIbCKOX03AHCT-
BeHHHBX OGDBEKTOB, ITHYHHKOB, XpaHeHHs CKOPONOPTAUIKACHA
HPOLYKTOB, MEAHLUHCKHX NPENapaTos H T. 0.

B chepe cenbCKOXO3ANCTBERHOIO NPOH3BOACTBA NpUMe-
HeHHe HeJIOpOrHX BOAYUIHLIX KOJIIEKTOPOB coatedHon sHep-
FHH IOMOIKET PellNTh NpoGaeMy OTONNEeRHSA JKHBOTHOBOAYC-
CKHX §epM. Takxke Heaecoolpa3He HHTEHCHOUUHPOBATH
paGoTH [0 HCHOJIB30BAHHIO COJIHEYHOH FHEPTHU NI OTONIE-
Hus remnui. ITogorpeB BOAW Ha (epMax NO3BOJHT YJy1i-
UHTL YCAOBHS TPYAA H COfepXKaHAA KHBOTHHX, ConHEYHLe
YCTAHOBKU OTONJeHHA TPeOYIOT 3HAUHTE/IBHBIX KallHTaJo-
BJOXEHAN, KOTOpEe 00LIYHO He OKYHAIOTCA 3a mpegngaara-
eMHil cpok caykOu ycraHoBoK B 20 Jer B paitOHaX, nexa-
mux cepephee 45° c. i, OfHaKo Naxe B XOJMOAHOM KAHMAaTe
ckapauNaBCKX cTpad — I Benyn n PHRARHAAH — peasH30-
BaHp! KpyNHOMacIITaGHLIC JAEMOHCTPAallOHHHE NPOEKTH
CONHEUHBIX CHCTEM TENAOCHAGMKeHns ¢ NpHMeHEeHHeM TemN0-
BbiX HACOCOB H Ce30HHHX AKKYMYAATOPOR TEIIOTH, NO3BO-
JRIOUIHX NOKPHBATL MPAKTHIECKH BCKY HArpy3Ky OTOIVIEHHA
sa cueT coqaHeyncdh a3HepruH, OcobeHHOCTHIO 3THX CHCTEM AB-

ASeTCA AXRYMYJAHPOBAHHE TENJNOTH CONHEUHOR PajHalKH, IO«

crynaouied B JeTRUfl epHOA, B GONBIINX HOA3EMHKX pe3ep-
Byapax HJH IAXTHBIX BHIPAGOTKAaX M HCIOJb3OBANHE 3TOR
TEMNOTH, a Tak¥Ke SHEPTHH OKpyxawed cpenst (rpyura,
TPYHTOBMIX BOA H-T.M.) AN OTON/EHHS SRAHHA B SUMHAA
nepuon. DTH CHCTEMH TNOKA HSKOHOMHYECKM HEpeHTa-
GenbHH, Tak Kak TpeSywT OOJBIHX KamATAJIOBAOXKE-
HHfi. B mepcnékruse, no Mepe pocTa Led Ha TONJHBO H CHH-
JKEHHS CTOMMOCTH TeJIHOCHCTEM H HX 9JeMeHTOB, ocobenno
Ce30HHOTO aKKYMYJATOPA TEMJIOTH, MOSBATCH BO3ZMOMHOCTD
CO3AAHAA IERTPAJHIOBAHHHIX CHCTEM. COJHEYHOrO Temno-
CHAGMEHHS ¢ He3HAYHTEAbHEM RNOTPeGNEHHEM 3JEKTpHYL-
CKOH H TenJoBOd sHeprHA. :

B paiionax ¢ rofoBHM TPHXOZOM COJMHEYHOH paana-
UAN He Menee 1200 kBr.u/M? npu 3¢dpeKTHBHOM HCIOAL3O-
BaHHH 5T0fi sHeprun MoxHO Oyaer obecneunts xo 25 %
TENAONOTpeSsents B cHCTeMax oToMIerHd, 1o 50 % — B ca-
CTeMax ropsigero BogocHaGiKerHd H-A0 76 % —B cHcTe-
Max KOHIHIMOHHPOBaKHA BO3LyXa. Baaroaapa stomy cyme-
CTBEHHO CHHBUTCS pacxoj OpraRHYeCKOro TOMJHBA H 3arpfAs-
HEHUE BO3AYWIHOrO GaccefiHa BPEAHBIMH ra30BHIMH BHOPO-
CaMH, colepXRamMMH OKCHAL a30Ta H cepH. Ecan nepepectH
Ha coameuHoe TenaocuaGmenme 0%  norpebuTeacti

. CebekuX pafoHos, pacnosoxenunx 1oxaee 50° ¢ ., MOX-
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HO JKOHOMHTH 1,7 MAH. T YCJAOBHOTO TONNHBA B rof *, a npo-
THOSHDYEMas SKOHOMHA TonAMBa B ctpane B 2000 r. nocruc-
HeT 20—30 MaR, T ycaoskoro Tomnupa, [IpuMeHenye cos-
HEGHMX YCTAHOBOK He TOJABKQ 3aMelnaer JleCpHHHTHOC
TONIHBO, HO M NPE[0TBPALLACT 3arpAsHeHHe OKpyXawmeil
CpeAsl BPeAHBIMH BHOpOCaMH TOIVIHBOHCHOJbB3YIOIIHX YCTa-
HOBOK, B yXaseHHEIX 01 HCTOYHUKOB SHeprocHabXeHna pafi-
OHAX HCMONB3OBAHHE COJHEYHOR 3HeprHu (Hapsay ¢ 3Hep-
THeH BETpa) ABAsAETCH NPAKTHYECKH eAMHCTBEHHOH afbTep-
HAaTHBOH H TO3BOJSET 3HAYHTEALHO YJYYLIHTE YCAQBHSA
JKH3RH HAceNeHHs. -

Has pactigpedns MaciutaGoB HCIOAb30OBAHHA SKOJIOLH-
YeCKH YHCTOH COAHEYHOHR 3HepPrHH B HApOAHOM Xo3ANCTBE
crpaHey B Ganxkaftine 20—30 aer HeoOXOAUMO oOpraHHao-
BaTh MOH3BOALTBO BbICOKOB(tJle‘I{THBHOI‘O reJuoreXHHyecro-
ro ofopyroBaHHA pasnuuHOre HasHauerus. HauGosee npo-
CTH B KOHCTPYKTHBHOM OTHOMIEHHH CONHEUHBIE BOﬂOHaneBa-
TeAbHble CHCTeMBI, MMeloinie rogosofi KITO 30—50 %.
[Tonpuesnne 3ppeKTHBHOCTH TeIHOCHCTEM OTONJICHHSA H OX-
JaXKAeHHA 30aHMA CBA3aHO ¢ DpHMeHeHHeM Gojee CoBep-
IEeHHOro TeJHOTeXHUYECKOr0 060pYAOBAHHS B COYETAHHH C
OIITHMAJLHLIME AP XHTEKTYPHO-TENNOTEXHHUECKHMH pellleHH-
SIMH, HABpaBACHHBIME Ha COKpallieHHEe TCOJOBBEIX MOTEPh U
COOTBETCTBYIOLEE CHHIKeHHe noTpefHOCTH B SHEPrHH, a Tak-
¥e Ha HCHONb30BAHHE KOHCTPYKUHH CaMOFO 3J3HHA AAH
Y/I2BAHBAHHA CONHEUHON SHEPIHH.

- OcHoBHag npobGaeMa B UCNOAL3OBAHHM COJIHEMHOff SHep-
THH 1A OTOMJICHHA HHAMBHAYAJbHLIX AOMOB B Halied cTpa-
He — OTCYTCTBHE MAaCCOBOI'O NPOU3BOJACTBA COJHEMHMX KOJ-
JIEKTOPOB, aKKYMYJIATOPOB COJNHEUHOH SHEPTHH H APYroro
oGopyaosauns, Kawouesoit sonpoc — paspaGoTka, ONTHMH-
3aLHA, KOHCTPYHPOBAHHE H NPOH3IBOACTBO MeNHOYCTAHOBOK,
HMEIOMAX BBICOKYI 3(PeRTHBHOCTL NPH AQNYCTHMHIX Ka-
MHTAA03aTpaTax,

B cenbcko#t  mecTHocTH yike cefiuac u B GAHxkaRwredt
NepcneKTHRE MOXHO HCMO/Nb30BATh COAHEUHYIO SHEPIHIO RIS
Harpesa BOJAH H QOTONJEHHA XHJBX H MPOH3BOACTEEHHBIX
noMeren i, CYIIKH CeNbCKOXO3ANCTBEHHOH MPOAYKIHH, BhI-
pamuBaHHg oBoitlefl, HBETOB, paccann, ONPECHEHHS BOAH M

‘TIONYYeHHst YMEPEHHOTO X0J0LZa. XOTA HET COMHEHHH B TOM,

yto Haubosee 3bdexTHBHLE B IHEPreTHIECKOM H IKOHOMH-
YeCKOM OTHOHICHHH YCTAHOBKH MOTYT OBITH MOAYYEHH! JHILY

* Tennora CropawHa YcNoBHOTO Topanea pasna 29,33 MDw/fer.




noMaciTalBOre ceprAHOro NMPOM3BOXCTBA
2 Efﬁfff:oxgaxupﬁu COBpEeMEHHbLIX TEXHOJIOTHH, TEM He MEHCe
KOOMEepaTopH M HHAHBHAYAJIbI» MOFYT BHECTH Jmc'roﬁnuij
BKAal B peleHne npobaeMbl HCOOAL30BaHH® CONBEYHOH
sue%rullgoo r. po $panuun OH CO3AaH HEPBLIA CONHEYHHH
apHrateab, paboraplilii Ha HArPeTOM BO3AYXe H HCHOAB3O-
BaBUIK{CE AA nepekaukn poskl. B konne XVIII b, peay-
mnil dppannysckuit XuMuR A, JlaByasbe CO34aJ NEPBYIO COJ-
HEYHYIO Ile4b, B KOTOPOH ROCTHraJach TEMuepaTypa B
1650 °C y HarpeBajuch 006paslbl HCCACAYEMEIX MaTepHANOB

‘B BaKyyMe M 3amuTHON aTMocdepe, a Takxke OHan H3yYeHL!

CBOJCTBA Yraepofa H Maaradsi, B 1866 r. ¢panmys A, My-
10 [OCTPOHA B AJKHDE HECKOJbKO XPYRHBIX COJNHEYHHIX
KOHHEHTPATOPOB H HCMOAB30BAT HX AN BUCTHIJIARHH BOJAB
¥ nphBoAAa Hacocos. Ha BcemupHofl BHcraBKe B [laphxe B

1878 r. A, Mywo npoaeMOHCTPHPOBAN COMHEYHYIO Nedb RAA

NPHTOTORJEHHS THILK, B KoTopoh 0,5 Kr Msca MOXKHO 610
cBaputh 3a 20 munyr. B 1833 r. B CIIA JIx, OpHKCOH DO~
CTPOHJ COJHEUHHl BOSAYMIHH ABHraTedb ¢ napoboso-
HHAHHJAPHICCKHM KOHIeHTpaTopoM pasMepoM 4,8X3,3 m.

- Torza xe ¢ppannys A, Tlndd nocTpoun napoBoH ABHraTesab

somwnocteio 500 BT ¢ KoHIeHTPAaTOpPOM MIQHIAALIC - OKOAO

' 10 M?, kOTOpHlt MPHBOAUA B AefiCTBMe TeyaTHHA CTAHOK B

TrnorpaduH, rae H3napajack rasera «Jle Conei» («Coan-
ne»). : S o

TMepBuifi MAOCKHH KOJJIEKTOP COJHEYHOH 3HEPTHH O
noctpoen ¢panuysom L. A. Teavepom. Or HMen nacmass
20 M? ¥ HCHONb30BAJCH B TENJIOBOM JABHrarteae, paloras-

wemua aMmuage, B 1885, Orina mpeanoXeHa CxeMa COJIREY-

BOft YCTaHOBKH ¢ IVIOCKHAM KOJJIEKTOPOM AJs MOAAYH BGALL
ApHYEM OH 6B CMOHTHPOBAH Ha KpHIUE HPHCTPORKE K
BOMY. '

Ilepas xpynHoMaciiTaGHAas YCTAHOBKA A NHCTHMLAA-
niH Boxk 6kna mocrpoeHa B Ynaw B 1871 r. aMepHKaHCKHM
nixenepom Y. Yuncono. Ona ekcnayaTHpobanack B Te-
veHHe 30 Jer, NOCTABJIAA MMTbeBYO BRORYy Aaf pPyA-
HHKA.

Anranickuit naobperatesis A. I'. Meeac nocrpous B mra-
T¢ Apuzona (CIHIA) Gosblune coJHEYHHIE KOHIEHTPATOPH
LA NpOH3IBOACTBA BOAsAHOrO mapa jpaBaennem 10 Gap, HC-

i TOJIL30BABINErOCH . ANA NEePEKAYKH BOAH ¢ pacxoaoM J0

320 m3*fu, Kounentparop napaGonmueckoli (HopMB HMe
anamerp 10,2 M B Bepxeit wactd u 4,5 m puusy, 1788 sep-
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KA/ 'HANPABJIAJH AYy4H¥ HA KOTeN, PACMOJOKEHHEIR B (oKyce
KOHIUEHTpaTOpA. :

B 1830 r. npod. B. K. Hepacckuit B MOCKBe OCyuIeCTBHA
npollec NMAABJAEHHA MeTa/aNoB cofHequoll sHeprreil, cdokry-
CHPOBAHHOI BAPabO/OHAHEIM 3epKajioM, B OKYce KOTOPOro
TemMmnepatypa npeeriwana 3000°C, '

B sapyGexkHo#t u oTeuecTBeHHOH JMTEpaTYpe OTCYTCTBY-
10T NPaKTHYECKHE NMOCOGHA Mo KOHCTPYMPOBAHHIO, H3rQTOB-
JEHHI0 H MOHTAXY COJIHEYHLIX YCTAHOBOK KOMMYHAJBHO-
OHITOBOTO H CebCKOXO3ANCTBOHHOrO HASHAYCHHA HEGOMBIION
MOIHOCTH HeMOCPeACTBRHHO Ha HPHYCaNeGHHIX yHACTKAX.
Hannas KHAra f0JKHA BOCHOAHATH HPOGEN H NOMOYbL 34~
MHTePECOBAHHEIM JIAXAM MOCTPOHTH NPOCTYK TeJHOYCTaHOB-
Ky CaMOCTOATEALHO,

- B xrure nanel ofInas KapTHHA H NEPCHEKTHBHE HCHOAb-
30BanHA coaHesHoft sHeprur B CCCP ¥ 3a pyGexom, onw-
CaHLl KOHCTPYKTHBHHE OCOGEHHOCTH, METOAM pacqera, 3«
rOoToBNEeHNA H MOHTAXA COJAHEUYHHX YCTaHOBOK A4 HHIA~
BHAYAJALHBIX MOTpeSHTeNelt H cenbckoro xo3fAfictsa. B med
YHTaresb HafiAeT OTBETH Ha BOMPOCH 0 TOM, Kak paboraor
COAHCUHEIE YCTAHOBKH DA3NHUHOTO HA3HAYEHHA, AJA KAKHX
nexeft HanGoJee neAECOOBPA3HO HCMOALIOBATE  COMHCTHBIS
YCTAaHOBKH B HACTOSIUee BpeMa H B Oamkafitued nepcnek-

- THBE, KAK CAMUM H3ITOTOBHTE COJAHEYHHE YCTAHOBKH H T. 0.

AesTop ¢ 6Aaro1apHOCTRI0 NPHMET BCE 3aMEYAHHA 1O

" KHATe, KOTOPDIC APOCHT HAaMPABRBAATL 8 M3JAATEAbCTBO N0 AX-

pecy: 113114, Mocksa, M-114, lllmososas ua6,, 10, Suep-
roaTOMH3AAT, :
. kS
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Fnasanepsasn

SHEPFETUMECKAMA MOTEHLMAN COJIHEHHON
PAAVALIUM U DPUSUHECKUE OCHOBH ETO
UCNONL3OBAHUA

" 1. OBLLAA XAPAKTEPUCTHKA CORHEUHON PARVALIMM

. CoJIHIE — THTAHTCKOE CBETHJAO, HMEIOUIee AHAMETD
1392 Thic. kM. Ero mMacca (2-10%0 kr) B 333 Thic. pas ng-
BHIHaeT Maccy 3eMaH, a obbem B 1,3 MaH. pa3 6ojpllie 006B-
eMa 3eman. Xnmuveckuil cocras Coanna: 81,76 % sonopona,
18,14 % renus u 0,1 % asora. Cpenuss MIOTHOCTL Belkecr-
Ba Coanna paeua 1400 kr/M3 a B ero HeHTpe OHA NOCTHraeT
76000 xr/m®. Buyrpu ConHHa HPOHCXONAT TePMOAASpPHLIE
peaxiliy NpeBpallieHHs BOLOPOAa B IeJIHA H €XECCKYRAHO
4 MapA. KT MaTepuH npeoGpasyercs B SHEPrHIO, H3zYdaEMYio
CoaMluem B KOCMHYECKOE NPOCTPAKCTBO B BHAE SJeKTpoMar-
HHTHHX BOJH pasjHyHO® AJuHEL MowuocTs noroxacco.n:
HeYHOTo H3Ay4eHHA cocrapaser 4.10%° xBr. B neHTp?o NOiJrI;[
Ila AaBJGHRE JIOCTHraeT OrpOMHOro 3Hauenus s 210 a
{{okono 204 mapa. at), a TeMAepaTypa TIO PASHHIM OLEHKAM
cocrasiser 8—40 mau, K, remnepatypa dorocdeprl Ha mo-
BepxHoctn Coanua npuGinsurenpHo pasha 5900 K, .
ConHeyHyl0 SHEPIHIO JIOLH HCNOAb3YIOT ¢ APEBHEHMUINX
Bpemer, Eme 8 212 1. 10 H. 3. ¢ HOMOIBK KOHIEHTPHPOBAH-
HHX COMHEYHBIX AYUeH 3a:KUTajlH CBALEHALA OrOHL Y Xpa-
MoB. Cornacto Jerenae npHONH3HTEALHO B TO XE BpeMA
| FPEYECKHl Y4eHH Aﬁpxﬂg&en npH salg:g:apo;mom ropoxa
er mapyca xopabaefl pHMCKOro .
nong{onﬂeql:lgﬂ paﬂ.pﬁauua 3— 3T0 HeHcueprnaeMul Bo306HOB-
ASeMEIH HCTOUHHK SKOJOTHYeCKH uHCTO#H sHeprau. Ha 3em-
J10 FOMAJAeT HE3HauuTeAbHAA foxa H3jyuaeMol CounHuem
SHepruM, npHyem 95 Y% nocTynanuleR CONHEYHOH 3HepPrul —;l-
BTO KOPOTKOBOJIHOBOE H3JNydeHHe B AHMANA3OHE AJHH BOA
or 0,3 1o 2,4 mxm.
' Bep'[;meﬁ rpaHune arMocgeps JeMan sa roj AOCTHraer

ROTOK COMHEuHOW sHepruy B Koanuectse 5,6-102¢ [k, Ar-
Mocoepa Jeman oTpaxaer 35 % 310l sueprud, 1. e. 1,9
K10% JIx, o6patso B KOCMOC, 2 OCTARbHAS SHEPTHSA Pacxo-
AYETCA Ha Harper seMHof oBepXHOCTH (okogo 2,4. 1024 Jx),
HCOAPHTENBHO-0CAZOUHBH LKA (OKoao 1,3.10%4 k) y o6-
pasoBaHne BOJIH B MOPAX H OKeaHax, BO3AYHIHHIX H OKeaH-
CKHX TeueHHH # Berpa (okono 1,2-10%2 Ixk). Momrocrs
IOTORA CONMHEYHOro H3JYYEHHS ¥ BeDXHell rpaHHUE aTMOC-
depat 3eman pasma 1,78-107 Br, a ma NoBepXHOCTH  3eM-
Ju 1,2. 107 Br,

MaotoCTe nOTOKR COMReYHOR IHepray Iy y sepxuei
TPalHIEl aTMOCHEPH Ha IOBEPXHOCTH, PACHONOKEHHYIO Mep-
DEHAHKYAAPHO HANPABACHHIO €OJHEUHBIX Jydedl, cocTapasier
1353 Br/M® u nasmBaercs conmeunofr ITOCTOSHHOM, a cpes-
HCe KoaniecTso sHepruu Eqq, nocTynaiontes 3a 1 u ua | m?
STOIf NOBEPXHOCTH, PaBHO 4871 kIlx/(4-M?), Benenersue
BpameHnns 3eman Bokpyr COHUA MO SAMHATHYECKORN op6a-
T€é pAaCCTOARHe MeXAy HHMH B TeUeHHe roZa M3MeHAETeH B
npeaeaax 150 man. kM=1,7 %, a wacoBoe KOAHYECTBO BHe-
aTMocdepHoli coaneyHol JHEPruy, nocrynawuaedt Ha 1 m?
ROPMAJIbHON IOBEPXHOCTH, HIMEHAETCS B TEYEHHE I'OZa Me-
Hee yeM Ha 7 % — or 4710 10 5036 kx/ (4-m2).

lFozoBoe konnwecrso OocTynaloinelt Ha 3eMAl0  CoJqHey-
HOi 3HEPrHH cocTaBaser 1,05.10t8 KB1-4, npuyem Ha mo-
BEPXHOCTL CYUIH APHXONUTCSA TOMABKO /5 9aCTh 5TOR SHEpruy,
T.€. 2-10" kBr-4. (BamernM, uto 1 xBT-u=— 3600 kx, a
1000 kIx==278 Br.u.) K stomy. nobaeasores SHepPruA
serpa (1,58-10' kBt.4 B rog ¢ MomHocTHIO 1,8 10'* kBr})
H ZpyTHE KOCBEHHEIC BUALI COJTHETHOM SHEPTiH.

Bes ymep6a nas skonornueckoi CpeAr MoXer OuTh He-
nosb3osano 1,5 % Bcefl mapawmel na 3emiio coJHeYROR
SHepruy, T.e. 1,62-10'* xBr-q B ron (uro sKeHBANEHTHO
OTPOMHOMY KOAHYECTBY TOmAHBa — 2. 1012 7 YCAOBHOTO TON-
JHBa), NPH STOM MOLIHOCTbL NOTOKA 3HEPTHH  COCTABJRET
1,85-10'2 kBr, :

Pacipeaenenue rro6ansoro notoka coaneanof pagua-
UBH Ha moBepxHOCTH 3eMHOrO mIapa KpaiiHe Hep aBHOMEpPHO.
Konuvectso conneunoi SHEPFHH, HOCTYNAKWER 32 rog Ha
! M2 nmoeepxHocTH 3eMJ/IH, H3MeHAeT s nprGananressHo  or
3000 MIak/M? Ha cebepe 110 8000 MJx/u? » nanGonee Kaps
KHX NYCTBIHHEIX MecTax {puc. 1).

CpeaneroaoBoe komiecTBo conuennof SHEPTHH, MOCTY-
nawoiutelt 3a 1 genp na ! m2 HIOBEPXHOCTH 3eMJal, KoJebrercy
or 7,2 MIx/m? Ha ceBepe g0 21,4 MIx/M2 B nycTHESX M
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AnedHoR paffalHH Ha r0
affloRax 3eMHOIO (Hapa

Puc. 1. TeaosoRt npHXOL CO
BEPXHOCT B PA3AHYHMX P

TponHKax. CpeRrHerofoBas MJOTHOCTB NOTOKA COMHEYHOIO
H3AYueRHA cocrasaser 210—250 Br/m? B cy6rponuveckux
o6aactax u mycruuax, 130—210 B1/M? B uentpaasuoi gac-
™ CCCP n 80—130 Br/m® Ha cesepe CCCP. ITmkopan
JOTHOCTE MOTOKA COJHEUHOH SHEPrHH mocTHraetr 1 kBr/m2,

Conneunoe uasiyyerne y BepxHefi rpaHHUH 3eMHOH aT-
MocepE NPHGAHBHTEABHO COOTBETCTBYeT H3JIy4eHHo abco-
JIOTHO YepHOro Tena ¢ Temuepatypolt 5900 K u sruouaer

- yAbTpaduoneTopoe HaaydenHe (AmMHa BOH A ot 0,2 jio

0,4 MkM), BuauMul ceet (A or 0,4 go 0,78 MKM) H HHpa-
KpacCHOe. uanyueHue ¢ 6ojee AJMHHLIMR BOAHAME, Makcd-
MyM HHTEHCHBROCTH COJHEYHOro H3JIyYeHHs MPUXOAHTCA Ha
Aanuey BosHe 0,5 MM, _

_ Ilpn npoxoxaeHHH coNHeSHHX Jayuefi gepes atMmochepy
3eman JACTeE H3JYUEHUH Pa<CceHBALTCA H HOCMIOMIAeTCA MO~
JMEKyJaMH 030Ha, BO3AYXa H BONAHOIO 1apa, a TaKXKe gac-
THIAMH DHAH -~ 3TO NPHBOAHT K OCXaG/EHHIO PRAMOIo
COTHEYHOro M3/ydeHHa U MoABCHHIO AHpdysHoro. (pac- -
cestHHoro} uanydennst. YacTs snepruy, noraomensol w pac-
CeSTHHOR FA30BHIMH YaCTHUAMH, BO3BPAILAETCH ofpaTHo B
KOCMHYECKOe NPOCTPAHCTBO, 4 OCHOBHOH € MOTOK HOCTHraer
IIOBEPXHOCTH 3eMJIH B BHAE DacceanHoro - (auddysuoro)
naayaenus. Hons pacceannoro (zuddysnoro) uzayuenns. m

TabGauma 1. Cpe.imemécsqnoe BHeBHOE NOCTYNJERHE cymkapnoﬂ
COAHEuNOR SHeprum Ha nobepxnocTn 3eman £, MAx/m? aenn

: HlnpeAa, rpag
Mecau

o o) 2o) a0 | w]| s 6] n] s s
I 20,9(17,3(13,3] ¢ 4,71 1,8) — | — | — -
I 122 {19,1915,5[11,5| 7,2| 36| 0,7] — | — | —
H 123 121,6119,1]15,8{12,2] 7.9 4 [ 1,1] — | —.
v 22,7(22,722 |[20,2 17,6]14 10,1} 6,11 2,1{ 0,4
v 21,2{22,723,4]923 22 19,8]16,6/ 13 10,47 8,3
VI 19,8(22.3 23,8124.,5124,1]23 21,2118,7(16,9] 16,9
vi 19,4122 |23,8[24,5|24,5)22,7|21.6 19,1118 17,6
VHI 20,5122,3122,723,4| 22,3 20,518 14,4911,5] 10,8
IX |22 [22,7122,3]20,9{18.4 18,8[11,8( 7,6] 3,6( 1.4
X 22,7(21,6(19,8{16,9] 13,3 9.4 54 1,8 — | —
XI 22 19.4(16,2(12,6] 8,3 4,3 1,4 — - —

X1 20,9(17,6{13,7| 9,4| 5,4] 1.8
21,4 20,9 19,6 17,6 14 11,9 9,2 6,8 52 4,6




obieM NOTOKE nocrynawoues COJHEUHON pafHALHH 3ABACHT
or reorpaduYecKHX H KAKMaTOJOrHYECKUX $aKTopoB B ui-
menserca B Teuehne roaa. Tak, B Kuépe oHa H3MEHRETCS OT
0,39 B miose 1o 0,75 B nexalpe, B MOCKBE — COOTBETCTBEHHO
or 0,64 a0 0,8, B Tallkedre — OT 0,19 20 0,5, a 8 Amxa6a-
ne — 0T 0,3 Fi{4] 0t5- B Taﬁﬂ. l HOK&IBaHO paCHPEIleJIEHPle
cpeAHeMecAYHOr0 AHEBHOrO MOCTYIIEHHS CONHEYHOH 9HED-
rgf Ha | M? TOPH3OHTAJbHOM MOBEPXHOCTH HA BCeX LINPO-
TaX — OT 3KBATOPAa AO CEBEPHOIC MOJIOCE, )
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Prc. 2. HHTEHCHBHOCTh MPAMOTO CORHETHOTO HANYdeHER Bhillle aTMocde-
pu 3eman (lo), B3 yposke Mops (I} B BSAYYEHHR 26CONOTHO 4epHOTO
Tena npe TeMnepatype 5900 K (/o) B 32BHCHMOCTE OT AJHHH BOAHH }

Ha prc. 2. mokasako CNeKTPaJbHOE DaclpelesieHHe WH-
TEHCHBHOCTH TPAMOTO COJIHETHOro H3aydeHus [ y Bepxueii
rpaHANL aTMOChepH H Ha yPOBHE MODS B CPaBHEHHH C H3-
JAyuerHeM alcOJIOTHO uYepHOrO TeJa NPH  TeMueparype
5900 K. Ha pHc.3 npuseaeHo M3MEeHEHHE CYyTOWHOIO NMPUXO-
A3 CYMMAapHOr0 COAHeYHOTO H3AYUeHHS# Ha BePTHKAMbHBE
FIOPEPXHOCTH ¢ I0XKHOM (a) B BOcTOUHOR MM 3amazHod (6}
OpHEHTaLHel, PacitoNoKeHHbIE HA PA3JHYHEIX IIHPOTAX —
Ha sksatope (3), cemepHoM mnodioce (CII), y ROAADHOTO
kpyra ({IK) u na mupore 30, 42, 50 u 60°c. w.
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_ Y0 nOBepXHOCTL ¢ 10XEOfl (a) w BOCTOYHOH (6) opnenTa-
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[ T0p; CfT — cerepumfi moaie; fTK — nongpunfi wpyr, wmupors 30, 42, 89,
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B secenne-nerunit mepuon (c 21.03 go 22.09) moctyrie-

e cofHEYHON 3HepPrHE HA BEPTHKAJBHYIO NMOBEPXHOCTL B
paitoHe ceBepHOro foaioca MaxcHMa/bHOe, H C IPOLBHNKe-
HueM Ha IOF OHO YMeHbUIAeTCs H Ha 3KBATOpe AoCTHTaeT
MEHMMAJNLHOTO 3SHAUERHS — HYARS — ANA noBep XHOCTE /!
woxnoli opuentanuu. B To e BpeMs B Nepron ¢ 22.09 no
91.03 MOTOK CONHEUHOH paAnally HA BePTHKANBHYIO NIOBEPX-
HOCTH Y CeBepHOro MoJoca papeH HYJIO, AJf noBepxHOCTEd
¢ BOCTOMHO HAM 32[aAHON OpHeHTaUuell OH MaKCHMaJeH Ha
3KkBATOpe M YMEHBINAETCA NMPH yAAJeHHH OT 3KBATOPa, 4 3a-
BHCHMOCTb TOCTYIUIGHHA CONHEYHOR pajHalHH HA I0XKHbLIC
BepTHKAJbHBIE TIOBEPXHOCTH OT UMHPOTH MECTHOCTH Gonee
CJOKHAA.

TloTeHUHAA CONHEUHON SHEPrHE MOXKHO. OXapaKTepH3O-
'BaTb CPEAHErOAOBHM 3HAUEHHEM TPHXOAa COJNHEYHOH pain-
ampE Ha | M? ropH3OHTaAbHOR noBepxuocTH. Iogosoe mo-
cTynsienne CONHEUHON SHePra¥ Ha TeppPHTOPHH CTPaH CoB
XapaKTepu3yeTCA CJeAYOMHMH JZAaHHHIMH (B KBr-u/m?):
CCCP — or 800 (68° c.m) go 2000 (39° c.w.); TAP,
UYCDP u Moawma — 950—1050; Beurpus — 1200; MHP —
1750; Ky6a — 1900; Boarapus — 2000

ToxoBOl MOTOK COJHEYHOrO H3JAyYEHHS Ha TepPHTOPHH
CCCP usMmensiercs B mupoxux npeneaax. Tax, na 1 m? ro-
PH3OHTAJGHON NOBEPXHOCTH HA CeBepHBIX OCTpPOBAX H CeBe-
PO-BOCTOUHOH oKoHeuHocTH Cufupu 3a roa NOCTymaer
acero 550—830 kBT-u, Ha Goiblueii uacTH eBpONEHCKOMH
teppuropui ¥ Cubupu — 830—1100 xBT 4, B I0XKHHX paii-
onax Ykpauuu, Moapasus, TTosoaxken, Cubupu u Jlanbsero
Bocroxa — 1100—1380 xBt.u, B 3axaskasee n Cpeameil
Asun -— 1400—1600 kBt-y, p nycTHHHHX palionax Typk-
menur — 2000 kBt-4 u Gonee. -

l'ogoBOE YHCNO 9aCOB COAHEYHOTO CHAHHA pasHo: B Typ-
kmennn — 3100, Yabekucrae u Tasxurncrane — 2815—
2880, Kasaxcrane u Kupruaun — 2575—2695, Apmenuu,
Ipysun u AzepOaiimxane — 2125.—2520, Yxpanue u Moa-
napuu — 2005—2080. '

VelOBHA AJIS  HCNOJNh3OBAHHA COJIHEUHOR 3HePruu =B
CCCP nauGoaee GnaronpuaTEn B pecnyGankax Cpepnefi
Asnn, Kazaxcrane, Hamuem [lososixbe, CepeptioM Kanxa-

ze u pecmylankax 3aKaBKasbd, Ha 10Te Yxpaudu u Cubupwy,
B Monmpapny. B Cpeanefi AsHH NpPOAONHKHTENBHOCTh CBE-
TOBOrO zHR B HiOHe gocturaer 16 u, B mekabpe — 8—10 u.
3nech B rogy 300 conHeYHBIX AHEH, MNPOROJIKHUTEALHOCTL
conneunoro cusius 2500—3100 u B roa, a seroMm — 320—

HH
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400 u B mecan. B paitonax, 6aaronpHATHHX A5 MCIOAB3O-
BaHHA COJNHEYHOH IHEPruH, NPoXHBaeT okoao 130 muH. ve-
NOBEK, B TOM uHche Oosee 60 MAH. B ceNbCKOR MECTHOCTH.

B uentpanbuoft nacru CCCP aa nethee noayroane, Kor-
Ba rennonorpebiaende MUHHMAaAbHO, HA 3eMJAI0 HOCTY{IAsT
OKOJIO %/3 BCEFO rOA0BOrO KOJAHSECTBA COJNHEUHON sHEpriH, a
B HI0M€ NPHXOX cOnHeunoR sneprun B 5—10 pas Ooublue,
ueM B fekabpe,

B r1aba. [Tl npusenenn pannbie N0 JHEBHHIM TOTOKAM
CYMMapto#i u paccesnHoR (auddysnoit) coameyHofi smep-
THH, NOCTYNAlILHM Ha FOPHSOHTAJbLHYIO MNOBEPXHOCTD B
TeqeHHe rofa B HauboJee KpynHHX roponrax Cosercroro Co-
1032. TaM Xe yKasaHbl cpeaHeMecsuHHe SHAYCHHS TeMIepa-
TYPH HApYMHOro BO3AYXa B STHX ropoxax. 3TH NanHHe He-
gg}:{:onumm AJIA BHIIOJIHEHHA PacYeToB COMHEYHEIX YCTaHo-
K coaneutoft sReprun 106aBASAIOTCS APYrHe BO30GHOB-
JfieMBe HCTOYHHKY 3HePrud, CPeid KOTOPHX HauGoJbIIHM
DOTeHUHANOM A/ NPAKTHYECKOrO HCNONb3OBaHHA oGaaga-
€T SHeprua BeTpa M OHoMaccH. [loTeHunaapHele pecypen
verposoft sHeprew B CCCP coctapasior 8-102 kBr.u/rox
& TEXHMYeCKH  peasnH3yeMas  MOILHOCTB — 2. 1030 KkBr.
B ggCP Pa3pafoTall BeTPO3HEPIeTHUCCKHE YCTAHOBKM
(B3Y) mommoctsio 30 u 100 kBt. 3a pyGexon, HAnpHMeEp, .
8 CUIA, ®PT, Ulseuwn, Jauun u Ap., SKCMIyaTHpyerca
Goaplioe koauyecTo Gonpux u Maawx BIY. B CIHA
B 1986 r. cymmapuas moumocrs 30 Tthic. B3V cocrarasna
;30& é\iB:, crz_ﬁ'reom uhcae 7 BOY umesn wmommocts 28—
4 , A CTOHEMOCTD SJICKTDOSH -
Jgser 0,03—0,06 xoan/(xBt-4), Tposteprin o BIY coctap

Tonosan mposykuua dorocuntesa, B pesyabTate X010~
pore obpasyercs GHomacca, coctasaser 57.10'2 gr yr.n'e-
POAg, NPH 3TOM HAKONJNeHHAsd 3Hepruf GHOMACCHE B JeCATHH

pas mPeBOCXOIHT FOJOBYIO noTpeBHOC
Th Ue/OBeYe
SHEPTHH, P s

2. NPECEPAZOBAHME CONTHEYHOM 3HEPTHM B TEMROTY, |
PABOTY W 3NEKTPHUUECTBO '

maglgm;::::“?lgepmﬂ Moxer GuThL npeobpasoBada B Tell-
erds r CRYI0 H 3JIGKTPHTECKYIO SHEPrHIO, HCIOJb-

4 B XHMHYECKHX W GHOJOrHYecKHX npoiteccax. Coa-
HeuHue YCTaHOBKH HaxooAar {IPHMEHEHHEe B CHCTEMAX QTOI-
REHNA H OXJNAMICHHR EMAWX ¥ o6MeCcTBeHHLIX 3hanui, B
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reXHOMOTHYSCKHX ApOleccaX, NPOTEKAOMHX MPH  HHIKHX.
CPeAHHX W BHICOKMX TEMTEparypax, OuHy BenoNbayOTCH ANH
noJaydeHEd ropadell BOAbl, ONpecHeHHH MOpPCKOH HAH MuHe-
pa/H3OBaHHOM BOABL, AN CYUIKH MaTepHAAOB H CEIbCKOXO-
sAlcTREHHBIX NPOAYKTOB K T. 1. Bnarosaps conneanofi arep-
FHH OCYLIECTBJAAETCA MpoLecc (POTOCHHTE3A H POCT pacre-
HHil, TPOUCXOAAT PASAHYHEIE POTOXHMUYECKHE MPOLECH.
3pecTHH METOAH TEePMOIHHAMHEYECKOTO mnpeofpa30Ba-
HHA conneqﬂoﬁ 2HEPrHH B 3JACKTPHYECKYK, OCHOBAHHEIE HA
HCOOAR3OBRAHHH HHEKIOB TENAOSBRX nnnrare.ueﬁ, TePMOINCK-
TPHYECKOrO H TEPMOIMHCCHOHHOI) [IpOLECCOB, a4 TaKkKe
HpAMbIe METOAR (POTOINEKTPHYECKOTO, (POTOraNbBAHHYECKO"
ro 4 $OTO3MHCCHOHHOrO npeoGpasoBanuii. Hanboabuiee
NPaKTHYECKOE MPHMeHERHE NOJYYHJIH OTOINEKTPHYECKHE
npeoGpa3oOBATEAH H CHCTEMH TEPMOAHHAMHYECKOro mnpeoh-
pa30BaHKA € IPEMEHEHHEM TENJIOBHIX ABHraresel.

PacemotpuM  HASUTECKYID CYIMHOCTh NPOUECCOB  NpeobpasoBaHus
COMHEYHON 3HEPTHE B TEMMIOTY H PaboTy, & Takke cocTodHme paSoT No
NPOH3BOACTBY 3MCKTPHYECKOH SHEPrHM, MOCKOABKY 5T0 Hanbofee NMOAHO
XapakTepH3yeT COBPEMEHAHE YPOBCHb PasBHTHA MeHOTEXHHKN.

[Tpeofpasonatne conHeYHOH SHEPrEM B MEXAHHUECKYI) OCYHIECTBAA-
erca B Ape cTapny. [lepsaa cTazms BrAOSaeT GroTOTEpMaYECKOE Npead-
p430BaNe, B Pe3yAbTATE KOTODOTO CONHENHAA 3SHeprus, BORAoINAeMan
B KOANEKTOpPe, HArpeBaeT TEINMIOHOCHTENh HAM pafouee Ten0. ITOT Halpen
MOMeET DPOUCKOAHTL HENOCPEACTBEHHO B COJTHEWHOM KOAJEKTODE — MpH-
eMHHKe CONHEYHOTO HITYYeHHS — HAH B TenaooOMmeHHuKke, Ilpm sToM
MOMHMO HAaTPeBa KaK TAKOBOIC AMNA TAKHX pabodAX Ted, KaK BOLFHON
nap H NapH OPraBHuecKAX Bemlects {((peoRob)}, NPOHCXOAHT TAKXe Mpo-
lecc 06pasopaHMs M Neperpepa napa, BTopas cTafuf OCYUIECTEBARSTCA
B TeM/IOBOM LBHIATENE, B KOTODOM TemAOBAf SHEPrHs padoyero Tena
npeobpasyerca B pabory. B nukie tennosore Apmratens pabouee Teno
(BoasHON map nay NapH QPeCcHOB, BO3AYX H T. L) MONYTAeT TEIOTY
Q1 OT BCTOUHAKA TEIVIOTH, B PEIY/BTATE Yero OHO PACIIEPAETCA H Bul-
noNkfeT padory, OTAAET TEWOTY Qp OKpyXawulell cpede i Npa 3ToM
cEpmaercs ¢ sarparoll paboth. IToaesman paora umkna pasHa pasHo-
CTH KOJMHYECTB NOABSAcHHOH ® OTBeAeHHOH TenJoTet L=Qp:—Qz. a ap-
(exTHBHOCTL NpeolpasoBalns TEDNOTH B paloTy XapaKTepH3yeTcd Tep-
musecknd KFLI nuxkana n =L{Q,=1—Qx Q.

Hanbonee spdextusHo Bpeobpasobaupe TenJoTH B PadoTy npoHc-
XxoanT B UHKAe KapHo, cocTofillleM H3 HASAMBHEX NPOLECCOB ¢ NOABOAOHM
TENOYH NpH RocrosHuofl Temnepatype Ti W 0TBOJe TEMAOTH NpPH MO-
croannofl Temneparype T: m pmeiomen KILI nygeer 1—T2/T\. Daa nopu-
HIEHHA 3TOrQ I Heobxomnmo ysenwunBats Ti u yMmenpinate Ts.
B panwom nranasone MakcuManbuoR (7)) ® muneMambtiofl (T3) Temne-
patyp 3ddeHTHBEOCT: HHKIA peanbiibix TENAOBHE ABHTATENel — mapo-
BHX K TasoBeX TypOuE, napoBol MaillHHW, KBHTaTedAell BHYTPeHHETD
CTOPAHHA § Ap. — SHANHTEAbHO HuXe TepMuueckoro KI1J umkaa Kapwo,
HO OHA Tan¥e NOBHIUACTCA NPH VBeJHUCHHH cpeftHedl TEMIEPATYpPH MOA-
BOLA TeNAOTHl W yMeHbIICHWH cpeAHell TeMnepaTypH OTBORA TeNMOTH,
Maxcamanoiete penruntn Tepmuveckoro KITX mpu THUMYHHIX 3HAYEHH-
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AX napameTpoR palouero rema cocrapngior 048 pam  MapocnAOBHX
yeraHosok g 0,36 fan aswratenell pEyTpenHera Cropankd B rasoTypGian-
BHX YCTaHOBOK, 4T0 B 1,6—2,5 pasa mmXe, aey B unkiae Kapio.

Conreynas sHeprus npeofpasyercs B 3JMEKTPHUECKYIO Ha
COMHEYHBIX 3JekTpocTannunx (C3C), wMeomux o6opyno-
BaHHMe, NPeAHA3HAYEHHOE AJS YJAaBAHBAHWA COJMHEUHOR
IHEPTHH H €€ NMOoIefoBaTeNbHOr0 NpeoGpasoBalug B TEMIo-
TY H 3feKTposnepry, Mia sddexrupnon paGorn CIC Tpe-
Gyercd aKKyMyasiTop TEIVIOTH M CHCTeMa aBTOMaTHYECKOTo
yHOpasaeHus, . '

YnapnuBanue u npeofpasopaHue CONHEYHOR SHEPTHA B
TENJIOTY OCYLIECTBJSAETCA ¢ NOMOIIBIO ONTHYECKOH CHCTEMNB
oTpaxarteseHl M IpHeMHHKAa CKOHUEHTPHPOBAHHONA COJNHed-
HOH SHepram, HCNOJB3YeMOH MJid TOAYYeHHA BOASHOTO Na-
pa KW Harpesa rasoo0pasHOro HAH JKHIKOMETAJIIHYECKOTo
TelljioHocHTenn (palouero tesa). :

LAna pasmeineHuns COJMHEYHHIX HACKTPOCTAHUHA aygmie
BCEro MOJXONAT SACYUMJHBHE H NYyCTHHHHEe 30HH. PafioRH,
B_KOTOpPLIX TOAOBOE KOJHYECTBO OCAAKOB HE I[PEeBHIIIALT
250 mm, 3aHHMAOT OKOJO /s wacTH Beel cylwH 3eman, Ha
NOBEPXHOCTL CaMbiX OOJIbHIMX AYCTHHL MApa ofmeRt nao-
maasio 20 man. kM? (maomaze Caxape 7 MaH. kM%) 3a roj
HOCTYNaer okoJc 5. 101 kBr.y contieunoh sneprun. [pu ad-
$exTnBHOCTH NpeoGpasoBaHUA COMHEUHON SHEPTHH B IACKT-
pHYeckyio, pasHo#t 10 %, moCTaTouHO HCMOAL3OBATH BCEro
1 % TeppHTOPHH WNYCTHIHHHX 30R Ana pasMemenns C3C,
9TOGK OGECHeYHTh -COBPEMEHHHN MURPOBOA ypOBeHb 3HEpro-
norpeGaenns, ,

B nacroamec BpeMs CTPOATCA COAHEUHBIE 3/MEKTPOCTAH-
IHH B OCHOBHOM ARYX THHOB: CIC GawerHoro tuna n C3C
pachpejpesieHHoro (MOAYJNbHOrO) THNa. Muesn, mexamas
B ocHOBe paGoTu CIC GalleRHOTO THNa (puC. 4), 6maa Bi-
cxazana Oonee 350 ner Hazag, oaHako crponteqabcreo CIC
STOrO THNa HaYaIOCh TOMLKO B 1965 r., a B 80-x roaax Gua
HOCTPOEH PAj MOLIHBIX COJIHEYHHX saekTpoctanuuil 8 CLIA,
3anaauo#t Espone, CCCP u B Apyrux cTpanax. '

B 1985 r. B n. Meaxnuno KpriMexoft o6aacty Gea BBe-
AeHa B akcnayarauuio neppad 8 CCCP coaneunds sjaexrpo-
craunua CIC-b snekTpHueckofi MomuocToio 5 MBt; 1600

_TeJIMOCTaTOB (MJMOCKMX $epKafd) miomwafpie 2556 M? Kax-

AHfl, BMeomHX KoabduuuenT oTpaenns 0,71, KOHUEHTpH-
PYIOT COJIHEYHYID SHEPIHIO HA UEHTPAJbHHA NPHEMHHK B BU-
A€ OTKPHITOTO UHJ/IHH/APA, YCTAHOBJIEGHHOrO Ha GallHe BLICO-
Tofi 89 M H cayxamero maporesepaTopoM. CTPOHTEALCTBO

2—675 : | ¥




C3C-5 obountocs B 30 maH, py6, a yoeibHas CTOHMOCTD

ycTaHOBAEHHOf MOLIHOCTH pabHa 6 Tric. py6/xBrT.

BuOOAHEHH TeXHHKO-3KOHOMHYECKHE PACYeThl U TPOeKT-
nwie npopabotki Gnounnx CIC obmeit Momuoctbio 200 u
320 MBT1, Bruoualomux detupe . 6aoka no 50 w 80 MBT.
Yaenpsbe KANHTAJOBAOKEeHHA cocTaBst 1500 py6/kBT.

B CIHA wuspauabckoit ¢pupmoil «/lya» B 1988 r. OGwan
IIOCTPOEHH ceMb H H[.)OH.OJ'I}KEI.HOCB c"rpowre.nbcrno e;me e
cri CAC momuocTbio 30 MBT H croumocTteio 104 MaH, goas.
xaxnas, 2 B 1992 r. npeaycMorpen Bsof B peficTBHe Kpyn-
Hoii C3C MmowHocThio 350 MBr,

i

Pac. 4. CxeMa conmeyRofl

SACKTPOCTARINK GalIeHHO-
To THRA:

i J 1 = reauocTarey 2 — nenTs
. 1 PRALAMA  MDHEMEWH MomYYe-
[ BN 3 — oSOpyAORATEHE

CTAHEREN

Hns nokpuitng norpeGHocTelf B 9JAEKTPOIHEPTHH BCeR
3anaaunoft Eppons socraTouHo nocrponts B HMcemannn ce-
pure C3C na naowmaay, sanumaomed 1,8 % ee reppuropun.
Iipu sToM uMp 6yayT saMeHeHbl aTOMHBle 3JAEKTPOCTAHLHH.
* - B Kapakaanakuu npesycMOTpeHO CTPOHTEJBCTBO XOM-
GHHHPOBAHHOH CONHEYHO-TONJIHBHGH 3JIEKTPOCTAKUHH 00-
mefi anerTpuyeckod MomHoCTEI 300 MBT, MowHrocTe coa-

Heunoro 6aoxa 100 MBt, tpebyeMana miomaab 200 ra, pu- .

cora Oamwen 300 M. PacuerHas roloBas 3KOHOMHA TONJHBa
coctapinet 80 THC. T YCAOBHOTO TONIHBA.

B C3C pacnpenenennoro {MOAYAbHOTO)} THNA HCNOJMb-
syercd GoabLuce YHCAO MOLYAel, KaXKAbfl H3 KOTOPHX BKJIO-
uger mapaGono-UUAHEAPHUECKHA KOHIEHTPAaTOp COJNHEYHOTO
H3IyueHHA W TMPHEMHHK, PacnOAOKeHHH B (POKyce KOHLEHT-
paTtopa H HCIOJAL3YeMHIH ANA Harpesa pafouell XHAKOCTH,
NojaBaeMoll B TeNyOBOH ABHraTeab, KOTOPHIl CoelHHeH ¢
aaexTporeHeparopoM. Caman kpynHas C3C sroro Tuna no-
crpoena B CIIA u nmeer moinocrs 12,5 MBT.

Ilpu uzeGonbmiofi MowHocTH Gonee 3sxoHOMHUHH CAC
MoayabHoro TtHia, B Toxe Bpems GamenHne C3C Motnao-
cThio a0 10 MBT nepenralesibHE, HX ONTHMAaAbHAf MOIL-
Hocts papra 100 MBrT, a ericora Gamey 250 M. B C3C mo-
AYABHOrO THHA oGHYHO HCIOAL3YIOTCH JHHeHHHEe KOHLEHT-
PATOPH COZHEeYyHOR SHEPrHH ¢ MAKCHMAaAbHOMl. CTeneRbio

18

 xoHueATpanny oxodno 100, a 8 Gawennsix C3C ucnonbayer-

¢Sl LUEHTpaNbHHA NPHEMHHK C MOJIeM TeJMOCTaTos, ofecie-
THBAIOIMKM CTENeRb KOHUEHTPALUMH B HECKOJbKO Thicwd. Bo
BTOPOM CJyyae CHCTeMa caAeXeRHs 3a COJHUEM 3HATHTeNb-
HO CAOXKHee, TAK KaK HPH 3TOM Tpefyercd BpalleHie BOKPYT
ABYX oceil. ¥YnpaBieHHe cCHCTeMOH ocCYLIeCTBJAETCA ¢ no-
MoILBID DBM,

B xauecrse pabGoyero Tej1a B TENJOBOM ABUraTENE Oﬁbb.[‘i-
HO HCHOJb3yerTca BoAsHON nmap ¢ Temnepatypoii ao 550°C,
BOSAYX K ApYyrHe rassi — Jo 1000 °C, Husxogunsuiue opra-
HHYeCKAe JKAZKOCTH (B ToM uuche ¢peont) —ao 100°C,
JKHAKOMETANIHIECKHe TeilnonocHTenn — go 800°C, -

B page crpaH pazpabaTHBaioTes rejiHOsHepreTHYECKHe
YCTAHOBKH ¢ HCMOJb30BAHHEM TaK Ha3biBAEGMBIX COMHEHHLIX
ripyaos. Ha osepe Conron Cu (Kanudopuua, CIIA) nno- -
maasio 932 xm? npegycmorpeno coopyxenne CIC ¢ mom-
HocTplo MoAyAs 5 MBr, ¢ panpHefflliMM pasBHUTHEM N0
50 MBT 7 nosefennem obmesi Mmomuocta CIC o 600 MBr,
nipu aToM Gyfer menonb3oBathes 15 % Beefi muomaaun ose-
pa. B 1987 r. 8 HUspaune mnocrpoesa. C2C MOWHOCTRIO
5 MBr ¢ nnomaasio conneudoro mpyaa 0,25 km?, B gann-
HefilieM HameueHO mocTpoutk Ase CIC mo 20 MBr  (nJso-
waae npyaa 1 xM?) n C3C 50 MBr (mnomane 4 &M%}, a
sateM Ha MeptBom Mope {(maomaas 500 km?) Gyier cozza~
uo meckoabko CIOC motnHocTsio no 50 MBT u xo 2000 r.
npeaycmorpeno psectH B crpoft cepuio CIC no 50— 100 MBr
obmefl MomuocThic 2000—3000 MBr.

~G3C Ha 6aze CONHOYAHIX MPYAOB SHAYHTEABLHO Aelienie
C3C apyrux THNOB, TaK KAK OKH He TPEOYIOT 3epKAMLHHX
oTpaxkarenefl co CJOKHOH CHCTeMOof OpHeATANHH, OCAHAKD HX
MOXHO COODPYIKATb TOALKO B pPafiOHAX ¢ JKAPKHM KAUMATOM.
Croumocrb npoussoactsa 1 kKBT-4 anekTposHepruu cocras-
aser 0,1 moan., uro a 4,5 pasa aewesne, yem Ha C3C Ga-
IHEHHOTO THIIA. ,

TFnasasiMu Hegocratkamu Gaulennnix CIC apasiores Hx
BEICOKAS CTOMMOCTD # OOJbILAS 3aHAMAEMan NJAOWAAb, TaK,
Ana pasmewnenns C3C momuoctsio 100 MBr  rpebyercs
nnomlaan B 200 ra, a nua AIC momuocteio 1000 MBr — Bee-
ro 50 ra. B coorercTBHH ¢ mporsosoM B Gyaymem CIC
3almMyr mnomant 13 man. kM? Ha cyme M 18 MmuH, KM?
B OKeaHe. :

DHEPrua CcoNHeuHOR pagMauHH MOMeT GuTh Npeolpaso-
BAHA B NOCTOAHHLIH 3NCKTPHYECKHA TOK MOCPEACTBOM COJI-
HegHnX OGataped — ycrpoificTs, -COCTOALIMX H3 TOHKMX HAe-
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'HOR KpeMRHs HIH APYTHX NONYNPOBOAHHKOBEX MaTepHAJOB.
[TpeuMywWecTBO  (POTOSIEKTPHUECKUX npeofpasoBarejell
(D211 06ycnoBACHO OTCYTCTBHEM MNOABHMHHIX qacrei, ux
BHICOKOS HaleXHOCTBIO H cTafunbHocTblo. [Ipn atoM cpok
HX cAYXOB MPAKTHYECKH He orpaugen, OHu HMEOT Manyio
Maccy, OTIHYAITCH NPOCTOTOH ofcnykuBanua, addexTns-
HBM HCMOJb30BAaHHEM Kak NPAMOH, TaKk H paccesHnol con-
geuHol paanaiHH, Moy bHRA THN KOHCTPYKUHH NO3BOJSA-
eT €031aBaTh YCTAHOBKR MPAKTHYCCKH MI0G0H MOIIHOCTH 1
nanaer HX BecbMa nepcnekTHBHWMH. Hemoctatkom @31
ABJsercsa BHCOKAasA CTORMOCTb H HA3Kui KI1J (8 Hactosines
" ppeMs npaxtaueckn 10—12 %).

3

cardy
Pty

Prc. 5. Conneuntfi saemeHT (@) a MOAYAb () contenkiok GaTapen:
@ [~ KpeMHHA A-THRA: § — XpeMHNH p-THma; §-- NAeHKA A3 HHOHCHAA XpeMHuHA;

4 —sperTpoy; & J— MASCTHHRKA W3 aKPHAOBOR CMOAW; 2 — KopHYe; § — COAHEY-:

HE $ReMERT; & — SIeKTPOR; § — POSSYIIHEA 3330p

QorosgerTprueckull sdpdexr BOZHMKAET B CONHEYHOM
SJEMEeHTE TIPH €r0. OCBeHICHHH C¢BETOM B BHJIHMON u GaHK-
relt mHQpakpacHofl o6nacTax cnekTpa. B cosnegHoMm ane-
MeHTe H3 TOJYNPOBOAHHKOBOTO KPeMHHS TONMMHON 50 MxM
noraowanTca GOTOHH, H HX 3HePTHA NpeobpaayeTcs B 3J€K-
TPHYECKYIC MOCPEACTBOM P — 1 COefMHeHHs (pHC, 5).

CronMocTs kpemuHeBnx aaementop B CIUA cumsnaach
¢ 1970 r. mo 1985 r. ¢ 60 2o 8 THC, poaa/kBT NUKOBO Mo~
HocTH. YenmemHo Beayres paborn 8 CLUA, fnormn, ®PI u
@paHUUY NO CO3LAHNIO TOHKOMAEHOYHHIX COMHEUHHX 3Je-
MEHTOB ¢ YaeJbHO#K croumocTbip 1000 nonn/kBr. Exeroanstir
npupoct ¢Omta coNHeyHWX OGarTapedl B MHpe coOcrasaser
35% u » 1990 r. on pomxen soctHyp 500 MBr mpu crou-
MoctH 3000 poan/xBr. B nacrosmee BpeMa 25 % mupoboro
NPOH3BOLCTBA CONHERHHX OaTapell NpUXoAHTCA Ha SnoBnw.

Hepexoa Ha rerepocoeaMHEeHHA THIIA apCceHHAA Talkd
H aAIOMBHHA, DpHMeHeHRE KOHUOEHTPATOPOB COMHeYnoH pa-
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IHAHHH € KpaTHOCTLIO KoHlentpanuu 50—100 nossosser
noBbickth KI1JI ¢ 20 no 35 %. CyMMaphaa MoumHocTb €OJ-
HeyHeix O3] Ha ocHoBe aMmopdHOro KpeMHus B 1985 r.
cocrapuna 19 MBr. B CLIA rameseHo crponTenscreo ¢o-
TOgJEeKTpHUeCKOH 3ASKTPOCTAHIHN MolHHocThlo 100 MBT,
npaueM [JA pasMelieHns coJiHeuHHX Garapefl morpebyercs
yaacrox nioulasbio 110 ra, Oxupaerces, yro KI14 craruuu
coctaBuT 23 %, a rogoBas BLPaGOTKA SAEKTPOIHEPIHH —
216 I'Br-u. Jlas obecneyeHus KOHKYpeHTOCHOCOGHOCTH (O-
TOSACKTPHUECKHX craHuufi o cpaBhennw ¢ TA2C n A3C ux
CTOMMOCTE MOJXKHA CHH3HTbCA B 5—10 pas u poctuys 300—
500 noan/kBT.

Ecth Bce OCHOBaHHA noaarartb, UTo A8 JOCTHACHUA
910l IeaH NOTpedyerca He Tak YK MHOrO Bpemeny. Ham
ONMTUMH3M (a3Hpyercs Ha HOBEHUIHX AOCTHXKEHHAX B 06.sa-
CTH pa3paboTKH BHICOKOIDDEKTHBHEIX CONHENHBIX 3JIeMeH-
TOB. Tak, B 1989 r. pupmoli «Bounr» (r. Cusra, CIHA)

© CO3AaH JBYXCJIONHEIA 3JeMEHT, COCTOAMI K3 ABYX IOMYNPO-

BOAHHKOB — apCeHHAa H AHTHMOHHAA ralaus — ¢ Koaddu-
LHEHTOM TIpeoGpazoBAHHA COJIHEUHOA IHEPrHH B 3JEKTDH-
ueckyo, pasHbiM 37 %. B OGEIYHEIX KPeMHHEBLIX 3AEMEHTAX
HHpaKpacHoe H3AYUEHHE He HCIOAB3IYETCH, B TO BpeMsA Kak
B HOBOM 3J/IEMEHTE B NIEPBOM NPO3PaYHOM cJioe (apceHHn
raning) NOTNDILAETC H Npeobpasyercs B 3AeKTPHUECTRO
BHAMMHE CBeY, a HH}paxpacHas 9acTe CHEKTpa, NPOXONH
uepes STOT CMOH, NOTACULaeTCA H Npeobpasyerca B SJIeKTPH-
9eCTBO BO BTOPOM CJ/i0e. (AHTHMOHKA ranmms), B urore KIIJ{
cocrasasieT 28 % +9 % =37 %, yro BmoJAHe COMOCTABHMO C
KIT[ coBpeMeHHEIX TENJIOBHX H aTOMHHX 3JEKTPOCTaHUMH,
ITo npornosy uepes 3 rofa oTH CO/HEYHHE AeMeHTH Hail-
AyT npUMeHeHHe B KOCMoce, a B TeweHHe 1Q jer HX crod-
MOCTb CHH3HTCH HACTONLKO, YTO CTaHET BIOJHE 3KOHOMHEE-
CKH 00OCHOBAHHBIM MX NpPHMeHEHHEe B HA3EMHHIX CHCTEMAXx,
NpH 3ToM ceSecTOMMOCTb BHpabarbiBaeMoll SHEPTHH cOCTA-
BuT 0,1 goan/(kBr-4). .

Conneynnie GaTaped NMOKa HCIOAL3YIOTCA B OCHOBHOM B
KOCMOce, a8 Ha 3eMJle TONBKO LJA 3MEKTPOCHAGIKENHA aBTO-
HoMHEIx norpeburenei MomHocThio Ao | kKBt, nuranus pa-
JHOHABHMaUHOHHOMR B MaJOMOWHOR paaHO’IeKTPOMHON anm-
NMapaTypel, npHBOAA SKCHEPHMEHTANbHEIX 3JEKTPOMOGHAEH
H CaMoneros. B 1988 r. B ABCTpa/iHM COCTOANHCH MepBHe
BCeMUDHHE panan cotHeMHmX astroMobunefi. [To mepe cosep-
IEHCTBOBAHHA CONREYHBIX Garapel oHn OyayT Haxoauts
HpHMeHeHUE B KHABIX AOMAX NJIA aBTOHOMHOrO 3HEprocHad-
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HEeHHs, T.C. oTONACHUA H TOPASECTO BOAOCHaﬁ}KeHHﬁ, a Tak-
se ANA BLIPAGOTKH 3JEKTPOSHEPrHH 1M OCBelIeHHR M NH-
TaHua GHITOBHIX 3JEKTPONPHOOPOR.

Ilo npornozam kK 2010 r. cymmapmas momHocts C3C n
mipe nonxua nocrids 1285 mau. kBr, B ToM ancae CIC ¢
TEPMOAHHAMHYECKHM  NpeoGpascBanneM — 115 maH, KBT,
¢ coNHeuHBIMH TpyAaMH — 3,5 MaH. kBt u dorosaexrpuye-
ckumn yeraHoBkami — 10 mun. xBr. B ponoanenue x ato-
My NpeAyCMaTpHBaeTcs RoBelenHe MomHocTH B3Y g0
2.8 MaH. KBT.

Cebecronmocts | kBr.y aaexktposneprin B 1987 r, co-

crasasna 0,68—1,37 monn, (conmewnwe Oatapen), 0,22—
0,57 zoan. (B2Y), no nporso3y B 1992 r. oHa causnIca 10
0,28—0,57 moana. {(conneunre Garapen), 0,07—0,12 noas.
{C3C u B3Y). 31H nocnegune uuppH He HAMHOTO OTJi-
QAlOTCA OT AHAJOTHUHEIX NMokasaTeqefi ans TAC u AIDC.

3. NONYHEHHE XOQNOAA C NMOMOLILI) CONHEYHOM 3HEPTHH

Jdna atofl neam MCMOABL3YITCH NAPOKOMIPECCHOHHEE H
a6copOUHOHABE XONMOOHNbHHE YCTaHOBKH. PaccMOTpRM
BKpaTile NMpHHOHN HX paboTH, a TaKxe npuunam paboru
TENAOBOrG Hacota, KOTOPHH MOXer NPHMEHATHCH AAR OX-
AaMAEHHA H OTOIJICHHS 3AaHHA,

{fapokoMnpeccHOHHAA XOAOAHILHAA YCTAHOBKA, CXeMa
KOTOpOli MOKa3zaHa Ha pHC. 6, COCTOHT H3 HCMNApHTeNs, KoM-
npeccopa, KOHIeHcatepa, ApPOCCENbHOIrC BEHTHAA M Coedly-
HuTeNbHHX TpyGonposodes. B kauecrse pabowerc tena —
XmaaareHTa — B OCHOBHOM HcmognsyloTea dpeonn 11, 12,
22, 113, 114 u ap. -

Puc. 6. Cxema napoxomnpeccn-
OHHOfl XOMOAHABHON YCTAHOBKM:
1~ HCMAPHTENL: 2 — xomnpeccop;

. 3 = HOHAEHCATOP; 4 — ApoccenpBER
BMATHAL

Llpgn xonofrapHOR YCTANOBKE OCYMECTBARETCS CAEAYOMAM 06pa-
soM. B peayiprate noaBofa TerAOTH (Ju B HCMapHTEAe XNARATEHT ACOA-
pHeTca Npy HH3KOA TEMACPATYPE M COOTBETCTBYIOMIEM HHUIKOM ZaR/Ae-
tuy, Ofpasyolnuecs Naphl XNaAAreHTa CHHMEIOICA B KoMOpeccope, ANA
qero satpadusaerca patota Le Tlpn oTeone Temnotw Qu B ®omgemca-
Tope MApH OXNAMZAIOTCA M KOHAEHCHPYOTCR npu Goftee Bcokux (no
cpaRHEHEIO ¢ HCNAPHTENEM) TEMNEpaType H Aasfenns, [Ipm mpoxoxsze-
HEA XAARATEHTA 9epe3 APOCCeNBHHA BEHTHAL €M0 HapNeHHE H TEMIlepa-
TYPA MOHMMAKTCA A0 YPOBHA A4BACHHS M TEMNepaTyps B HCOapATesne
R MACTh XJafaleHTa HCAApHeTcR Oe3 mOABONA TERAOTH H3sHe. Ddex.
THBHOCTE UBKAA XOJOIMABHOM YCTAROBRH OfipeRe/feTcs OTHOUIEHHEM XO-
JIOAOTPOHIBOAHTENBHOCTH y K paboTe Ly, saTpadeHnofi Ha cxartHe ma-
pa XNANareHTa B KOMnpeceope: g==0QyfLy,

Iluga ocywtecTBARETCA B AHANA3OHE TEMNEpaTyp B Acmaputene Tu
n xoagercatope Ty, 4 MAKCHMaAbHO BOIMOMAE XOAOHHILHEA Koaddwr-
UHeRT, COOTBETCTBYONAR HAeanbHoMy uHkAy KapHo, papen &=
=Tw/{Tw/Ta). .

Xonogunsuuil koxbdruuenT e=2-+4 § yBenHUHBAeTCA OPW YMeHb-
IWEANH PASHOCTH TEMNIEPATYP B KOHALKCATODE W HCAADHTENRE,

AScopGuHonHan XOAOAMABHAA YcTaHoBKA. Han npous-
BOACTBA Xo/04a B abcopOUHOHHON YCTaHOBKE HCNOMbL3YeTCA
Tennora, a pafoduM TeqoM CNYKHT GHHADHAA CMech XJa-
Rarenra u abcopGeHTa. AGCOpGEHT ~—— 9Ta TAKAS KHAKOCTD,
KOTOPaR XHMHYECKH CBA3KIBACTCH XJAAZATEHTOM NPH HHIKHX
TeMIIEPATYPAX H OTAC/AECTCA OT Hero NMpPH BHICOKHX TeMire-
parypax. OGHIHO HCROMB3YIOTCS TAKHE CMECH: BoAa (xJa-
AaredT) — OpoMucTuifi AWTAA  (aGcopBeHT) H  aMMEAR
{xnaparesr) — Boaa (aGcopGeHt).

. - Mprnunn paSotir Gpomucro-AnTResol aGeopSuncHHod XoaoanAbHok
YCTAHOBKE [OACHRETCA ¢ MOMOWBI PHC, 7. ¥CTauoBKa COCTORT HY réme-

Puc. 7. Cxema aGcopSusonuoh
XOA0AHALHON YCTAHOBKH:
{ — renepatop;

3 — HenapaTens:
Bacoc;

2 —= gounoncaTOP;
4 — afcoplep;, §—
§ — renAGOOMEHNHE: 7, & =—
BpOCCeaLALie BENTHAA

paTtopa, KoRuemcaTopa, RCMapHTENs, aGcopbepa, HACOCA, TeNIOOGMEHHA-
Ka, ApoccesbHnx  peuTHael. Kak BuImM, KOMNpeccop OTCYTCTBYET,
4 nap/jeHne nOBHLIAeTCH BHAYAAE NPW PAcTBOPEHHH X/JajgarenTa B crabom
Pactsope B ab6copbepe, a sarem wacocoM, Lluka wadunaercs ¢ Bumapu-
BaHHA BOAB M3 KPeNKOro PacTBOPA H NEpeTpepa 0GpalyOHErocH BOAfA«
HOTo napa B reRepaTope, KyA4a MOABGAHTCA TEOROTA DT COAHONHOLO
Koanextopa. TeMueparypa B reseparope pasua 77—99°C, Ilap ua rese-
PaTopa noctynaer B KOHZCHCATOP, THE OH OXARMAAETCH NPHOAHIHTEALHO
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a0 37—40 °C pomofi N3 TPAAHPHI M NPeBPALIACTCA B KHRKOCTh, KOTOpAN
35TeM BROBL SACTHYHO WCNAPSETCA MPH PaCIIBPEHHH B APOCCEJbHOM Bewi-
rnne 7. Toauoe penapedse BOLB NPOUCXOAKT B HCMAPHTRINE PR HH3KOM
papeHHu ® Temnepartype 4 °C, npH 3TOM OT BO3AYXa B NOMeWEHENn (HAN
BOAK) OTBOANTCA TENNOTA, HEOOXOAEMAA AAA HCHADERHA XAAAAreHTa.
Tlap BusxOro NABAGHHA MOCTYNAET B abcopbep, riie OB NOrACINAETCH
cnaGHM pacTBOpOM, 1aBas Kpenkufi pacTBOp, KOTOPHE HACOCOM Topa-
eTcA uepes TennACOOMEHHMK B TeHEpaTop. B uskae Tenjota ot pabouero
Texa OTBOEATCA B KoEAeHcaTope (Qi) B adcopbepe (Qa), a noasoaures
B renepaTope (Qr) w Henaputene (Qu).

Koofduunenr npeofpasosanua sHeprun Azs afcopGUMOHHOR XOJO-
AunbHOR YCTAHOBKH DABEK OTHOUIERHIO XOMOLOMPOASBORNTEALHOCTR Qu
R KOJNHUECTRBY TeINIOTH, NOABeAeHHOR B reHepatope, Qri @=Qu/Qr. Tu-
nHYKEE 3HaYeHAR 5TOr0 KospOHUReHTa AAS GPOMHACTO-ARTHEBOR ycra-
noeky 0,6—0,8, a2 AAx pogocammEayHoll — 04—06. Dru wndpu B 5
7 pas HHXe, YeM [ MapOKOMNpeccHOHBOR YCTAHWOBER ¢ 3JCKTPONPHBO-
xZom, Bo ecAR yuecTs KILO mpeo6pasoBaHHR TEMAOBOH SHerHH B S7eK-
TPHMECKYI0, KOTOpuiA cocTapader 0,33, a TaKike noTepH ECPrid B CETH,
TO PA3HEUZ CTAROBHTCA 3HATHTEAbHO MEHLIUE,

Tenaosofi Hacoc — 2T0 Kak OH XOJOAHJALHAS YCTAHOBKA
liaoGopor. O# COCTHT H3 TeX Ke JEMEHTOB, 4TO H XOJ0-
JHALHAS YCTAHOBKA, TOJAbKO pafoTraer B APYroM Temnepa-
TYPHOM DEKEME H NPEAHA3HAUeH AJA OTONNCHHS SIaHMA
3a C4eT HCIOAb30BAHHA TENJOTH OKpyXXalotlle#t cpeawl (B03-
AYXa, BOAB, TPYHTa, COJHeYHOft 5HeprHH) ¥H TENAOBHX OT-
X040B. TenJoBOA HACOC MOXKeT HCHOJIB30OBATHCA A OTOI-
NCHHA 3MAHHH 3UMON A UX OXJIAXKAEHHSA jeToM. CyluecTBYIOT
NapOKoMIpeccHOHHEE U a0copOIHOHELIE TenJ0sbhe HACOCH,
AHaIOTHYHO XOMOAUALHON YCTAHOBKE NAPOKOMNPECCHOHHBLN

TENJOBOH HACOC BKAKYAET HCHapHTE/Ib, KOMIPECCOp, KOH-,

HeHCcaTop ¥ APOCceNbHu BeHTHAL. LHKa paboThl renaoBoro
HACOCA OCYLLIECTBAAETCH B AUANIA30HE TeMmeparyp pabouero
Tejia B HCNapHTeae W KoHAeHcarope. bananc sHepruu mapo-
KOMNPEeCCHOHHONO TeNmAoBOro Hacoca sallHcHBaeTcs B BHAE
YPAaBHERAA §x={gyu+Ix, TAE gx — KOJAHUECTBO TENJOTLI, OT-
BOAMMON B KoHaeHcaTope, KIK/Kr, ga — KOJHUECTBO TRN-
JOTH, NoiBopuMON B Hcmaputene, kI/xr; Ik — paGora
CHATHA XAAJarenTa p xkoMmnpeccope. dddekTUBHOCTL ycTa-
HOBKH B CAydyae, Kornpa TEeNA0BOH HACOC HCEOJIbSyETCﬂ ANA
OTONNEHHA 30&aHHA, xapaKTepuayeTca TenJAOBEIM (OTOI'IH'
TeNABHbIM) KO3 PULHEHTOM HIH KOSPOhHUHeHTOM npeobpas
30BAHUA 3HEPIHE = qxu/lx. .

Maxcumanabnyio 9bQpeKTHBHOCTD HMEIOT TenNoHacoCcHas
M- XOJIOAMNIBHAS YCTaHOBKH, paborawoliue no oGPpaTHOMY
unkay KapHo B nuanasoxe TeMneparyp B ucmapureae Ty u

xorgencarope Tw. [pu s1oM @u=Tx/(Tx—Tu) B tx=Tu/

, ( TK_TK} .
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B napoxoMnpeccHOHHOM TEMJOBOM Hacoce B KavecTBe
ACTOUHHKA TeNAOTH!, NOJABOAMMOeN & paboyeMy Teay HCIi-
PHTEJNA, MOXeT HCHOJbL30BATHCA TPYHTOBas BOAZ HJH BOAA
U3 peKH, MOpA, 03epa, BaXKHAA NOUBA, HapYyKHbIH BO3AYyX,
COAHCYHAA paAHallHA. HO,H.BOJ;L H OTBOA TENJAOTH OCyiliecTn-
AAIOTCA NOCPEACTBOM LHPKYJARPYIOUEro TENJACHOCHTENS ~—
BOALI HJH BO3AyXa. - : . :

B 3aBHCHMOCTH OT HCTOUHHKA TENJOTH H TeNAOOTBO-
Asllefl Cperbl pasiHYalOT TENACBHE HACOCH THNA BOAA —
BOJla, TPYHT — BOJAZ, BO3AYX — BOAA, BOIA — BO3AYX,
TPYHT — BO3AYX H BO3AyX — Bo3ayx. HanGonee npuroanm
AJNA CHCTEM OTONMNEHHH IlepBLle TPH THMA, a ANd OXIAMKAL-
HHR — oCTagabHLIe, :

Ias paGots TeNIOBOr0 HACOCA B PERKHMaX OTOIJIEHHA H -
OXNaMKAeHHA HeoOXOAMMO HMeThb CHeIHAJAbHBIA Apoccelb-
Hul BEHTHJAL H YeTHPeXX0A0Bofl KnamaH, oecnevynBalouini
H3MCHEHHE HANpaBJeHHA NBHIKEHHS XJajareHTa HA NPOTH-
BoHONOKKOE. TOT TenNOOGMEHHHE, KOTOPHH 6L HCADHTe-
JéM B pexHMe OTON/AEHHS, CTRHOBHTCR KOHIEHCATOpOM
B pexKiMe OXJIaXKAeHHa B HaobGopor, :
Bakunckuit sason «Konanunonep» BHNycKaer Teniopuie
HacoCkl THIIA BO3AYX -~ BO3AYX, NPUrOARHE ANT OTONACHHS
HKUABX B oOmecTReHHLIX 3AaHHE,

fnasaeropas |

CONHEYHBIE KOJNUIEKTOPB M AKKYMYASTOPBE
TENNOTbI

4, THMbl KOMTEKTOPOB CONHEYROM SHEPT Wi

OCHOBHHIM KOHCTPYKTHBREIM 3JIEMEHTOM COJNHEYHOR yo-
TAHOBKR fABJISIETCR KOJ/JIEKTOP, B KOTOPOM IPOHCXOAHT YAaB-
JIHBAHHE COJHEYHOH 3HEPTHH,ee lpeobpa3oBaHie B TENNOTY -
W Harpees BOAM, BO3AyXa HJIH KaKOTO-1HM6O ApPYroro Ters
JRokocHTenq. PasnHyaior ABA THIA CONHEYHBIX KOMJEKTO-
PoB — nockue ¥ okycupyomue, B nnockux kosexropax
COJIHeYRas IHeprHs noriomaercd 6e3 KOHHERTpalliH, a B
QOKycHpYIOLUIHX — ¢ KOHLEHTpauued, T.e, ¢ yBeAHICHHEM
ILIOTHOCTH HOCTYNAlOINero mnotoka paaranki, HauGoace
PacnpocTpaHeHABIM THIOM KOJAJIGKTOPOB B HHBKOTEMIIEpa«
TYPHLIX TeJIHOYCTAHOBKAX SBASETCA IIOCKHHA KOJAACKTOP COJM-
Heunoft suepruw (KC32). Ero paGora ocnoBaHa Ha npupnu-
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ne <ropAdero fIHHKE, KOTOpHIf JeTKO MpeAcTasHTh cebe,
ecH BCIOMHHTH, KaK HAMPEB2ETCHA Ha CONHHE CATIOH SaKpH-
TOr0 aBTOMOGHA, KOTOPHH CJYXKHT CBOEOGpasHON JOBYHI-
Kofl AJiA COJMHETHHX Aydeld, MOCTYNAIOMIHX B HETO uepes mpo-
3padHbie NOBEPXHOCTH OCTEKJIGHHH, Haa toro urobm! H3-
roroute naockuli KC3, ueofxonnMa mpexie Beero Jyde-
MOrAOIIALLAs [IOBEPXHOCTD, HMEIONlaA HAaAeXHBIl KOHTAKT
C pAAOM pr6 HAH KAHaMQB AAA ABHIKEHHA Harpeaaemoro
renaoHocHTe 1. COBOKYNHOCTL NMAOCKOH Jydenoraouialomen
noBepXHOCTH H TpyS (KaHaioB) AJA TemAoHOCHTENs OOpa-
3yeT eAMHEIfi KOHCTDYKTHBHHI 3/eMeHT — aBcopbep. il
Jyquiero HOFJIOLL[&HHFI-COJ‘[HE‘IHOF[ SHCDLHH BepXHAA noeepx-
Hocth aGeopGepa monkHa GbiTh OkpailleHa B YEPHBIH nBer
HAH ACJIKHZ HMETh ClelyafbHOe MOIJIOWAONIee IIOKPHTHE.
CHHKEHHE TeNAOBLIX ToTeph OT abcopfepa B okpyXKalomee
HPOCTPAHCTRBO NOCTHTAeTCA TYTeM TYPHMEHEHHA TemJoBof
H3OJAUHH, 3aKPHBAKINEH HHKHIOK NoBepxHocTs abcopbepa,
a TaKKe CBeTONPO3PAUHON H3OAALMH, pa3mentaeModt Hap al-
copfepoM Ha ONpEACNEeHHOM PAacCTOfHHH oT Hero. Bce wa-
3BaHALIE 3/JeMEHTH NOMEMAITCH B KOPOYC, H NPOH3BOAUTCA
YNAOTHEHHE TIPO3PATHON HAONAUMH — ocTerAenus (puc. 8).

Puc. 8. KoHerpykTHBHDIE SAe-
MeRTH MJAOCKOro  KOJRCKTOpa
cosHeyHofl anepram:

{ — QCTeEARHHE; 2 = AYRENOrAoUA-
MEAR AOBSPYAGCTh ¢ TPYHKAMH pAfg

HArPeBAcHON WHAKOCTH: 3 == KOPUYC;
4 = TEANOHIGNAIHA

Taknm 0GpazoM NMOTYIARTCA MJIOCKHA KOANCKTOP AAR HATpE-
BA.MKHAKOCTH, OGUIMI BHI KOTOPOFO NOKAa3aH Ha puc. 9.
MakcuMaabHas TeMnepaTypa, A0 KOTOPOH MOXKHO Harperb
TENAOHOCHTEb B NAOCKOM KoJ/1eKTope, He Ipesnimaer 100°C
H 32BHCHT KaK OT KJAHMATHYECKHX AaHHBEX, TAK H OT Xapax-
TEPHCTHK KoJIIeKTopa W YcaoBHH ero skcmamyataunuu. He-
CMOTPA Ha IPOCTOTY KOHCTPYKIUNWH CO3JaHHe XOPOWIero Koua-
JAextopa Tpebyer GoAbWOro HEKyceTsa., K wucay npuEuunH-
anbHEX npeuMyuecTs miockore KC3 mo cpapmenHio ¢
KONJIEKTODAMH APYTHX THIOB OTHOCHTCHA €ro CHOCOBHOCTH
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YAABARBATL KaK MpPAMYIO (AYYHCTYIO), TaK H paccéstHHYIo
€ONHEURYI0 SHEPrHIO H KAK CAEACTBHE STOTO — BOSMOXKHOCTh
€0 CTANHOHAPHOH YCTAHOBKH (€3 HEOOXOAUMOCTH caieKeHnA
aa Coanuem.

A6copbep NI0CKOr0 KQIEKTOPA COMHeYHOH SHEPIuH, KAK
NpapuaO, H3TOTOBARETCA H3 METaMa ¢ BHICOKOH TeNAompo-
BOAHOCTLIO, 2 HMEHHO N3 CTAaJH, aJIOMHHHA H gaXKe H3 Me-
gn. Jas nu3kux paboyHX TeMNEPATYD €r¢ MOXHO TaKxKe

- H3TOTOBHTH H3 IMACTMACCH MM DE3HHH. Hpospaquaﬂ H30-

Puc. 9. O6WHE Bna  naockoro
KORACKTOPA COMHEMHON SMepPrum:

1 — Hopuyc; 2 — renAcHICOAAURA; F—
AYueROrFIOAOMAR NOBEPAHOCTDY
4 — pRyAcAOfiKOe oCTeMAacHHe; § —
narpy ARR ROAROXL TEOMONOCH-
Teax (0aTpyGOE ANR OTROAA HETpE-
_TOTO TERXOBOCHTENN He TOKAaIall

- BSUMA mpeAcTaRaseT cobofi OAME HAHM ABA CIOS CTEKAA MAH

NOAHMepHOH NeHKH. MoXeT Hcnoab30BaThes KoMOGHHaLRA
B3 HAapYXHOrQ CJOA CTeKJaa H BHYTPEHHEro C¢JI0A HOJAMep-
Holi naenku. B cryuae HH3KOfl TeMNEPATYPH HarpeBa Ten-
noHocuteas (Ao 30°C) KOMJIEKTOp MOMET BOBCE HE HMETh
npospaynofi u3oasuud. Kopnyc koasekropa Moxker OHTDH
H3TOTOBJIEH H3 OLHHKOBAHHOTO XKeNe3a, alOMHHHS, NepeBa,
haacrMacc, B xavecrse Tensopolt H30AAUMH MOTYT GpPHMe-
HATBCR Pa3THYHBIE MATepHaJH: MHHEpanLHasd BaTa, ACHO-
noaxyperaH H 1.1,

gym.ecrsym pasHOOGpa3Hbie KOHCTPYKUHM HAOCKKX

HanGonee wwHpoko npuMenneMbie KORCTPYKUUH abcopGe-
POB NJIOCKHX COMIHEYHHX KOJACKTOPOB NOKasaHH Ha pue. 10,
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B xauecTBe DOMJIOTHTENs COMNHEUHOTO H3NYYeHHS B KOAJCK-
tope Tuna TpyGa B Jucre (puc. 13, 0) AAA XHUAKOrO Tel-
JIOHOCHTE/IA HCMOMb3YeTcs pAf NMApalneNsHelx TPyl Awna-
merpoM 12—15 MM, NIPHNAAHHHX KIH NPHBApEeHHLIX CBEPXY,
CHH3Y HJH B ORHOM IUIOCKOCTH K METAJNJHYECKOMY JIHCTY H

pACIOJIOKEHHBIX Ha paccrosinuu 50—150 mm apyr ot Apy-

—} F
by e )
a Pnc. 10. Cxembl aGcopbepon nacc-
TN SN KAX EKHAKOCTHHX KOJIEKTOPOB:

b} a-—TpySa B AHcTe; 0 -— CocAHHenHd

rodpupOBANNOTO ¥ RAOCKOTG  RHCTOB,

B 6 — raMnosanusfl  atcopCep; & — AHCT

) ¢ PpHBADEHMEIMH MPAMOYTOALHEIMH Ka-
Hamamn

"~

ra. Bepxuse u HYMHUE KOHOW ITHX Tpy6 NPUCOCAUHAIOTCH
MyTéM falikH HJAH CBAPKH K THAPABAHYECKAM KOJJACKTOpAM.

B KoanekTopax AAA HarpeBa BO3ZYXa (PHC. 11) cpena
ABHKETCA B NPOCTPAHCTBE, OGPAa30BAHHOM NMPO3PaYHOH H30-
Jsugedl ¥ JYYeBOCIPHHEHMAIOUIEH NOBEPXHOCTHIO H3 METaJ-

i e —

‘I 2 f——-—--—--- 2 COGREY
= 4 a2
AR g AT o
P — N —— =2

Puc. 1. Cxemsl maocKuX BOZAYHIHEIX COMHETHHX KOJUIEKTOPOS ¢ ABHIKE-
HHEM BO3fyXa NON NJAOCKHM (@), opeGpeHHKMM (6) B ropupoBaHHbM
(8) abcopfepom, uepes pai CTeRAARRHX UAACTAM (2) H MOPHCTYH HA-
caigy (@)
i — ccreEnente; 2 aGcoplep; & = TEMACH3OAAUHA, 4 — NOTORK BO3LYXA

AnvYeckoro Jucrta naockoro (puc. 11, @), ¢ pebpamu (puc.
11,6) uan rodppuposanroro (puc. 11,8}, U3 CTeKAAHHEIX
RJAACTHH, HaMoJOBRHY 3adepHeHHHIX B HANOJNOBHHY Npo-.
spauHuX (puc. 11,2), u u3 nopuctoit Hacaaku (puc. 11,8).

B naockom KC32 miromans «oxHas, uepes KOTOpoe CoJ-
HEYHAA SHEPrHA NOMAAaeT BHYTPh KOJJIEKTODA, paBHA mo-
Hiaau ,.nyqenomomalou.[eﬁ NOBEPXHOCTH, H No3TOMY TLAOT+
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HOCTb ITOTOKA COAHEUHOH paluallii He ypenwwusaercs, Ipu
HCMONb3OBAHHH KOHIEHTPATOPOB, T. €. ONITHYECKHX YCTPOHCTB
THIIA 3epKas HJH JHH3, AOCTHraeTcs NOBHINEHHE MACTHOCTH
TNIOTOKA COJIHeUHOH dHepruu. 3To HMeeT MecTo B BOKycHpy-
IOIHX KOMAEKTOPAX CONHEYHOI SHEePrau, TpeGyoHX CnetH-
aJbROr0 MeXaHH3Ma AAs chiexenns sa CoanneM. 3epxa-
Aa — miockHe, NapaGosoHAHEe MaH napabono-LHARRAPH-
TeCKHe — H3rOTOBJAKT H3 TOHKOTQ METaJAHIeCKOro AHCTA
nan Qonbry WIM APYTHX MaTepHANOB ¢ BHCOXOH OTpaa-
TeAbHOA CNOCOGHOCTBIO; IHH3Bl — H3 CTEKNa HAYW MAACTMACK.
QokycHDYIOUIHE KONNCKTOPH 0GHYHO IPUMEHSIOTCS TaM, TAe

Puc. 12. KouRemrpatopu comesHoR skeprum:
awn%paﬁmo-unnnunpuqecxun KOHIENTPATOD ¢ TPYGUATHM NPHEMAAROM Hakyyes

A, O — QokARM; & -~ NAPAGOACHABNR ROHLEHT
; | paTop; & —AHHza Ppe B
NOAE TEAROCTATOR ¢ MEHTPAIbHEIM NPHEMHHKOM H3AYY¢EAR; I—-EJT?JKQT&»;
2 — IpHCMHBK HIYIEHHS

TPeOyloTcs BRICOKHE TeMmepaTyps (COJHEUHHE SJNEKTPO-
CTanuHy, NeYH, KYXHA H T. L), B cHcremax Temaocua6enys
S/laHER OHM, KaX NPABHAO, He HCHOAb3Yores. Hekoropme
THOH  KOBUGHTPATOPOB, HCIOMBIYEMHX B (POKYCHPYIOUIHX
KOnexkropax, nokasaHel Ha pue, 12, Tlnockue KC3 rakxe
;1’?;“)];1‘ OniTh CHACKEHM JCMEBHMH IIIOCKHMH OTpaXKaTes

Kpowme onucannnx asyx ochosumx tunos KC — maoc-
KHX H (OKYCHPYIOUIHX KOJIEKTOPOB — paspaboTadHm B Mc-
ROJb3YIOTCH - CTEK/AHHBIE TPY0YaTHe  BaKyyMHPOBAHHNE
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..KOJlJleKTopr, cONHeyHbBle NPpyas, NpPeACTABAAIIHE coboit
kom6upannio KC3 # aKKyMyadaropa Tem/oTH, H T. 1.
CpaBHATENbHAA XAPAKTEPHCTAKA KOJJIEKTOPOB Da3nikg-

HBIX THIIOS fana B Ta6h. 2.

Tadnnuna 2. XapakTepHCTHKA OCHOBHWX THOOR COAKCUHWX

KOAACKTODOB
OrrocH-
Patiotan Kng Fenbias Chemenie
TRN COHEUROTO i .
KOAJRETOPA mgge.l’gg- me’é‘ %%G::i? sa Coadnes
Nnocknit KC3 30—100 | 30-50 100 | He TpeGyerca

Coancynuit npya 40—100 1525 130 | He tpedyeres

Llempanbumipynpu- zo 1000 60~75 | 20—40 |Bpamene 80-
eMHHK ¢ DNOAEM re- KpyT ABYX OCEH
ABOCTATOB

MapaGono-warnmu- ne 500 50—70 | 30—50 |Bpamenne Bo- -

ApEueckHA KOHUEH- KpyT ognoll ocx

TPATO] '

Bpaxy)?uuponanmn 90300 | 40—60 | 50—75 | He Tpebyercs
crexaqunni  Tpys-
HaTHA KOAACKTOD

5. DOGEKTUBHOCTS COMHENHBIX KOJUIEKTOPOB M METOAHI EE
TIOBLILLIEHMA

MokazateneM sodexrupHocty KC3 apaserca ero xo-
shduuBeHT N0Ae3HOro AEACTBHA, PABHWA OTHOUICHHIO Tel-
JOBPOUR3BOAHTENLHOCTH KOMIEKTOPa K KOJHYECTBY COAHET-
Hoft 9HEPrHH, MOCTYMAIOOEMY HA KOJACKTOP:

Ny = Qu/(Ex A),

rae Qx — TENNONPOHSBOAHTEALHOCTb KOAMEKTOPa, Br-w;
Ey — xoauuecTBo conHeusoif HEPrHH, ROCTYNAIOIIEH Ha
1 u? naomain nosepxrocru KC3, Br-u/m?; A — nnomazns
nosepxuoctH afcopdepa KC3, m>.

Bennunny Qx MOKHO ONpeASINTb DO PACXOAY TENAOHO-
cHTeNA M, Kric, ero yaeasHO# rtemncemkoct Cp, Br-uf
{(gkr-°C), B pasHOCTH TeMNEpPaTyp TEMJOROCHTENS Ha BH-
xone T, n sxoge Ty KC3, r.e. Qu==mCp(T:—T).

Kosdbduupent nonesHoro DeficTBUA KOJJNSKTOPA COAHET-
Hoft sHeprun onpeaensercs ero >GPEKTUBHHM OATHILCKHM
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KITH o # s¢bertueabiy kosbduuaenrom renaonoreps Kx:
MNi = Mo KR (T'rl - TB)HR’

rhe Jy ~— UHTEHCHBHOCT® MOTOKA COMHEYHOH 3HEPTHH, NOCTY-
naiomero Ha nopepxnocte KC3, Br/m?; Ky — sbdexrun-
HHil Ko3douunear rennonotepp KC3I, Br/(M2.°C); Tp —
TeMIepaTypa HapyyKHOro Bosayxa, °C. :

Hpusenennas sowe dopmyna paeT MIHQBeHHOe 3HATE-
nue K1 KC3, koropoe Moxer GLITh APHHATO CPEAHHM AAA
AaBHOrO 4aca cyTOK., HO MOCKOAbKY HHTEHCHBHOCTH NIOTO-
Ka CO/IREUHOH 3HEepruu /x B TeueHHe JHA H3IMEHFETCH OT HYy-
A5 Tepel BOCXOAOM H HocJe 3axona CoNHIA 00 MaKCHMYyMa
?( ((::OSJIHe'leIﬁ 00JAeRb, TakM¥e CHABHO HaMeHAerca B KILO
"Orcopa cxenyer, uTo cpenHesHepHoe 3sHauenue KITIL
Oyner sHAYHTENbHO HUMKE, UEM €r0 MAKCHMAJbHOS 3HAYEHHE
B BOJAJEHD, -

Bosyakaer BONpoc — OT 4ero 3aBMCHT peanunHa KITH
KOJeKTORa coaHeyroli sneprun? HauGonee chibuoe Biug-
nue Ha KILJ nanockoro KC2 okasuBaior: 1) Mereoponorn-
YeCKHE NmapaMeTpPul — HHTCRCUBHOCTh COJNHEYHOH SHEPrEH
I, namepsieMan Ha TOPH3OHTalibHON MOBEPXHOCTH, H TeMIes
paTypa HapyXHoro Bosayxa T»; 2) KOHCTPYKTHBHLE Xas
paxrepucruke KC3 u csoficraa ayyenoraomaomeft nogepx-
HocTH aGcopfepa — MaTepHas W TONIMHHA JIHCTA, TOMIHHA
H KOS(QOULHEHT TeMJONPOBOJHOCTH TEHVIOBOH MH30JAMMY,
mar Tpy6, YHCJIo CJIOEB OCTEKACHHS M €0 APONyCKaTeAbHAA
cnocobrocTh; 3) paGouite napamerpe KC3 -— pacxon ren-
JOHOCHTENA H ero TeMNepaTypa Ha Bxoje 8 KC3. -

Tipu cpaBReHHH Pa3/NHIHBEIX MATEDHAJOB, HCIIOIBIYEMLIX.
AJis -usrorosaedus abcopbepa, — MenH, aJIOMHHHSA, CTANH,
IJaCTMAacCH -— YCT2ZHOBAEHO, 4TO C YBEJHUEHHEM NPOH3BE-
ACHHA TOJLIHEH AHCTZ § Ha ero KO>(GQHLHEHT Ten 0HPOBOA-
Hoctn A sHadenne KILK koanextopa mospacraer. Tax, mpu
TOJNLRHE JYYENOrIOMLAIOINErO JHcTa B 1 MM H3 Menn, anio-
MHEHES, CTalAH HJAH naactMacer  [A==390; 205, 45 u
0,6 Br/(M-°C) cooreercrBenno] KITH KC3 cocrasaser 52;
50; 48 u 22 %, : _

B Taba. 3 npusefeHH sHavenua kodbdnubeHTa 3PHEKTHBHOCTH
OpebpeHn MeTAaAMHYECKOTO JHCTA JYYEBOCHPHHHMAOWER NOBepXROCTH
nxockoro KCD B sapHcHMOCTH OT MaTepnana peGpa, ero TONUIEHL @ Wla-
ra Tpy6oK AAS TenAoHocHTens (ofhlyno B npexesax 50—150 muM).

TennoTeXHAYECKOR ~ KAYECTBO AY9eBOCHPURHM AKOME i DOBEPXROCTH

KOANEHTOpA BO3PACTAET NPH HCNOML3OBAEHH 60Aee TENIOMPOBOAHOIG
MaTepnada, APH YBEAHYEHHH €r0 TOAHHHH (XOT# BJARSHiE 31€Ch HeBe-
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TaG6anuua 3. Kosdpdunwenr sdderrusnocru opefpenug F’
acopbepa AIOCKOro RHAKOCTHORO KOXACKTOPA (ToAmEKa xucTa | am,
anamerp tpyd 256 mM)

Lirar Tpy6, um -
Mot | B [ o -
Meae 390 0,989 0,972 0,948
AnroMuuui 205 0,958 0,967 0,934
Cranb 45 0,984 0,925 0,819

JAEKO) W YMEHblleHHY ara TpyOoK, ¥YMeHbllceHue amaMerpa TpyOGox ¢ 25
Ao 12 MM Bredet 3a cofoffi cBHXKeHue Kodpduunenra sddekTrBHOCTH N3
0,03—0,05, Ho Ipy 3TOM YMeHbIIaeTcAa 0OONas TENJNOEMKOCTh KOMAEKTOpa

H €rQ TenROBag HHEPUHA, a CASAOBRTENLHO, GHCTpee NPpOHCAOORT ero

Aporpes, 3a30p MedAy JAYJeBOCOPHHHMAIOWIEH NOPEPRHOCTRIO M OCTEX-
AeHHEM H MEXIY BHYTPEHHHM H HAPYHHHEM CI0AMH ABYXPRAHAOIO OCTEK-
AeHuEs ofnuHO BHOEpa1OT B wpeneaax 15—25 mm, ToamnHa Tenaonoil
WIOAALER HuReli noBepXHocTH abcopGepa npunEMaeTcHd papHod 50—
75 MM, a GOKOBHX noPepXHoCTelt — 25 MM, '

Tlpu poapacraruyu MHTEHCHBHOCTH HHcoJsAuxn ¢ 300 o
1000 Br/m? KI1M xonnexkropa yseawunsaercd ¢ 32 ao 59 %,
a NpH YBeJAHYEHHH TeMilepaTypsl HapYIKHOro Bosiyxa-c¢ 10
1o 30°C KI11 pospacraer ¢ 41 no 55 ‘i ’

Odesuano, uTo B Xon0AHui nepuon roga KITJ, o6uynoro
naockoro KC3 pechma HH30K. :

Boabutoe snuanue ma KIIO KC3 okasusaer Temnepa-
TYpa TeNIOHOCHTENs] Ba BXOLE B KOJEKTOP: UeM OHa HHXe,
TeM HuXe Tenaosble noteps KCO n pmme ero KILIL Ilpu
yBestudenny pacxojaa rengonocuteas KILI KC3 pospacra-
€T A0 ORPeXeJeHHOro Npefesa, a 3aTeM OCTAETCA NOCTONH-
HEIM, TAK 9T0 CYHIECTBYET ONTHMANbHEE Alana3oH sHavenuf
pacxoaa relsoHocutend. KIIO KC32 cuabHo yBeaudu-
Baercs NpH mpHMeHeHHH abcopbepa ¢ celeKTHBHBLIM MOKPLI-
THEM, XapakrepH3yeMHM OOJbUIKM OTHOIUNCHHEM NOrJoLLd-
TEeJbHOH ¢ U H3JAYYATENLHOA e: cRocoGHoctefl. fIpu oaHo-
CNOAHOM OCTEK/ICHHH H3MEHeHHe <CTeNeHd CeAeKTHBHOCTH
abcopbepa aefer ¢ 1 no 12 mpuBoaut k ypeanuenuio KITII
KC3 ¢ 45 no 60 Y. ) .

Ilpy HCOLITAHHH KOAMEKTOPOB MOAYYAIOT 3aBHCHMOCTG
KITO koanekTopa nx OT OTHOLUEHUR Y PA3HOCTH TEMIEepaTyp
TeNJoHOCHTe s Ha Bxofe B KC3 u HapyxHoro Bosayxa AT
K IJOTHOCTH MOTOKA COJHEMHON 3HePrHH [« Ha NMOBEpXROCTL
KC3. Tunuysme xapakTepHCTUKK [JIOCKHX H BaKyyMHPO-
BAHHOTO KOJJIEKTOPOB M O6JACTH HX MPHMEHEHHR NOKa3aHL

a2 -

wa puc. 13, Kak suaum, xapakrepucruka KC3 naobpanaer-.

o mpaMo#i aunHeli. Toaka ee mepeceyeHua ¢ BepTHKAABHOM
0Cbl0 cooTBeTCTRYeT 3PdexTuBHOMY onradeckoMy KIIH 1,
IIpH YrA€ NMajeHun colHeynux ayved 0°, a raHrenc yrona wa-
K/JOHA MNpAMOH K ropH3oHTaAbHOA ocH — 3¢ dekTHBHOMY
xoadduumenty tenaonoreph KC3 K.
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Prc. 13. XapakrepreTHEA KOANEKTOPOB CORHEUHON SHEPrHEH:

! — EoARexTOp Ge3 OCTEKNERAR: 2 -— ROMNEETOP ¢ OMHOCAORHEIM OCTeRAeHHeM: § —

KOMMEETOD € ABYXCMOAHBIM OCTeKAERHEM; 4 — CEACKTHBRHN RAOCKEA KONACHTOP ¢

CAROCRONHEIM OCTEKNEHAEM; 5 — CTCHAARHHA TPYGuaTHA BAKYYMAPOBAHHHA KOJI-
ACKTOD

XapakTepHCTHKA CONHETHOrO KONNEKTOPA OMACHBAETCHA
caenywomert dopmynofi: ne=ne—Ky. [Ipu 3ToM onrHuc-
ckuii KIIJL no n koadpduunest rennonoreps Ky ANg KO-
JEKTOPOB, XaPAKTEPHCTHKH KOTOPHX MPeACTABAEHH Ha pHC.
13, papEm: - - '

3--675 83
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HecenekTHBHEH DAOCKAA KOANCKTOp Ges ocreknemus 0,95 15
To e ¢ ONHOCJAONHEM oOcTexnenyem  , , , ., , 0,85 7
To- ®e ¢ ZBYXCIDHHLIM OCTEKAGRMEM . ., < , , 0,78 ~ 5
CenexTHBHEIA NNOCKHR KOATEKTOp ¢ OxHOthcHHLIM i 5
OCTEKJCHMEM -+ o o & e s & = 4 o s 4 0,8 3,
BakyyMiEpOBaHHE CTEKNAHKLA TPYOUATHHA KOJIEK- 0.75 R
T‘Op,,gngsgdaasl‘ll_rs’s N

Ontuaecknit K1 onpeneasercs npomsenenﬂeu,..,lxpacb-
dunHenTa NPONYCKAHHS COMHEYHOro H3JyYeHUs np_oagaqnoﬁ
psoasnuei © {aaa 1—3-caofinoro OCTeKneHHﬂ.'c:O,GTO,Qﬂ_
n xos(ulKenTa ero norjoueus abecopbepom « (o=
=0,85+-0,98) u He 3aBHCHT OT Jx H DA3HOCTH TEMTEPATYp
AT xoanexropa Tx m HapyxHoro Bosznyxa Tp. Tensoswe no-
TePH CHHKAIOT TMOJE3HYI0 SHEPTHIO KOMJIEKTOPa H BO3pacra-
KT ¢ yBeJHUeHHeM pasHocTH Temunepatyp AT. B,Hanaafii
THHHUHBIX 3HaweHuH Kosbhdunuewta remmonoTeps Ke=
=12+ 10 Br/(m2.°C}. : ' :

. Hs pac. 13( BHJ.IHO),"]TO npa y=AT/l,<0,013 m*.°C/Br
DAOCKRH KOMANCKTOD 6e3 OCTeKAeHHS HMeeT - HARGONBIHH
KI1[l, B ananaszoue sHavenudt y 1o 0,045 m?.°C/Bt xonaek-
TOp C OAHOC/HORHBIM OCTeK/ACHHeM Goaee 3qaq3exmsfn, yeM
KOJINEKTOP ¢ ABYMs CAOSIME CTekaa, npH y=>>0,025 M -°C[BT
caMbM SMPeKTHBHLM ABASETCH BAKyYMHPOBaHHBIA KOJNEK-
rop. Jas nnagarenbAHX 6accefiHOB, paGOTAIONIMX JIETOM IPH
. BHICOKHX 3HAUeHHAX TeMnepaType Bo3iyxa T H HHTEHCHB-
HOCTH CONHEUHOre ‘H3AYYEHHS B NMJOCKOCTH KOJseKkropa [k,
. g-Mano H3-ga Manofi pasHOCTH Temilepatyp AT, u naun6osee
eaecoa0pasHo HCNOb30BATh EIeBEe NIOCKHE KOJJIEKTO
jau 6e3s ocTekneHus (B YacTHOCTH, nnacrmaccophie}. O6-
aactp A (y<0,03 M2.°C/BT) COOTBETCTBYET NpHMEHEHHIO
COMHEYHELX KOIEKTOPOB AN o6orpesa naaBatesbHEX fac-
ceitnos, b (y=0,03+0,08 m2.°C/Br) — mas ropsuero eo-
nocratkenns u B (y>0,08 M2.°C/Bt) —- ANt OTONACHHA.

ILas ropsuero BofocHaGKenus TpeCyeTCi PasHOCTL TeM-
nepatyp AT==20-+50°C, n 9robn npH cpefHell H HeBmICO-
Kofi WHTeHCHBHOCTH COMHEUHOTO H3JyYeHHdA, cRaxew, 300—
500 B1/M2, naBaTh NONESHYIO SHOPTHIO, TPESYIOTCA Hecesek-
THEHEE KOJJIEKTOPH ¢ OABEM:-ZBYMA CHOAMH OCTeKNeHus
HW CeNEKTHBHLIA KOJAEGRTOP C on-Hpc_J}QﬁHHM. OCTEeRNCHHEM.
TIpHMeReRHe ABYX CAOEB OCTEKNEHRH THHXACT TEemNoBbIe
NoTepR, RO ORHOBPEMEHHO YBCIHMHBACT ONTHYECKHE NoTe-
pu. [las qronnenns spawnii TpefyeTcn Gobllas pashocrs

M

TeMneparyp AT, KoTOpyio MOryT ofecneuuth TOABKO BHICO-
KO3(ppeKTHBHEE KOANEKTOpH, HANPHMEP BAKyyMHPOBAH-
Hbie HJIH NJOCKHE ¢ CeNICKTHBHNM abcopBepoM. _

O6bemM NPOMBILLICHHOTO NPOHIBOACTBA COAHEUHOTO 050-
pynosainss B CCCP ABHO He 6TBEWAST COBpEMEHHBIM Tpe-
GosaunaM. B yacTHOCTH, cosHenHme KOANEKTOPH BolMyCKa-
ioTcA Ha BpatckoM 3asofie oTOMHTEABHOrO OGOPYAOBANHA.
TaMm BPOH3BOAHTCA MIOCKHM KOMEKTOP IAA HArpeBa JKHA-

KOCTH, MPeNCTapAdomui Cobofi MAOCKYO JAydenoraAomain- -

LI{yi0 CTANbHYIO NAHEAb ¢ KAHAAAME JUIA BOAHL, TOMEIEHHYIO
B KOPAYC ¢ OAHOCAOAHEIM OCTEKJEHHEM H TeNJIOBOA H30-
Anunedl THNLHOA CTOPOHH aGcopGepa {puc.” 14,a). Tafa-
PHTH ButycKaemoro mMoayas KC3 1530X630x98 um, ano-
1Agb ngglenomomalomeﬁ NOBEpXHOCTE - aGeopbepa 0,8 M2,
Macca 50,5 kr (B craabHOM Kopuyce), cTouMocTk 37 pyf.
Hpyrumy opranusaumamy — 110  «Crenrenuorenyodon-
Tax» 8 r. TOMAHCH, ONHTHLIME NPOH3BOACTBAMH HHCTHTY-
To8 Knes3HHMH3II u ®TH AH Y3CCP B r. Tamikeure —
B HeGoMbWIMX KoaHdecTBAX BHNycKkaiorea KC2 ananorny-
HOTO THIA (PHC, 14, 6 H 6) C HCTONLIOBAHHEM CTANBHEIX Ma-
HeJBHHX paguatopo Tunos PI'C -wau 3C, umeomux
naomaAb Jaydenorjowaiotiefl nopepxuoctr 0,62—0,72 um2,
Maccy ot 32 a0 36 kr {B aMIOMHHHEBOM KOpmyce) H cTO-
Mocte 46—50 py6. sa moxayse. AGcopGep HOKPHT uepHolt
kpackolt Mapox I1®, HU, KO, XB nau BT ¢ ao6asaenuem
caxu. Konnexrop nMeer ogao- MW ABYXC/AOHHOE OCTEKJE-

HHE ¥ TenA0BYW H3oaauuw, Kosbduuuear rennonoereps .

NPH OFHOCAORHOM OCTekJemHH -— okono 10 Br/(u2.°C).
O6vem npoussoncrea KC3 ua Bpatckoum 3asoge 100 teic. M2
KC2 » roa. TIlnammpyercsi poBecTd npPOHSBOACTBO A0
| MAH. M* B TOZ M yAYIUIHTL ONTHKO-TCOJNOTEXHHYECKYE Xa-
paxrepucTakE KC3, chusus xoadpduument rensonoreps 10
2,3 Br/(m2.°C). g C

3a pyGexom BO MUOMIX CTPAHAX GPrAKHIOBANO MACCOBOE MPOMKIN-
JEHHOE NPOWIBOACTBO KONNEKTOPOB -COJNREUHOR smepray. Ilepmoe Mecro
B MHDE N0 KOJAYeCTBY YycraHosmeHHnx KC3- sannmainor CI.I.FA. rae ob-
U{4A GAOMAAL KOANEKTOPOD cocTapnneT {uo Aannsiv 1988 r) 10 was. m?,
Mecto — Hnonus (B Mo w? KC3), aasee cacaywr: Hipanas —

- 1,75 wan, M2, Ascrpanus — 1,2 mau. M. Ha oaaoro Mureas mpXoMMTca

a Mspanse 0,45, » Ascrpaanu — 0,08, 3 CIIA, I'peutsu u [lsehuapan —
0,06 m* promany KC3. -

ToptimieBe TennAoBof 3PPEKTHBHOCTH COMHOTHMK KOJ-
ACKTOPOB MOMET GHTH JOCTUIHYTO [YTEM TPHMEHeHHA: KON~
IEHTPATOPOB CONHEYHOTO MANYYCHHS; CeNCKTHBHO-MOT/Oma-

» . : . 35
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Pué. 14, }Kﬁ,ﬂxocwue coageusbie KosAeKTOpu Bpartckoro 3anon;a'01'o-
netenpnoro obopyroeamrs (a), KuesSHHUMSIIL, 110 «Crenreaucténso-
" moHtax>» (6) u PTH AH ¥aCCP (s):

1 —= ocTeXAcHHe: 7 — YOAOTHEHHE TEPMEeTHROM; 3§ — AYNenorAoAaKIHad naHeAb;
) 4 — TenadhsonangEn; § — KOpRyc

101MeT0 NOKPEITHA aGcopbepa; BaKYyMHPOBRHHA NPOCTpaHCT-
BA BHYTPH KOANEKTOPa; HECKOJBKHX CJIOEB NMP0O3padHofi H30-
NALHK; COTOBOH sieHcTofl CTPYKTYPH B MPOCTPAHCTRBE MeXAY
aGcopbepoM M OCTEKJNCHHEM H AHTHOTPAXATENLHHX NMOKPL-
THiI Ha OCTeKJeHHH. . _

B pesyabTaTe NpHMeHeHHA YKa3aHHLEIX METONOS CHHKA-
EIT'IC,E'[ TENJIOBbie IIOTEPH KOJVIEKTOPa H . ROBHINACTCA €ro
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1

Cenextnenne nosepxnoctu aas KC3. Hantonee sdpdex-
THBHBHT C10co6 nosbiieHns KI1Jl naockdx  kosanexropos
CONHEYHON SHEepPrHH CBA3AH . NPHMEHEHHEM  CeNEKTHBHO-
NOrAOMAMKX HOKPUTAA. Bropo#t cnoco cocTOHT B H3me-
HEHWH ONTHYeCKHX CBOMCTB HPO3PauyHOH H30ASILHH € UEJABIO
YBCAMYEHHS ee OTPaKaTeabHOR CcHnoco6HOCTH Pr MO OTHO-
IUCHHIO K TEMJAOBOMY H3AyYeHHI0 abcoplepa H IpONyCKa-
TeJIbHOH CNOCOGHOCTH T UJS COMHEYHOTO HINYUEHHS.

CeneKkTHBHEIE MOKPHTHA LAA Jydelroromamme mo-
BEPXHOCTH CONHEMHOTO KOAJEKTOpa AO/IKHE 06/137aTh Bh-
COKHM KOPOHIHEHTOM NOIVIOWEHRA ot KOPOTKOBOJHOBOrO
CONMHEYHOro H3/ydeHHs (KOpoue 2 MxM), HH3KOK HIIyuYa-
TEJNBLHOH CHOCOGHOCTHIO &; B RHPPaKpacHOi o6nacTH (gnun-
Hee 2 MKM), cTaBHJbHOA BeJIHUHHON crenesd CeJeKTHBHOC-

. TH Gcf€r, CTIOCOGHOCTBIO BHACPKHBATL KPATKOBPEMEHHHHA

Neperpes .NOBEPXHOCTH, XOpoue! KOPPO3HOHHOH crofikoc-
TbIO, GHITh COBMECTHMEIMH ¢ MATEPHAJNOM OCHOBI H HMETh
HH3KYIO cToHMocTh, [ Epeaabhofi celleKTHBHO-NOINIOLLA-

‘paoulell MOBEPXHOCTH Qe==1 H er==0, a oA9 HAeasbHON

NPO3pagHol HIONALAHE Te==1 M pr=1.
Ypeanuenne o panser Ha spdextasRocrs KC3 B Goab-
el CTeNeHH, 9eM aHa/JOTHUHOE yMeHbilleHHe £r. ORHAKO
NONYYHTh BHCOKOE 3HAYEHHE ot Henerko. Jlus wepHo# Kpac-
KH & He npeenmiaer 0,95, Takoe e 3HaYeHHe HMeeT H er.
Ce.ﬂeKTHBH_H_B NOKPMTHA, K2K NPaBUNO, NPEACTABASIOT CO-
6ofi TonxonNeHOUHEE QHILTPH, M NPH YBEJAHUSHHH o 32
CYeT YTOJNIEHHS NJACHOK OAHOBPEMEHHO BO3pAacTaer e.. Ca-
MHH  paclpOCTPAHEHHEIA THN CENeKTHBHMX NOKPHITHE —

- 9TO TOHKHE NJAEHKH Ha METANIHUEeCKOff OCHOBR, NOIJIOMIAID-

[He BHAHMHIA CBET M mponyckawmine HHdpakpacHoe u3Ay-
yedde (MK)}. Ciona, B wacraocTd, OTHOCATCA MOKPHITHA M3
YEePHOTO HHKeJd W YeDHOre XpoMa, HAHOCHMHE 3JeKTpo-
XAMHYECKHM cnocoboM Ha MOAJOXKKY H3 HHKENA, UHHKA,
ofiopa MAH Menn. IIpuMensiorea u ApyrHe cmocoGbl HaHece-
HHS MOKPHTHHA 3TOrO TiHua. CeMeKTHBHEIE KPACKH MOMyYaioT
H3 npospavnex 8 HK-o6nactn nonymposofunkos » BuAe
MEJNKOro Mopollka ¢ GoAelliol NOPO3HOCTLIO AAA CHUMKEHHA
sddextiBHOrO KO3 QHIHEHT OTParKeHHs NOBEPXHOCTH.
[lokpuiTHe YepHEIM XPOMOM Haubonee nepcnexTHBHO AAA
NONYYEHHA TpeGyeMBIX ONTHYECKHX CBOHCTB H BLICOKOM
TepMBUECKOR CTaGRABHOCTH NpH TeMmeparypax ao 400°C
(B Bakyyme). Ho niotnocts 9s1eKTpHYecKOro ToKa npu Ha-
HeceHHn uepHOro xpoma noutd B 100 pas Bwwe, wem nan
YePHOTrQ0 HHKEJA, OTCIONA H BLICOKAS CTOHMOCTE CE/eKTHR-
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HEIX TOBEPXHOCTER ¢ WepHLIM XpoMoM. B Kavecrse moasaox-
KH A/5 YEPHOTO HYUKEAA W YEPHOTO XPOMa HCROALEYWOTCH
' noanposannuie MeTaAnn. Ha prc. 15 noxazaHo HaMeHeHue
oTpaKaTeNbHON CNOCOGHOCTH p MOKPHTHA YEPHHIM XPOMOM
B 33BHCHMOCTH OT AJAHHH BOJAHEl & H3AY4eHHSA

Hanayuline pesyabTaTel NMOAYUEHB € UEPHHIM XPOMOM

Ha aJlOMHRReBOR Qojpre (c=0,964 u ¢,=0023) u c
yepHHIM HHKeJEM Ha OJecTAIedl HHKeJAeBOR nOJIONKE
.(ac:osgﬁ H 8‘I‘=|0rl l)' h

P
!
;e Puc. 15. 3apncumocts  kosdén-
bsp IHEHT2  OTPAXKEHES OT AJdKH
B POAKH AR CEAEKTHBHOH norno-

WIAIOIEH NOBEPXHOCTH M3 YepHO-
TO XpoMa

a i l.| '] -
. ¥y
_-,-_‘.93‘15- IEIEKITI

-, B nacrosmiee BpeMs AOCTHTHYTH 3HAYeHHA CTENEHH C2-
' NEKTHRHOCTH, T.€. ttcfex==10+20, IIpn creneHs cenexTHB-
HoctH 20—40 pabHOBeCHAS TeMNEpaTypa JAyYemorJaouLa-
meli NOBepXHOCTH KOANEKTOpa (0e3 €e oXAamJeHUs Tenno-
HocHTeNeM) goctaraer 350—600°C. Ha ocrexnenne Moxer
OniTh HaHECEHO AaHTROTPAMKATENbHOE NOKPLITHE H3 ABOKCHAA
nHanA. Ha NonnpoBaHHY0 NOBEPXHOCTH MeTANIHYecKoro
JHCcTa, o0AANAKINYI) BHCOKOR OTPAXaTeAbHOR cnocofHoc-
TbIO H, CAEAOBATEALH, HH3KHM 3HAYEHHEM £y, MOXKHO HaHe-
CTH ¢JAOH CaXKH, TipH 3TOM KO3(DHUHEHT NOTJOWEHHA O
© COMIHEYHOTO H3IyueHHA Boapacter Ao 0,96, o
Crocofll NOAYYEHHA CEASKTHBHEX NOFAGIRAKARAX  ROKPbiTHH, Hau-
Goaee mpocTolt CQCOG NONYTEHHHA CENEeKTHEHOH TMOBEPXHOCTH — 310 XH-
MHRECKOS OKHCAGHEHE WMEenHd, 'ncnonbayer-loﬂ B KAYECTBE MOASOMKH Ha

DpYTHX MeTannax, npH TOM  NoAywaercs MNOMGRIAIIBA  CHOH ORHCH
wenH, PaccMoTphM cnocolH HaHecednn NOXPHITHE H3 YEPHOTO RuKeas

H YepHOrQo XpOMa Ha cTadb ¢ noaRoREol B3 GASCTALOEro HRKeAfl, KOTo-

Hi MOMKHO HaHecTH B 9JCKTPONMTHUeCKOH BAHHE, coftepmamed 180 rfy

iS04-6H,0, 40 r/n Gopxoft Kucaote u 40 rfa NiCle npu Tenmeparype
§0°C, pH=4 g cune 7Toxa 3,5—4.5 A/am2 HepnuB. Hukesn wavocqr
p BaHHe, conepxamed 65 r/n NiSO,-6H;0, 207/a .ZnSQ4—7H20_ 30 rin
(NH.),SO, B 11 t/n NH,CNS npa Temmeparype 25—30°C 1 niorwocrn
Towa 0,05—2 A/am?, [ToxpuiTme 3 YEPHOFO XAPOME MpeACTaBaseT cobof
NAEHKY, COCTOAMIYIO H3 . MeAbuyafllHX YacTHI METAMIMYeCKOro xpoma
B psoanpywmeit pemerke Crp0s. TIpA oOHNROM cnocofe HareceHna s1o-
FO MOKPHITHA Tpelyerca BHCOKAR NACTHOLTD INCKTPRAYECKOTO Toka
(75150 A/aM?) mpu temneparype 10-=15°C, T, e, ¢ oxmampenuem,

88

PazpabaruigaercA CHEOCOS HAHeCeHNS, OCYHSCTEASemsfi mpa 20—60°C
M gApTHOCTH Toka 7,5 AfamZ CocTap BaHHM JAAN  KaNeceHHN HepHOTO
xpowa Ha Markyw craap: Cry0Q; — 300 rfn, BaCO; — B xossuecras, ne-
CTATOWROM ANA YAajieRus acex woaos NOYFT caxaposa —3rofa, gnwa H-
smxar — 0.5 r/n; remnepatypa 12—156°C, nacTHoCTe Toxa 32—3 Af.g:ls
Cuoco6tl HAHECEHHA NOKPHTHI HOCTORHHO COBEPIEHCTRYNFICH,
Bnf 0A0CKHX COAHeUMMX KOAAEKTOPOR JAy4ile BCEMD HOEXOAAT Ce-
NEKTHBHNE HepHEE HOrAoLIAIWH> KpackH, -
Coaneuntit KOANEKTOPW € TENAOBMMM TPyGams. B no-
cAeARHE FONH paspafoTann KOHCTPYKUHH KC3 ¢ ucnonk-
sopauyeM TemaoBWX TPYG. Kak HaBecTHO, Temnpmasm rpyGa
npeacrapasier co6ol BakyyMHPOBAMHO® ['ePMETHYHOE YCT-
pOfcTBO B BHlle TPYOH HAH IAOCKOrO KaHa/Aa ¢ APOAOIBHEL-
M# RAHABKAMH HJIH KaNUAASPHO-BOPHCTHM TEAOM—ObHTHAEM
HA BHYTPeHHEH NOBEPXHOCTH KAHAAZ, YACTHYHO 3a004-
Hennoro pabovelt xkuaxkoctoio. [Ipy nogpone TennoTH MuA-
KOCTH 8 OAHON YacTH Tensnosoft' TPYOW — B HCMAPHTEABHOR -
3oHe -— HcnapaeTcA: u o0pasyoIlHecR napa  NepeHocarca -
B 304y OTBOAA TEMAOTH (B 30HY KOHWACHCALHUH), I4e OHH KOM-
ASHCHPYIOTCH, H N0 KaNAAJAAPHON CTPYKType MKHARKOCTH BO3--
BpalllAeTCH B 30HY HCMapeHwd. - . »
Bosmoxen mHporHAl pbiG0Op pafoaux MKHAKOCTEH, B 4a-
CTHOCTH MOTYT HCHONL3OBATHCA AHCTHINHPOBAHHAA BOAA,

Puc, 16, Koucrpysuns commewsoro %:ommpa ¢ GACCKOR TenroBoR
: TRYGou: : i

| — ocresmenwe; ? — TeMAoBaS TPYSA {MCuspWTCAMAAN 30HA); I — KoRAeHCAYAOE-
HaA 30u8; 4 — TPYSA IAN OTRGMA TEMROTH: 5 — TOMIONSOASLNR. § — KODEYC




aHeTon M XJAAATEHTH NP HH3KHX Temnmeparypax. B Tenao-
poit TpyGe Ge3 (uTHAA, HaswBaeMofi TepMocHPOHOM, BO3-
BPaT KOHAEHCATa B.30HY WCMAPeHHs MPOHCXOAKT NOA aeii-
CTBHEM CHAB TAMECTH, NOITOMY TenicBan prﬁa 3TOr0 TH-
12 MOXKeT paGoTaTh AL NPH YCAOBHH PACHO/OKEHH 30HE!
KOHJEeHCAIHH BHIe 30Hm Hcnapennd. [Jaa KC3 c Ten-
A0Boit Tpy6OH XapaKTEPHBI BHCOKas NAOTHOCTL MOTOKA ne-
penaBaeMoil TeIOTH H Go/iblIas KOMNAKTHOCTb YCTPOHCT-
Ba, nepejada TeMJOTH B OAHOM HAaNPaBJACHHH —- H3 SOHH
ACIIApeHAsl B 30HY KOHAEHCAlHH, OTCYTCTBHE pacxoia sHep-
IHH Ha TepeHoc cpeisl, Mepefava TERJAOTH HPH MaloH pas-
HOCTH TeMOepaTyp, caMoperynupyemocthb. [10CKOJIbKY B HA3-
KOTeMHepaTypEbIX TelHOTePMHYECKHX YCTAHOBKAX HCROJb-
ayloted B oCHOBHOM ItockHe KC3, B HMX 1éec006pasHo
HCHOAb30BATh MJOCKHe TEMAOBHE TPYOH — TepMOCH(OHDL.
- Bubpap RO/UKHHM O06pa3oM 3anoJHHTeNb, MOXKKO NOAHOC-
THI0 HCKIIOYHTH NPOOGJAEMH, CBA3AHHHE C KOPPO3Hed ¥ 3a-
mep3annem cucreMul. Ha puc. 16 nokasad npuMep KOHCTPYK-
ruproro suinoinenus KCI ¢ tennopoir Tpyboii. Macca KC3
25 kr Ha 1 M? OIOWAAK NOBEPXHOCTH. o
" BakyyMHDOBaHHbe CTEKIAHHME TPyGS4aThie KOMNEKTOPH.
UspecTHO, uTo NoAAepKaune pagyyMa ruxe 1,33 [la s npo-
_ CTpaHCTBe MEKAY AyUeNOrOIAI0NMeH NOBEPXHOCTIO abeop-
6epa B npospauHON 060/104KON WapALy C OTHOBPEMEHHEIM
NpHMEHEHRHEM CEeJIEKTHBHBIX NOKPLITHE Ha MOBEPXHOCTH afl-
copbepa cyllecTBentio NoBHINAeT sdpdexrusHocTs KCI Gaa-
rofiaps MOUTH NOJHOMY HCK/HOUEHHIO TeIVIOBHLIX NOTEPh my-
TeM TENAONPOBOAHOCTH H KOHBEKIMH, C OAHOM CTOPOHEL,
a TakK}Ke NOBHUIEHHIO NOLIONIaTeNbHOMN CHOCOOHOCTH H CHH-
JKEHHI0 NOTephb TenAOTH NyTeM H3JAYUeHHA, ¢ APYroi.
Bo3MOXHH  pAa3AHYHHE BapHAaHTH KOHCTPYKTHBHOTO
BLITIOJHEHUS BAKYYMHPOBAHHHX CTeKJIAHHHX TpyfuaTHX
koanekropos (BCTK). HexoTopHe @3 HHX NOK43aHH Ha
prc. 17 (8 paspese) u 18. BHYTPR CTeRNAHEON oGoaouku 1
H3 BLICOKOKAYECTBEHHOTO GOPOCHAHKATHOTO CTeKAa AHa-
seTpoM 100—150 MM noMemaiores TPyGKa ANS TENJOHOCH-
Tess, AyuernorJoalomas MOBePXHOCT, OTPAKATEND, Tpybxa
Moxer ameTs U-06pasuyio ¢opMy (@ H &) HIH ApeACTae-
nser cobofi Temnosyio Tpy6y (6 u 2). Bayrpenuée mpocTpan-
cteO OGOJOYKH BaKyyMupoBaHo, OTpaXaTeAb MOXer OHTb
BHIIOZHEH B BhAe (Gornuua (8), MOXKET COCTABAAThL YacTh
oBonouxy (2) WIM HAXOAHTECA B BHAE TIONOC Ha OOKOBHIX
CTeAKAX BAKYYMHUPOBAHHBIX TPY0, HCMOJNB3YeMBX B KauecT-
Be npospaunofl usoasuud (0). B KOHCTPYKIHH, ROKAZAHHOH
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Ha pue. 17, 4, nyuenorsiomarontas HOBEPXHOCTL PACIIONOKe-
Ha TIOR BAKYYMHUPOBAHHLIMH Tpy0aMH H HAZEXKHO COCKHHE-
Ha ¢ TPYOKAMH LIt HArPeBaeMolf JKHAKOCTH, [TOMEHICHHRMH
B TeIIoH30NAUHI0. OCHYHO MOAY/AL KOANEKTOPa BKAIOYAeT
pan (no 10) CTEKNAHHBIX BAKYYMHPOBaHHHX TPYS, NPHCOe-
IHHEeHHBIX K ofmeh Tpy6e, M0 KOTOpO# ABHMKETCA Harpepae-
Mas XKuAKOCTh. KaK NnpaBuio, MoayJb momemiaeTcs B Tenl-
JOH30JHPOBAHHBIH KOpityc. B KOHCTpYKTHBMOM OTHOWIEHMA
Ca0HM MeCTOM SIBJNETCA Y3ed COeZHHEHH: CTeRJISHHMK
H METANIMYECKHX AeTaliedl, HMEIIHX PasJHIaLe KoSh H-
UHEATH JHHEHHOTO DPAaCIIHPEHUs NPH HArPeBAHHH.

Urak, ana nopeitienus 3¢$eKTHBHOCTH BaKyYyMHpPOBaH-
HEIX KOMIEKTODOB HCIIO/B3YIOTCS CeAeKTHRHBE MOKPHTHA
OTpaxkarTeaH H 7. A. Ha BHYTpPeHHIOIO noBepXHOCTS nepxueﬁ
YACTH CTeKJAHHON OBOMIOYKH HAHOCAT MOKPHTHE, HanpHMep
H3 JHOKCHAA HHAMA, 00Aafaiouee X0poUeH OTpakaTeNsHOM
CHOCOOHOCTBIO NS TEMJIOBOLD (nEdpakpacHoro) usiyyenusn
H He BAHAIOWeE HA KOS(MPHUHEHT IPOYCKAHHA KOPOTHOBOMA-
HOBOTO coaHeuHoro uaJyyenus. Ha syuenorsomarnumyio no-
BEPXHOCTh  a6cop6epa HaAHOCAT - COMCKTHBHO® HOKPMTHE

o

Puc. 17. Tlomepeutoe CedeHie BAKYYMHPOBAMHHX CTEKISHHHX TpyGaa:
TEIX KOJ‘]‘J’IQKTOPOB:

! — crexngnuan ofofiogks; 2 — TpyGHa AAR HarpepdaeMoR KHAXK :
) : A . OCTH; J = i
FROIMAIOILER FOBEPXHOCTS; 4 — OTPAMATENR} § ~ TEOAOH3ONANKS yueno:
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¢ GOJBIIONH BETHIUHON OTHOMIHHR O /¢y, HANPHMED N3 4ep-
woro xpoma, Grarofapsa wemy CHHXAIOTCH ONTHYECKHe IoO-
repr KCD 1 norepn TEIOTH NyTeM H3/YYEeHHT M DOBLIMIA-
erca KITJl. Huxusasa NoBepXHOCTH cTekAAHHOR 06oa0uKH
MoReT GLITh BHIONHEHA 3epranbrof. OTpaKaiouian nosepx-
HOCTL MOMeT GMTb pasMelleda NOA CTexJIAHHON 06GonouKoh
Ha ueGoAbIIOM PACCTOANHHN OT Hee. 370 crnocobeTByeT NOBH-
menuo KI1JI commeunoro Konsextopa 06/1arofapa HCAGAL-
30BAHHIO PACCEARHOTO H3AYUEHHA,

Puc. 18 O6muft BHA nakyymapoaanaoro CTeKAAnHoOro Tpyfuaroro Kod-
AeKTopa: ' .

1 — BARYYMHPOBOSHAR CTeRARAEAR opGoAoTma; 2 —~TpyGa AAA parpemaeMoll HHA-
: KOCTH; 3 — coeaNmeHHe MeTaRAa co CTeRAGM

B KauecTBe TCMJOHOCHTENA HCMNOALIYIOTCR PasAHYHBIS
cpeAH, B WaCTHOCTH BOJA, PACTBOPH OPraHWYECKHX Be-
MecTB, CHAHKOHOBOE MACA0. TeMnepaTypa Harpesa Temao-
HocHTeAs mocturaer 90—300°C. _

Koanextopn ¢ npoapautoli coTorofi snueHcToff CTPYKTY-
poit. B o6unumbix naockax KCD NpakTHYECKH HEBO3MOMHO
‘MONYYHTH TeMNepaTypy, NpPeBHINACULYI0 TEMNepaTypy Ha-
pyXHOro Bosayxa Gonee uem Ha 100°C, u3-3a BHCOKHX TO-
Teps TENAOTH NpH NOBHIUEHHWX Temmeparypax. Oxuum u3
seKTHBHHX METONOB CHIXeHMA noTepb Temnote B KC3
ABJASAETCH NPUMEHCHHE MPO3PAYHQH COTOBOH  CTPYKTYPH,
pacnosiaraeMofi  MeXAy OCTeKJIGHHEM H JIYIeBOCHDHHHMA-
foinefi NOBepXHOCTHI0 abcopGepa H ofecrequsaiolied nojas-
JileHMe KOHBEKTHBHOIO H RACTHUHO JAYWHCTOrO TenacobGmena.
ITo €Boefi KOHCTPYKIHH CTPYXTYpa HaNOMHHAeT NUeNHHbBIE
COTH H COCTOHT H3 NPOACArOBATHX HYEEK KPpyraord, np-
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MOYTOALHOrO AW IECTHYIONBHOTO CE€YeHHA, H3ATOTOBJEHHBX
H3 CTEKRA HIH NIACTMAacCH. :

B KCD ¢ npospaunoft suencroir cTpyKrypoit, npeanasua-
YCHHOA JAA NOAABJAEHHA XOHBEKIHH BO3AYXa, MOXKHO Ha-
Ipers TemaoHocuredr A0 250°C. Mateppan AJA Aveex
AOJIKEH HMETh HeGOAbLWYIO TOMIHUAY (0,5 MM ), HUSKHIT KO3(-
QHUHEHT TENIONPORONHOCTH H HHU3KYIO YIeJABHYIO TelIoeM-
KocThb. flamerp sueex He HAO/IKEH NDEBHIIATE 5 MM, 2 OT-
HOWIEHHE MX BHICOTH K AHAMETPY ROMIKHO GHTh B Npepenax
5—15. Kpome Toro, MaTepnan fueexk AOJKENH BEIepAKHBATH
ROCTATOUHO BLICOKHE pabouHe TeMNepaTypPH..

&, AKKYMYNATOPH! TEMAOTH

Heo6x0auMOCTE aKKYMYJIHPOBAHHS TEMAOTH B Te€AHOCH-
CTeMaX OGYCAOBNeHA HECOOTBETCTBHEM BU BPEeMEHH H NO KO-
JIHTECTBeHHbM MOKA3aTeNAM AOCTYILIEHHA CoAHeuRON pagu-
aunn u regnonorpedaenna. Iotox coHeyHoON aHepruy name-
HAETCS B TEUEHHe CYTOK OT HYJAS B HOYHOE BpeM# 10
MaKCHMAALHOrO 3HAYEHHS B CONAHEqHEI fongews {puc. 19, a)-

£ | 3
& a2 3
8
; E, /
£, /
/J fr' EJ /
I EONYOHWEYDE 8 2 # 2 0 4
: : MECRUD a . Bpemadua )

Pac. 19. Togosod () u cYTOUHRE (6) X0 NOCTYNNCHHA CONHEYHON
sueprun (E} n tennopoll Harpyska (Q), OTOMNEHHA W FOPAYEro BOAO-
: ) cralbiKenus -

ITocKOABKY TennoBasi HATPY3Ka OTOMNIEHHS MAKCHMANbHa
B Iekalpe — AHBApe, a MOCTYNAEHHE COAHEYHON 3SHepTHH
B 9TOT NepHOA’ MEHHMaabHO (puc. 19, @), Ana obecnevenns
TenjaonotTpedieHns (Q) HeoODXOAMMO YJaBAHBATL COJHEY-
roj sHeprun (£) Goablie, yem TpeGyercs B JaHHLIR MOMERT
(Ei}, a ee n36mToK (E3}) HaKanauBaTh B AKKYMYJAATODe
TERNOTH. 32M4C SHEPTHH B aKKYMyJATOpe MOXeT OLITh pac-
CYHTAH HA HECKOJIbKO Uac0oB HIH CYTOK NPH KPaTKOCPOYHOM
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AKKYMYJHPOBAHHHE H HAa HECKOJbLKO MECALEB — NPH CE30BHOM
AKKYMYIHPOBaHuH, CJ’IeJl}’BT OTMEYHTb, YTO NpRMEHEHHE Ce-

30HHEIX AKKYMYJATOPOB MOKA KOHOMHYECKH Hellenecool-

pasno. B 1esioM e NpHMeHeHHe AKKYMyJATOpa TEIIOTH
HOBHHIaET P (PEKTHBHOCTh IeNHOCHCTEMB H HAAeHKHOCTD
TenAocHabKeHHA.

HuskoremneparypHHe cHCTeMH aKKYMYJHPOBaHHA Tell-
JOTHl OXBATHBAIOT AManason Temnepatyp of 30 go 100°C
# HCOOMAB3YIOTCS B cHCTemax Bosxyiuxoro (30°C) m sona-
Horo (30—90°C) oTonseHus W ropsivero BoJocHabuesHus
(45—60°C), CHcreMa aKKYMyAMPOBaHHA TeIJIOTH, KaK
NPaBHJO, COAEPIKHT pesepByap, TelAOaKKYMYJHPYOUHH
MaTepual, ¢ MOMOHILI0 KOTOPOFO OCYICCTBAAETCA HAKOILIE-
HHe H XpaHeHHe TelJOBON 3HEPrHH, TenaoobMenHbHe yCTpoli-
CTBA AAf NMOABOA2 H OTBOJAa TENJOTH HPH 3apsjke H pas-
pAAKe AKKYMYJAATOPa H TENJOBYIO H3CIALHIO, -

AKKYMyRATOpPH MOKHO KAACCHPHUHPOBATHL 10 XapaKre-
Py QH3HKO-XHMHUECKHX IIPOLECCOs, NMPOTEKAIOIHX B TENJ0-
AKKYMYJHpYomux Mmarepnaaax (TAM):

AKKYMYJATOPH €MKOCTHOTO THINA, B KOTOPHX HCIOJAb3Y-
eTC# TeN0eMKOCTh HarpeBaeMoro (OXJaxpaemoro) akKy-
MYJHPYIOLIEre MaTepHasa Ges H3IMEHEHHA €ro arperatHoro
cOCTORHHUS (NpHPOAHHI KaMeRb, raJibka, BOL2, BOAHHE pa-

CTBOpH. coJiefi # Ap.); -

aKKyMyJsTopsl $a3oBoro nepexona BellecTBa, B KOTO-

pHX HCHOJIB3YeTCH TEOJIOTA NAaBJAeHHs (3aTBephesaund)
BElLIeCTBA; :

KKYMYJATOPH  SHEPTHH, OCHOBAHHHIE HA BHACHACHKH
H MONIQUIEHHY TelmJoTh NpH 06paTHMHX XUMHUECKHX H do-
TOXHMHYECKHX peakIlHax, T

B akxyMyasTopax nepsoli rpynnnl NPOHCXOAAT NOCAEHO-

BaTeRAbHO HNIH OAHOBPEMEHHO Mpollecthl HATPeBaHHH W OX-

A@HACHHA TeNJOAKKYMYAAPYIOUEro MaTepHaaa aubo neno-
CPeACTBEHHO 3a CueT COJHEeYHOH 2HepPTHH, AHOO depes Tein-
noofiMeHyyK. IToT cmocol  aKKyMYJAHDPOBaHHMA  TemJoBo#
SHepruM Haunbosee IWHPOKO pacnpocTpaneH. OCHOBHEIM He-
AOCTATHOM AKKYMYJATOPOB STOr0 THNA ABAKTCH HX OGOJb-

HIAsl Macca M Kax CJIeACTBHE TOro — NoTPeGHOCTh B Goap-
HIMX NAOMAAAX N CTPOHTEAbHBIX o0BEMAX B pacueTe Ha’

1T akkyMyaupyeMofl T€NAOTHL. _
CpasHeHHe Pas3NHIHHX TENIOAKKYMYAHPYIOLIHX MaTepH-
aJloB npHeeeHo b Taba. 4. R '
TpeGoBarua X TeMJNOAKKYMYAHPYIOIIAM MaTepHajaM:

.BHICOKAs TEMIOEMKOCTL H 3HTAABNHA (asoBOre MNepexoia
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TaGanua 4. Cpasnenre 'ilexoropux TENAOAKKYMYIHPYIOIIHX

MaTepHaRon
TaayCe; b
XapaxTepctiga TAM ‘;‘;f.‘,‘;‘,';‘; Boga "?Eeimipar ® Mapagma
. CYHLEATA HATPHA)
TaorHocte, ¥r/m® 1600 | 1000 | 14607 | 1330% 7867
TenacemrocTs, 0,84 | 4,2 1,920 | 3,26% | 2,891

kIxf(kr-K)
Kosdpdunnenr Ttemnonpo-| 0,45 | 0,6 1,857 | 1.714% | 00,4987

sonuocTH, Br/{M-K) :
Macca TAM zna axkymy-| 59500 | 11 900 3300 3750

adpopanns 1 Tx rten- :

Acovel opH AT=20 K, kr -
Orrocurensuan Macea 5 1 - 0,28 0,32
TAM 1no othomenme k| '

Macce BOAM, KE/KT : '
O6vem TAM gmax axky-| 49.6% | 11,9 |- 2,26 4,77

Mymnpopanus 1 FJIx : '

T%]]J!_O‘Pb} nph AT=20 K,

- .
OrHocrTENP RN obbeni 4,2 1 0,19 0,4

TAM 1o oraowenn®© ¥

-06BeMy BOAHW, M3/u?

Mpumesanua 1. Obosnayeund CTemend CAeIVIOMAE: T - TBEDAOE .COCn
TOAHAE; ¥ — MHIEOS COCTOAHAL; * — & YYeTOM ofbeMa OycToT — 25 %,

2, TeMmepaTyps H TEAROT4 NAapNenHs: mapadun — 47 °C v 209 wilx/ur; raas
yGepoma eoab = 32°C B 251 KAW/Kr. _

NpH ROCTATOYRO BLICOKOH TeNNONPOBOAHOCTH; BHICOKAS HAOT.
HOCTE MATepHala H ero XHMHYeckasa cTabHaLHoCTh, Geso-
NacHOCTb U HETOKCHIHOCTD; HA3KAA CTOHMOCTD,

CucTeMa akKyMyJHDOBAEHA TENJAOBOH SHEPTHH XApaKTe-
pr3yeTcs CAeAYIOUWIHMH NapamerpaMu: TeNJOaKKYMYAHPYIO-
el  CnocOoOHOCTBID  HAH  YHAENBHON SHEeproeMKOoCThIO,
TAx/M3; nuanasonom paGounx Temmepatyp, °C; cKOpPOCTHIO
NOABOAA H OTBOLZ TEIIOTH NPH 3apalKe H PaspsaiKe aKKy- -
Myaartopa, kllx/c.

AKKYMYASRTOPH TEMJNOTH EMKOCTHOIO THma (puc. 20) —
Haubojee WHPOKO PacNpPOCTPAHEHHHE YCTPOHCTBa AJA akK-

“KYMYAHPOBaHKSA TeNNoBOH sHepruy. TennoakkyMyanpyonyio

CNOCOBHOCT, MaK KonuwecTBO Temnotw (kIx), Koropoe
MOXeT GbiTh HaKONAEHO B AKKYMYJATOPE TENJAOTH e€MKOCT-
HOro THHA, ONpeieasIoT no hopMyae

o _ Q=mCp(Ty—7T),
rAe m-—Macca- TEMNOAKKYMYJIHPYIOUIEr0 BeHlecTBa, Kr
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C,-— yAelnpHAR H300apHAafA TEMNOEMROCTL BeulecTBa, KIK/
J{kr-K); T\ & Ty —cpenune apauenua Ha4yaAbHON H KOHEY-
KO TeMIepaTyp TenJoaKKyMyJampyoulero sellecTsa, °C.

Haun6oqee sddexTHBHEE TENNOAKKYMYIHPYIOIINS MaTe-
pHaJ B MHAKOCTHHIX COJIHEUHHX cHCTeMax TemaocHabxKe-
Hus — 570 Boja. [Id Ce30HHOrO0 AKKYMYJMHPOBAHHA TEMAC-
TH HepPCHEeKTHBHO HCHOAb30OBAHHE TMNOA3EMHABIX BOAOEMOAR,
IPYHTA, CKAJBHON NOPOSH H APYIYMX HPHPOAHBIX O6pa3osa-

HuS,
t 5

‘ - 3 _ Q
» B NN
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>\
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Prc. 20. AKKyMysATOPH TeHAOTH €MKOCTHOIO THAA — BOARHON (4)
. H raneunu# (6): _
f — TenmoOSHEHKNK; £ — xoxozaan pofa; 3~ TOPATAR DOKA; £ — TeNAOHIOANPG-
papHLift Gax (OYHEep); § — CROA TRAGKN; § —peweTEa; 7, & — pogson {orson)
} BUIAYXA .

B kpynHOMaciUTaGHHX CHCTEMAaX aKKYMY/IHPOBAHHA TEN-

JIOTHl AGCTATOYUHO YCINEWIHO HCHORb3YIOT Kene3obeToHHbEe:

H CTaJbHHE pEe3epByapH BMeCTHMOCTbIO Ao 100 Thic. M?,

B KOTOPHIX ropsyas poza, 06/1afaioiias SHAMHTEJBHOR Tell-

noeMkocTsio [4,19 k[x/f(kr-°C)], MoXer COXpaHATs mpu
teMnepatype 80—95°C go 8 taie, TMx Tenaorw. Onn Roc-
TATOYHO MPOCTH B SKCOAyaramuy, HO TpebyioT (OAbIEX Ka-
nuranropnoxennti. LienecoofpasHo HX UCMO/Mb30OBAHHE COB-
MECTHO ¢ TENMNOBLIMH HaCcOCAMH, B 3TOM CAyZae HX Tenno-
AKKYMYJHDYIOUlas CNOCOGHOCT: MOMKET YABOHTHCA 3a cueT
Gonee raybokoro (Ao 5°C) oxaaxAeHHR BOAL 8 pe3epByape.

[Tom0KHTENLHBIH ONMKWT B CE30HHOM AKKYMY/JIHPOBAHHH
TeRJOTH Hakonded B lilpemun, rae ycneiiHO IKCMAYaTHpPY-
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I0TCH KPYNHEE IeJHOTENA0RACOCHDIE CHCTEMBl TemocHabxe-
HHf  MeAnx noceikoB. OmRako AnA  HHAWBHAYAJIBLHOTO
noTpedrenus BanGONbIINA HHTEPEC IPeACTABARIOT AKKYMYAS-
TOPH TenAOTH 4As HeGOABUIHX COJHeUHBIX YCTAHOBOK [O-
psterc BogocKalKenus H OTONJEHHS, '

 Ha puc. 21 nokazatsl NPAMEpH KOHCTPYKTHBHOIO HCTION-
HeHHS1 0aKOB AKKYMYJATOPOB. BMeCTHMOCThI0 200—500 a,
IpRMeHseMEe B BOROHATPEBATENBHHX YCTAaHOBKAX C eCTe-
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Pue. 21, Baxa — aKEyMyAaTOps! ropsuel BOAK:

8 — 08K ¢ DoAhoROM Yoaoauod POAN CHHEIY H BHYTDCHREME REPEropoakaMp; 6 —
GAK ¢ TONAABKOBWMM KNaRaHOM AJA NOABOAA XONOIZHOH BOAR; & — GAK ¢ NOZBOADOM
rTemtortl H3 KCD qepes TennooGMeNHHK; 2-— CEKUHOHHDPORBANHEA GaK ¢ SheXTpo-
HarpeBATeNeM; [ — TendoksoxnpeazAnmit Kopnyc: 2 — neperopofka; J-—nonsos
XONOHON BOAW: 4 — OTBOL TOPAUEN ROEM; 5 — NOMNABKOBLf KNaHMAH; § — ONYCK-
¥ag TpyGa; 7 — TemAcoOMERAAR; § — 3REeNTPOHArpemaTEds; 9 — TenncobnedARE

CTBEHHOH W NpHHYARHMTeNbHON LHpKyasiiuedt. Kak mpasuno,
HCNOAR3YETCA BEPTHKAJBHBI cTaJbHON 63K BHICOTOH B 3—
5 pas Gosplue ero AHaMeTpa AAs oGecneueHHs TeMIepaTyp-
HOIO paccaoeHus pojxbl. Tensospie noTepH 6aka CHIKAIOTCA
nyTeM MHPHMEHEBHA TEIIOH30JSUHH THNA CTEKAOBATH TOJ-
uyinofi He menee 50 mMM. Buyrpennss nosepxmocts Gaxa,
KOHTaKTHPYIOILas ¢ BOAONPOBOAHON BONOH, NONXKHA OHITH
samlpuiena OT kopposuu. s sroro Sak nomxew GuTo H3-
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TOTOBJIEH W3 HepXaseiollell CTaAH, HMETb SMAJIEBOE MOKPH-
THE HJIH aHO/ K3 MarHus HJAH aKOZHYIO 3alllHTY ¢ BHEUIHUM
HCTOYHHKOM 3JieKTpHuecTea. B 6ake MOTyT GHITh NpeaycMoT-
peHul ropusoHTalblie neperopoak# - (puc, 21,a n &), no-
NJaBKOBHI KJamal AJA NOABOAA XOJOZHOH BOAH (pHC.
‘21, 6) ¥ Tpy6Ga ANA ee NOCTYIJIeHHA B HEXHIOW vacTe 0aka,
TEIVIOOOMERHHUK B HABYXKOHTYPHOH CHCTEMe N/ MNOABOAA
rensoTt oT KC3 (pnc. 21,6 u 2), snaekTpomarpesarefb
H TeM00OMEHHHK AJS OTBOJA TENJOTH B CHCTEMY OTOMfJe-
Hus (pue, 21, e2). TeperopoAkH pasgensior 6ax Ha cekuuu
C PagNHYHLIMH YDOBHAMH TeMNepaTypw BOAW IO BHICOTE,
TaK YTO B BepxXHeH yacTH 6aka Boga HMeeT Gojiee BEHICOKYIO
TEMNeparypy, 4WeMm B HHXKHeA. 210 moBblmaeT s¢peKTHB-
HOCTh aKKYMYJARPOBAHHA TeMIoTH. B cxemax a w 6 Temno-
Hocuresiem 8 KC3 cayiuT BoAa, a B CXeMax 8 M 2 —aHTH-
OPH3, NOITOMY HCNONb3yeTC TENNCOGMEHHHK HAA Nepesa-
YH TeIWIOTH OT aHTH(}PH3A K BOAe. :

laneunsiii akkymyastop tenaoret (puc. 22). B conneu-
HBIX BO3[AYIIHKLIX CHCTeMax TensiocHalXKenHs OOHYHO IPH-
MEHAIOTCA TajieyHrie aKKYMYAATOPbl TEIVIOTH, NPeACcTaBAALG-
mwye coboli eMKOCTH KPYIVIOrO MM NPHAMOYTOJALHOTO ceue-
HUA, CONepallye TaAbKy paiMepoM 20—50 MM B BHAE
HaCakH H3 IJIOTHOrO CJ10f Y&CTHN, AKKYMYJIATOPH 3TOr'O TH-
na oGnagaioT pAlOM HOCTOHHCTB, HO MO CPABHEHHIO ¢ BO-
AAHHM BKKYMYJAATODOM B 3TOM CAydae Tpebyerca Goabirni
obbem. Ianeyntilt aKKYMyJAATOP MOXKeT PacHOAaraThCs Bep-
THKAJABHO HAH TOPH3OHTAJBHO. .

Fopsunfi BO3ZYX, MOCTYNaOWMA OHEM H3 COJMHEYHOTO
KOJIIEKTOPA B aKKyMYJSTOD, OTA8eT rajbke CBOK TEMJIOTY,
H TakuM 06pasoM NPOUCXOAHT 3apsfKa akKymyaaropa. [lpa
paspsAKe aKKyMyJATOPa HOUBIO HAH B HEHACTHYI0 [MOrOAY
BO3ZYX JABHIKETCA B 0OpaTHOM HANPABIEHHH M OTBOIHT Tell-
JIOTY K notpeburenio, _ i

TIpu omunakopoil 3HeproeMKOCTH 00BeM ra/JeyHoro ak-
KyMyJAaTopa TenoTH B 3 pasd Gosbplue o0beMa BOASHOrO
Gaka-akkymynasaropa, Tak, npm macce rajexku 10 T, nopos-
HOCTH ¢a0% e=0,4 u nnoTHocTH 9acTHU 1850 kr/mM® Tpely-
eTca 06beM ranedsoro akKyMyJasTopa, pasubiil V=mfp (1—
e) =9 M [Ilpunss, uro npH paspsajiKke aKKyMyJaaTopa Ha-
uaJMbHAd TeMrepaTypa WACTHIL raibkdH paera 65°C, a ux
KOHeyHas TeMnepatypa 21 °C, 9To BNOJHE peasbHO OpH BO3-
OYWHOM OTOMJMEHHH ¢ MOMOLIbI) BEHTHAANMOHHON CHCTEMH,

TMONYIREM KOJNHYECTBO TEIAOTHl, KOTOPOE MOMKHO HCNOJIb30-

BaTb AJH OTONJEHHA H3 AKKYMYJATORA {yﬂ.&ﬂbﬂaﬂ TeRJoeM-
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KocTh ranbka ¢=0,88 KIk/(kr-K) wan 1630 xIx/(m3-K)]:
Q=mec{Tnaa— Txon) = 104.0,88(65—21) = 387,2 M]Ix.
[pu gacopolt Tennoboit narpyske 20 MILx/u sToro sanaca
SHepreH xpatut na 19,36 u.

AKKymyasTopsl Tennots gasosoro nepexoga. OcHoBHOE
MPeHMYNIECTBO TEIJIOTH ¢ (a30BLIM IIepPeX0fOM — BHCOKAA

Prc. 22. O6mAl BUA TaJeTHOro AKKYMYJATOpaA:

1« gpuinika; §— Oynxep; § — GeToREMA OGAOE; 4 — TROAOM3OAANMA: § — CETRa;
) § — raneka .

| yEeAbHAA NAOTHOCTh HEPLHH, 61arofapsA YeMy CyLlecTBeH-

HO YMeHbUIATCA Macca H 00beM aKKYMYJASTOpa N[O Cpae-
HeHHI0 C eMKOCTHHMH aKKyMYJIATOPaMH, '

[ns nuzkoTeMOepaTypHEIX COMHEYHHX CHCTEM  Tenfo-
cHa0xenHA B aKKyMyaaTopax (asoporo nepexola HanGo-
Jee NPHIOXHBEI OpraHHvyeckue BemecTBa (Mapaduu W HeKo-
TOpHE XHPHbE KHCJIOTH) H KDPHCTANAOIMAPATH HeopPraHH-
uedKHx coJefl, HanpHMep reKcarugpaT XJAOPUCTOrO KaJbIHS
CaCl,:6H:0 nan raay6epoea colp Na,SO,-10H;0, naapg.
mHecs npa 29 u 32°C coorsercrsenHo. TIpH Hcrnioansosa-
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HHE BPHETAVIOTHAPATOB BO3MOXKHO pasielieHHe CMeCH H ee
nepeoxaaxienne, BH3HBawUlne HecTaOu/bHOCTD 3THX He-
JBOPOrHX BelUeCTB H CHMXAMWHe unca0 paloduHx LHKNOB,
A ycTpaHeHHs 3THX HEAOCPATKOB K TEMIOAKKYMYJIHPYIO-
LeMy MaTepHaAy AOGEBMSIOT crienHabHEIE BENIECTBA, KOTO-
pHe ofecneuHBaioT PaBHOMEPHYO KPHCTANIH3AIHIO pacAIa-
Ba # CMOCOGCTBYIOT NJIHTENbHOMY HCIOMb30BAHHI) MaTepHa-
Ja ‘B MHOTOKPATHRIX WHKJAaxX RAABJISHHS — 3aTBEPICBAHMS.
Iaa opranusauun s@dexrupHoro Temioo6MeRa HCNOAL3Y-
I0TCSl OpeGpeHHbie MOBEPXHOCTH, KANCYJH, 3aMnoJdHeHHEe
TeRICAKKYMYJIHDYIOHIHM MaTepHaioM, a TaKM¥e TeNaomnpo-

BOJAHbIE MaTPHUH (AYeHCTHIe CTPYKTYPHI). 310 HEOGXOLAMO

B MEPBYK OYEPEib IPH HCIOAL3OBAHHH OPTAHHYECKHX Be-
ecTs, HMERIIHX OueHb RW3KHE Ko3(pGHLHEHT Tenaonpo-

 BogmectH [0,15 Bt/ {M-°C)).

7. CONCIEYHLIA MPYS

B conHeyHOM MPYAY NPOHCXOZKT OAHOBPEMEHHO YAaBJH-
BaHne M HaKaNAHBAHHE cOJHeuHoH SHEPruHH B GOABLIOM
ofbeMe KHUAKOCTH. OGHApPYHEHO, UTO B HEKOTQPHIX ecTecT-
BEHHHX COJCHHIX 03€pAX TeMmepatypa BOAb Y, AHA MOXKeT
aocrurath 70°C. 310 06ycioBNEHO BHCOKON KOHUEHTpamH-
eit conn. B oburuHom BomoeMe norJotlaeMas COJNHEYHAS
SHEPIHsl HArPeBaeT B OCHOBHOM NOBEPXHOCTHLHI Cnoft U 3Ta
TEMIOTa HAOBOJEHC GHICTPO Tepsercs, OCOGEHHO B HOYHHIE
yacH H JIPH XOJMOARON HeHaCTHOM MOroAe H3-3a HCnapeuns
BOAHl H TeNA00OMEna ¢ OKPY KaloUluM Bo3AyxoM, CoHeuHas
SHEPTHA, NPOHHKAA uepe3 BCK Maccy XKHAKGCTH B COJNHEY-
HOM NpYAY, NOIVIOINAETCH OKpANIEHHHIM B TeMHEBIA LRET AHOM
H HarpeBaeT MAPHJEraloliiHe CJAOH JKHAKOCTH, B Pe3y/bTaTe
Yero Temmepartypa ee MoKer aocrurats 90—100°C, B 1O
BpEMS KaK TeMHaepaTypa MOBEPXHOCTHOTO CJIOA OCTAETCA Ha
ypoene 20°C. Brarosapsa BHCOKOH TENNOEMKOCTH BOMBI
B COJIHEUHOM NpPYAY 33 JeTHHH ce30H HaKamauBaercs Godp-
HI0¢ KOJHYeCTBO TENJQTH, H BCJASACTBHE HH3KHX TemAOBBIX
nOoTEph MafeHHe TEMREPaTypPsl B HAXKHEM CJIOE B XOMOLHBI

_ DepHOR rofAa NPOHCXCOHT MelJICHHO, TaK {YT0 COJHeuHbIH

NpYyA CRYXKNT CC3OHHHIM AKKYMYJAATOPOM SHepruu. Tensora
K noTpefHTeNi0 OTBOMNTCA H3 HHKHEH 30HH npyaa.

- CxeMa cosiHeuHoTo nNpyAa M rpadHK HIMEHeHHS TeMie-
paTypu no ero raySune naMm wa pHc. 23. O6wuno ray6uka
npyaa cocrapaser. 1—3 M, Ha 1 M? naomaju npyga Tpe-
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Gyerca 500—1000 xr noBapeHHOH CONH, ee MOXHO 3aMEHHTh

XAOPHAOM MATHUA.

HanGonee xpymusif ¥3 CYMECTRYIOMEHX COAHRUHHX MPYAOR HAXo-
Iwrew B NecTeuke Dedlr-Xa-Apapa » amne, Ero naoutagb cocTapaaet
250 000 M2 OH RCOCABIYETCA AAN MIPONIBOACTBA IMEKTPOIHEPIHH, JALK-

TPHYSCKAA MOILHOCT: SHEPreTHYeCKoH YCTapoBHN, paboTaiolled Mo UHK- .

ny Penxuna, pagna 5 MBr, Cebecronmocts | KBT-u  3/eKTpOIHEPTHR
JHAYRTEALHG HUNE, deM Ha CBC. Apyrux Temop. ¥aembnaa CTOHMOCTH
caMoro npyla cocTasaser 24 py6/k?, a npu naomags B 1 MAH, M*—
Boers 6 pyG/mt. :

ﬂh

'L

a

Pre. 23. CxeMa cOAHeuHoTe NPYAS (&) K MIMedeHRe Temuepatypsl (6)
KHEAKOCTH EO BRCOTE NPyAa:

1 = Opectan WO 2 — M30RNPYOIME cROA ¢ YBeARTEBANALedCK mlﬁ}' KOuSAuT~
palneR; 3 — caok ropmuero pacrpopa; £ — TEMACOOMEHHEE

Onucauapf- adpdert jocTHraercs 64arofaps TOMY, 210
no rAySune COMAHEYHOro NpPyAAa HOAACPKHBACTCH FpajHent
KOHUEHTPAUMH CONH, HANPAB/NEHAMA CBEPXY BHH3, T. €. BECh
o0beM KHAKOCTH Kak Ounl pasfese# HA TPH 30HH, KOHUEHT-
palHa COMH B KOTOPHX Bo3pacTaeT OT MOBEPXOCTH K AHY.
Bepxaufi toukuit cnoit (10—20 mM) mpaxTuuecKR mpecHoi
BOJAW PPAHHYHT C HEKOHBEKTHBHHIM CJIOEM MHAKOCTH GOJb-
H0# TOJIHEN, B KOTOPOM KOHUEHTPaus COMH IO rayGHie
NOCTENEHHO YBeNHYHBAETCA H AOCTHIaeT MAaKCHMAJAbHOrO
SRAYEHHA HA HHIKHEM ypoBHe, TONIIHHA 5TOr0 CJOA COCTaB-

_Ager ¥ obmedl raybuHMn BofoeMa, B HHXKHeM KOHBRKTHR-

HOM CJI0e KCHLEATPAUKMA COMH MAKCHMAJbHA H DAaBHOMEpPHO
pacnpeaedcHa B o6beMe XHAKOCTH. HTakK, nioTHOCTL MHA-
KOCTH MaKCHMAARHA ¥ AHA NPpYyA4d H MHHENMANEHA ¥ ero noe-
BeprOCTH B COOTBETCTBHH C pacnpe,neneﬂnem- KOHHBHTpa-
uny ¢ofin. CoOAHeuHHH MPYA CAYKHT ORHOBPEMEHHO KOMALK-

TOPOM K AKKYMYJIATOPOM TeILIOTH H OTAHYALTCA HH3KOA .

CTOHMGCTRO TTO CPABHEHHIO C OORYNLEIMH KOJAJICKTOPAMH COR-
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HeuHoit snepran. OTBOL TeNAOTH H3 CO/HEYHOTO MpPYAa MO-
KeT OCYHIeCTBAATLCA AR6o nocpencmom 3MeeBHKa, pa3zMe-
WEeHHOIC B HHIMKHEM CJRo¢ MUIKOCTH, anGo nyreM OTBONA
JKHAKOCTH M3 3TOTO CN0SA B TENADOGMEHHHK, B KOTOPOM UHp-
KyJnHpyeT TennoHocHTeNb. Ilpi nepeoM cnocoGe MeHblle Ha-
pyliaeTcs TeMnepaTypHOe paccioeHHe MUAKOCTH B Hpyay,
HO BTOpolt cnocob TenAoTexHHueckH Gosee >ddeKkruBer H
SKOHOMHYEH.

CoanxeyHble NPyIbW MOTYT GHTH HCHOJAB3OBAHH B IeJIHO-
CHCTEMAX OTONVIEHHS H TOPAYEr0 BOAOCHAGKEHHA KHAHX
H OfIecTBeHHBX 3AaHHA, NS NOJYYEHHH: TEXHONOrHYeCKoR
TeNJOTH, B CHCTEMaX KOHAXLUHOHHPOBAHHA Bo3dyxa abcopl-
IWHOHHOTO THNA, AJA NPOH3IBOACTBA 3J¢KTPOIHEPIHH.

-

MMaera TpeTouA

CONHEYHBIE YCTAHOBKM KOMMYHANBHO-BBITOBOTO
HA3HAYEHUS '

8. CONHEYHLIE BOAOHAMPEBATENLHBIE YCTAHOBKM

Ha oronaenme, ropsigee sofocHaliKeHHe # KOHAHUHOHH-
poBaEHe BO3AYXa B KHJAHX, OOWIECTBEHHLIX H MPOMLILIJIEH-
HHX 3AaHHAX pacxopyerca 30—35 % o6ntero ronoBoro sxep-
ronorpe6Gnenns, .

Haun6oaee kpynuas conneyRad cHcTeMa TelaocHa6XKeHHA
B CCCP nocrpoena B nancnonarte B r. Kactponoae (Kpum),
TaM cyMmapHas naomagb 1850 colHeyHHX KOJNJIEKTOPOB
pasHa 1600 M2. B HeaoM no cTpaHe BBEAEHO B BeficTBHE
Gontee 50 HeMOHCTPALHOHHBIX Y ONBITHHX COJNHEUHBIX YCTa-
HOBOK  TENJOXOJNOAOCHAGKEHHA ¢ CYMMapHOH IIOmMAAbI0
MOBEPXHOCTH KOJIeKTOpoB Oosee 10000 M2, CrouMocTb
IAOCKHX CONHEeyHuX Koanektopos 50--75 py6. B pacuere Ha
1 M? RAoHWIaH AYYEBOCTPHHHMAIOILEH MOBEPXHOCTH, 4 CTOM-
MOCTh BCefl CHCTeMBl TEMOCHAGXKeHHA B 3—5 pas Bulle.

MaxkcuManbHas CyTOYHAsl NPOH3BOANTENBHOCTD IJIOCKO-
ro CONHeuHoro Konsektopa Bparckoro sasolla papHa 70—
100 a ropavefi Boast va 1 M* nnomann XCD B sernail con-
HEYHHI AeRb, a TOJOBAsA SKOHOMHS TONJNHBA OT IPHMEHeHHH
COJIHEUHHX CHCTeM TennocHalmeHusi coctasiger 100 —
170 xr ycaoeHoro tonausa ma 1 M® naomaau KC3D B 3ann-
CHMOCTH OT pafHOHa CTPaHH, B KOTODOM YCTAHOBJIEHH KOJ-
JIEKTOPHL. _ '

MacwTabn HCAONB30BANNS COMHEYHON SHEPIHH 3aBHCST

+
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npemne BCEro OT MeTeOpPOJOTHYeCKHX ycnonnﬁ—xonuqecr-
Ea COJIHEYHRIX nueﬁ B TOAY, rOA0OBOTO KOJHUECTBA HOCTYH&-
OIOeH COAHeYHOH pafiHalliM H ero pachpenefeHHs No ceso-
HAM, TeMImepaTypH HapyXHOTO BO3hyxa W T. . B paforax,
EMerompx Oosiee 1800 ¥ CO/MHEUHOrO CHAHHS B TOd, Uedeco-
o6pasHO HCNOMbL3OBATH COMHEUHYIO SHEPTHIC ANA TeACXo-

_ JogocHaGkeHHA 3manufl, ConHeuHHe BOAQHATPEBATENbLRDIE
_YCT4HOBKH HOAYYHAR AOBOJIBHO UIHPOKOE PAacnpocTpaHeHHe

f6naroaaps ApPOCTOTE WX KOHCTPYKUWH, HALEXHKHOCTH, SHCT-
poit OKyIIaeMOCTH. :

Ceituac Bo BceM MHpe B IKCNAYaTallHH HAXOAHTCA 6o-
Aee 5 MAH., COAHEUHHX BOAOHATPEBATENbHHIX YCTAHOBOK,
HCOOJb3YeMbX B HHAHBHAYAJNbEHX KHABX AOMAX, LeHTPaAH-
30BaHHLIX cHCTeMax ropAvero BOAOCHAOGKEHHUA SKHABX H 06-
MEeCTBeHHBX 3AaHHl, BKAIOYAs TOCTHHHIN, G0AbHHUH, COP-
THBHO-O3[I0POBHTE/IbHEE yupeXkzAenusa W T. ., Hanameuo
NPOMEII/IEHHOe MPOH3BOACTBG COJNHEYHHX BOAOHATpEBATe-
nefl B rakux ctpanax, Kak flnowus, Hapauas, Kunp, CIHA,
Apcrpanns, Unaus, ®pauuus, OAP u ap.

Ilo ApuBHDY paloTH COMHEYHLlE BOXOHArPEBATENbHRHE
YCTAHOBKH MOJXKHO pa3feauTh HA JBA THN2: YCTAHOBKH C ec-
TEeCTBEHHOH # NPHHYAHTEJbHOH UHPKYAALHed TemIoHOCHTe-
Js. B nociteasne roam sce Gosbllle MPOH3BOXKTCH MACCHB-
HHX BOAQOHarpeBarenefl, koTopwe paGoralor Ge3 Hacocd,
a CrefoBaTenbHO, He NOTPeGAAT  JeKTposHepruio. ORH
npollie B KOHCTPYKTHUBHOM OTHOLIEHHH, HaXeXKHee B 3KCIAY-
aTalHH, TOYTH He TpebylorT yxoHa, a no ¢soell spdeRTHBHO-
CTH NPaKkTHYeCKH He YCTYNMAaloT CONHEYHBIM BOIOHATPEBA-
TeNbHLIM YCTAHOBKAM C MPHHYAHTEANBLHOH uupkyasunell. Bo-
Jiee MOJIOBHHLI NACCHBHBIX BOAOHATPeBaTesell COCTaBAAIOT
YCT2HOBKH TepMOCH(OHHOTO THDIA ¢ €CTeCTBEHHON LHPKYyJ/IA-
UKeH, a OCTAaJAbHEIE — 370 KOMNAKTHEIE BOROHATPEBaTe/IH,
B KOTOpBIX O4K:-aKKyMynATOD ropauell BOAB H KOJMJNEKTOp
CONHEUHON 3HEPTUH OODeAMHEHM (HHTETPHPOBAHM) B eAH-
HOe KOMIIaKTHO® YCTPOHCTRO, :

BogouarpeBaTeNd ¢ ecTeCTBeHHONM LAPKyagnMeidi BOI.
INprauun paGorw conHewHoN BOAOHATDEBATENbHOH YCTAHOB-
KH TepMocH(OHHOro THIIA € eCTeCTBeHHOH HPKyAauuel Ten-
JAOHOCHTENH HMAMIOCTPHPYETCA cXeMoil, nokasauuoii ua
puc. 24,a0. YcTaHOBKA COMEPKHT KOANCKTOP COJHEHHOIl
SHEPruH, HaK-aKKyMyaaTop ropsyeit BoAM, NOIBEMHYIO TPY-
6y W onyckuyio Tpy6y. B HHXKHIOI yacTh 6aKa-aKKyMyaaTo-
pa nmoaBoaMTes Xosa0AHaA Boxa (XB),-u M3 ero BepxHeil va-
CTH OTBORHTCH K motpe6HTeAsM ropsdas soga (I'B). Ilepe-
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Puc. 24. Cxema (2) R KOHCTPYKHASR
{6) connegnore BOROHArpeBaTens
¢ ecTeCTBeHHON UnpKyasnueh:

@& | — coAHeMEHH KOMNERTOp; 2 — (ax-
CEKYMYNATOD ropaied BOAH; &:
I —TepMocTaT; 2--ropaMas BoAd; J—
Gak ropaueR poam; 4 — paciliipuTelb.
Bl Gak; 5 ~—ropsuuft TeRACRQEHTENED
. & — venacoGMeHHhK; 7 — noasol XOAOA-
nofi popw; & — obpatwan  TpyGa; ¥ —
EoAAcKTOD; 0 -= sfegTpouarperaTenb

yHCHeHHbBle 3A¢MEHTHE O6pasyioT KOHTYD eCTeCTBeHHOH Lup-
Kyasuuy soabl. ITo nogbeMHoll TpyGe Topadan BOAA U3 KOJI-
JIeKTOpa CONHeyHoM SHepFHK HOCTYNaeT B GaKk-aKKyMyAsTop,
a no onyckHoil TpyGe n3 6aka B KOJJIEKTOp NOCTynaer Go-
Jiee XOJ0[HAA BOLa AJS HATPEBA 32 CYeT MONVICLIeHHOH COJ-
peyHoit 3Heprud. Ilockosnbky CcpeAssas TeMNepaTrypa BOAM
B NMOABEMHOUE TpyOe Bhillle, UeM B ONYCKHOMH, BJAOTHOCTb BO-
KB, HaNpPOTHB, HHXe Bo BTOpo# Tpybe. M Beienactene sToro
BO3HHKaeT pasHocTh Aasaenuit (I1a), sHsmBaloman Asuxe-
EHe BOJAN B KOHTYpe LHPKYARIHU:

Ap = gH (py— pa),
M.

M@ g -— yCKOpeHHe CBOCOAHOrO M2aJeHHR, PaBHOR AMS PaB-
HHuHuX paitonos 9,81 sm/c?, H — pasHocTs oTMerToK HH3a
COAHEYHOTo KOJMeKTopa {HyAeBoli ypoBeHb) H Mecra nog-
BOAA ropsyeil BOAH B 0aK-aKKYMYJARTOD, M; Py — MJIOTHOCTh
BOAHN B onyckHoli TpyGe npn temneparype T), xr/m?; p, — .
nnfmnocm BOAW B moxbemHodt Tpybe npu Temneparype T,
Krim?, T

OueBnaHO, uTO ueM GOJblie PA3HOCTL TEMIIEPATYP BOAH,
TeM GoJbllle PAIHOCTS -AABJEHHH H HHTEHCHBHEE ABHMEHHE
BOAB, AHaNOTHYHOE BAWUMHHE OKa3biBAeT YBeJHYEHHE® pa3-
HOCTH OTMeTOK H., S

Henpemennoim yeaosuem sddexkrunioli paboTH conreu-
itof BOJOHATPEBATEALHOA YCTAHOBKH TEPMOCHPOHHOTO THRA
ABAAETCA TENJAOBAA HIOMALMA BCeX HATPeTHX IOBEpPXHO-
cTeil — npemzue Bcero 6Gaka-aKKyMyJNATOPa, HOABEMHOR
H onyckHoft Tpy6, narpy6ka RAf OTBOJAA ropsuell BOAK K 8O-
mopasGoOpHHEM KpaHaM HAH LYWy H BoamyluHuka. Toamuxa
TelIoBOH H3o/MAHNKA $aka AoNkKHA OuTbh H50—T7H MM 1pH HC-
NOAL30BAHHH MHHepaNbHOW BATH HJIH APYrors Matepuana
¢ ko3 duunentom Tenaonposoarocrd 0,04—0,045Br/{m-K),
a aas TpyGonposoaos — ot 25 MM AnA _onyckHoR TPYSH A0
50 MM NN MOABEMHOrO H CORRHHMTENBHMX TPYyGONpOHOAGD.
Touka npucoeanHeHHs NOALEMHOA TPYOW K Daky-akxyMmy-
JATOPY EOMKHE HAXOMHTHCHA B Bepxilelt wactu 0aKa Ha pac-
cronluy He MeHee 3f; BeCOTH 6axa OT ero RHANLE, A MATPY-
Gok Ang DOAMUTEH XONOKROR BOAH CHeAYeT NPHCOBAMHATH
K umkued gacty Gaka. [lpw ReoGxogAMOCTH HCnOAbIOBA-
HHSL BACKTPOHATPEBATeNs AJA NOTpeBa BOAH BHYTPH Gdka-
AKKYMYJATOP2 ero HeoOGXOoLHMO PacROJIarath TOpH3GHTANbL-
HO H pazmemaTth B Bepxdeil wactu Gaka. [lpm cobsonenun
yKASaHHLIX ycjaopnil ofecrnewnBaeTcs TeMmmepaTypHoe pac-
cAoerEe (cTpaTAQHKALUHNA) MAAKOCTH N0 Bhcote 6aka, npH
STOM TeMIePaTypa BOAL B HHKHEH uacTH Gaka HHXKe, UeM
B Bepxuell. Bnarogaps 3TOMy B KOJAAEKTOP NOCTYyNaeT BOAA-
¢ HeBHicokof reMnepatypoft, KITJl xosaexropa sospacraer
M CONHeuRas 2HEPrus Henoab3yercd Gosee 3ddherTHBHO.

Bonee shicoxoe nojoxenne GaKa-akKyMyaaTopa OTHOCH-
TeABHO KO/VIEKTOPA CONMHeyHOl SHEeprun B ROAOHATPEBATEMAb-
HLIX YCTAHOBKaX TepMocHGOHHOPO THIIA HMEeT BaXKHoe 3HA-
yeHHe He TONBKO I/ OfeCnedeHHn MHPKYAAUNH TeNAOHOCH-
Tes B ZHEBHOE BpeMa (Ha cxeMme HanpaplIeHHe ABHKCHUA—
no 7acoBoii CTPeNIKe), HO TaKKe M A MAPeAOTBPAHIeHHNR
UHPKYJALAH BOAB B OOPATHOM HampasJieHAM — MPOTHB 4a-
cOBOfi CTPE/IKH — B HOYHOE BpeMs. 270 BOIMOKHO NpH HU3-
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KOM NOJNOXKEHHH OaKa, KOria ropayas BOAA H3 BepxHeil
YyacTu 63]{8 HOUBID NOCTYNaer s KOJLNEKTOop, TaM OHA QX ax-
JaeTcs sa cueT H3NAYUEHHA SHEPrHH B OKPyKalOLIee Mpoct-
PAHCTBO M KOHBEKIHHM H BO3BpallaeTcsd B HHIKHIOIO YaCTh
Gaxa. EcrecTrenno, 3T0 HeXeJaTeNbHBA npomece, TaK Kak

OH -BBI3bIBAET NMOTCPH SHEPTHH, H AAA ero npepotTapallleHHA -

fax-akKyMyaATOP HOA#EH OHThb YCTaHOBJeH Tak, 4TOGH
ero JHHIIE ObLIO BHIUE BepXHel OTMETKH HAKJOHHOIO KO-
JNEKTOpa cONReyHol sHeprun Ha 300-—600 mm.

CosHeunne BoJOHATpEBATE/bHEE YCTAHOBKH € eCTeCT-
BEHHON UUPKYJNAUHEH TelJOHOCHTeNsl SBJARKTCA CaMOpery-
JHDYIOUIHMHCH CHCTEMAMH, H PACXOR MHAKOCTH B HHX MOJX-
HOCTBIO ONpPEAENAeTC] HHTEHCHBHOCTDIO HOCTYIIAOMIEro COJ-
HEeYHOr0 H3JYYEeHHH, a TAKKe TENJOTeXHHYECKAMH H THA-
PaBAHYECKUMH XapPaKTEPHCTHKAMH COJHEUHOTO KONIEKTOPa,
6aKa-aKKyMyJfaTopa H COeIHHUTENLHHX TPYGOHpOBOIOB,

B ycaoBHAX XONOLHOIO KJHMATa B COMNHEYHOM KOJJEK-
TOpe C/elIyeT HCNOJb30BaTh HE3aMep3aioWHl  TenAOHOCH-
TAb ~— CMECh. BOAB C 9TH/eH- HAH MPONHICHIAHKOJNEM, TJIH-
3aHTHH (CMeCh BOAM ¢ raHlepHHoM) H Ap. B stoM cayuae
€xeMa CTAaHOBHTCA APYXKORTypHOR. IIpmmep KOMCTPYKTHB-
HOTO BLINONHCHHS BOAOHArpeBaTeNs ¢ aHTHOPHIOM B KOH-
Type KOMJIeKTOpa NOKa3aH Ha pHC. 24, 6. Tenmnora, noayuen-
Hast HE3aMEP3AlOIMHM TeIJIDHOCHTEIEM B KOJJIEKTOpE, Mepe-
naeTcd BOAE NOCPEACTBOM TeMN0OOMEHHHKA, PA3MCHICHHOTO
B HuxHeh uacTH Gaka-akkyMyasropa. Io caurtapuo-rura-
€HHYECKHM HOPMAaM BOAA AO/KHA GHITE HAaJEXKHO 3allHINe-
Ha QT TIOMAJAHHA TEN/IOHOCHTEeAs, COAEPIKAULETO TOKCHUec-
KHe BelllectBa. - _ -
 BoaBpainaack K PacCMOTPeHHI0 KOMNAKTHLIX HHTErpH-
POBaHHMX BOJOHATpeBaTeRefl, 06pATHM BHHMAHHE Ha HCXOL-
HYI0 KOHCTPYKI(HIO, CXEMaTHUYECKH MOKA3aHHYIO Ha«pHC, 25, 4.
B TensousonHpoBaHHOM KOPIyCe ¢ OCTeKJeHHO! BepxHeh
KpEIMIKOH 2 pasMenieHa, eMKOCTh & ¢ 4epHOH HAH CeJeKTHB-
Ho#l HapyxKHo NnoBepxHOCTbIO. [1JS NoABOAa XONOAHOA W OT-
BOAA ropsdelt BOAW NpeAycMOTpeBH narpyOku. Bddextus-
HOCTL BOJOHArpeBaTeNIsi MOXHO NOBEICHTE ¢ MOMOILLIY OT-
paxarens;, HMEIOMEro CNeHHANbHYI0 GOPMY H NOMELLeHHOro
BHYTpH Kopmyca {puc. 25, 6), KI1[| koMmaxTunxX BOHOHS-
rpepareneit nocturaer 60 %. Ha puc. 26 n 27 noxasana
KOHCTPYKUHSA KOMIAKTHOrO BOJOHArpeBaTesia C. CONHEUHLIM
HOJMACKTOPOM, BHIIOJIHEBHHIM H3 TeNJOBHX TPyS ¢ HaAeThl-
MH HA HHX ¢ NIOMOIULIO NPYIKHHSAMAX HPHAKHMOB IVIOCKHMH
pebpaMu, HMEIOILMMU Ce/leKTHBHOe NoKpHiTHe B BHAE POAL-

b6

TH, NPUKIeeBAEMON K pe6pam. Temnora or abcoplepa KoA-
JIEKTOpa  mepenaercad GaKky-aKKyMYJATOPY KOHTAKTHBIM
CMocoGOM ¢ MOMOHILIO JIHCTA, NPHBAPEHHOTO K pebpam H co-
NpHKACcaUIErocsa ¢o BCell NMOBePXHOCTHIG AHUILA Gaka. Ilno-
any CONHEYHOrO KONACKTOpa cocTasnsneT Beero 1,4—1.,6 m2,.
o0beM arkymyssiTopa paseH 60—100 4, KI1J sononarpe-
Batens paseH 60 %. Bnaropapa npumeserno TennoBHx TpY6
9 PekTHBHOCTL Tenioo6MeHa AOCTATOUNA BHCOKA, H BOAA,

'_b')'

Puc. 25, KoMnmakTHEIR conHeuhH# POACHATDEBATSND EMHOCTHOTO THHA!
4 —¢ OEHON AR HEeCKONBKHMH EMKOCTAMM ¢ BOAOA; 6 — ¢ OTPAXKATEAEM COAHEY

ROl SuepriH; [ — Kopnyc; 2 — OcTekaenHe; J§ — eMKOCTb; 4 — HOABOA XOA0AWOH
. BOAM; 5 — OTECH ropaged BOAN; § — OTpARATENRL

nocrynaiomas B GaK, HarpeBaercs sa CYeT TEMJOTH, NOA-
BORHMOH OT KOJJEeKTGpPa ¢ NOMOIIBID KOHTAKTHOrO JncTa,
B sTOM chnywae AOAHOCTBIO MCKJIOUAETCH BO3MOMKHOCTH 3a-
rpsasHedns Bolb paboueil JKHAKOCTDIO, HAXOAAHIeNCA B Tel-
JOBHX TPyDax. -
-~ BonoHarpesaTeatHsie YCTAHOBKH ¢ NPUHYAHTEAbHOH
OHPKYJASUHeA, YCcTaHOBKH ¢ MPHHYANTENBHON LHPKyJNsuHed
TeHJICHOCHTeNA LenecooSpasHo HCMOABL30BATL AN TOPAYEr0
pONOCHAOKeHNR KPYNHBX 00berToB. B HHX coMHeuHHT K0a-
JNeKTOp npeacTaBaser cofofi  GoAnlHofl MaccHB MOAyAeH
KC2. JTH YCTAHOBKH HMCIWOT GOJBLWIYI0 TENACNPOHIBOAH-
TeJBHOCTh, HO, KaK NPAaBHJIO, OHN AOBOJBHO cAOKHE, Hpnu-




Puc. 26, KoMaanTnufl conneqHuill Bofonarpesaress:

1 — Kopnuyc; 2 ~- OcTekNenne: J — renmoHaOAAUMA; 4 — Tenwnosar TpyGa; § — ped-
. po; § — Oax; 7 — woATAKTHWR AECT _
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Puc. 27, Thneupas Kokparypanus OGixa-axKyMyAATOPa KOMMAKTHOTO
' BOMOHACPEBATENR:

§ — apTomaTRNeckRl BoaayuamA KAanaW; 2 — 00ABCH BOAH Jepes MONAARKORHIA
Kinanad; 3 - BOAA B KOXNEXTop; 4 — HATPETAA BORA M3 KOMLAEKTOpa; §— ropavas
. BOAA E ROTPDHTRAAM

HHNAANLHAA CXE€Ma YCTaHOBKH ¢ [IUPKYJAUHeR BOAHM B KOH-
type KCD ¢ noMomiplo Hacoca mojauel  XOa0fHON BoAH
B 6aK-aKKYMYJSTOP H Pery/iHpOBaHHeM TeMiepaTypu rops-
yeil BOAM, MOCTYRaIOUER K MOTPESHTENO, NyTeM NOAMetIH-
BanHA XOJOAHOR BOAH B CMECHTEALHOM KJianaHe MOKasaHa
Ha puc. 28. - : '

B xonoAROM KAWMATe, KaK APAaBHAO, NPUMEHSIOTCA ABYX~
KOHTYDHHI@ CXEMH BOAOHATPEBATENLHHX YCTAHOBOK {pHC.

- 29). B nepeoM KoHTYpe, COCTORLIEM HZ COAHETHON? KOAJEK-

TOPa H TEeNACOGMERHAKA ¢ UHPKYAAIUHOHHLM HACOCOM H pac-
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HWAPHTENLHEM GaKoM, MCTOJb3YETCH Be3aMep3alolHil Tel-
AOHOCHTe k. Bropoft KoHTYp 00pasyT Gak-akkymyasrtop,
TENOOMENHNK H 3JeKTPHYCCKHN MY raloBblli xoten. Xo-
J0AHAs BOAA NOABOAHTCA B HHXHION YacTh 6aKa-aKKyMyJis-
Topa, a BORa, Harperad B TennoGMeHHHMKe, NOCTYHaer
B BEpXHI0I0 yacTh 6aka, a OTTyAa uepe3s aBTOMAaTHUECKHH
CMECHTEMLHLIHR KAanal H KOTe MOAAETCH K NOTpefHTeNsM.
Bce obopyzoBanne, KpoMe COJIHEYHOro KOJJEKTOPa, YCTa-
H&B/JHBAEMOrO CHADYKH, Pa3MellaeTcs B 3LaHHH, MO3TOMY
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Puc. 28. Connennan PONOHArPEBATENLAAN YCTAHOBKS € OPHBYAETEALHOMN
- C “ERPKYJIftiHeR: FREHERE

§ — ¢cONMeUHEIA KOAAERTOP: 2 — GAK-aKHYMYJATOR: § — Hacoc; 4—ma|ian£ XB a
. B — X0n0AKafA H ropa4yas Boda

Lt

A0ZOGHEIe CHCTEMB MOTYT 3KCIJYATHPOBATHCH H B XONOA-
Helt nepuop roza. a3oBRil koTe/I npexnasHavyed /g NoBe-
JtleHHs TeMIepaTyprl ropsavell BOALL, MpeABapHTENbHO Harpe-
TOH 32 cHeT CONHEUHOH 3HepruH, A0 TpebyeMoro 3HaHeHHs.
Ipa orcyTCTBEH COJHEUHOR PajHMalllH MU HeLOCTATOYHOM
€e NOCTYN/ACHHA BCH TeNJOBAR HArpysKa ropsAuyero BOHO-
CHaleHns of0eCReyHBASTCA I'a30BHM KOTJIOM. _
Conneynsle BOAOHArpeBaTelH MOryT HCHOJAB30BAThCA
B KauecTee [1epBOH CTYNEHH AJA HPeABapUTENBHOTO TOAO-
I'peBa BOAH B OOBIYHHX TONJMBHEIX CHCTEMAX FOpAvero BO-
NOCHAGKEHHS WIJIOrC 3LaHHA, )
Bas noctmsenus pHCOKOH >bdeKTHBROCTH BCed resuo-
TONAHBHON CHCTeMB TOPAYEr0 BOAOCHAOXKERHA CHeAyer Ha-
Gerathb CMeLICHHA TOpA4edl H XOJMOAHOH XHIKOCTH B Gaxe-
aKKYMYJIATOPE, AJIS Yer0 8 HeM HeoOGXOARMO NONAEPKHBATD
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TeMNepaTypHOe PpaccaoeHne (CrpaTUGURALNI) KBAKOCTH.
FopAyas XHIKOCTh HMEeT MeHbIIYIO MIOTHOCTb, YeM XOA0k-
Had, H NOITOMY OHA HAXOUUTCA B BepxHeid 7acTH 6aka, a TeM-
nepaTypa B HeM yMeHbIlaeTcs cBepxy BHH3. JKHAKOCTH Ho-
A4eTca B CONHEUHBIH KONJMEKTOp U3 HiHXHel vacTu Gaxa, rae
oHa HmeerT -HaHOOJee HHM3KyIO TemnepaTypy, n Oaaropaps
aTOMy obecneunBaerca Gosee snicoxuit KILJ xoanextopa.

Harperas uMAKOCTh H3 KOANEKTOpa NOZAETCA B BEPXHIOW.
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Pue. 29. NpyXKOHTYPHAS CXeMa COJHEWHON BONONATPeBATeRbHOE yCTa-
HOBKH: ] :
1 — coaHeqHMA KOANOKTOD: 2 — TennoobSMeHHHE: 3 — AKRYMYAATOP ropaved podu

4 — pyOnep (rasoptifi koten), 5 — Hacoc; 6 — pacliRPHTEALHBIA Gax; 7 — 4BTOMA-
THeCkHN ¢MecHTeALHH#A Enaman; XB B I'B — X0N0AHAA R ropatas BOAS

sony 6aka. Jlas ofecneuenns reMmepaTypHOH cTpaTHpHKa-
HHH JKHAKOCTH B Gake MOXKHO, B YaCTHOCTH, HCHOJIB30OBATH
nepdophpoBaHHbe FOPH3OHTAJIbHBE HePEeroPOAKH, pasfens-.

oye 6ak Ha liBe HAH HeCKOABKO 30H # NPeROTBpallaiomue
nepeMellHBaHHE CJAOEB KHAKOCTH C PA3HBHIMH TeMheparty-
paMH, OTBOAHTEL ropsauyio BOAY K NoTpebHTeno HeolXoAH-
MO K3 BepXHEH 4acTH 0aka, MAe Tak:Ke MOXHO YCTAHOBHTH
SJEKTpOHArpeBaTens, KoTopuii Oyaer oGecneunsath Tpeby-

eMyio TeMmiepaTypy ropsiueil BOAW Npu JIOOGWIX MOrOZHBIX .

yCAOBHAX. QAHAKO HAWIYHIIHM pellieHHeM ABASETCA HCII0b-

30BaHHe ABYX OaKOB-aKKyMYJIATOPOB — OAHONO C BLICOKON

TEMMEPATYPOH KHAKOCTH, 2 BTOPOro —C HH3KOM,

" [To 9KOHOMHYECKAM COOOpParKeHHsAM 33 CYET COJINeYHOR
IHepruy nesecooGpasHo nokpeiBaTh AQ 80 % Harpysku ro-
pAYero BOI[OCHB&)KEHHH, NO3TOMY HGOGXOJIHMO HCHOAB3IOBATH .

Hapagy ¢ KoAaekropoM conHeyrofi suepruu (KC32) taxxe
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AOMONHHTENbHEA HeTOURUK sHepruk  (HHD). Ha pue. 30
NOK23aHbl Pa3JMUYALIE CXeMB MOABOAA 3Heprun ot JIUS;
1) nenocpenctsenno B Gak-akkyMyastop (AT); 2) k rops-
ueil oge (I'B) Ha BhixoAe n3 Gaka-akkyMmynaTopa win 3) x
xonoaunoii Bofe (XB) ma GafimacHo#t JAupum. B kauvecTe
M2 MoxeTr HCNONBL3OBATHCA 3JEKTPOHATPeBATEb WAH TON-
AHBHLIA KoTea. Llupkyaauns renacnochrens s koutype KC3I
‘ocymecTpifeTcs HacocoM H. HsMenenue sddextnsaocTd
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Al <1 H?  TH OT ZOROAHETRALHOTO HCTOU-
- . .BEa Sheptun
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CHETEMH B 3aBHCHMOCTH OT NPHMeHRsieMoro cnocoba noaso-
Ha AOMOJHHTeNbHOH SHePrHH CBA3AHO CO CPeRHHM YpPOBHeM
TeMnepaTypw BOLM B xoadextope. Ilpu nompome aomonum-
TeJbROH JHEPrHH HENOCPEACTBEHHO B 0aK-aKKyMYJAATOp
{puc. 30, a) nopuIaeTcA CpeflHAn TEMNEPATYpa TEAJOHOCH-
TeaA B KONJIEKTOpE, 4 CleNoBATeNbHO, CHEXaercs ero KILI
H TeIJIONPOH3BORHTEABHOCTL H B Pe3yJibTaTe yBeJAHUHBAET-
cq moTpel/enue AONOAHHTENBHON 3HEPTHA. 3ITO O3HAnaerT,
YTO COMHEYHAS] SHEPrHA HCNOJb3YeTCd Hef0CTATOuHO 3~
dexrueno. Hauaysmum opasbm conreuas SHEPTHA ACIONb=
3yerca IPH MOCAefOoBaTeNbHOH cXeMe NOZKIIoyeHHs KyBan-
pylOllero HCTOYHHKa sHeprud (pue, 30, 6). B stoMm cayaae
BOAA MPERBAPHTEALHO MOJOrPEBACTCHA 32 CHET CONHEUHON
IHEPrEH A0 CPABHHTENLHO HEBEICOKOH TeMIepaTypH, [09TO-
MY CpeAHH# YpOBeHb TeMIepParTypH TeHnJOHOCHTEJaH B KoJ-
Jexrope wusksi, a KILIL # TenonpoH3BOAHTENBHROCT KO-
JeKTopa MakcimanbHb. CXemMa NOABOAA AONOJNHHTENbHOMN
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' swepra# B XoJ0zHOH poje B Gaitpacuofi Anunm (puc. 30, 8)
HAHMEeHee YAATHA, TaK Kax npH 3TOM HeJoCTATOYHO [OAHO
HCNOAL3YeTCH COMHEYHAA FHEPrUn H3-32 TOrO, UT0 YACTH BO-
AH BooOlile He HArpesaerca eio, a NOCTYNaeT cpasy B Toi-
Aapuniii gy6aep. Uto xe wacaerca KI1M u renaonpoH3Boan-
TEABHOCTH C2MOTO XOAACKTOPA, TO B ITOM OTHOWEHUHM AAH:
WA cXeMa aHAJOTHYNA BTOPOH cxeme.

MopxHO AaTh cAeAywIOHEe PeKOMEeHSAUNH OTHOCHTEALHO.

CXeMHOTO pellleHHs KOMGHHHPOBAHHLIX COJHEUHO-TONAMB-
HHX YCTAaHOBOK ropadero poaocnalxenus. Bo-nepBuix, He-
oGX0AMMO OGECTIEUNBATS YJAABJIHBAHHE MAKCHMAJBHO BO3-

MOXHOTD KOJEYerTSa COJIHQ‘IHOFI 3HEPTHH, 9TO IlOCTHI‘EieTCH‘

CHUIKEHMEM CPEAHEre YPOBHA TEMNEPATYPH TEHAOHOCHTEAA
P KOJJIEKTODE H YchoxbaosanueM 9hPexTHBHOrO KOJNNBKTO-
pa. Bo-BTOpHIX, clefyeT RCXOAHTE, H3 TOTD, YUTO COJAHEeuHasd
SHeprufg ROJEKHA' HCNOAB3OBATECA IAR NOPeIBapPHTCALHOTO
noAOTpeBa TeMNOHOCHUTENd, B TO BpeMa KaK AONOIHATENb-
HBL HCTOYHHK SHEPTHH (TOMIHBO HJIH 3MEKTPOSHEPrHA) —
AAS NOBENEHHS TeNNOHOCHTENA A0 TpefyeMod TeMIepaTypsL.
Tpu Takom NoAXofde ObecneYHBACTCH MAKCHAMANLHAS IKO-
HOMHs ToNAHBa Oxarozaps HanGosee 3PeKTHBHOMY HC-
MONS30BAHHIO CcOMHeunofi sneprud. B-TpethHX, HeoGxoauMO
usberaTh CMeIIeHUA Cpel € PAINHYHEIMH YPOBHAMM TeMne-
pPaTYpH B AKKyMyJSTOpe . TelJIOTH, B UACTHOCTE, ¢ 97Ol
TOYKH 3peHHS He PEKOMEHAYeTcs pa3MewllaTh 3JeKTpoHa-
rpeBaTte/b B HHXKHeH 4YacTH GaKa-aKKyMYJsTOpa HAM OCy-
HIECTBIATL _HO}IBOJ].\ TSINOTH OT .a.yﬁ.nepa HenocpencTBeHHo
B 6aK-aKKYMYARTOP reAHOycTAHOBKH, Kak MHHHMYM, BepX-
WAA wacTh Oaxa, TAe pasmentaercA AyGJaep, AoAXKHA OsiTh
orAenera  nep(OPHPOBAHNOA nNePeTOPOiKOH OT HHMKHEd,
B KOTOPYID NOABOAHTCA Tem/IOTA OT CONHEYHOTO KOAAEKTO-
pa. ORTHMATILHEM DeLIEHHEM SBARETCA HCNONBLIOBAHHE ABYX
6axos — ORAOTD C HH3KON TEMNEPATYPOHR TCHNIOHOCHTEAR,
ofecAeunBAe MOl COAHSYHEIM HATPEEOM, a BTOPOIO € BHICO-
Kol TemnepaTypoil, ofecneunBaemol By6nepom.

B macTonigee BpeMs YCREUIHO SKCOAYATHPYIOTCA yCTa-
HOBKY TODHUYEr0 BOSOCHAGHKERWS ANSl Ce30HHHX TNOTpefuTe-
aeft, Tak, TeAHOYCTAHOBKZ B8 NOAMOCKOBHOM HACHEpaarepe
«3pesncuxa» Aaer 7,5 T ropAvedl BoAn B aAeHb. PAz yera-
nonox mocrpoer [10 «Cheareamoreniomontams» {(r. TOu-
aucH) Ha kypoprax Tpysuu. orennuanvame wacmrTabu
ACROAB3IOBAHNE Ce30HHHX ycramnox ropavero BD‘OCH&&-
menna 8 CCCP coorsercreyioT ofmefi naomagu AoBepx-
HOCTH CONHEYHHE KONAEKTOPOB 250 mau. mf, APH 3TOM 0XA-

AaeMas 2KOHOMHS TOLJIMBaA olenHpaeTcA B 40 MAH. T y¢JOB-
HOTO TOIWHBA B TOA. :

Ha pue. 31 nokasana cxeMa nymepoii kaOUHH, BHYCKa-
emoit 110 «Moccautexkoacrpykuus», Oua H3roTOBASETCS
H3 - acOouemeHTHHX RJIUT. Ee raGaputm 18501900

X 1150 MM. Koaaekrop miomannio 2 M2 u 6aK BMECTHMOC-

Thio 100 11 pasmemenn na kpwine. K coxanennw, Kabuna
HMeeT GOVBHIYI0 MacCy, KOTopas §es BORH B CHCTEME CO-

Pue. 31. Crema aymenof KaGHEH!

] — RonneETOP; 2 — Gax ropaued BoaR; & — Aym; 4 §— Tpy6hl; 6, 7 — BeRTHAM;
§— KPAK Heper/HOMERRA; % — poacnponox ’

crasaser 360 kr. 3a oxuH JetHRE Jedh B [Toamockobre
MOXHO Moayuuts oT 120 g0 160 s BoaHW ¢ Temneparypofi
40°C, a 3a CE30H ¢ anpeas MO CeHTAGPb MOMKHO MOJYYHTD
SKOHOMHIO B 400-~700 KT YCJOBHOIO TOINIHBA. .

Has ¥HAMBHAYATEHHX NoTpeSmTeNell CNefyeT pEeKOMeH-
LoBaTk HCNOJAB3OBaTh -BOAOHArpeBaTelld € eCTeCTBERHOMH
LHPKyJALHell BOAB HIH KOMIAKTHHE YCTPOHCTBA, HOCKO/b-
Ky OHH HMEIOT X0poiyio 3¢ eKTHBHOCTD NIPH HEBEICOKOA Le-
HE H INPOCTH B KOHCTPYKTHBHOM OTHOLIEHHH, & C¢J0BaTeAb-
HO, K HaAeX{HH. '



9. CUCTEMbI CONHEYHOTO TENMOCHABKEHMA 3RAHWA

B CCCP pna rennocnabxennsa sgaH#il packoAyetcs 3Ha-
YHTeNbHAA H9aCTh BCEX MOTpebsisieMBlX TONAHBHO-3HEprerd-
uecKHx pecypcoB. HMcnoapsosanue cosnseynoil HepritH AJA
3THX HeseH MO3BOMHT NOJNYYHTh CYIECTBEHHYI0 SKOHOMHIO.
¥Yxe cefluac B pasjiHYHEX pafionax IOXKHOH uacTa Hailed
CTpaHbl SKCINIYaTHPYIOTCH ONHTHHIE COAHEYHbBIE YCTAHOBKH
TenAocHabKeHHS 31auufl, B IepCiieKTHBe Maclurabul BHEA-
PeHHA CHCTeM COJIHEYHOPO OTOMJAEHHR OyayT Gonee 3Hau-
TeNBHEIMY, '

PasiinuaoT akTHBHHE H MACCHBHEIE CHCTEMH! COJIHEYHOro
TeNNOCHA0KeHHA 30aHull. XapakTepHHIM NPH3HAKOM AKTHB-
HHX CHCTEM RBASETCA HaJHUHE KOANEKTOpa COMReuRoH 3Hep-
THH, AKKyMYJAATOpa TEMIOTH, AONONHHTENBHOTO HCTOUHHKA
3HEPruH, TpyOOonmpoBONOB, TEMAOOOMEHHHKOB, HACOCOB WJH
BeHTHJATOPOB H YCTPOHCTB AJNA aBTOMATHYECKOTO KOHTPO-
AL M yupabJienust, B NacCHBHEX CHCTEMAXR POJb COJHEYHOrO
KOJVIEKTOPd H aKKYMYJASRTOPa TEMAOTH OGLIYHO BHIMOJHAKT
CAMH OTPaXAAWUIHe KOHCTPYKUHH 3NAHHA, 4 JXBHKEHHE
TEINIOHOCHTENs (BO3AYXa) OCYHIECTBASETCA 34 CYel ecTe-
CTBEHHO# KOHBeKIH# Ge3 NpHMEHeHNs BeHTHJIATOpa. B crpa-
nax EDC B 2000 r. naccupHHe resuocHcTeMs 6YAyT AaBaTh
akoHOMMHI0 50 MAH. T Hed)TH B rog, '

TeamocucTeMa TENJIOCHAGNKEHHS MoxerT pafoTatsh 3d-
$eKTHBHO TOJNBKO B TOM CAYy9de, €C/IH npH paspaloTKe KOH-
CTPYKUHH CaMOro 30aHHA Y4TeHE TpeOopaHHA, Hanpan/ieH-
Huble Ha CHHXXeHHe HOTPeGHOCTH B TeNJIOBOH SHEpPTHH. ITO
Ayufie BCEro JNOCTHTAETCA B TaK HasbiBAaeMHX CBEPXH3O/H-
POBAHHBIX AOM&X, HMEKWUIHX XOPOUIYi0 TENJIOBYI0 H30J-
LHIO CTeH, MOTOJKA, N0Ja H IPAKTHYECKH FepMeTHIAYIO KOH-
CTPYKIHI0 HapyXHHIX orpaxcieHHil. B Takux pomax Koag-
(PMIMEHT TeNJONOoTepb ANSK CTeH cocTaBAser Beero 0,15 Br/
[ (M2.-°C), a HEeKORTPOJHpyeMad eCTecYBeHHas HHQUALTpa-
HUs HAPYKHOrG BO3AYXa B 3[aHHe XapaKTepH3Yercs 4pes.
BHYaiinO HH3KOR KPATHOCTBIO BO3AYyxooOMeHa (0,1 u-1),
TpeGyemoe KayecTBO BO3AYXa BHYTPH NoMelleHHE obecme-
YHBaETCA 34 CUeT peryJHpyeMofi BeHTHIALEH (He MeHee
0,54/, Bo3fyxo06MeHa B ¥ac) € yTHAH3aUMeH TeraoTw yia-
nsemoro Bosayxa. O6wWuil kK03 PHUAEHT TenaonoTeps B Ta-
KHX 3aaHuax Jexut B npepeaax 0,7—1,2 Br/(m?.K). Ten-
JIOMIOTEPH 3AaHHA YACTHYHO KOMUEHCHPYIOTCH 3a CHeT Ten-
JOBHIACHCHHA JIIOAed, 3JeKTPOGHTOBHIX W OCBETHTENBHLIX
ApASopoR A 0GOPYAOBAHHA, KOTOPOE YMEHbIUAeT TRIIOBYI
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Rarpysky OTOMNMEHHA NpHMepHO Ha Y3, OGmnk sdexr coepx-
H3OASALUHH 3LaHHH COCTOHT B COKPALLEHHUH  AJNHTEABHOCTH
OTONHTENHHOTO MEePHONa H CHUMKEHHH CYMMapHOrG roaoBoO-
ro pacxofa Tenaors. Baarogaps sToMy yMEHBIIAETCS NpPO-
AONKHTENLHOCTL Mepxolda padoTel IENHOCHCTEMB H MOBHI-
IIATCA ee TeXHHKO-yKOHOMMYECKHE NOKa3aTeNH, a TaKXe
roJoBas A0S CONHEYHON SHepriy B MOKPHTHH TENAOBOH Ha-
TPyskH. OZHOBPEeMEHHO CHHIKAETCA NMHKOBAA HArPy3Ka OTO-
NJIEHHR H B PE3YJBTaTe 3TOr0 yMeHbllaeTcs TpebyeMaa MoLl-
HOCTE AOMOMHHTEIBHOTO (pe3epBHOrO) HCTOYEHKA SHEPLHA.
Pacnpenenense TensoTs MexQy OTIeNbHHIMH KOMHAaTaMH.
MOeT OCYIIECTBAATbCA IIYTEM ecTecTBeHHOT KOHBeKLIHH
BO3AyXa 9epes OTKPHTHE ABEPH.

Bropofi MOLX0Z K CHHXKEHHIO TeOJOBMWX NOTepb 34aHHM
COCTONT B HCIIONL30BAHAH BHCOK03((eKTHBHLIX OKOH, Ha-
OpEMep CO ClelHaAbHBHMH HOKPHTHHMH HA CTEKNe HAH 10~
JHMeDHBIX IMICHKaX, pacno/JIOKeHHNX Mexay EBYMA CJAOAMH
C¢TeKaa. MOI"YT HCIIOMb30BATHECA MOKPHITHA, ofecmeunBalolHe
BHICOKYIO NPONYCKATEABHYID CHOCOOHGCTD MO OTHOWICHHIO
K COJIHEYHOH SHepruH, H NOKPHLITHA ¢ HH3KOH H3Aydatehis-
HO#t cecoGHOCTRIO NS TenA0BOro Hadgydedud. [Ipu npume-

_HEHHH TAaKHX OKOH TeMIepaTypa BHYTPEHHEH NOBEPXHOCTH

AOBHIMIAETCA H Harojapa >TOMY YMEHBIIAETCA KOHJeHca-
LI BOJARHLIX MAPOB HA CTeKJe H yBeJHYHBAETCA OMyIleHHe
Komdopra, IlpuMenerne CleUHaABHEIX OKOH, NepMeTHYHBIX
paM ¢ BaKyyMHPOBAHHWM 3430QOM MeXKAY HBYMA CJAOAMH
OCTeKJIGHHA HApAAY C YMeHLIIEHHEM TENJAONOTEPL TaKkKe
CHHKaeT YpOBeHh NPOHKHKakiero wyma.

UrakK, B 381aHHAX, B KOTOPHIX IpeXycMaTpuBaercs sddek-
THBHO® HCINOJNB3OBAHHE COJHEYHOH IHEePrHH, AOAKeH OHTb
ofecnedeH BHICOKMIT ypOBEHB COXPaHeHMs SHEpTHH, OCobeH-
HO B YCMOBHRX X0J0AHOro kaAnMara. IIpH sToM MOUHOCTB
PeHOCHCTeMEl H  JOHOJHUTEJBHOTO MCTOUHHKA 9HEPTHH,
A TAKXEe HX pasMepH H CTOHMOCTh OyAYT MHHAMAAb-
HBIMY,

NaccuBHbte TeTHOCHCTEME! oTONJeHHa 3panni, Jas oto-
NJieHHs 31aHHA HCTIOAB3YIOTCA CAEAYIOILHE THIN NACCHBHBIX

. TEAHOCHCTEM:

¢ NPSIMEM YJaBAUBAHHEM COIHEYHOTO H3/yYeHHs, NOCTY-
MalILero gepes OCTeKJACHHHe NOBEPXHOCTH GOAbHION MNG-
tafn Ha o¥XuOM thacaie 3naHuaA (puc. 32,a) MAH yepe3
NPUMBIKAIOILYIO K IOMHOH CTeHe 3MaHUA CONHEUHYI0 TellH-
Iy (3uMuuii can, opayxepew) (prc. 32, 6); .
€ HeNpAMBIM YJIABAHBAHHEM COJMHEUHOTO H3MYYeHHS, T. €,
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€ TeNAOaKKYMYARDYIOLIeil cTenof, pacloNOKeHHON 3a oCTe-
KAeHHeM WKRoro dacasa (puc. 32, 8);

¢ KOHTYPOM KOHBEKTHBHO{ IUPKYAANHH BO3AYXA M rajed-
HHIM "aKKyMYJASTOPOM TemaorH, JloM ¢ TAKOA CHCTeMOHW no-
Kaszad na puc. 33. Kpome Toro, MOTyT HCIIO/NB3OBATLCA THO-
PHENbIE CHCTEMH, BEJIOVAIOIKe JEMEHTH NACcCHBHOA R 2 -
THEHOI reANOCHCTeMHE, =

Puc. 32, Tanw RACCHPHHX Pe/IHO-
CHCTEN OTONACHMSA 3R AHHHA:
f—C OPAMHM  YAABEBSANHEM €OA-
Heqnoli ymeprun; O —c DpHCTPORA-
wolt TenmEned; 8-~ c TEHHOAKKYMY+
ARpywmed credod
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[MaccHBHLIE CHCTEMB COCTABARIOT HHTETPAABHYI0 YacTh
CcaMOr0 304HHS, KOTOpOE HOMKHO NPOEKTHPOBATHCH TAKHUM
obpazoM, uTOGH ofecneunsaTs Hauboaee sdhoekTHBHOE HC-
noJb3osadue cofHeqsoll sHeprun njas otonmnenud. Hapany
C OKHAMH M OCTeKJeHHHMH NOBePXHOCTAMY IOHHOro ¢hacajia
AJS YABJIHBAHHSA COJIHEYHOTO HINYUEHHS TaKKe HCIOAb3Y-
IOTCA OCTEKJeHHHe NpoeMH B KpHIle H AONOJHHUTE/IbHEE
OKHA B BEPXHeM 4acTH 3[aHHs, KOTOPHE NOBHINAIT YPOBERD
KoM(OpTA YeJNOBERA, TAK KAK HCKJOUAIOT NMpAMoe nonana-
HHe CONHeYHHX Aydedl B AnUO. OAHO H3 Baxmefimux yeno-
Buit apdbexTHBHON PaBOTH NACCHBHON FeMMOCHCTEME SAKIIO-

waeTcst B OPABHJbHOM BhiGope MECTONONOKEHHS U OPHEHTA-

UHH 9AaHHA Ha OCHOBE KDHTEPUS MAKCHMAJNLHOTO MOCTYI-
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RERUAH YAABAHBAHHA CONHEHHOTO H3AYUCHHS B SUMHHC Me-
CALH. -

IMaccuBHbie CHCTEMBl MPOCTH, HO AAN HX S(dexTHRKOHN
pabornt TpedyloTca pery/HpYOIIHe YCTPOHRCTBA, YOPABASIO-
uIHe MOJ0KeHHEM TenJIOBOH H30/IUNH CBETONPOIPAHHBIX NO-
BepXHOCTeH, UITGP, 3aCAOHOK B OTBEPCTHAX AAA URPKYIAUMH
BO3AYyXa B TeIIOAKKYMYAUPYIOUIEH CTeHS # T. . .

[ipsimoe yaasauBadKe CONREYHOM SHEPTHE MOXeT s Ppek-
THBHO OCYHIECTBJATHCA NPH COONIOACHHHE CAGAYIOMHX YCAO-

Ppe. 33. Connewslt nom ¢ NpAMEM YAABIABANHEM COJHETHON aHeprim,
KOHBEKTHBHHM KORTYPOM AJAS RarpeBa BO3AYXa H AKKYMYAHPOBAaRHEM
- TEMAOTH B C0¢ KaMHed: : o
J — COMHUeSMINTRO: YCTPOHCTEO! 2 — ROIAYENHA KONXEETOP) § ~ vMepmiif seTan-
NRGeckHB ANcT; 4 — mAmAf! F— boapher BOARYKA] § - DErYAHp &
BOSAYXE; 7 — chexul BosAyx; § — TenaAnd BOAYX

BuHil: 1) ONTHMANBHAR OPHEHTAUHS AOMA — BAOAL OCH BOC-
TOK— 3an8J HAH ¢ OTKAoHeHHeM Ao 30° ot aroit ocH; 2) Ha
I0KHOMH CTOPOHE ZOMa AOIKEO OmMTh COCPeNQTOUEHO He Me-
Hee 50—70 % Bcex OKoM, a Ha cepepHod -— ue Gasee [0 %,
ApHYEM IOXHLE OKHE AOVIKHH HMETh ABYXCIOHHOE OCTeKTe-
HHME, 2 CeBepHMe OKHa — Tpexciofinoe; 3) sZaMHe NOAXKHO
HMEeTh YAYUIUEHHYI0 TeNJOBYI0 H30ARUHIO H HHIKHE -Tenyo-
OOTEPH BCARACTBHE HH(QHALTPAUHH HAPYKHOTO  BO3RYXA;
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4} .BHYTPEHHAA NJaHHPOBKA 3A4HHA HO/KHA ofiecnevyHBaTth
pacrlonoKeHne MHUIAX KOMHAT ¢ IOAHOM CTOPOHE], a BCHO-
MOTaTe]bRHX NOMeMleHnfi — ¢ cepepuofi; 5) RonxHa OHTb
o0ecreyeHa AOCTATOYHAR TeMAOAKKYMYAHPYOWas CHOcOO-
HOCTh BHYTPEHHHX CTeR H nosa AAd TOTJAOINeHHs M aKKy-
MYJAHPOBAHHA TEINIOTH COJHe4HOH SHEPTHH; 6) And MperoT-
BpallleHHsl NMeperpeBa MOMemlenAdt B JeTHRH mepHos HaA
OKHAMM JOJKHH OHTb HpelyCMOTPeHBl HaBeCHl, KO3BIPbKH
H 1. o, KIIJl Takofi cucTeMH OTONMAeHHA, KAK NpaBHio, CO-
crasaser 25--30%, Ho B ccobo GAaroNpHATHHIX KAHMAaTH-
YeCKHX YCAQBHAX MOXeT OuTh 3HAYHTEJLHO BbIli€ H ZOCTH-
rate 60 %. CyllecTBeHHHIM HEIOCTATKOM 3TOfl CHCTEMH
ABJASIIOTCA Gonblune cyToyHbe KoaeGannsa TeMaepaTyph BO3-
AyXa BHYTPH HOMeLlIeHHH,

[TaccupHHe cHCTeMBl MPAMOro yJNaBAMBAHHA CONHEUHOH
SHEPI‘HH HMelT HaHMeHbiUYID CTOHMOCTE IJId BHOBbL CTpO:
AHIHXCH 3,!1'aHHﬁ. HaCCHBHHe CHCTEME BOOﬁHJ.e HMelOT TaKOn
Ke CpoK cayXKOH, Kak M CaMo 31aHHe, H BecbMa HH3KHe
TeRYUIHe 3KCIIYaTauHOHHEE pacxodn. Hcmoansopanpe ch-
CTEMBI NPAMOTO YNABJIHBAHHA coNnnenHoil 2HEPrHd B Cyuie-
CTBYIOIIHX 3AaHHAX CBA3AHO CO SHAYHTSALHEIMH - TPYAHO-
CTAMH, NOTOMY HX NPHMEHEeHHe B STHX CJyuasX Heleseco-
‘obpasHo. _ '

- Hapsaay ¢ noayyerneM TENJOTH 3TH CHCTeMBl TaKxe
obecneunBaloT 3¢peKTHBHOE HCHONB30BAHHE AHEBHOrO 0OC-
BellleHis, G/arofapa 4YemMy CHHKaercA ToTpeGienne aJnex-
tposnepruu. OfHAKO NIOWARL OCTERJNEHHS MIKHOrO ¢aca-
Jia fofxkua OGHTb 3HAUHTENbROA, 9T00H o0ecnevyHTdh TPGOY:
" @MY AONK COJHEYHONi SHEPrHH B NOKPHTHH TENJIOBOI
HATPY3KH, a° TEIIOAKKYMYJIHDYIOIIHE SJAeMeHTH (Teilnopas
Macca) ACMKHH GHTh pasMellenH. B Hanbonaee 6Jaronpuar-
HBIX MecTaX, YToOh Ha HHX HONAafalH  COJHEUHHE JNYYH
Goabwyio uacTh BHA, Chelyer HsleraTh HS/IHEIHETO mepe-
TpeBa Tex 30H 3ZaHHA, TAC NOCTOARHO HAXOARTCA JIIOLH,

a TakXe NONafaHHA 8 HHX NPAMBIX CONTHCUHBX .nyqeﬁ‘, «COJ- -

HeuHHX 3afiuHMKoB» ¥ ONHKOB. BMeCTO ocTeKIeHus BEPTH-
- KaNBPHHX CTeH WJIM Hapafy ¢ HHM MOXeT OHTh HCHOAb30-
B&HO OCTEK/EHNE 9JeMEHTOB KPBHIIUH H YepAAYHHX NoMelse-
HHR, COOOILAIOMAXCA ¢ KUALIME TioMemleHRaMu, [Ipn atoMm
obfergaeTcs 3ajaya PasMelleHHs TeMIOAKKYMY/AAPYIOULAX
37€MEHTOB, MeHbllie BOSHHKAeT <«COJHEUHHIX 3alunKOB»
W yMeHbLIaeTCss 3aTeHeHHe TeNNOBOR MaccH npexmeramu
HHTEpbepa W IKCTEpbepa. : _ :
Baxuefimee TpeGoBante, HpeADbSBAAEMOe K NAaCCHBHLIM
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CHCTeMaM, COCTOMT B HeoBxoanMOCTH 08ecneyeHns Temnopo-
ro KoMQopTa M peryiupoBauHs TeMUEPATYPHOIO pexHMA
B nomemenuax. B nomemenunax ¢ naccHBHMM HCNOMB3OBA-
HHEM COMHEUROH >HEpran Komdopr obecneunsaercs npu Go-
Jie€ HHIKHX TeMNnepaTypax BO3AyXa 10 CPaBHEHHIO ¢ O0uu«
HEIMR 3NaHHAMH, TAK Kak TeMiepaTypa Beex MAN GObLUIHH-
CTB2 BHYTPCHHHX NOMELICHRHI] BLIWIE TeMAEPaTypHl ‘BOIAYyXa
H OHH H3JY4aloT TEIVIOTY Ha 9YCJOBEKA, OTUErO ollyIleHHe
KoMdopTa nopwiiaeTcs.

Oanako Npu WCNOMBSOBAHWA TACCHBHBIX CHOTEM npamo-
IO YJIaBAHBAHHA CONHEUHON SHEpTHM TPYAHO nognaercs pe-
TYAHPOBAHMIO TeMNepaTypa BO3AYXa B NOMEIIEHHSX H3-3a
SosbiUofi  TenNOBOH MHEpUMM HX TeOAOaKKYMYAHD VIO HX
sJeMenrToB. PalHoNaNLHOE npoeKTHpOBAHNRE TeMnepaTypHO-
'O peXHMa MOMEIMeHHH NpeATosaraetT ONTHMHSALMWIO Mac-
CHl M Pa3MEINEHHA KaykAOTO H3 5THX 3JEMEHTOB, a TaKke
HCTIOAbIOBAHHE HABECOB M KO3BIPLKOB, TEILIOBOH HIONSLIHH
CBETONPOSPAYHEIX NOBEPXHOCTEA B HOYHOE BpeMA, aBTOMATH-
JECKH YNpABAREMbIX 3aCAOHOK AAS OpPraHH3alid NOCTYIJIe-
HHA B ylaNeHRA BOSAYXA, 3aKPHTHA H OTKPHTHA OKOH, (Op-
TOYEK H PpaMyr H T. 1. '

B 3THX CHCTEMAaX HCROAB3YIOTCA OKHA H OCTEKNERHLE No-
BEPXHOCTH GOABLWIOA NNOMALM B APOEMAx CTEH Ha I0KHOM
cropose aoMa. Tliomanb ocTexsenns onpexensercsa Tenao-
BO/ HATMPYSKOR OTOIVICHMA M NJIOIIAKBIO OTANAHBAEMHIX II0-
MewleHEN, [[a4a yMeHbIlenus TemAosoll Harpys3Ku sHaHHe
AO/KHO GHTB NOCTPOCHO ¢ NPHMEHEHHEM YAYNMICHHO Tell-
JIOBOH H3OJAUHR H HCHIOJB30BAHHEM APYIHX MeponpBATHI
O COXPAHEHHIO SHePTHH, DTOH LesH CAYHHT TAKKE HCNOMD-
30BAHAE TEINIOBOH H3OJAALHH CBETONDPO3pANHMX -Hapym-
HBIX MOBEPXHOCTEH# B HOUHOE Bpems, N/t Her0  MOry? mc-
MO/b3OBATLCS TEMJAOHSONZIHONHEE WHTN, CTEBHH, NAOTHLIE
MTOPR B 7. M. B jgoMe, nokaszanuoM kA pac. 33, npeayc-

MOTPEHO NPAMOS YJaBJIHBAHHO cznuerwon SHepTHH, A TaK-.

e HMEETCsd KOHTYD eCTeCTBEHHOR KOHBeRTHBHOR HHpKyas-
UHH BO3JyXa, HATPRTOr0 B KOJIGKTOPS, ¢ 8KRYMYJHpOBa-
HEEM TENJOTH B CJI0€ TaAbKH B PeryJHDOBAHHEM ABHIKEHHS
BO3AYXAa ¢ NOMOHIBIO KA&aNaHa, a TaKkKe COJHMUeIamIHTHOe
yctpoiierso. o
TlaccHBHEE reHOCHCTEMH ¢ OCTEKJIGHKOR TeNCAKKYMY-
Japyloues ioxkHoit crenoli (ctenoit TpomGa), okpamesnof
B YEPHBIR HIH WHOH TeMHHA UBET, OT/IHYAIOTCA ROCTATONHO
BHICOKOA SQ(PEKTHBHOCTLIO H MOTYT HMETH HECKOJbKO Bapy-
aHTOB KOHCTPYKTHBHOTO HCNOJHeHHsn. VcxoaHem Bapuanm«
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TOM RBAACTCA OCTEKJECHRAA IKHAA OeTOHHAA HIH KaMeH-
Hasa CTeHa TEMHOrQ WBeTa, HE HMEIOWAan OTBEPCTAR AR
uupkyanuue sosayxa. Ilpouukaroiiee yepes OAHO- HAH ABYX-
CAOHHOe OCTEKACHHE CoAHeyHoe H3JAyUYeHHe NOMIoWAeTCH
ROBEDXHOCTLIO CTeHbl, NOKpalISHHOH TeMHONW MATOBOW Kpac-
KOi, H aKKYMYJAMDYETCA B Macce CTEHH, 4TO BhH3bIBAeT HO-
" BblLICHHE €€ TeMMNepaTypu. AKKyMY/JHPOBAHHEA AHeM Tell-
JIOTAa NEPefaeTC ¢ HEeKOTOPhIM 3afla3AbiBAHHEM BHYTPb
NOMEUICHHA NOCPEACTROM u3JyueHHs H KOHBeKusH. [lpu
TosInuHe §eTOHHOH cTenn 200 MM 3ana3iAbIBAHHE COCTABJA-
er b S

Bosiee coBepienHoR nABAsETCH KOHCTPYKIHA CTEHH C
OTBEPCTHAMH HA HHXKHEM H BepXHeM YDOBHAX A/ LHPKYyJId-
uud Bo3ayx4. Ilpu sTOM cymwecTaeHHo y/lyuilaercs nepeaa-
493 TeMJOTH B NOMewmerus, PeryidpoBaHKre ABHIKEHHS BO3-
AyXa MOXHO OCYLIECTBAATH C NOMOHIBIO NOBOPOTHHX 3&CJ0-
HOK. MOXKeT Tak)ke HCOG/Ab30BaTLCA BEHTHUIATOP HeGOJbIiloH
smomaocTd, [IpH HCNOAB3OBAHHNW MACCHBHOA TeAMOCHCTEME
¢ TeMOaKKyMyaupyomeit crenoft TpoM6a paccrosiHHe Mex-
Iy Heio H BHyTpeHHel CTeMO# 3JaHHA OTPaHHYEHO, TaK KakK
shpdexT AYUHCTOrO OTOMASHHA PACHPOCTPAHAETCA HA pac-
cTQiEHe 5—7 M. DeToHRads WiH KaMeHHAS TeINIOAKKYMYJH-
pyioman cTena Moxer GuThb saMeHeHa HAa Tak Ha3HBaeMYIo
BOASHYW CTEHY, COCTORHIYIO H3 YCTaHOBJNEHHHX J[Apyr Ha
apyra pesepsyapos (6ouek) ¢ BoaOf, HpHUEM 3Ta CHOTEM2
aaxe 6onee spdexrunua (KL mocruraer 35 %), nockons-
KY BOJAA HMeeT BHICOKYI) YESALHYIO TenioeMkooTh, OfHako
3TOT THN NACCHBHHIX CHCTeM H& NOAXONBT IaA paiioHoB
¢ XONOJHBIM KIMMATOM C NpeoliafaHHeM NMACMYPHHIX AHeH
B auMHUE nepHoOA, o '

Paspea poMa ¢ NMACCHBHOWR CHCTéMOHA OTONJEHHS H rpa-
BUAHEIM AKKYMYJAATOPOM, PAcNONOKEHHHM NOA AOMOM, [0
KasaH Ha puc, 34. B chacremMe mpeaycMOTpeHH OCTeKJeHHAS
TEMI0aKKYMYRHPYIOWAA cTeHa 10KHOroe dacaga, HAKNOHABe
oxHa Gonsiich AAOMAZH 3 BepXHefd QACTH EKOMA, TeAAGH30-
NALMA ceBepHOM CTeHH H KNamaH, NepeKpuiBalOLiHi ocTe-
KAEeHHe B HOYHOE BPeMA, Pacupefesedue TenaoTH ocyule-
CTBJISIETCA 88 CUET eCTeCTBEHHOO ABHIKEHHS HATPETOro BO3-
Iyxa. : ,

. ChereMa ¢ resmotenaied . (SUMHUM CaloM, coarpHeM
HJH opamxkepeeit), NpUMBKaloWeR K I0KHOR cTeHe $AAHHS,
MOMKET UMeTh Kl'[h okono 60—73 %, Ho B 3snanme nocryna-

er acero aume 10-—30 Y% konnvecTBE COMHEUHOH 3Hepruu,

najampllelt Ha ocTeKJAeHHe TemJanlbh. - )
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IIpu snauutenbHoit pone AupPysHoro manysennna KIIJ|
s10#i cuctemu Ba 5—10 % Boie, yem KIJE cneremu npsmo-
ro yaapaHBaHRa coaHeudoii sHepruu. Ilpu srtom caenyer
NPAMeHATH ABYX-TPEXCJOAHOE OCTEKNEHNE TENAMIE B coye-
TAHWH ¢ CKHaMH B NpHMHKammed ctene saanud. [laonians
OCTEeKJIeHHA TERNHIM Aoaxua OuTh B 1—3 pasa  Goasme
MAOIAAH OKOH WHJjoro zoma. B rennoTenagnue RosxHo GHTh
NIPEAYCMOTPEHO AKKYMYAHPOBAHHE SHEPTHH B TEMJOBOM Mac-
ce (GeToHHam naHTa HaH Gafka B noay M 1. n.). I'liomazp

Prc. 34. ConHeyHBlA A0M ¢ TPABRAHLIM AKKYMYAATOPOM TeRNOTH!

1 — ottekdenne, J — TEOAOBAOAANHA; § — OKHO; 4 - Hacbtob: §— rpapafi; § — Byx«
. Hi; 7 -~ Klanan

OCTEKJCHMS TemEUH HOMAXKHa OHTL paBHA MJOIMANKH NO-
BEPXHOCTH TeN0BOA Macchl B NOAY, & OTHOLERHe naowWaAed
TenAOBON MACCH B JKHJIOM 3AAHWH H B rejHOTeNAHLe (opaH-
wepee) RoaxHO OumTe B npenenax 0—1i. Crena, oTnenso-
mas reJHOTeNAHLY (3HMHEM cal, OpasKepeld) OT JKHAOTO
NOMeNieHHA, MOXKET MpelcTaRATh coboll TemIOH3OMUPOBAH-
HYI0 MACCHBHYIO cTeHy ToaHHofH 100-—150 My, npryem 25—
45 % nnomain sTOfi CTEHH RO/IKEO OMTH 3aBATO OKHOM,

Tona ocTerserua BOCTOYHON K 3aaAHOH CTEH TeJAHOTell-
Jaulet (opaHxepen) pomxia 6T ue Gonee 0,1 obweft nao-
maau noaa renxorennunn (opanxkepen). He caemyer mce
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MOAL30BATh HAKJOHHLIE OCTeKNeHHEle NOBEPXHOCTH B OpaH-

skepee, TAK KaK TPH 3TOM TDyLuee peryJapoBaTh TENJIOBOM
pexun. TIOCKONBKY TMOX reAHOTeNAMUN (OpaHKepen) — ITo
OCHOBHA#® TEMJIOBAs Macca, ee caeAyeT NPOeKTHPOBATD C yye-
TOM TAKHX peKoMeHHauyii; -

crena OQyHAaMeHTa renHoreminisi (opauxepen} A0J-

KHA GLITh TEMNIOH3OMHPOBAHE;

. 1OA K TENJOBAas Macca B HeM AOAXKHB OHITh TenJIo- H THA-
POH3CIHPOBAHH /14 3aULATH OT IPYHTOBHIX BOA;

HIDKHUH YPOBeHb OCTeKJ/IEHHS opaHKepeH AONKeR HMeTh
orMeTKy 0,15 M OT ypoBHs nosa pasi ofecnedeHna Xopolle-
ro OCBEIIHHS H 38PALKH TEIVIOAKKYMYAHPYIOLIEH MAacChL

MoraouareabHas cnoco6HOCTD o NMoja KoAxKHa GHTb KaK
MOXHO BHIItE, AJAA Yero ero caeayeT KpacHTh B TeMHHIH 1{BeT
{&ns HeokpatueHHoro GeTornoro mona «=0,65). Ha noay
He AOMXKHO GHTH KOBpa HAH TNOJNOBHKOB, H HONYCKAGTCSA MH-
HUMaJIbHOE €F0 3aTeheHHe mpeameramu Mebenwm, 15—25 %
AACUIAZY NONA MOXKET GEITh 3aHATO PACTEHHAMH HJAH JIOPOXK-

. kamy. TemnepaTypa B opaHxepee RojxHa OulTh He Bhllie

25—28°C sumof ¥ 20—25°C neTom, a NpH NOHEKEHHH
TemnepaTyps A0 7—I13°C ROAKHO BKAIOYATHLCH AOMNOJHH-
TeAbHOE OTONJICHUE,

. Ilng yayuileHHA pacHpelefieHHs TeNJOTH B KHJAOM [o-
MelleHuH AOMKHE OBITh NPEAYCMOTPEHB YeTHpe OTBEPCTHS
B cieHe, obecneguBaloline pacxod Bosayxa okodao 0,1 md/c,

JHaxa cepepunx pafionos CCCP npeAcTabaser onpeneneHnbfl MHTe-
pec ONKWT CHAHAAHABCKHX CTPAH B Eaapaﬁome TIACCHBHHX TeNROCHCTEM
otonnenns apauufi. B Tpapuunonro# apxurektype Illpenmun npHMeHrIOT-
ci HeSoAbllHe N TIMATeADHO TEIUICH3OAHPOBAHHEIE NHAHBHAYANbHHE
HHABE AOMAa ¢ ORKHaMH HefoAbllofi NAOHWIALR, CpHEHTHPOBAHHHIMH HA
10r, BOCTOK H 3aNaj, H MeuyHalM oronaedneM, CoBpeMeHHMA IUBeucKaAi
CTAHAAPT ONpeAeNfer cAeAyiomRe 3uajenis koddduupenros renaono-
TEpb ANA PASMHUHEIX HAPYHKHHIX OTpaEIeHHii siakua;

ans cren K=0,3 Br/M2.°C), 910 obecmeunsaeTci NpH HCMOABIOBA-
HHEH TeOMOBOK M307AUMH H3 MUBepanbHON Bate TouumgoR 130 mMm;

Aaq moToika (kputiE) u moaz K=02 Br/(m®.-°C) mpy Toamyne
cnon MuHepadabHofl BaTH 200 MM;

nas okon K=2 Br/(m2.°C) — tpoliHoe ocTexienne,

TloctpoedBuli B COOTBETCTBAH C STHM CTAHAAPTOM IWIBEACKAA AOM
Cpednero pamepa AA7 OLAOA ceMbu HMECT I0ZOBOE SHEPronoTpeSieRue
15—20 MB7-4, BKAK0OYas pacxofi TeMAOTH HA OTOIVICHHE H TOpAuee BO-
RocHAGIREHKE, 4 TAKIKe PACKON HMEKTPOIHEPIRH, DTO IKBUBANECHTHO pac-
xony 1,6—2 m® masyra, oM pacmonaraloT Tak, UTeSet ero cmeTompo-
apauHHe MOBePXHOCTH He 3aTeHANHCh 8 XOJOMKHE nepuos roga. Te
noMeuIeHHs, B KOTOPHX AIH HAROAATCA GONBWYIO YACTh CYTOK, PAcHo-
AATAKT Ha 0XHOR CTOpOHe snauma, O6Was MAOWALL oxon—menee 15 %
AAOWAAE cTeH. B HeOTONHTEABRHE nepwos HeolxoiuMo npeaoTBpaliaTh
NoNafanHe CcOJAHeTREX Aydeli B aAanue, AAA 3TOMO HCNOALIYHOT HABCCH
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(Kg?{:lpmn) EfE BHICTYNN KpHHA, CHPOCKTHDPOBANKHe TaK, uT06u Rpo-
NyCKaTh BHYTPE SAAHRA MAKCHMYM  COMHEUHOTC H3AYYEHHN  BecHol
H OCEHbIC W CBOAYTL K MHHRMYMY NONZAHHe NPAMHE CONMETHHX jyueh
SETOM. :

Momue RrenbAb3OBATL ©CTECTBEHHYI0 BEHTHIAAUHIO, HO NOCTYUeHne
BO3ZlyXAa B NOMellleHAe MOMKHEQ TAKKE PEryJHPOBATH ¢ HOMOLIBIO OmpH-
cTpoeHHofl K 10KAQH CTeHe 3/aHHA FeHOTEILMUN (3HMHEro cafa, OpaH-
xepen), B KoTopoft Hapymuuwft BO3AYX SHMOB nolorpepaeticd, & yAaje-
HHe BOSAYEZ H3 MOMELIeHAR Pery/aHpyeTcA.

EctrecTrenso, B anMHuA mepHoa TpebyeTca SHEPrHs oF AOTOJHY-
Te/bHOre TOMIHBHOTO HCTOTHAKA A3 ZKKYMYASTOPA TEW/IOTH,

OMa ¢ RAalCHBMHIMA CHCTEMaMH OTONVICHHA MOTYT CTPOHTLCH HA
pasnpyuex wnporax. [IpEMepoM MOXeT CNYXHTL rpyonz gomos, no-
cTPOCHH!

A

wx B Liseunn. _

yXoTamHpte EAALEe RoMa #a 16 xBaprep B r. Kapascrage (59°
€. UL) OWan noctpoeHtl d 1984 r. B pacnonoXeHH TaK, YTO6W He GRIO
B3aHMHOrO saTeHenna, Kamawf [oM NocTabied Ka G¢ToHHOE DCHOBAHME
TOMUHHOR 150 MM ¢ TemnoBolt mzonALUMeH, 8 CTEHM CASNAHH R3 Aepema,
Jou fineet reamorennruy ¢ Aschvum ocregnenneM. Kos@duument ren-
nonorepb papen s cred K = 0,12 Br/(M?.°C) (Tomnpea chos MEHe-
passuoft pat §=360 mm), Laa nona K=0,12 Br/{M?-°C) (6=220 um},
ans Epoimn K=0,08 Br/(M?-°C) (6=550 MM), &nA OKOE ¢ TPOHHBIM
olrexsigHueM W oTpakamilledt  Meraaiwdeckol  ombrofi K=
=14 Br/(n?.°C). Boaayxoo6ueH OCYIIeCTBAACTCA ¢ HOMOMIBID BeHTHAA-
TOPR, W CHCTEMA BEHTUNAUHN oODbeARHeNa ¢ oTondeHMeM. KpatHoets
Bo3fyXoo6Mena- papHa 0,6 1/4, 3nmofi Hapyuufi BOAYX MPOXOHHT ge-
pea rengotenauuy. B renamfi mepuos roga (¢ Mammo ceurabpb) okHa
NOAHOLTHIO JAMMINEHE OT MONANAHHN COAHEWHHWX AyTeld ¢ MOMOWIBIQ
BHGTYLIOB KPHIR, JloMa noTpeSAsior oYeHb Mamo SHepryR—27 KBt ufm?
b #on. Hns oronnermn -noma ¢ xmaok maomaavio 100 m? rpebyerca
270 J{)}ﬁunxoro TOMNHRA B rofd. R . -

CRMKIYeTCA  cOBMeCTHHA  NIBelicKo-3AMafHOTePMAHCKRH  NpoeKT
CTPONTEJBCTBA ABYX MHAHX AoMop Ha 1l xBapTRp kakawll B ropoaax
m%gmmm ®PI'} n Xamemcrage (Llseurs), pacmonokeARMX Ha
ipd¥e 48,8° u 06,7° c. m. CpeflHeronoBan remneparypa RapyKHOro Bo3-
ayka +79 B +7,2°C, a ero pacuerHas TeMuepaTypa —16°C. :
B o6onx cayasasx HChoAbdyeTca TAXenag OeTowHad KORCTPYRUAA

SAAHNA, JOXHAA OPHERTALAN, OCTeK/CHHE WMKKOl CTeHH, FeAHOTEMAHIA,
g@%ii gr CONHENHOTO HM3JIYWeHHA JeTOM ¢ MOMOILBI0  BHCTYNAKINed
KpHili, 03 OUIHEHTH TENVONOTepb paBHe Aas cten 0,2, aaA oxou 14,
ann Kppwa 0,11 ® pas nona 0,12 Br/{m*-K). OcHopayune noMa — GeToH-
Hafl AHTa Ma 3eMpe, Hecylllme KOHCTPYKIHH — H3 GeToKa, OCTAAbHES —~
3 fepeba. OTomIenne — BOASHOE OT FA3cBOTO (3JEKTPRUECKONG) KOTAA.
BenThnauus — MexaHRyecKas ¢ YTHAHIANHedl TENNOTH yAataeMore Bo3-
LyKa ¢ MOMOWBI Tem1oBoro Hacoca, Ilmomans oTanAnBaeMbIX floMetle-
Al 934 M?, rogopoe moTpeSnenne SHepruu LA OTowieHuA 33 000 kB9,
yAenbHoe moTpeSienre TenaoTH 35 kBT-uM® B rog. .

PaunoHaibHOE HCNOAB30BaHHe JHeBHOrO ocBeuenns, Ho-
BOe JOCTHKeHHE B 06IACTA NACcCHBHOrO HCMOAL30BAHUA COJ-
Heuliofl SHePrHH—3TO TAKHE apXUTEKTYPHO-MIAaHHPOBOYHLIE
W KOHCTDYKTHRHHe pellleHHs 3HaHW#A, ONAroaaps KOTOPHM
obecrieydBaeTcAd MAaKCHMa/jbHOE  HCNOJb30BAHHE  JIHeB-
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HOT'O OCBEllleHNSl M, CNeROBaTeNbHO, COKPAILANOTCS 3aTpaThl
Ha HCKYCCTBEHHOE OCBelieHHe, 0co0enHO B JIeTHee Bpemd.
Ha pocTaxenne sTolt Xe HeNn HanpaBiieHO BBEEHHe NeThe-
ro spemend. KpoMe Toro, B JKaprOM KAHMaTe Nepexol Ha
MAaKCHMAaAbHO® HCIOJNL3OBaHHE AHEBHOTO CBeTa CYLIECTBEH-
HO YMEHBUIAET TeIJIOBYIO HAFPY3KY Ha CHCTEMY KOHAWHHO-
HHpOBaHuA BOsNAyxa. Bnarogapsa npuMeHeHHI0 BOJOKOHHLIX
CBETOBOJOB ECTECTBEHHO® OCBelleHHe MOxeT OHTh obecne-
YeHO TaKKe NSt MOAIEMHEIX COOpYXKeHnit, '
Perynupopanne KOJHY€CTBA CBETa, HPOXOARIIEro wepes
OCTeKJeHre, MOXeT ONTb OCYLIECTBJAEHO NPH HCNOJNb3OBA-
HHH OKpAlIEHHOTO CTeKAa HJAH CNeHuaJbHOro CTeKsaa, Ha
KOTOpde HaKNaAHBaeTcH HeGonblloe SAeKTPHUECKOe HANPA-
Kenne H Haropaps sTOMY PEryAHPYeTCs ero nponyckaTelsb-
HaA cnocoSHOCTH MO OTHOUIEHHIO K CONHeuHOMY cBeTy. Ilpu-
MeHeHHe JRHAKOKPHCTANIMYECKHX TMJIEHOK B COUETAaHHK ¢
BJIeKTPHYECKEM RHANDSKeHHeM o0ecreunBaeT HEepexop oOT
IPO3PavHOro CTeKjia K- NOJHOCTBIO HENpo3paudHoMy, -
AKTHBHBIE TFEAHOCHCTEMB OTOTICHHS 3Mannit, B cocTas
AKTUBHOH CHCTEMH CO/HEMHOTG OTODV/IEHMs BXOLAT KOJJEK-
TOP COJHEUHON 3IHEPrhH, AKKYMYJAATOP TENAOTH, AOMOJHH-
TeAbHWH (pe3epBHMA} MCTOWHRK BHEPrHH, TenAooGMEeRHUKH
AN nepefaqn TenyaotTH H3 KCD B akkyMyasarop ® u3 no-
CJCAHEr0 K NOTPeOHTENsIM, HACOCH HJH BEHTHAATOPH, TPY-
GonposoAH ¢ apMaTypoli H KOMIJIeKC YCTpoOiicTR Asd aBTo-
MaTHYeCKOI'0 YIIPABAEHHS PaloTol CHCTEMH.
" B 3aBHCHMOCTH OT BRI TEIVICHOCHTeRA B KouType KC3
PasiAY2I0T XHAKOCTHHE H BOSAYWIHHE PEAHOCHCTEMH Tel-
aocHabxerns. Tenaorocutenem B KCD Moxer OHTH KHA-
KocTh {BoRa, 40—80 %-nufi BoRHWI pacTBOp 3THAEH- HIH
NPONUNEHIHKON 8, OPraHHIeCKHe TENIOROCHTENH H AD.) HAH
ras (sosgyx). HeémoaszoBanHe BO3AyXa NO3BONRSET HCKAIO-
YHTL TNpoliaeMB 3aMepsaHHA H KOPPO3HH, HECKONLKO CHH-
3UTh BeC YCTAHOBKH, HO TEMIOTEXHHYSCKH BO3AYIIHHE
cHcTeMbr MeHee 3¢ eRTHBHLL, yeM XkiAKocTHhe. B 6oabIIuA-
CTBE SKCAAYATHPYeMHX TI'€JHOCHCTEM TEIIOHOCHTeJNEeM Cly-
wur pofga nan antudpus. [Ipn arom KILO KC3 phme, no
CYLLECTBYET OMAacHOCTb 3aMepsaHus H KOPPO3UH, MpOTeqex
TENJOHOCHTENS, €ro Neperpepa, TemIoTa B 3Aa2HuUM pacnpe-
ReJsieTcs ¢ NOMOLIbIo BEHTHIATOPa H BO3AYXOBONOB B BO3-
AYLWHHX CHCTEMaX WIH NOCPefcTBOM H3NY4YaloliHX maHesell,
pagnaToOpoB W KOHBEKTOPOB, PACCUHTAHHEIX Ha HH3KOTEM-
NepaTypHLi TEMJIOHOCHTeNb (B MHLKOCTHHIX CHCTEMEX),
Ecan rennoBas marpyska oTONJIEHHA papHa 45—60 Br/M?,
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TO NPH HCAOMABbIOBAHUA HAMOJBHON CHCTEMH OTORJEHHA (Mo-
BEPXHOCTD TEMAOM3ONHPOBAHHOTO CHUIY moAa oGorpesaer-
cq Tenacit BoAoY, UHPKYAUPYIOUIEHE MO APOAOKEHHEM B HeM
TpyBam) AOCTATOYHO MMeTh TeMnepaTypy Boab 30 °C, a Tem-
AepaTypy ROBEPXHOCTH nosa 22—24°C, uyto6m B nomeine-
HHH TeMmmepaTtypa BozAyxa Geina 18°C. [Ipa stom Kosddu-
HHEHT TeIJIOOTAauYH OT NONa K BO3IAYXY cocraBaser 10—
12 B1/{M2.°C). [oa 06HIYHO BHAOAHACTCH U3 GETOHA, BHYT-
PH KOTOPOro NPOKAAABIBACTCA PAN NOAUITHASHOBHX TPYO
920 MM DA TENNOHOCHTENS, CHH3Y pa3Mellderca cof Tel-

4 5 ¥ g
5 3 \’_
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Pac. 36. [Tpunltunuasbute CcxeMH SofsHofl () & BOsAYymHON (6) ax-
THBHHX CHCTEM COJHETHOTO OTOTUIEHHS:

§ — ROANEKTOP CORHETHOA SHepruu; 2 — ANKYMYAATOP TEMAOTH: ¥ - AOMOAHNTENh+
Hwl nc-roquni HOPCHE; 4—-11_&?3: (n;n‘mnmop): § = peryApyHA wianam;
§ —nopava k rit'roro TenaoHOCHTEAn; T — BO3BpAYT OXNaMAEHHOIQ TEMAOHOCHTENR

JNOU30NANUH, KOTOPHH F'AIPOH3OAHPYLTCH OT CIOS KaMeHHOR
acHNKH. B ApyroM BapHaHTe HUCNOABL3YIOTCA MeAHbIE TPY-
B C aJiOMAHAEBHM pebpoM [(aAnctoM) toawimuofi 0,5 mM,
ACMO/IOKEHHBIM HAA €/I0eM JKECTKOro [IeHOMOJNHYpeTaHa.

lz:nep'xy Ha aNIOMHHHeBHA JIMCT YKNAAKBAETCA TOHKHI caofh
pofinoxka, a Ha Hero masac. [lon oranaAmBaeMuM moJoM

MOKeT PasMeIIaThCA PRNeUHHIH = AKKYMYJAATOP, 4depes Ko-

TOPHA ¢ NOMOIILIC BEHTHAATOPA MPORYBAETCA BOSAYX. '

[TpunannajibHbleé CXeMBl KUAKOCTHOH H BO3AYIUHOA CH<
cTeM cosuedHoro oromieHus (puc. 35,a4 m 06) coaepxar

CORHEYHBIA KOJJIRKTOD, SKKYMYNATOD TENAOTH, HaCOCH

(BEHTHAATOPH), AOROAHHTENbHENA HCTOUHHK SHEPrHH, pe-

IYJHPYOIRYK) apMaTypy, nofaiomufi 4 o6paTuu TpyGonpo-

BOMiK (BOsayxoeoAn), Ha pic, 36 nokasaw xudol gom

¢ XHAKOCTHBIM COJIHEYHBIM KOJJIEKTOPOM Ha Kpuue. Oc-

TaabHoe OGOpYNOBAHHE eMHOCHCTeMH OTOMVEHHA M Topsi«
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9er0 BOAOCHAOMKEHNA JoMa  pasmelleHo B MoABanre. Tawm
YCTAHOBJEHE! OCHOBHON axKyMyaaTop TENAOTH, TenooGMeH-
HHK & AJIA TIOAOTPeBa BOAH, 6aK A/ aKKyMYJAHPOBAaHHS roO-
psivedl BOAH, TEIMIOOOMEHHHK § ANs Harpesa Bo3ayXa Aas
OTON/IEHHR NOMa, PACIIMPHTEAbHHH O0aK H TemI00OMeHHHK
8 AAs mepenavuH TeHJIOTH OT aHTHpH3a K BoAe. CHApYMH
AOMa HAXOAHTCA TeMIOOOGMeHHHK 6, NpeAHasHAYeHHMR AN
cOpoca HaGHTOYHOTO KOJMWYECTBa yAOBJAEHHOR conmeHol
TEMIOTH B AeTHEH nepuoa. Hrak, B gome npenycMoTpeno
BOSAYIUHOE OTQNMeHHe,
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" Pre. 36. Jlom ¢ akTHBHOR reéauccucTeMof TefagcHabmenna:

1= cofnedHuil EQAMERTOP; 2 — AKKYMYAATOP TERAOTH; § — TERACOOMERHHE AnA

nogorpesa BOAN: 4 — JAK-AKKYMYARTOP ropavefl BOAM: 5 — TelA00GMENHHE A%

BAFPERA BOBNYXS; 6 = TenXoSGMeHHHK AdA cOpoca H3OLITOYHON TEmAOTH; 7 == pace
MHPHTEALEKIR GaR; § — TeNAoOSMERHHR LAT BaTPeBh BORM

OcuopHOe A BCIIOMOraTeJibHoe oﬁopy.rlosaune reJInoCH~
CTeMH, BK/i0Ua8 AKKYMYJATOP TelJIOTH, TenA006MeHHUKY,
HACOCH, TENJOROH HACOC, MOMOJAHHTENbLHBHIE JIOAOTpeBATEH
ANs ropraeR BOAH H OTOMJEHHS, T, €. BCe, KPOMe COMHeuyoro
KOJJIEKTOP, YCTAHABJHBAEMOrO .Ha KpPHINE, MOXeT pasme-
HIaThCA B NOABAJe NOMa HAR NMPHCTPORKe.

CpasBtieBHie AKTHBHHX H NIaCCHBHHX TeNHOCHCTeM Ader
BO3IMOKHOCTh BHISBHTL HX MPeNMYLIECTBA H He OCTATKH.
IMperMytuectsa aKTHBHHIX reJJHOCHCTEM CBA3IAHHI ¢ Jerko-
CThiC H IHOKOCTBIO. H}{Tel‘pPlpOBaHHS CHCTEME €O 3RaHHeM,
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BOSMOXKHOCTbIO aBTOMATHYECKOro ynpabieHus paGoroh cu-
CTEMH H CHHXKEHHEM TenMoBHX notepb. OAHAKO MpH TpuMe-
HCHUH AKTHBHBIX PeJHOCHCTEM 4acTo BO3HHKAIOT MPOOIeMbl,
00yC/NIOBJICHHEIE HEeNOCTATOYHOH HAaleXHOCTEI0 000pyAOBa-
Haf, B TOM YHCJE CHCTEML! aBTOMAaTHYECKOTO YNpapieHus,
HENPABHJLHLIME €10 YCTaHOBKOH H MOHTaXKOM, MJIOXHM TeX-
HUYECKHM OOC/Iy:KHBAHNEM, ONAcCHOCTbIO 3aMEep3aHHA 1 KOpP-
PO3KH, 0COGEHHO B CHCTEMAX C XKHAKOCTHHM KOJEKTOPOM
conHeyHol sReprid. CyluecTBeHHEM HeAOCTATKOM STHX CH-
CTeM ABJIAeTCS WX BHCOKas CTOHMOCTh. B oTAnuue OT HHX
HACCHBHLE CHCTEMB MPOCTH, HaleXHH B paboTe H HEAODO-
I'fi, HO OHH TaKXe HMeloT HelocraTkH. Ilpexne Beero Bo3-
‘HHKal0T TPYAHOCTH € NMOAAEPHAHHEM TeMNEpPATYPHOro pe-
JKHEMa, HeoDXOAEMOro AaA ofecleyeHns TemnoBoro xomdop-
Ta B OTANIHBaeMbiX NMoMemieHnax. Tak, B cucreMax ¢ nps-
MHM VJaBIHBRHHEM COJHEYHOH 3HEpPTHH M3-32 HejocTa-
TOUHOH MACCH TeNMOAKKYMYJIHDPYIONIHX 3M1€MEHTOB K HX He-
NPaBUJALHOrO pa3MeLleHHA BO3HHKAIOT CHIbHHE koseOanna
TeMOepaTyps B noMelleHAsX. JIpH HCTOAL3OBAHHH CTeHH
TpoMGa MOryr uWMeTh MecTo GOMbIIHE YTEYKH TeNAOTH HA-
PY:KY, €CJIH B HOUHO® BPeMA He 3aKPHBATH OCTeK/eHHLE NO-
BeDXHOCTH TEHJOBOR HSOJIALNEH. TO X@ BpeMA 3SAaHHA
¢ rejtHOTeNAALER J1€TOM MOTYT RCIHTHBATL Deperpes. B rud-
PHAHEIX CHCTEMAX MOKHO COCNHHHTh JOCTQUHCTBA AKTHB-
HHIX H NACCHBHMWX 3JeMEHTOB ‘M YCTPAaHHTh MHOIHE HeXoc-
TATKH, NOBLICHB TeM CaMLIM 5Q(MeKTHBHOCTE CHCTEM NpH
YMEpCHHHX KANHTaAO0BJOMEHHAX., :

10. APXMTEKTYPHO-KOHCTPYKTMBHLIE OCOBEHHOCT M CORHEYHbLIX
‘ : AOMOB

.. Bo pceM MHpe HMeOTCA NaMATHHKH ApesHedt apXRTEKTY-
Phl, CBHAETENBCIBYIOIIHE O TOM, 4TO CTPOHTE/IH BCEIZa CTpe-
MHJIHCH MPHAABATL 3RAHHAM TaKYI0 (POPMY, pasMeliaTh HX
H OPHEHTHPOBATH OTAEJbHHE 3SJMEMEHTH (BHYTpEHHHE HDO-
¢TpaHcTBa, ABEPH, OKHA ¥ T. M) TakuM o6paaoM, uroft
MaKCHMaJbRO HCHOJb30BAJHCH NPEHMYIlecTRa KIHMAaTa
H nasamadTa, a ApH ONpeAeleHHH TeNnOBOro KOMpopTd
YUHTHBAJACh pOJb JiepeBbeB, PACTHTENbHOCTH W BOAOEMA,
PACTIONOMEHHOrO 8ONM3H 3AaHHA. B KORCTPYKIHAX 3AaHHA
JAcTO MCIOAB3YIOTCA . MACCHBHHE CTeHH H peajiHsyerca
CTpeMJIeHHe YMeHbIIHTh OTHOIIeHHe MOBEPXHOCTH SAdHHSE K
ero ofLeMy NJA CHHMKERHA KoJe0aHHA TeMIepartypH BO3~
AyXa B NOMeIleHHAX, ' : - ' ;
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[Ipumenerne B. COBPEMEHHBIX COAHEUHLIX NOMAX CHCTEM
ANA HCHONB3OBAHHSA COMHENHOH SHEpPTHH Onpexeaser ocobe-
HOCTH HX @DXHTeKTYPM, CKasmBaeTcsl Ha OPHEHTAUHH 3jxa-
HEfl, NONOKEHHH €r0 3/IeMEHTOB OTHOCHTE/bHO IOXKHOTO Ha-
NPABJeHHA H TMJIOCKOCTH FOPH3OHTA, oNpefenser Bubop Ma-
TepHanoB ¥ KOHCTPYKIHA OrpamieHHd ¥ T. n, Paccmorpum
0CO0eHHOCTH 8PXHTEKTYPHO-IJIAHHPOBOYHHIX H KOHCTPYKTHB-
HBIX peLieHHi AOMOD ¢ reAHOCHCTEMAaMH TeNNOCHAGKeHus
H TPOAHANHSHPYEM PeIIeHHs pAAa CoJHedHLIX AOMOB, ONHT
CO3RAHHA KOTODHX MOXKET 0KA34aThCA NONS3HHIM NPH CTPOH-
TeJILCTBE HHAHBHAYAJNLHBIX KHAMY HOMOB C TeJAHOCHCTE-
MAaMH, ' ' : )

Bo MHorHX cTpaHax MHpa Bce Gosiee BO3pacTaeT MHTe-
pec K coNReqHol uiH GHOKAHMaTHYeCKOH apxHTeKkType. [1pn
9TOM BOSHUKAIOT HOBHE pelleHHs, KOTODLIé HEPeAKo pacxo-
AATCA C TPAZHIMOHHHIMH TPEACTABACHHSIMH KJAACCHYECKOH
APXHTEKTYPH, ' -

Tlomumo Bcex TpeGoBaruii, NpeaBLABAAEMHX K COBpe-
MEHHOMY KMAHUIEOMY CTPOHTEALCTRY, COJMHEYHAd APXHTEK-
Typa JAO/KHA O6eCHeyHBATL YAABAHBAHHE MAKCHMaNbHOTO
KOMIHYECTBa CONHEUHOR IHEPTHR B JAMHMA MEPHOL ¢ ULJBIO

CHHIKeHHA NOTPEOACHAS TOmNHBA, B COAHCUHHR ROMAX HC-

NOAB3YIOTCH MACCHBHHE H aKTHBHbIE reAHOCHCTEMH. B mac-
CHBHHX CHCTeMAax COJHeYHas 3SHEPrHs yJAaBJHBaetcs H
2KKYMYJAHPYeTCH B OTpamAAalIHX KOHCTPYKUHAX CaMOro
3MaHHA: B NONY, CTEHAX, NOTONKE, APXUTEKTYPHO-NJIARHPOROY-
HEE pElleHHS COMHEUHHX AOMOB ONpeneNfioTcs ocofeHHo-
- CTAMH KJHMATHYECKHX YC/IOBHE H HMEWT CHeUH(HKY B XO-
JIORHOM H (aPKOM CYXOM HJIH BNAXKHOM KIHMATe.
~ Ilepsag maccHBHas renmocHcTeMa OLiIa 3anMaTeHTOBaHA
B CUIA B 1881 r. 910 6L NATEHT HA OCTEKNEHHYIO OXKHYIO
CTeHy TeMHOTO lBeTa. B 1972 r. ona GHJa BHOBL 32aMATEHTO-
_BaHa Bo PpaHUWE H NO KMeHaMm wu3oGperaress W apXH-
TeKTOpa  ROJyunsna  HasBanue creHn TpombGa — Mu-
mens.

B CCCP noctpoeH psifi CONESUYHMX JOMOB B 0MHHX pail-
onax: Ilo paspaGorke wieruryros MBTAH u ApMrunpocesis-
x03 B 0. Mepuanan (Apmenns) B 1981 r. nocrpoen skenepu-
MeHTANMbHHH MHAOA ° ONHOKBaPTHPHHA JOM ¢ akTHBHON
conneyHOfl yCTaHOBKON TENNOCHAGKENHA, BXAIOYAIONIeH Nioc-
knit KC3 maomazsio 32,4 M¥, aXKyMyAATOp TeRAOTH H CH-
creMy KUIT. Ienuoycranoska nokpubaer ao 55 % -ronosoro
TeNAOnOTpeGAeHUs AOMA H O00ECMEdHBAET I'ONOBYI0 FKOHO-
MHIO TOILIHBa A0 3 T YCAOBHOre TOA/NHBA, CMerHaa CTOH-

78

MOCTh resnoycranoskd (5,5 Thc. py6.) cocrapaser 15,5 %
CTOKMOCTH AOMa. S

Conygeynniit NBYXKBAPTHPHLIR JOM 3KCDJAyaTHpYeTcH
B n. Masnuesck TaurkenTcko#l o6a. Kawpas kKBapTupa ®H«
Jnof naomanblo 63 M? cnadxkeHa He3aBUCHMOR CHCTEMON COM«
HEYHOTO TEMIOCHAGkenus, koropas Bxialouaer KCD nao-
maabio 56 M2, ycTanoBAesHBIA noa yraoM 70° nepen 103 KHHM
dbacagoM 3HaHKfn, akKYMYJATOP TeNAOTH eMKOCThIO 4 M7
(samac Ttenmnorm Ha 2—3 AuA) Ha Gase BOMOHArpeBaTens
CTH-3071, orpenpuniit 6ak ropauel podb eMEocTwio 0,4 M?
Ha Gase pojaouarpesatens CTH-3070, wuacoc LIBL-6,3-3.5
H BopoHarpesarenb-iybaep KUM-1m Ha npupoanom rase.
Otonnrencrue npuGOp — KoubekTOpw «KoMdopr-20». He-
TOKCHYHHI HELOPOroR 9 He BHI3LIBAIOMMUA KOPPO3HH Hesa-
Mepzanomni Temnonocutens HOMK-2 nenoasayerca g KOHTY-
pe KC3, akkKyMy/laTOpe TeNNOThl H OTONHTENLHHX npHBO-
pax. o
Liuprynsuus rensosocuress s kortype KCD = npury-
AUTeNbHAdA, a B CHCTEME rOpPAYEro BOAOCHAGKEHHA W B KOH-
TYpe BKKYMYJASTOPA ~~ OTONHTEALHHX NPHOODOB —— ECTECT-
BeHHAA. 3a OTONHTEALEHWA.ceapn ofecneqHsaeTcad  OKOJO
30 % narpyskH rennocHaGeRHs, a 3a.7 Mec TemIOro nepH-
ona— 100 Y% narpysks ropavero sojocHaGxenus.

TeanoycTaHoBKa NaHCHOHATS B I, [ &IeHAKHKE SKOHO-
MHT 355 T YC/IOBHOI'O TOMABEA 8 TOA, YTO SKBHBAAEHTHO KO-
HoMun 20900 pyd, B roa. PaspaGorann u CTposTES IKCne-
PHMEATAALHHE HCTHPEX-TATHKOMHATHHE JKHJHE AOM2 B
Apmennd n larectane ¢ nnomanbio sactpofika 125 M2, oran-
ApBaeMoil maoWaibo. A0 95 M? v obveMom 264 md. Ilpn
NAOMIaAH COJHeuHOro KoAAekropa 32 m 58 M? pacuer-
Hag, AOJIA COJREYBOR SHEpTHH B . NOKPHITHH HAPPY3KH Tem-
JocHalxeHEA pasHa cooTsercrBenno 0,41 um 0,71, CMernan
CTOHMOCTh JOMa paBRa 32 THe. py6. Oxunaercs, 410 b rog
6yIeT 9KOHOMHThCA cooTBeTcTBeRHO 1,3 B 3,2 T ycnosHoro
TONAHBA,

SkcnepuMenTanbhull goM $upMut «Pununc» (PPT,
r. Aaxen, 50,5° c. 1) xunoit nnomageio 116 M® U obbvemom
290 M? (puc, 37, a) oGopynoBan sddexTHBHOR cucTeMof 1aa
HCAOJb30BAHNA COAHEIHOH 3HEPTHH, TENAOTH TFPYHTA H YTH<
JMH3ALHH TEDNOTH CTOYHBIX BOX H YAA/1€MOr0 BeHTA/ALHOH-
HOTO BO3AyXa. llocTaBieHHasdA TPH NPOEKTHPOBAHHH LeJb
CHHXKEHHR TenJonmoTeps 34aHHS OHAa NOCTHTHYTa NyTeM
NPUMEHEHHs YAYYIIeHHON TeNIOH30AsUKH C(TEH, ABOMHOTrO
OCTEKJCHHS OKOH C OTPaaTedAbHHiM AAs HHPpPaKpacHOro
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Puc. 37. Buewnrd san (4) xoMa GupMH «PHAUNCY B ero reHOTEXHH-
: wecKOe W TENACYTHAR3aLHKOKHOe oGopylonanne (6):

1 — toNHexHEA NONASEYOD; 2 — AKEYMYASTOD YeRAOTH; § — SaKk mna ctopa cTod+

BHX BOA; 4 — Gak ropAdel BOLE; 5 = TerwroBofl HAco; § — Aywr; 7 — OTOMHTeAL~

Rbe mpRope; 8 — MHHE-3BM; § — peRTHARTOD; 1§ — BACKTPOCETH; }f — BCnOMO-

PuTeAndan crenka; T/—T6 — TentooGmennnku; H A K — HcnapHrean u momaewxca-

F0p Temnoporo nacoca: XB W TB — xorogsan H COpAYan Boaa; HB — weoonsso-

BMNHAA BOfA; B R ¥B — cBeXHA B yAanneMulR 803LY%; BO -~ Boamywnoe ortonpe-
ane; Hi=—H3 — gacoch
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H3AYYEHHA [NOKPLITHEM, YMEHbBUICHHA HEeperyanpyeMoil wH-
bunbrpannn Bo3nyxa H OPraHn3alyi HPHHYANTENLHON BeH-
TANRUHKN. BrnaroZapsd H3ONAIKK CTeH c/l0eM MHHepalbHOH
paTh TOAUHON 250 MM N0 cpaBHEHMIO CO CTAHAAPTHHM
noMoM K03 pHUKEHT Ten/ionepeaays yepes CTeHbl CHH3HACA
¢ 1,23 g0 0,14 Br/(m2-K), a ang okon mrouiaaeio 23,5 m2—
c 58 ao 1,6 Br/(m2-K). Ilpn oTom romposas notpebHOCTb
B TEMJOTE MJIA OTOMMeHHs yMeHblinaack B § pas u cocrap-
aset 8,3 MBt-q smecto 49,6 MB1-y,

Jom nenoabsyeTca AN NpOBEAEHHS HCCASAOBAHKH H 060-
PYAOBaH FEHOCHCTEMOMH, TeNMOBLIM HACOCOM M TENJOYTHIH-
3alHOHHBIMH  yerpoficreamu (puce, 37,8), TenuocugreMa
BKJIIOYAET KOJIEKTOP COJHeYHOH 3Heprud naoulaabio 20 M2,
CC30HHEIH BOAAHON! AKKYMYJNATOP TEIJOTH €MKOCTBI0 40 M2
IJIs oTomnsennsa H 6ak ofbeMoM 4 M® AN MOAOTpeRa BOAH.
Boga, narpesaemas B xonaaektope ao 95 °C, mocpeacTsom
renaooOMennuKa T/ mepedaer TemsioTy BOZE B aKKYMYJATO-
pe. Tennopolt HacoC HCHOJB3YET TEMJAOTY CTOYHHX BOJA, CO-
GupaeMmbiX B Gaxe 3 emkocTblo 1M% B KOTOpoM pasmMelileH
ncnaputens H TeHNOBOTO Hacoca, a ero KoujpeHcarop K pac-
nosioxked B 6aKe 4 BMecTe C a/MeKTpoHarpeBaresem.. Tenso-

_ BOMA HAcoC TaKXKe OT6HpaeT TENAOTY OT TPYHTa ¢ MOMOIHDIO

TenJMOOGMeHHHKS T5, PaCcHONOMEHROIO HOL JOMOM B 3€MJe.
Tennowoii Hacoc uMeer apa Hcnaputeas (H n 75), u ero
kosdpHIHeAT NpeoGpasoBaHHg paseH 3,5—4 B nHamasoue
Temneparyp 15—50°C npu MOIMBOCTH APHBOAA KOMIPECCO-

~pa 1,2 kB, C nomompio Bacoca H3 1 Tpy6oNpoBOAOS aKKY-

MYNRTOP TENAOTH COefHEReTCA ¢ 6aKoM 4, a 4epes Hero —
¢ TelNOBHM HacocoM § H Gakom 3. B nome mpenycMoTpena
BCIOMOraTe/bHaA CTeHKA, COOGIIAIMAACA ¢ TPYHTOM H He-
NoNb3yeMan ANA nogorpeBa {3uMoil) u oxjaxpuenusa {ne-
ToM) BO3Ayxa (B), nocryndiomeroc B sjanue. .
CucreMa MOXeT paboTaTh B Pa3/HUHBX PEXKHMaX, H yN-
paBJjeH#e €10 OCYIIECTBAAETCR ¢ NOMOMbIO MHHK-IBM.
Ins orongeHusa sjaHHA TeNJNOTAa NOJAeTCAd K PajHaTo-
paM H3 Ce30HHOIC akKKyMyJAfiTOpa NOCpPeICTBOM TelJC00MeH- .
HHKa T2. AKKyMyJRTOD 3apsikaeTcs A0 reMnepatyps 95°C
OT COJIHEYHOTO KOJMJIEKTOpa NMOCPeACTBOM TenjnooOMeHHHKa
T! uar OT TenmNoBOTO Hacocd, BeHTHASLUA 3BaAHHS GCyLIe-
CTBAACTCA BO3RyxoM {B), moporpeTHM B YTHAN3AUHOHHOM

TemoobMennnke 76, ynanenue posayxa (¥B) nponspoanrt-

¢l BEHTHAATOPOM. ,ﬂJ’Iﬂ ropauero BOROCHADKEHHA 8014, mo-

JlapaeMast B AyLl, pHaYaje NOAOrpeBaeTcd B TenaoobMeHHn-

ke T3, pasmemennoM B Gake § yTHAM3AUHH TEIJOTH CTOY-
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HHX BOJ, a 3aTeM Aorpepaercd o 55°C B TenacoBMeHHHKe
T4 B Gaxe 4 3a CYeT TEHJOTH, NOABOAHMORA OT KOJJMEKTOpa
CONHEYHOM SHEPrHH MK, OT TENNOBOro Hacoca. AXKYMyas-
TOp, GaKH, aga Hacoca (H2 y H3) u Tennesoil Hacoc pas-
MellenH B nozBade, 3BM u oaun nacoc (f7) — B Mancap-
Ae. OxnaxieHHan HCTORb3OBaHHaA poAa (MB) oTBoAMTCA
B KaHaJH3alHI. '

Koanexrop (puc. 38) pumoaden u3 18 Moayheit u pas-
MeleH Ha 0KHOM cKarte kphiuin, Moayap KC2 npepcras-
Aser cooii BAKyYMHPOBaHHMI CTeKAsAHHBIA 6a/noH, BEpX-

HfIfl UaCThb BHYTPCHHEH DOBEPXHOCTH KOTOPOrQ HMEET NOKPH-

Prc. 38. BaxyymupoBaHHMEA CTEK-
Aapuuf TpyGuatRE Koanekrop (B
paspeae):

! — crexnauAan rTpyla; 2 — TenaooTpa-
MaTeqbHoe TOKPHTHE, $ — 3¢pKaAbHBIR
caoll; 4 — NpHEMEAE  COMHEYHOTO HaAY-

YeHHA: 5 — TDpyOa AAA Harpeha TemAQHO-
CHTEAR

THE, OTPaXKalOWice TENJOBOE H3NydYeHHe, a HMXKHAH 9YacTb

. MIOKPHTAa AOcepeSpeHHEIM C/I0eM, OTPAXKAIOUIHM COJAHEUHHE
AyYM Ha NPHEMHUK, KOTOPHIH B3rOTOBAEH M3 MOKPHITOH uep-
HOH cTek/nAHEON aMaabio U-o0pasnof TpyOH AnA Harpesa-
eMoro TemnoHocHTedsn (Boxd). Onrtuueckuft KIII kosnexk-
topa paped 0,76, a kosddunMeHT TENJOROTEPH 1,5 Br/
{(m2-°C).

JTtom ¢ HyneBofi nOTpeGHOCTLIO B TONAKBHOK SHEPTHH, NO-
crpoennnit 8 1975 . 8 r. Konenrarene (55°43 c. w., [a-
HHA), HMeeT maowans 120 M? u ob6vem 300 M%, Ou cocrouT
13 ABYX GNOKOB ¢ mAOCKON Kpmiilefl, cOeHHERHLIX XKHJIOH
KOMHATOf O CTeKJAAHHOM Kphille#, Ha KOTOPOH pasMelaercs
KC3 naomansic 42 m2, CreHH, N0J H NMOTOMOK AOMa RMe-
10T TENAOBYIO H3OAALUIO H3 MHHEpAAbHOR BATHl TOJIMHHON
0,3—0,4 M, npryemM oHa ¢ ofeux cTOpoH ofwnra danepoil
¢ BONOOTT2JKMBAIOHINM NMOKpHTHEM. OKRa cHabxeHw Tel-
Jousosupylomumu crapiaMi. CBeXHA BO3AYX B 3aaHKE NO-

naeTca BeHTRAAHMORHON chcreMoii. Tenrora wa KC3O nepe-

NaeTcA B NOAIEMHLI 6ak-agkKyMyaaTop ofnemom 30 w?
¢ ToMIKAOA ca0A MuHepadbrok BaTH 0,6 M. Jletom ocyme-
CTBJAETCA BEHTHIAALNA Yepe3 OCTEKACHHHH NpoeM B Kpbile,
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Kosdpuuuent Tenaonorepsb cren pasen 0,14 Br/(M2.°C),
TrOZOBaA  TEMAOBAadA Harpyska = OTOMASHHS COCTABJSIET
2300 kBr-u, a ropagero BogocHabxenus 3050 kBt-u. Togo-
Bafg TenIOmpOH3ROAHTENLHOCTE COJHEUHOro KOJIJIeKTOPa
paBua 9017 xBt.u, 25 % 3TOro KOMHYECTRA TENJAOTH HCIOMb-
3yeTcst AJA oTomaenus, 34 % — AnA ropavero sogocHaGme-
HHSA, a 41 % cocTaRAAT TEMIONOTEPH AKKYMYNATOPA.

Iipn crpouTesbcTBe XHANX AOMOB, B KOTODHX NpPeAINo-
JlaraeTcs HCMNOJNB30BAHHE COJHEYHOA 3HEPrHH AJA OTOMJe-
HHA, HeoOXONHUMO YUHTHBATDH CACAYIOHIHE NOJONKEHHS: |

_ CO/HCYHHH AOM AOJIKeH GIThb CHPOEKTHPOBAH TAKHM 06-
pasoM, uToOH 06ecneyHBaNOCh MAKCHMAABHO BO3IMOMKHOE
yASBAMBAHNE COJHEUHO SHEPrHH B XOJORHOE BpeMsA rofa
H MHHHMAJBHOR ee MOCTYNJICHHE BHYTPb AOMA JIeTOM; '

HOM JNOAHEeH HMEeTh HeGOJbLIHE TelVIOBHE NOTEPH, YTO
ofecneuHBaeTcy NpHMEHeHHEM YJAYYIIEHRON TenioBoR M30-
JALHY B CTEHAX, MOy, NOTOMKE, a TAKXKE YMEHbUICHHEM He-
KOHTPO/MHPYEMOrQ MOCTYINNEHUS XOJOLHOTO HAPYKHOTO BO3-
LyXa ¥ OpraHHsailnell MPHHYAATeAbHON peryampyeMoii Bed-
THAANMA AAS HOAAepiKaHHA TpeGyeMOro TenJoBAaXKKOCTHO-
ro peXHMa NOMeIIeHHi; _ '

N0 BO3MOXKHOCTH COTHEHH N0OM Re ROJKEeH HMeTh OKOH
B CCBEpHOM CTEHe, a ecam STOrO H3beiKarh He yAaercs, To
HX NAOWAAL AOAMKHA OHTh Heloaninofi; :

B HHAHBHAYAJbHOM HOME CeBepHasA CTeHAa MOXer OuTh
NOJIHOCTBIO H/IH YACTHYHO 3aCHNaKna 3eMaell (MOCTOAHHO HAH
TOJILKO 3KMOfi), TO e OTHOCHTCH (B MeHblIeR Mepe) K Boc-
TOUHBIM H 3aMaAHLIM CTEHAM;

NOTEPH TEIVIOTH Yepe3 OKHA B HOYHOE BPeMa MOTYT GhiThb
CYI[I.ECTB&I-EHO CHHIKEHE! 6Jlal‘0}1&pﬁ HpHMeHeHHIO craBHeli
HIY B KpaiigeM ¢Jryuae [JIOTHRIX HITOp;

noTepH TEINMOTH BCASNCTBHE MPOHHKHOBEHHA XOJOAHOTO
BO3AYXa NOMKHH OHTh CBEACHH K MHHHMYMY HyTeM YILIOT-
HEHHR BCeX Mieftell H yeTpoiicrea Tambypa ¥ BXOANON KBepH;

- CONHEUHHH AOM AOMKEH HMeTb KOMIAKTHYIO ABYX-Tpex-
STaxKHYI0 KOHCTPYKUHIO, YTOGH MPHGAHIHTHCA K ONTHMAaNb-
HOMY COOTHOIUEHHIO e€T0 ofheMa H HapyXHON NMOBEPXHOCTH.

PaccMoTpnM npEMeph! KOHCTPYKTHBHOTO BHIONHEHHA PAAA COIHEY-
HHX JOMOB, NOCTPOCHAHX B PA3AHUHHX CTPAHAX, ONMMT KOTOPHMX MOKHO
NO3aRMCTBOBAT. 10MHAA BEPTHKAALHAA CTEHA ABYXITAXNKHOLO KUAOro
noma B r. Hoypep (mirtar Maccawycere, CILA, 42° ¢. 1) naomanswo
135 M! CAYXKAT CONHEYHWM KOANCKTOPOM XLJA HarpeBa Bo3ayxa (pHuc.
39). AKKYMYJIHpOBaHHe TEOAOTH OCYIECTBUINETCS ¢ DOMOMBIO TAayGe-
poBofi coau (KpucTaAnOTEAPaTa cyapdarTa HATPUA), KOTOPAA NAABATCA
IpA MOABOAS TEAJOTH W 32TBepLeBaeT npit ee oTaoAe (npu 32°C). Ko-
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JRYeCTBO FHKYMYAHpYeMOft TeRMOTH AOCTATOYHO AAA NOKPHTHR TEMNO-
notpeliaenns doma-B téyehke 10 gued.

Ilom B r. denpep B ropax mrarz Komopazo (40° ¢, m, CIHIA) xu-
Aot nacwansie 186 m® cwataen pospywHHM CONHETHBIM KOMNEKTOPOM
promageio 56 M%. yeTawommeyhum Ha wpume (pac. 40, a). Koaaextop
COCTORT H3 H2NOMOBHHY 3a%epPHeHHMYX CTEKMANHEX NAACTHH, YCTaHOBJEH-

Puc. 30. Mlon (@) B cxema reqHoCHCTeMY oTOnAeHRs (6):
1 — ROMNeXTOP: 2 — BAPKYASUNS BO3AYXE; § -~ AKKYMYASTOP TeNAOTH

HHX APYr HAL APYFOM P HIKAOHHOM NOAOXKEHHH B TeMAOH30AHDPOBAHKOM
KOpAYCE ¢ MPo3pauHol Kpelikod {pHc, 40,68). Boagyx HarpepaeTca npH
ABIKEHH MEKALY CTER/NAUHHIMII MAACTHRAMH B BeHTHASTOPOM DOLACTCR
B BKKYMYASTOpP TENAOTH, DPLACTABAAMLEA cofofk nBa BEpTHXAABHHX
uuannapz ssamerpod 09 B BucoroR 5,5 M, sanosmemmnx 6 T Kycwos
rpagnta {(puc. 40,6). Jloas coOAHEYHOR SHEPTHH P NOKPHTHH TeMAOBOH
HATPY3KH QTONACHNA cocTaaser 0,3.

pYrofl BapHanT KOHCTPYKUHH HHAOTO JOMa € TPHCTPOCHHEIM
¥ WXHOMY (dacaay auMHEM cajoM {OpaHIEepeedl) B COMHEYHHM KOdJleK-

4

AL L CTHITI AT

Puc. 40. Buewnnit pun noma (@), conHeuHElli  KofekTop (6) u cxema
reJHocHCTeMEl (a):
§: f—xopnyc; £ — TeAROMAQAANHA; J§ — CTeKANHHHE [AACTHNH: 4 ~— cTexno;

& I — woknexrop; 2— AHHYMYAATOR TENAOTH; 3§ — BEHTHAATOP; ¢ — BOANYXOBOA:
§ — pacnpedeaende. TeNAOro BosAyXa

TOPOM Hd Kpwilie nokasad Ha puce 41, a. Tubpuiiaa naccHBHO-aXTHRHAA
TEJHOCHCTEMA npefHazRaveda AR OTOMAGHHA H [OPAYETe BOAOCHAGMe-
nus, Henoctaioman sweprus noupoantes 0T saekTpoHarpeBateseR, pas-
MelMeHHEIX B GaKe-aKKYMYJIATOpE CHCTEMH TOPAYEro  BoAocHAGHeHus
H BHYTPH OFanaHBacMbix nomeiteHH. Briouesne H BLIKo9eHHe SJeKT-
poHarpeBaresiedl MPONCXOANT ABTOMATHYECKM TIO CHTHANY, MOCTYMAawle-
My OT CHCTEMbl YNPABACHRA, COLEDMAlWed AATOHKR TEMNEPaTYpH,
peryanTopsl H tepMocTaTh; Cxema reAHOCHCTeMB mMphBejena na pue,
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. Pac. 41. JloM ¢ rEGpHIEOS TeAHOCHCTEMOR OTOMMEHAR:

4 — BHEUWIBHA BHA AOMA; 6 < CXEMA TeAHOCHCTEMH: [ — COAHEUHHA KOANEKTOp HA

¥pHme xowa; 2 — pacIUpATENbHHE 6K 8 — AXHYMYASTOP-NONOFPEBATENL C SALKT-

PRYCCKHM AYGNEpOM; & ~— perysavep: §— BEHTRAb; & — HACOC; 7 — AKKYMYRATOD

¢ TenA0OOMEeNHAKON; & — PAAKATOPH: 2 — S/EKIPOHAFDEBATEND;, [ — NATUMN TeM-
. NepaTypR

t1, FENMOCHCTEMBI OXNAMAEHMA M TEMACXONOHLOCHABKEHMS
3RAHMA

TlpaMerenne CONHEYHHX YCTAHOBOK IJA HPOH3BOACTBA
X0n04a K KOHAHUHONHPOBAHNA BOSAYXA NpeacTasiser GOb-
IO/l HHTepec B YCAOBHAX XAPKOTO X/AHMAaTa, TAaK Kag HPH
2TOM NHKOBAA HAPY3Ka OXJaXACHHA COBNAAAeT NO BpeMe-
HH ¢ MAKCHMYMOM NOCTYNACHHS COJNHEYHON paaHaLHu,

8

Tennosofi KOMQPOPT YENOBEKA 3ABUCHT OT CKOPOCTH OT-
BOIlA TEAOTH, onpejesseMofi TeMNepaTypoli # OTHOCHTEJND-
HOH BJIAXHOCTBIY BO3AYX&, CKOPOCTBIO €0 IBHXKEHUS, (u-
SHUYECKOl AKTHBHOCTBIO Yesaoseka, OTeoA TENAOTH NPORCXO-
IHT B pe3yJabpTaTe KOHBEKUHH, H3JAY4eHHA H HCIapeHHs
BJIaTH C NIOBEPXHOCTH Te/a YeJ0BeKa. .

"Brifop cnocofa oxnaXXAeHHH 3aWHR 3aBHCHT OT KJH-
MAaTHYeCKHX YCJOBHI: TO, 4TO MOAXOAHT AAS CYXOro xKap-
KOO KAHMATa MYCTHHb, He TOAUTCA AMS BAAKHOTO K/IHMA-
Ta TPOTHKOB H cYOTPONHKOR, : .

MaccuBHoe oxaaxneHne. OaHUM H3 cnocob0B MACCHBHO-
ro OXJNa)AeHHs AOMA SABJIAETCA BEHTUAANLHA NPOXHaTHBIM
HOYHHM BO3AYxOoM. OaHako 3ToT cnocol >thdeKTHBeH NHLID
B TeX cAyuasX, KOrja TeMnepaTtypa HapyXHoro BO3AyXa
B HOuHOe BpeMs He npeBuitiaer 18°C. BewTHnauis Moxer
ObiTe ecTeCTBeHHOM, KOTAA OHa OCYIIECTBJAETCA NPH OTKPHI-
BAHHH OKOH M ABepefl, HAH MeXaHHYECKOH, T. €. ¢ MPHUMEHe-
HHEM BEHTHAATOPOS. BeHTHAAUKA HOUHEM 1IPOXNAAHHM BO3-
LYXOM OXJaskgaeT BCIO «TEMJOBYKY Maccy» AOMA, T. €. C03-
AaeT 3anac NPoxJAain Ha cjieAyIOWAl aenb. IGPeKTHBHOCTD
sToro cnocofa poapacTaer B chayuae NpHMEHEHHS TaieqHOro
AKKyMyJATOpa, THEpAble YACTHIIH B KOTOPOM OXJaXAANTCA
APH. NPONYCKAHWH NPOXNALHOrO BO3JYXa HOYbIO, 4 fHeM ca-
MH . OXJAKIAIOT HAPYXHHA BosayX. Boaayx, noctynanoumimi
B AOM, MOXHO MPONYCKaThL HO MPOJONKEHHOMY B jemje Ka-
HaJy, RPH 9TOM OH OXJaxaaercs, '

PHTHHA/IBHOE aPXHTEKTYPHOE pellieHHe MXHJIOro aoMa
C NIacCHBHOMN cHCTEMOH TeNJOX0JON0CHAGKEHNS NOKASAHO KA
pHc. 42, rae MANIOCTPHPYETCS NPHHUHN paboTw CHCTEMH
B peXHMe OXJIaXneHud, JleTtom HapyXHB BOSRYX ABHHKeT-
¢ BC/ICACTBHe €CTECTBEHHOfi TATH, OXJaXKAAaACh Hepes mno-
CTylJIeHHeM B JIOM NPH TPOXOXKJEHHH MOA3EMHOro KaHalsa
H HarpeBasch NPH OTBOAE TENJIOTH OT BHYTPEHHHX NOBEpX-
HOCTefi AoMa, ¥jaleH#de HACPeTOro BO3AYXa OCYUIECTBJRET-
cA H3 BePXHel TOUKHM 1oMa uepe3 TpyOy C KaJlO3H ¢ cepep-
Hoft croponbl, OTonAeHse AoMa o6eceYHBALTCH ¢ MOMOILLIO
NPHCTPOCHHOH TENHOTENAHIM H MaCASHLIX PagHATOPOD.
JBHXeHHe BO3AyXa B A0Me 3UMOji H JeTOM pEryJHPYETCA
¢ OOMOILULIO KAanaHoB. CTPeNKH YKA3WBAKT HanpapieHHe
MajieHus conHeyHslx ayvefi B 12 yacoB gHa 21 nionn u 21 ge-
kalps. 3UMOli OHU yepe3 OCTEKJICHHBIE NOBEPXHOCTH NIONALa-
0T B MOMEUIeHHs, a JeTOM HerT,

Henapureantoe oxaaxaenne. JPPeKTHBHHM CHocoGom
OXJIAKACHHA 3AAHHA B YCJAOBHAX MapKOFQ CYXoT0 KAHMATa
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ABASETCA HCNAPHTE/bHOE OXJMaXKAEHHE BOIAVXa Nepen ero
NOCTYIIeHHeM B MOMEILEHHe HJM TaJNeYHBIH aKKYMYAATOp.
B raMepe HCHAPHTENLHOTD OXNAMKACHHS BO3AYX KOHTAKTH-
pyer ¢O CMaYHBACMSIMH MOBEPXHOCTAMH WM CTPYSIMH BOAEL
Hapyxunii 803ayx ¢ Bhicokofi Temnepartypodi (35—40°C)
H HH3KOH OTHOCHTENbHON BaaxHocTblo (20—30 %) B pe-

'Il,.ll.‘ll'lo
W S VN S

Puc. 42. Conxevnbtd OM C DACCHBHOH CHCTEMOA TENJAOXOXONOCHAGKE-
HHA (B permuMe OXNAXK]eHHR):

I — KAanauwl peryARpoBaBHA; 2 =21 Rona pReM; 32| pegalpa oHeM; 4 — CTEK-
RAHHAA BONPHMHAA APepb: §, 6, 7 — Tenanll, uRcTWl, ropAsAl Bosdyx

3ynb'ra're HCHapeHHs BOAH oxna}K,n,aeTcs a ero OTHOCHTQJ]I:-
Haf BAAMHOCTDL AOBHLUIETCH. OH HCI‘IOJII:SYCTCH A OXJlax-
AeHHs moMeleHHl noMa, a npH MpoNyCKaHHH ero yepes ra-
AEUHB ZKKYMYJaTOp NPOHCXORHT 3apAAKa aKKyMyJaaTopa
npoxiajioli, KOTOpass B AHEBHOe BPEMs HCNOJb3YeTcA AAA
OXNaXAeHHA nOMellleHH .
. B 30aHHAX ¢ NACCHBHHRMH TeJHOCHCTEMaMu ofblyHo IJid
BEHTHAALMNH npenycma'fpﬂnalo-rca CrieHaAbHEe OTBepCTHH
B APOTHBOHOMOKHEIX CTEHaX, Harpe'mi—i BO3AYX yna.nae*rca
yepes OTBePCTHA B BEpXHel yacTH 103KHOM ctTeHH aoMa. Baa-
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rofapa 3ToMy NMOHHAACTCH LHabBJeHHe BO3AyXa B 3JaHHH
H HAPYXKHEI{ BO3AYX NOCTYNAET yepes OTKPLIThle OKHA, fipe-
PH W OTBEPCTHSA, PACRO/OKEHHble B HUXKHER YacTH ceBepHON
CTEHbI

PagnanuonHoe oxnaxjedne., B pafionax ¢ cyxsM xkap-
KHM KJAHMaTOM 00JIbIIIOe KOJHUECTBO TENJIOTH }'lSle‘laeTCH
B HOYHOg BPeM; B OTKPHITHMI KOCMoC. TeMnepaTtypa KOCMM-
UeCKOro npocTpaHcrsa Oauska g abcofioTHOMy HyAl0, Oi-
Hake atmocdepa 3eMan BauAeT TaKAM o6pasdM, uto a¢-
(hexTHBRAA TeMNepaTypa HaAydeHHs HOYHoro HelocBoAa
MaJi0 OTAHYAETCA OT TEMOEpaTypul HAPYXKHOTO BO3nyxa.
B ycnoeuax npoapavyHoli atMocdepnl 3Ta TeMOEparypa HH-
Ke TEMIEPATYPHl BO3AYXA Ha 8—14°C B xapkom BAaXKHOM
kauMaTe H Ha 14—20°C B xKapkom cyxoM xaumare. [laor-
HOCTE MOTOK& H3JNYICHHA aBconwrTHo YepHOro TeJa HpH TeM-
neparype neGocpopa — i °C cocrasaser 63 Br/m2, a aaa
MAaTepUaN0B ¢ BHCOKOH H3/MyYaTenbHOii CNOCOGHOCTBIO MpH
HH3KHX TeMIepaTypax, COOTBETCTBYIOMAX AJNHHAM BOJH 8—
12 MEM, NJOTHOCTL MOTOKA H3JNYUEHHA MOXET COCTABAATH.
50 Br/M? B TeMmepaTypa Hanyualouleli NOBePXHOCTH MOMET
nonmarecy Ha 20—40°C, Tipu achoM-Hebe u npospasion
aTMocepe BOAA B MENKHX OTKPHITHIX peaepayapax B ropax
HOULIO 3aMep3aer.

.Onncanrkii addeKT MOXKHO HCM01b3082TH AR panuauu-
OHHOI‘O ox.uam,neuuﬂ 34aHHA. ,IIJ]SI 3TOrg EpHIla JLoMa
JOMMKHA GHITh HSrOTOBJAEHE H3 METANIHYECKOTO JIHCTA C ne-
PEABHKHHME TENAOH30JNAUHOHHBIMH U{HTaMu (pHe. 43, 2).
B Hoynoe BpeMa IHHTH CHHMANIOT ¢ METANNAYECKOH KpPBILIH
H IPOHCXOAMT H3JYUEeHHe TeNAOTH B OKPYXKaillee MPoCT-
paHcTBO, OXNaXKjeHHe noMeIleRHi OCYIMecTB/AETCA B pe-

’ . 2

a)

-~

Puc 43. PaanalMoHHGe OXAAMEEHHE KOMa ¢ HATyYaled! MeTajaHdec-
Holt KpHIled (8) W pesepByapoM ¢ Bogo# {6):

J ~— MeTRNAHYECKAR upuma, 2 — TeNNOHI0RALHOHKEE HIHTH (nanesd); 3 — peaep-
Byap ¢ BoAchH
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BYAbTAaTe KOHBECKIHH 3031[}71(3 H H3JYUCHHA CTE€H H NoOJA.

Ja yCHIeHHa oXJamjaiuero adgdexra KpHIDY MOXKHO
OpoIaTs TOHKON NIACHKOH scmapsiiotledicst BOAMW. JlHeMm Ten-
JOH3OMAUHOHHBIE IIHTEl 3aKPHIBACT KPBHIGY H NPefoTBpA-
IAI0T ee Harpes coAHeunol pagpwanuedt. [Tox kprimiel Mox-
HO PAa3sMECTHThH TEIVIOH3ONHPOBAHEYI0 TOPHUIOHTAJbHYIO ne-
peropodKky ¢ OTBePCTHAMH AJas  UHPKYAANHH BO3AYXa.
B HoYHOe BpeMs BO3HHKACT KOHBEKTHBHOE NBHIKEHHe BO3-
AyXa H NPH ero KOHT2KTE ¢ Kaayyatomeli KpHillell OH oXJaxX-
aeTca H COOTBeTCTBEHHO OXAaXAaer sHaHHe,

Ha meranmuueckolt kpuiie aoma moryT GHTH pasMelne-
HBl Pe3epPBYapH ¢ BOAOH, HMEWIHe MepeABHKHYIO TEANOBYIO
H3oJsAUH0 (pHC. 43, ). Toamusa cnos Bogu H0—100 mMM.
Houblo B pesysbrare m3nyveHHs NPOHCXOLHT OXJAaMJeHHe
KpHIIE H BOXH. Pesepyapn cAyXat arRKyMyJIATOPOM
OX/IaXIEHHON BOAH H B JHEBHOE BpeMa 3aKPHIBAIOTCA Tenm-
J0Boft H3ONsIHER,

B ycrosHAx MApKOro BAAXKHOTO KAHMaTa Tpedyercsa He
TOJMLKO OXJAaXAeHHe, HO H OCYIUeHHe BO3AYXa C MOMOILLIO
agcopfenra (CHAHKaredd), KOTOPHA MOXHO B BHAE TOHKO-
ro cji0g pasMecTHTh NON MeTaJAHgecKof kpuiued, B Geron-
HBIX CTeHaX H [ONY MpefyCMATPHBAIOTCA KaHadu Aja I(Hp-
KyJa0HuH BOo3OyXa. B HouHOe BpeMA BO3AYX H3 NMOMELIEHHMA
TPOXORHT Hap choesM CHAHKareys, DOTJOIMAIONIero Biary.
Bugeastomasca npH 3ToM TERJAOTA MepeRaerca MeTajJaHue-
CKOfl KpHllle H H3MYUaeTCA €K B OKpy:Kalolllee NPOCTPAHCT-
BO — MPOHCXOAMT OXJAaXKIeHHe BO3[yXa H KOpnyca JoMa.
HueM KjanaHn NepeKpHBAIOT UHPKYAALHIO EO3AVXKA B CTe-
fax 34aHHA, a HAPYXHull ropAUHA BO3IAYX, NOCTYNAKIIH
B NPOCTPAHCTBO MEXIY CAOeM CHJHKArENa H MeTanjuyec-
KOH Kpbillleli, oCyI}aeT CHANKArejs H TeM CaMbiM IMOATOTAB-
JHBAET €ro AN HOYHOrO mpoluecca. :

3a cyer PaiHAlHOHHOTO OXMAXMAEHHg MOMXHo NOKPHITH
He MeHee 20 % HarpyskH OXJa’KHSHHS, a NpH HCNONB30BA-
HHH CHNHKATESJNA H BEHTRAATOPOB HA NOTONKE MOXHO OTBO-
aute 100 % u3abbrTouHOD H3NUECKOR H CKPHTOH TemaoTh
NpH TeMNeparype B NoMellleHHAX BHle 27 °C # OTHOCUTENb-
Hofi paaxHoeTH N0 68 %.

HanexHOCTE TEeRAOXONOLOCHAOKEHHS  MOBBIHIAGTCH
€ BKJIOYeHHEM B CHCTEMY TEenJIOBOI'O Hacoca.

Ha pnc. 44 mokasaHa cxeMa KOMOHHHPOBAHHOR cHCTe-
MH TeNAOXO0J0A0CHA6XERNs 3AAHHA ¢ HCNONb30BARKEM Ten-
JOBOI'O HACOCA THHA BOSJIYK—BO&IWX H BOSAYINHOTO COJiHey-
HOFO Ko/nexTopa. B peXHMe OTON/NEHEHA HarpeTHH BO3AYX
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H3 COMHEUHOTO KONMAEKTOPa MOCTYNAET B rajeunni AKKYMY-
JAATop TennorH, Mcnaphrens TENJIOBOrO Hacota HaXOAHTCH
BHYTPH AKKYMYJATOPE, a KOHASHCATOP -~ B BO3AYIIHOM Ka-
Haje pacnpefenHTe/IbHOi CHCTeMH oTomAelHs. Tenaora,
noayyeHHas paGovHM TeJOM B HMCIIapiTede, BMECTe € sHep- '

Pue. 44. CxeéMa TeqHOTENNOHACOCHOH CBCTEMH TERNOXOACAOCHAGKEEUR
: {p pexnMe OTORJNCHAA):

1 — CONHEYHRA KOAASKTOP; J— Tameduull IRKYMYARTOP TENAOTR; 3 — BEHTHABTOR;

{ — KOMODECCOP: § — BCHADHTERL; & — LPOCCERLNHA BENTHIWL; 7 -— KOHIEHCATOD;

§ — HBPYMHEERA BOSAYX; 9— BOIAYX H3 HOMemesns; J¢— B sosayxa, I -
posiiyl B ROMemienHe; [2 — 3aNOpEQ-DETYRHPYIILHE Enanak

THeli nPHBOAA KOMAPECCcopa TENAOBOTO HAacoCa OTBOAHTCA
B KOHAgHcaTope. 3afHpaeMbiii H3 HOMEUICHHS BO3AYX, CMe-
WaHKb B ONpeneNieHHOM COOTHOLEHHH ¢ HapYXKHLIM BO3-
HEYXOM, HAFPEBAETCs 32 cYeT TENAOTH, orGupaeMoli 0T KOH-
ReHCATOpa TennoBOrCc Hacoca, H BEHTHAATOPOM NogaeTcHn
B noMellleHHe, B cocTaB Ten0BOro Hacoca BXOAHT ApOCCeb-
ULl BEHTHIL, R

B pexuMe 0XnaXXAeHAS NEPEKAIOUAIOUIHE KNANAHE HIMe-
HRIOT HAaNpaBJiieHHe NBHXKEBHA BO3LYXa BO BTOPHYHOM KoH-
type, T'opAunR B03AyX H3 DOMCHICHHS OXJaXAaeTcs NpH
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NPOXOA(AeHHH uepe3 HCMaPHTENb, B TO BPEMA Kak BO3AYX,
HCTOJb3yeMBil AJIA OTBOAA TenAOTH H3 KOHAEHCATORA, BLI-
GpacmBaercs B aTMochepy, OxaaxaeHue rajieqHoro akky-
MYAATOpa TIPOUCXOLHT 3a CUeT WHPKYJIALHH BO3AYX2Z B KOJ-
JIEKTOPE B HOYHOE BPeMS,

B cacTeMe ¢ TeNMOBHIM HACOCOM THNA BOAA—BOMA, KAK
MPaBHAO, ACTIONB3YIOTCA ABa 0Gaka-akKyMYJsiTOpa — OAMHH
¢ ropAucii, a BTOPOR C XOJNOAHOH BOACH — H TEIJIOBOIH Ha-
COC MOAJAEPIKUBAGT 33JaHHYIO pasHocTe TeMnepatyp. Taxan
CHCTEMA HageXHO pafoTaer KapKHM J€TOM ¢ BHICOKOH HH-
TEHCHBHOCTBIO COJIHEUHOW pagdAaUlnH, MadblM KOAHYECTEBOM
OCAlKOB M HH3KOH CKOpOCTHIO BeTpa, Ee MONKHO NPHMEHATH
B pecnybankax Cpeppeit Asun.

AXKYyMyJHPOBaHHe TENJOBOI 5HEPTHH MOXeT OCYLHecTB-
ARTHCH B ofHOM §ake, pasieqfHHOM Mepropojikoil Ha Ase
CEeKUHH: BEPXHIO — 1714 ropauefi H HUAHIO — 1711 XOA01-
HOM Boast. C nMOMOHIBIO TENMJIOBOTO HACOCA TEMJOTA H3 MHK-
Heii cekuHH 6aKa, rae pacnoJioXeH HCnapHTe/b, Nepeaaercs
B BEPXHIO, B KOTOPO# YCTaHOBNEH KOHAeHcarop. B pexume
OTONJIEHNS. FOpAYas BOAZ Hs BepxHeifi uacTH Gaka Hampae-
JAfeTCs B CHCTEMY NMaHeABHO-Ayu#cTOro oronjeHnus. Ilps pa-
Gore CHCTeMB B peiKHMe -0XJaXJAeHHA BOJA B BeDXHel cek-
HHH 6aka oxAaXKpaeTcs B mpollecce HOTHOTO HIAYUEHHA
TEIJIOTH KOAJEKTODOM, 4 AAf OXNAXKAEHHS NOMeIleHHs HC-
noae3yetcs Gonee X0J0/Haa BOJAa H3 HUMHel cekuud Gaxa,
npHYeM HeoGXOAUMYIO pPasHOCThL TeMilepaTyp obecneunsaer
TennoBoit Hacoc, OObiuHbIe KOHAHUHOHEPH BO3AYXa MOXNHO
PEKOMEeHA0BATh JHWL AJia PAfOHOB C CYXHM JKAPDKHM KJH-
MaroM. Bo BRraxkBOM KAHMATe HeOGXOAHMO NMPHUMEHATH Cle-
UHABLHYIO YCTAHOBKY EAA ocylleHHs soanyxa. Mcemoss3osa-
HHE TEA0BOro Hacoca HauGoJee UeslecooBpa3Ho B TAKHX
KAHMATHYECKHX 30HaX, rae oTCyTCTBYIOT 60JbilHe KoAae(a-
HHY JETHHX W 3HMHHX TeMTNeEpaTyp BO3AyXa H TenjoBhle Ha-
TPY3KH CHCTEM OTCNJIEHHA H OXJAMAeHUs MPHOJH3ATENBHO
ONHHAXOBE. B 3THX YCAOBHAX TeNNOBOH Hacoc HCMOAL3YET-
¢ KPYTJOTOAHYHO C NOJHOH zarpyskofi.

Ha prc. 45 nokasasa cxema abcopGUHOHHOH BOAO-AMMH-

AYHOM TeJHOCHCTEMEl OXAaMAeHHs 32aHHA, B stof cucreme

aMMHAK CJAYXKHKT XJafareHToM, a poaa — abcopbenrom. Ha-
rpeThlii B COJHEYHOM KONJNEKTOPe TeMJIOHOCHTeNp C TeMiiepa-
typoii 80°C nocrynaer g resepatop. Vs abcopbepa cein-
BBl pacTBOp XAanareHra (aMMHAaKa) B BOXe MOAAeTCA Ha-
€OCOM B TeNNOOOMeHHHK, rie HarpeBaeTCa 10 TeMOEpaTypH
70 °C u nocrynaer s reHepaTop, B KOTOPOM NPH HArPeBaHHH
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H3 pacTBOpa BbAEASeTCA aMMHAuHHA nap, Caabwit pacTbop
aMM¥aKa uyepes TenyooOMEHHHK cTekaer B aGeoplep, a na-
pH aMMHaka ¢ Temneparypoli 75°C noche oTheneHHs ka-
fleflek BOAW HanPaBAAlOTCA B KonaeHcarop. M3 xkongenca-
TOopa KHAKHA XJafaresT uepes APOCCeNbHLIAI BEHTH/Ih TO-
CTYmaeT B HCTapHTeMsb, TAe OB OTOHpaET TeNAOTY y BO3MYyXa
(BOAH) H CHOBA mpeBpallaeIcs B Nap, a OXAaXAEHHbIHA BO3-
Ayx (sona) HanpasaseTcs B noMeilenue. [lapm aMMHaka
noCTYnanT B abcopbep H NOrIGULAI0TCH CAabnM paCTBOPOM.
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Prc, 45. Cxema B0A0-aMMHAYHOH TelHOCHCTEMH KORAHURONMPOBAHMA

BO3AYxa:
! — coaneannll xmhex‘rop: $ = regeparop; 3 — HORBERCATOP; 4 — HENapHTeAb)
5 — abcoplep; & — TenACOGMEHHRK; 7 — HacoU; & — BeHTHAL; ¥ — HapyHHBA BO3-

BYX: [0 — oxmaMIedALl B0sRyx; [J =— XQAGAREH BORA; 12 — rOpAdER BOAA

Tenaora, BHAeAsOWasics B abcopbepe U KOHAGHCATOPE, OT-
BOAUTCH ¢ NOMOLILIO BOAK, OXJAAXKAeHHOR B Fpaaupre. B pe-
aysbTaTe mofyyaeTcs Harperas Bofa, CHAbHHR pacTBop Ha-
COCOM NOJAETCSH Yepes TRNROOOMEHHHK B FeHEepaTop.

B renHocHcTeMe, NOKa3aHHOA Ha pHe. 46, xnagarenToM
cAyXHT Boma, a aGcopGenrom — Gpomuctriii autuil. Ilpu
NOLBOAE TEMACTH B T¢HEPATOpe NMPOHCXOAMT HCMapeHHe BO-
Anl. XJagaredT — NeperpeThiil BOAAHOR nap — Hanpapaser-
ca B koHmeHcarop. (OpasylOLIHficA KOHIEHCAT NPOXOAHT
qepes ﬂ.pOCC&thHblﬁ BeHTHJIE B HMCNApHTEAb, & 38TEM l]_ap
NOCTYHAeT B aacopGep, Tie OH CMEIIHBAETCA C KOHLEHTPHPO-
BAHHKM DACTBOPOM GPOMHCTOrQ JIHTHA, CTEKAKOIULUM H3 rene-

' 93




paTopa uepes TEIUIOOGMeHHHK K ADOCCENBHHA BEHTHIAB.
B ucnaputene u abcopbepe mopaepKHBaeTes PaspekeHHe.
Tennora uz aGcopfepa H KOHAEHCAaTOpa OTBOAHTCA BOAOH,
oxxaxpennofi B rpagupHe. [IpenycmoTpes Gax XOAOAHOf
BOIH, H OCYILECTBAACTCA MOAMHTKA.

B reneparope mongepkHBaercs TemMmeparypa B Hpele-
nax 77-—99°C, B abcopGepe H KOHAEHCATOpe — MOPARKA
40°C, a B ucnapurene — okoso 5 °C. Tipy ncnapedun BoAw
B HCHADHTEJe NPOHCXOANT OXJaKAcHHe BO3AYXAa HAR BOAH.
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Puc. 46. Cxema OpoMHCTO-THTHEBOA FefHOCHCTEME KOHAWUMORHPOBAHHA
BO3AYXa:

F — monmeyTop; 2 — TEAROOOMERRAN; J — AKKYMYARTOD TEMAOTH, 4 — ROTEN; 5 —
reHepaTop; § — pcnapHtTent; 7 — abcopbep; § — ROHDeHCaTop; 9 - rpanupna:' 19—
OXAAAHTENE BOIAYER BEHTRARTOPOM

Cna6uift pacteop us aGcopfepa Hampapifercs B reHeparop,
H UMKA nosTopseTcs. TennooGMeHHHK HCMOJB3YeTCA AJs
nOAorpeBa ciaboro pacTBOpa 33 cYET TENAOTH, OTHEMaeMof
Y KOHUEHTPHPOBAHHOTO pacTBoOpa,

B cooTBercTBHH ¢ pHC. 46 B3 CONHEYHOTO KOMIEKTOPA Ye-
pes TenyIoOOMEeHHHK WJIH HENOCPEACTBEHHO TEMAOTA Tepe-
Jaerca B Gak-akkyMmyaarop, HHpKyaanHs TennowocHTe s
B KOHTYDE KOJIIEKTOPAa H aKKyMyadTOpa OCyLecTBAfeTCS
nocpedcteom Hacoca H4 u H§. Topasas Boaa uz baxa-ak-
KYMYJASATOP2 MOCTYNAET P KOTEN, 3aTeM NojaeTcd HACOCOM

2 B reHepaTop, @ H3 Hero — B HUXKHIOK YaCTh AKKYMy/a-
‘TOPa K gepe3 TPeXXOACBOH BCHTH/ML — B KOTeA, DTOT BeH-
THL NPeJOTBPAMIaeT NOMaaHAe TEeIJIOTH H3 KOTAA B aKKy-
MynarTop. Oxaaxaaionan Boja 43 rpagupHu Hacocom H3

]

noxaercs B aGcopGep H KOHACHCATOP, NPH 9TOM €e TeMne-
parypa Bospacraer ¢ 24 ao 32 °C. Hacoc HI nopaer oxnax-
LaI0IyIo BOAY AJA OXJaMACHHA BO3AYXA, N0AABAEMOrO BeR-
THJASTOPOM B 3JaHHE,

Bng ycranosku momuoctsio 10 kBT Tpebyerca conuey-
uuit KoayexTop maomaznee 50 M3 (npu KIIJ 34 %), oHa
CTOHT oKONO 15 THC. py6., B TO BpeMs Kak OOHUHEEA 3a€x-
TpHYecKufi KoHpHUHORep — 800 py6.

Banauc snepriuu 6poMHUCTO-AUTHEBON YCTAHOBKH MOLIKO-
¢thic 10 kBT XapakTepH3yerca CAEAYKHIHMH BeaHYHHAMH
MOIIYOCTH TOTOKa TemaoTw (¢=0,8): renepaTop —
12,5 kBT, konpeHcarop — 10,55 kBr, aGeopbep — 11,95 kBT,
rpagupua — 22,5 kBT,

12, NNABATENBHLIE BACCEMHBI C CONIHEYHBIM OBOTPEBOM

Conneunsie ycraHOBKE HauGosee mesiecoolpasno nphMe-
BATH A HH3KOTEMNEpaTYPHHX mpoueccos. TeMmepatypa
BOIH B HJapate)bAHX SacceifHax o0HYHO MOANEPKHBACTCH
Ha yposte 20—27 °C, uto Bcero fia 5—15 °C Builiie TeMnepa-
TYPH HAPYKHOTO BO3AYXa, H SHEPTHs CONHEUHOR pamHauHH
B JOTHHH NepHOR — ¢ HauyaJa HIOHS Ao CepefdHH cenTAG-
pf — BIOJHE MOXeT 3aMeHHTh TPAAHUHONHBI HCTOUHHK
sueprun, TO e OTHOCHTCS H K J€YeGHHM MHHEPaJbHHM
BaHHAM, XOTSl B STOM CAydae TeMnepaTypa BOAH H HECKOJAbe
Ko Bbilie — 35—38°C. Baarogaps HCHONL30BAHHIO COAHEY-
HON 3HEpPTHH KYNaJbHHWH CE30H B OTKPHTHX NJABATE/IbHHIX
Gaccefinax Oyner yBeanyes Ha 1,5—2 mec. B roa, a B sa-
Kpuirix Gaccefinax Gyler ofecmeueHa gHAUHTEAbHAA IHOHO-
MHS TON/HBA, OCOGEHHO C YHEeTOM TOrO, YTO B JSTHHil mMepH-
o1 KOTAH paGorator HeadrperTnBHo — ¢ Huskum KIIM. Or-
KJAIOYeHHE KOTJAOB Ha STOT MNEPHOA He TOJABKO CHHIKAET
pacxoll TONJHBA, HO H yMmeHbllaeT 3arpasHeHHe OKpYXaio-
meft cpefbl BpeqHHIMH BHOPOCAMH, B TOM UHC/E OKCRAAMH
CepH M a30Ta.

B page crpau (CLLA, Ascrpamas, ®PI') B TeueHHe MHO-
X J€T YCNellHo 3KCHayaTapyercsa G0MbIIOE YHCAQ YaCTHHX
H KOMMYHAJIbHbIX MJaBaTeNbHux OaccefiHOB ¢ CONHCTHHIM
oborpesoM. Dro nepcrnexTHBHag o6aacTe NPUMEHERHA COJ-
HEUHBIX YCTAHOBOK KaK B CIOPTHBHO-O3AO0POBHTEJIBHHX yi-
peXAeHUAX, TaK H B HHEMBHIYaJbHOM CTPOUTENLLTEE B Gna-
TONPHATHEX B KAHMATHYECKOM OTHOUIERHY paHoHaX CTPaHH,

B ycnonax cpeaneit nonocs B 1oxuaoh yacth CCCP re-
AMOYCTAHOBKH MOTYT AaBaTh Kak MuKHMyM 250—300 kBrt:4
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nosie3noft TenAOTH B Tof ¢ | M? NAOIWAMH TOCKOTO COMHRY -
Horo koJAMeKTopa, OfHa H3 BO3MOMHEIX CXeM TeJHOYCTaHO-
BOK AJIS MOAOTPEBa BORLI B iinaBarefpHoM GacceliHe HOKa-
3aHa Ha puc. 47, a. Bona 43 6acceiiHa HACOCOM NMPOKAYHBALRT-
cAl uepes GUILTP R HAAPABASeTCS B CONHEYHAT KOJIEKTOp.
Harperas BoAa U3 KoaJekTOopa Nocrymaer B Oac-
celin. B cxeMe mpeayCMOTpeRR ofpaTHLIA KJAanaH, BO3AYyL-
Helfl knanad W OalmacHas JMEHg ¢ sBenTHaeM. Koanextop
AOJKeH OHTp H3TOTOBAEH H3 KOPPOMOHHO-CTOMKHX MaTe-
pranos, yroOn He NOABEPraTbCH ArpecCHBHOMY NefiCTBHIO
BO/AB H3 Gaccefina. Kpome Toro, MarepHas moqsKeH Bhifep-

b I
VI b o B
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Pre. 47. CxeMBpt COMMEUHHX YCTAHOBOK AAS 06OrpeBa NAJRaTeNbRER
GaccelivoB: '

4 — CAROROKTYPH2H CXema; O —cXeMa@  COMHETHO-TEIIOHACOCHOA  YCTAHOBRM:

§ - Gaccefly; 7 — Hacoc; 3 — BHABTP; 4 — OOPATHHA KNaNaH; 5 — KOANEKTOD COA-

HeqaRoft IREPruH; § — BosAYIAWHK; 7 — Bafinac ¢ PeHTHAEM; § — TennoBOR HACOC;
% — renacolMerRAK; 10 — TpexXoxosoli KnananA .

KHBATHL Temnepatypy or —20 no 70 °C, o6naaaTs xopoied
NOrAQUIATEJIBHOA CMOCOBHOCTBIO H BLICOKHM KOI(pPHUHEH-
TOM TenaonpoOBOAHOCTH. '-Iepes KOJ’[ﬂ&KTOp NpoKayHBaeTca
Boasllioe KOAHYECTBO BOAM, H A0MAXKHo 6HTE ofecneyeHo Ta-
KO€ TNOfIepeyHOe CeyeHHe KAHAMOB, UTOOH THAPABJHYECKOE
CONPOTHBACHHe 6bn0 MuHHManbHbIM. Hanbojee noaxons-
WHMH MATEDHAJAMH ABAAIOTCA OKPalleHHBIE B YepPHHf mBer
NOAHSTHNEH, MONHNPONMICH H CHHTeTHYeCKH Kayuyk. [lep-

Bbl¢ B MaTepHana AeweBll, 8 Kaydyyk 3HaYHTeAbHO AOPO- )

Xe, Ho Ooace crofikrfi. TIpH rofoBoM mOCTYMAEHHH
1050 xB7-y/M? cONHEYHON SHEPTHH Ha FOPH3OHTAMABHYIO 10
BepXHocTe H nuomany KC3 800 M23a €e30H renHoycranos-
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ka Moxer xaTe 170 MBt.u tennoTH, a norpe6uoets B TeM-
aote cocrapiaer 270 MBr-u. B manHom caywae KCD me
HMeeT OCTEKACHHA, BOAA B HeM TMoAOTpeBaercs Ha 3,5°C, -
H CpPefHAN TENJOBAasA MOLUIHOCTL YCTAHOBKH 34 CE30H COCTaB-
anet 270 kBr, a ee KITJ — 38,3 %. Jdnunnse opebpennne
TpyGst HITOTORAEHH H3 MOJUIPONHACHA, a PpsAMOi H obpat-
HLIA COeARHNATE/bABe TPYGONPOBOAKN — H3 HOJHITHIACHOBBIX
TpyS. -
CxeMa  KOMOUHHPOBAHHOH#  COMHEMHO-TENJOHACOCHOH
yCTaHOBKH aas o6OTrpeBa NnaBaTeAbHOTO faccefiHa MOKasa-
va Ha puc. 47,6. JleroM B GacceifiHe nonfepKUBACTCA TEM-
neparypa He #HuKe 20 °C, D10 ofecneukraerca ¢ NMOMOIIBLIO
KC3. Ilpn HeSnaronpHATHHX MOTOAHHIX YCAOBHSX BKJIOUA-
eTCA TENNOBOA Hacoc, HemoJbaylomus KCD B kayecTse #e-
napHTens. :
Has cHHXKeHHs TemJOBBIX MOTEPL BOAHAA NOBEPXHOCTD
Gacceftsia nokprpaercd cneilnanbrofl oboaouroi. Ecan tem-
nepatypa BoaH B Gaccefine phie, uem B KC3 (ocesblo, Bec-
wott), To KC3 oTkawouaerca, a paboTaer Tennosoii Hacoc.
~ B ycanoBusnx cpepdefi zacth CCCP renMoycranoska,
NnpeAHA3HaYeHHas AAS ROAAEPKAHHA TEeMNEpPaTypH BOAR!
B MAapaTeJbHOM Gaccefife Ha ypoeHe: 20—27°C, nder 3a
ceson 250~-270 xBT-4 nonesHofi TenaoTw Ha i M? maowanu
KC32. [Ian cpaBHeHHA yKa#KeM, 970 OJOBaA yheJabHaq Ten-
AONPOMIBOAATEABHOCTE NeIHOCHCTEMH TrOpAYerc BOZOCHa6-
xennsi pasHa 300-—500 xBr.u/M? B rog, a rennoycraHoBKa
oromnenns {30—70°C) 150—300 kBt-u/m® B rox. Bacceiiu
TepsAeT TenJAOTY BCJeNCTBHE HCNADEHHA BOAB, KOHBEKIHY
M H3JyueHHg B OKPYXKAIOMUYI Cpely, TeMJONPOBOZHOCTH OT
AHa K rpyHTy W Ha pasorpes. TpebGyemoe KONHUECTBO Tern-
A0TH 0T OOHYHOING TONJIHBHOIG HCTOUHHKA PABHO PAa3HOCTH
MEeAN(IY CyMMApHEIMH TenjiomorepsiMu GaccefiHa W moCTym-
AeHHeM COJMHeYHOH 2HePTHH. o .
TennoBble TOTEPH OTKPHITOrO MNABAaTeNLHOTO OGaccefina
moryT ObTb CYILIECTBEHHO CHHMEHB, €C/IH B. Te HEPHOAM,
Korfa Gaccefii He HCNOAL3YeTCA, T. €, B HOYHOE BpeMs H B
XOJNOAHYI0 HEHACTHYID NMOTOAY, 3aKPHBATHL ero BOAHYHO fiO-
BepXHOCcTh, Hdyig STOTO MOXHO HCMOAb30BATH TNOMHMEpHYIO
maeHKy WM HJHTH W3 Nedomacra. Ilpu palore Gaccefina
NOANMEPHOE NMOKpbITHE yOHpaeTcs W XPAHHTCHA B CBEPHYTOM
BHAE Ha xpaio GacceiiHa, HIUTH TaKkKe MOTyT GHTEH CJOKe-
Hbot Tam e B BHie wrabensi, Bropofi BapHaHT — 3TC AByX-
cAOfHOe MOJAHMEepHOe NMOKPHTHE B BHAE MOAYIHKH, KOTOpas
HagyBaeTCs BO3AYXOM:H HI0JHPYET NOBEPXHOCTH BOALI OT

7—675 97



HapyXHOTO BO3LYyXa; npH pafore GaccefiHa BO3AYX BHINYC-
KaeTcs H 61arofiaps HaldHYHo yraKedanreseli NOKPLITHe 10-
rpyXaercs Ha fiHo Gaccefina, 3amuTa nOBEPXROCTH BOAH OT
RApPYKHOTO BOSAYXa NO3BOJRET yMeHbIHTL TENJIOBLie IOTE-
pH Ha 40—50 %, 910 npn nnomianu Gaccetina 1000 m? 3xpH-
BAJIEHTHO 3KOHOMHH nouty 25—35 M wmasyra 3a ceson
B pafioHax C roZOBbHIM NOCTYNIEHMeM COJHEYHOfi 3HepTrHH
nopaaka 1000—1100 xBr-u/m2.

[Ip# HCTOB30B2HHH NAACTMACCOBLIX KOMNEKTOPOB cebe-
cTOHMOCTs | KBT-y Tennorw 8 3-—5 pas HHXe MO CpaBHe-
HHIO CO cTaHIapTHHME njockaMH KC3 u B 6—10 pas HHxe
N0 CpaBHeHHIO ¢ BakyyMupoBaaRbiME KC3.

Oaua ®3 BanGojee KPYDHHX OTKPHITHX MIABATENbNHX G6acCefiHoB
¢ coliteunolt ycranoskoli g Esponie waxoautea B r. Bane (®PT) b nme-
. €T MAoUlanp moBepxkocTH sonu 1500 M2 n o6seM 2500 u2. Beero p ®PI'
sucnayaTHpyercs 2800 GaccefiHop co cpesHell paomaabio oavoro Gacceli-
Na 1270 % u pacxol TORAHP2Z 3a ce30R cocraBaser 92 T Hedn B2
1 Gaccefis, a pcero notpebagercsa 260 Twe. T HedtH. OfUIHe TENAONOTEPH

Gacceitga cocrapagior 2390 xBr.u/m? 3a cesom, B TOM 4HCJe 3a cveT

H3NYIEHHA ¢ TNOBEPXMOCTR BOAH Tepaerca 1570, ucnapennd W KORBeK-
nui — 540, ¢ npoMuBommofi sonoft — 230, BcreRcTHe TENMIORPCBOAHO-
¢t —256 RBr-u/M® W RoTepm BPH MepEOM palorpepe COCTARAMIOT
25 uBr-u/M%.  BcjeacTpHe AOIMOIIEHHA ATMOCHEPHORO H COMHEUHOrO
MIIYUCHHR NPHXOEL SHepruE cocrapaAer 1730 kBr.u/M? 3a ceson, a of-
WaA noTPeSHOCTL B TemAOTe 34 Ce3oH papua 660 kBr-u/m2 Mrak, Max-
CHMaAbHHe NOTePH ofyCcaOBAcHHM HemapelfeM H TenAoOTAadefl oT Bo-
AH K BO32YXY, & BTOpas N0 BEAHTHHE DOTEPA TENAOTH — PAIRCLTH
MEXAY UILEYYEHHEM MOREPAHOCTH BOANW A HOTJIOLieRHeM aTMocdepuoro
ManrygeHHs {B AHanmazoHe NLJaHy BoaH oT § A0 60 Mxm), coctamamwllag
370 kBT-4/M? 3a ceaon. '

Ecnn rayGuna Gaccefina He apesniiaer 1 M, TO ero aKo
H CTeHH JONMXKHH GbiTh MOKPAHIEHH KPacKo#i ¢ BLICOKOA no-
TAOHIaTeAbROH CNOCOGHOCTRIO, a HHO, KpOMe TOro, JOMXKHO
HMETh HIEPOXOBATYIO NOBEPXHOCTb. JIAs MPOMBIBKH QHALT-
POB HCTOAbL3YyeTCS Tenjas BOJAla, HOPMAa PacXoAa Ha ORHY
npoMuiBky — 0,9 M® na 1 M? nomepxnocru Gaccefina, Ten-
JIOTY NPOMBIBONHON BORH HEOGXOAHMO YyTHAHIWPOBATD, yCTa-
HOBMEB nocae (PHALTPOB TEMJIOOOMEHHHK, :

IIpu peanHsauuu Beex Tpex yKasaHHHX CIOCOGOB 9Hep-
rocGepeennss noTpebHOCTs B TeNNIOTE CHHIKAeTCH 10
260 kBt-u/M* 3a ce3on, uto cocrabaser Beero 40 % mepso-
HauaasHOro 3HageHnd. [Ipn aTom TpebyeMasn naotlaap nJjoc-
koro KC3 ymennuraerca o 0,4 M? (BMecto 1 M?) Ha 1 M2
NAOWaAH TMOBEPXHOCTH Boal B Gaccefine. TIpy stTom rogo-
Boe renaonorpeSaeHHe  Haccefina  cocraBsaser 700—
800 MBr-u4, cpeaHecyTouNasn TeNnJONPOUSBOAHTENLHOCTE re-
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JHOYCTAHOBKY 34 nepHon Mmafk—cedralbps 2,5 &Br-u/m?
B AeHb {MaxcHMym 6 KBT-u/M? B pe#b) npu nsowmazau no-
Bepx#ocTH Bogs KC3 1500 M2, Temnepatypa sonrl Ha BXO-
ge B KC3 20—27°C, a Ha Buxofie 24—36 °C npH pacxoae
10—90 m?/y,

Fmnasaverseprasn

CONHEYHBIE YCTAHOBKHA ANA NMPUMEHEHKA
B CENbCKOM X03_$|I7ICTBE

13. CONHEYHBIE TENAMLLLI, CYWMAKUA U KYXOHHBIE MEHA .

B cesberoM X03RHCTBe HMelOTCH GOMbLIHE BO3MOKHOCTH
IR NpHMeHeHHs COMHEUHHX YCTAHOBOK — B PacTeHHeBOALT-
Be, XXHBOTHOBOJCTBE H caloBOACTBE. Peun HACT NpeX e BCe-
FO O TeJHOTENAHLAX, CYUIHABHEX YCTaHOBKAX, ropayeM Bo-
AOCHA0KeHHH H oTOIMIEHHH $epM No PAIBEAEHHIO KPYTHOrO
poratero ckora, cBHHEf, gTHL, 0 NOAOTpeBe BOAH Asia Gac-
cefiHOB nnA pasBeleHHs PHO, 0 XONOAHABHHX YCTaHOBKax
H 7. . Hanpumep, B cenbckom xoasfictse  Toamangaw —
cTpaHbl ¢ HaHOOJee COBPEMEHHBIM CEJBCKHM XO3AACTBOM —
norpebaserca 1/3 pcell TennoBoilr 3HEPTHH, HCMOALIYEMON
B arpapHoM ceKkTope 3KOHOMUKH cTpaH EDC, npugem 90 %
NPHXOAUTCA HA SHepronorpedneHne B CaJOBOACTBE H Oro-
pPOZHHUYECTBe, & A0NA TenJHi cocrasaser 20 %. 'opayas so-
za ¢ Temneparypoit 10—80°C notpebaserca nnAs PasiHd-
Helx ueneh Ha depmax. Taxr, nas OTONNCHHA CBHHAPHHKOSB,
NITHUHUKOR, MOJIOYHEIX fbePM TpebyeTcs -BO3AYX HJAH BoAa
¢ rtemneparypoll 20—45°C, ans ropsuero BoaocHaGxe-
HHA — BOAA ¢ Temmeparypofi ao 80 °C. Ot obmero obvema
TenjonoTpebaeHns B ceAbcKoM xosaficTee Toananaun, sk-
BHBZJIEHTHOrO 3 MJH. T HedTH B TOM, HCHONH3OBAHHE COMHEY-
HOli 5HeprHH OfecmeyuBaeT 3SKOHOMHIO ©0K0A0 0,2 maH. T
HedTH, 2 npPH YCJAOBHH NMPHMEHEHHs YNyUlIeHHOR TenaoBod
H3OJAUMH, B TOM YHC/E MOABUIKHLIX TemJOHU3OAAUHOHHBIX
9KpaHOB, IKOHOMHA RoCTHraeT 1 MiH. T HedTH B roa, Onu-
CcaHHble B MpeAnjymedi riaBe YCTAHOBKH OTORJIEHHA H TO-
pAYEro BOAOCHAGKEHHA NPHMEHAITCH H NAR CENbCKOXO3AM- -
CTBEHHBIX OOBEeKTOR, XOTA BO MHOIHX CAYYafix OHH HMeioT
6onee NMPOCTOE KOHCTPYKTHBHOe HCMOAHEHHE H OPHEHTHPD-
BaHn HA HpHMeHeHHe MeCTHHX MaTtepHanos. Huxe paccMor-
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peHn ApyrHe THNE TEAHOYCTAHOBOK HJA CeNbCKOTo X03sii-
CTBA.

Feanorennnust. [loCTOsMHHO BospacTaeT NPOH3BOACTBO
OBOUleli B SaKPHITOM TPYHTE — NapHHKaX H TeNmJHLAX.
B ckanguHapckux crpauax, Nosnanaun, OPT norpebaenne
SHepruH B TeNJHLUAX cocTaBaser 1—1,5 % obmeHanuoBaah.
Horo sHepronotpebaenus H pocruraer 20—35 % obuiero mo-
TpebaeHus sHeprut B CENBCKOM XO3ffCTRe.

Tenanusl — 10 GHONOrO-TENAOTEXHHYECKHE YCTPOHCTRA,
H OHH MOTYT GHITE BECbMa CYWECTBERHO YCOBEPIUEHCTBOBA-
HEIL, €CJIH HX NPEBPATHTH B TeAHOTEMHUE, COJHEUHAst HEp-
THSt B OOBIYHOM TeNAWIe HCnonb3yeTcs TAABHHM 0fpasoM
AAas npouecca GOTOCHHTE3a, MPH KOTOPOM pacTerHs NOrAo-
malor H akkymyaupyior go 10 % sHeprun max210Wero cod-
HeYyHOro HanyyeHus. IIpu 3T0M M3 AHOKCHIA yrsiepoaa H BO-
Ab TI0A LEHCTBHEM COJHEYHOro cBeTda 06pasyloTcs yraeBOjiLI
H MOJIeKYAAPHLA KHcnopoz. M3 moaexkya yraeeonop obpa-
3YIOTCA OpraHHYecKHe BeHleCTBa, HeODXOANMEE AJS JKH3HM
H pocra pacTeHHd.

B o0m4HHX Tenaumax H3-3a GOAbINON NJOCLIAAH CBETO-
NPO3paYHBIX NOBEPXHOCTEH BOSHHKAIOT SHAUHTEeAbHble TEn-
JIQHOTEPH, AAS KOMIICHCaHH KOTOPHIX TpeGyeTca onpeseneH-
HMf pacxon TONAHBA B CHCTEMe oTONAEHN, Tenauust MoryT
060rpeBaThCes ‘TOpAYSH BOROH, BOLAHKWM NApPOM, HATPETLIM
BO3AYXOM, HHpPAKPACHHIM H3JAyYeHHeM WM NPORYKTaMH
cropanuda tonauBa. IIpH cO3LZAHHH TeNHOTENJHUH Mpexie
BCEr0 HY:XHO nosaloTuTbCs O CyIHecTBEHHOM CHHIKEHHU
TENJACTIOTEPL 34 CYET MPHMEHEHHA TemaoH3oaauny. Kpome
TOr0, HeoOX0AUMO oO0ecrneuHTL YJNaBJHBaHHe MaKCHMAJbHO
BO3MOXHOTO KOJMYECTBA CONHEYHO! SHEPrHH H aKKyMyJan-
poBaHHe R3GHTOTHOR TEMAOTH,

CaMa relHOTCIIHLA CJIYKHT NACCHBHOM [E/IHOCHCTEMON,
Juna noseilieRds ee 3PpPEKTHBHOCTH HEOGXOAUMO HCIOJb30-
BaThb aKKYMyJasaTop Temdorel, Ha pue, 48 nokasana cxema
FeJIHOTENMIHULI ¢ ABOMHEM OCTEKJeHHeM, TENIOH30NHPOBaH-
HOIl CeBepHON CTEHKOH, HMeIoIlefl OTpaXaTe/bHOe TNOKpPbI-
THE HAa BHYTPeHHeHl NOBEPXHOCTH, H IPYHTOBHM AKKyMyasd-
TopoM Tenaotkl. O6uuHAA RACHOYHAS TENJIHIA MOKET HMETh
NOANOYBEHHHA AKKYMYJAATOD TemnoTe {puc. 49). Tennuna
nMeer naomaas 500 M?, a aKKyMYJATOP pPACMOAOKEH RAOA
TenJuuel Ha rayOune 0,6 M, BHNONHEH B BHAE AMK IUHDH-
Hoit 5,4, anuHoi 80 u rayOuHoi 1,2 M, KoTOpas sanoaneHa
KyckaMH rpakura pasMepom 150—200 mm. AkkyMmyanrop
HMEEeT KHpPOHUHble KaHaAH, CcoobDMlaoiNuecas ¢ TeNnHHeH
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Puc. 48, TTpunnun pators reanoTen/fusl

TpyBamu auamerpom 350 Mm. B ofHOM KaHane yCTaHOBJEH
BeHTHAATOD MomHoeTwio §,1 kBT, :
Tenaufi BO3AYX H3 TeIUIHUE IPOXOAKT 110 NEPBOMY KaHa-
Ay, OTAAeT YacTp TeIVIOTH aKKYMyJATOPYy W 3aTeM BO3Bpa-
1aeTca yepes BTOPOR KaHah k BEHTHAATOPY. [HeM akkyMy-
ASTOp 3apANAeTCs TenaoToH, a Houbio paspamaerca. [o-
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Puc. 49. Tlaenounas  TEMIHLA ¢ TPYHTOBHM ARKYMYAATOPOM TerOTH:
f — tenanua; 2 — aREyMYAATOp; 3, 4 — KaHaaw; 5, 6 -— Tpylsl; 7 — pentunaTop
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JA0BAas 9KOHOMH#A TONMHBaA cocrapaser 400—500 1 yeaoeHoro
Tonpupa Ha | ra o6pabarHeaeMoli naollafH.

Pacxox aueprua s tensuuax ymeHsLWaeTCA NpH NpPHUMe-
HEeHWH [IBOHHOTO OCTEKJEHHA, NOABHIKHON 32IMHTHON TeNJo-
BOJt H30JNSHHH H YCOBEPIICHCTBOBAHHH TeNHOYCTAHOBOK, AK-
KYMYJHPOBaHHe TenyoTH HaHGOJee HenecooGpa3Ho Ocylue-
CTBAATL B FPyHTE No4 TenaHuehi. JlaAa sToro agueMm Harperas
B COJHEYHOM KOJJIEKTOPe BOAA HPONYCKASTCH MO CHCTEME
NAACTMACCOBHX TPYS, VIOMKEHHLIX B IPYHT Ha HeSOABINOH
ray6uHe, H NpH 3TOM MPOHCXOAHT 3apsiKa AKKYMYJARTOpa
TenAoTH. JIAA Henonb30BaHHS aKKYMYAHDOBAHHON TenAQTH
B HOUHOe BpeMd B TPyOH HOZaeTcy XOJOAHAR BOAA; Harpe-
Basfch, OHA HalpasafAeTcs Ha oforpes TemAHun ARGO Hemo-
cpeacTBeHo, Ar6O nocjie AONONHUTENLHOTO NOAOTPEBA.

Paajuvaior gBa THIA re/HOTEINHI: TPHRCTPOEHHEE K H0XK-
HO/i CTéHe JKHAOro AoMa H oTAeabHo croautie, Ha phuc, 50

0)

Puc. 50. dopma npHCTPOCHHHR K
SRAHKIO TEeNAMU ¢ HAKROHROR (a) u
nununppnieckolt  (6)  ceetompo-
SpayHoO# CTEHKOH, ¢ HAKAOHHON KpH-
weli u BepTHKaAbHOR (6) HAR Ha-
KAOHHOH (2) nNepeHel npozpaynoit
CTeHKON H ¢ TEeNNOHSOAHpOBAHHO
nepeanefk crenxofi (d):

1 ~— RPOIPHYAAR HIGAALME, I— NpOIPAY-
Haf XpEUDA; & — TeDACH3OAHPODALHGA
cTeHKA
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NOKa3aHH PasdHuHLle FeOMETPHYECKHe (OPMB HPHCTpORH-
HBIX TenaHl, OHH PA3AHUAIOTCA MO CTEMNEHH HCMOJbL30BAHITA
COAHEYHOro M3JyueHHsi, o BOSMOMKHOCTH Hanbousee pailo-
HaJbHOTO HCMONL30BAHHA BHYTpeHHEro mPOCTPaHCTBA H CO-
OTBETCTBEHHO IO KOHCTPYKIHH. ¥T0/1 HAKJIOHA [0XKHOIH OCTeK-
JNeHHOH MOBEPXHOCTH K ropnaou'g 3aBUCHT OT HIMPOTHl Me-
CTROCTH H jias cpennedt moiaocht CCCP Moxer npHHHMATHCA
pagrEM P==50--60° npu 3TOM yros HaKNOHA KPHILIH B;==
==20--35°, OnTHMAa/bHOe OTHOLIeHHe NAOULAAH NOBEPXHO-
CTH FPYHTA K NJOHIALH CBETONPO3PAUHOH NMOBEPXHOCTH CO-
crasaser 1:1,5. Ilpu atom obGecmeunpaercs onTHMANbHBIA
sHepreTHUeCKHt 6a/aHc, T. €. PasHOCTL MeXAy yJaBinBae-
MOl CONMHCUHOR SHeprHeli H TeNJONOTepsMH, H XOpolee He-
NOAb3OBaHHe BHYTpeHHero RpocTpaHcrsa. IIpH BepTHKAADL-
HOM PAChOJIOKEHHH mepenHefi cTeHkH He ofecneuydBacTCH
MaxeHMaqbHOe YJIABJHBaHHe CoiHeunoli suepruu. Crepyer
HMeTb B BHAY, 4YTO NPUCTPOCHHAA K AOMY TIeJIHOTEH/HUA
ABAAETCS €r0 MPOROJAIKEHHeM H BCe COOPYXKeHHe BOCTIPHHH-
MaeTcH Kak ejHHOe 1eq0e, fo3TOMy BaXKHOe 3HaYeHHe HMe-
eT obmas apxmrextypa. Ha puc. 41, ¢ mokasaH KpacHBHIH
LOM ¢ NPHCTPOeRHOR renHortenmuef, Ogna #s Haubonee
YAAHBIX KORCTPYKIR{ COJAHEUHHX AOMOB ¢ TETHOTENIHIEH
coanana BaarkomGom B r, Canra-®e (wrar Helo MexcHko,
CIIIA), pacnomkennom Ha wupote 36° c. m. & Brcore 2200 M
Hap yposHem mops. Hom naomaneio 150 M* umeer npucrpo-
€HHYIO IeIHOTeINTHALY ¢ NJOIAAbI0 OCTEKJIEHHBIX OBEPXHO-
creft 70 m2. TenaonorpeGrensie cocrapaser 10 kBt npu pas-
HOCTH TEMMEPATYp BHYTPeBHero M HapyXKHOro BO3JyXa
40°C, oM HMeeT NJOCKHE COMHedHHIfI KOJJAEKTOP MJoiNa-
AbIO 38 M% ¢ ABYXChOMHLIM OCTeKneHAeM. AKKyMynHpoBaHHe
TENAOTH OCYHIECTBAAETCH BO BHYTPEHAHX CTeHax H3 KaMHS
(tomuuna cren 250 n 350 Mm), 6eToHHOM MOJy B Temauie
H B ABYX rajeuHblx aKKyMyaatopax ofuHM obpeMom 19 m?,
Cosmeyntiit nom Baskomba mokasaw Ha puc. 42. HapyxHhe
CTEHH XOPOLIO TEMAOW30AHPOBARE W HMEIOT KO(ppHUKEHT
rennonoreps 0,2 Br/(m?-°C). lna oTonneHns HCNOMb3YIOT-
¢ BAEKTPOHArpesaTean obulefi MomuocTsio 3 KBT. B Gua-
FONPHATHHX KAHMATHYECKHX YCAOBHAX, XapaKTepH3YiOUIHX-
¢ BHCOKOHl MJIOTHOCTBIO TOCTYNAMUIEH COJHEYHO paaHa-
LMK Haxe 3uMofi, oxoao 829% TemaonoTpebIeHNs
06ECneuHBaeTCs 38 cueT CONHewHoH suepruH Ges yuiepda
oaa xomdbopra.

KoucTpykllHs OTAEABHO CTOMAIefi reJHOTENAHIIN NOKa3a-
Ha Ha puc. 5I. KOxuHas cropona rtenanilbl HMEET Npo3pad-
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HY10- H30JANHIO, ONMHPAIoNYIOCcA Ha cTeHKy, CepepHas cTen-
Ka M KPBIa BBIDONHEHH H3 HENpPO3padvHhy CTPOHTEAbHLIX
MATEPHANOB H M3HYTPH MNOKPLHITH CJAOEM TENJMOR3OJASUHIL
LAsi yMeHbIIeHHS TENAONOTeps HEOOXOANMO TeMJOH30IHPO-
BaTh TAKXe CTeHKY H HAPYIKHYIO NOBePXHOCTh GYHAAMEHTA,
¥ ceBepHOHi CTEHKH B TeRJHIe pasMellaercy TENJAORON ak-
KYMYNATOP, HalpHMep paa Gouex HAH KaHHWCTP ¢ BOJOML
OnTEMaJbHble 3HAUEHHS YIVIOB HAKJOHA NOBEPXHOCTEH BbI-
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Pue. 51. Otaensto crosaman resnorenuua:

J — upospaunan H3ORAUKA; 7 — TENAOHIOANPOBAHKAA NEPEAHAR CTEHKA: J — Tenno-
H3GAHPOBAHHAR CEBEpAAR CTEHKA; ¢ — Kphlia; § — TeMIOHZOMALHA; § — TENAOH30-
AHPOsarAblil GYRNAMENT; 7 — AKKYMYAATOD TERAOTH

GupaloTca N0 MaKCHMaJbHOMY Y1y BhicoTHl COAHLA B 3uM-
HHe MeCAUE Ana AaHHOro pafona. Taxk, gas cpeaueii noao-
cel Poccun MoXHO npuHHAMaThE PBi=50--60°, B2=30°, npu
ITOM Yrod f33 posnxked 6bire e Oonee 30° Tenauia noMKHA
HMETH ONTHMANbliOe PACNONQKEHHE: e€ YCTAHABJHBAIOT Ha
POBHOM HE3AaTEHAEMOM MECTe ¢ eCTEeCTBeHHOH 3alIHTOf OoT
BeTpa, HaNpUMEep € NMOMOLIbI KYCTapHUKOB HAH 3abopa
¢ CeBepHOH CTOPOHHW. Jlas MaXCHMaAbHOTO yJaBJHBaHKS
COJIHEYHOH 3HePTHH KOHeK KPHIUH TeNAHUB HeoOXOAHMO
OPHEHTHPOBATL BACGAL OCH BOCTOK—-3aIaj.

Bapranr tenquumn ¢ rafeyHrim akkyMmyJasTopoM Temso-
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Tul OKa3aH Ha puc. 52. BHYyTpeRHsA nOBEpPXHOCTL cepepHoi
CTeHH HMeeT OTparKaTelbHOe MOKPHITHE, T. e. OKpawena Ge-
joi Gnecrsimiell KPacKoH. D10 ofecneunBaeT JAyYHIYIO OCBe-
IIEHHOCTH TEMNHLUL B yMEeHbluaer Tensomotepu. IIpH xopo-
wefi TENAOUIOAANUH CeBepHONl cTeHw TenaonorpebieHue
TenAHNH CHHXKAaéTesa B 2 pasa. Bo Habexkanne HEKOHTPOJH-
pyeMoro BosgyxooGMeHa AOMKHH OWTh TIIATENbHO YNNOT-
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Puc. 52. Tenvotenanua ¢ TANEUHEM AKKYMYAATOPOM TEMJAOTH:

1 — npo3pauRan HaoKAOEA; 2 — ONOpPHAA CTEHKA; J — CceBepHAA CTeRa; 4 — Tenaos
HADAAENA; 5 — rafeaHll SKEKYMYAATOD, § — AWHKH ¢ paccalofi; 7 — 3auimaennsi
FPYHT; § — TenAOHIAHPOBAHHEIA dyHAAMERT

ReHbl JBepH, OKHA, (GpaMyrd BeHTHAAHHOHHHX OTBEpCTHH.
OjHako KPaTHOCTh BO3AyXooOMeHa He HOMKHA ObiThb HHXKe
0,51 y-), Tak KaKk ANs MHIHCAEATENBHOCTH JIOfell H poc-
Ta pacTeHUH HeoOXOAHM NPHTOK CBEXEro BO3AYXAa,

Odng  TengodsoNsuUnH  Henpo3pauHeX  HNOBEpXHOCTEd
OTpaMRAIINE KOHCTPYKUHE MCHOMB3YIOTCA PasiHvlible Ma-
TepuaJh — MHHEpDanbHay BATa, HNEHONAACTH (MEHOMNOJH-
CTHPOJ HJH NEHOMOJHYpeTaH), CrpeccoBaHHad COJOMa, Cy-
AHe OHMJKH W CTpy®Ka. Temnomsoasuua ¢ ofeHX CTOpOH
noJkHa GRTh 3aKPHITa NJEHKON HaH ¢aHepOh.

B xkauecTBe MaTepHaNa npo3pavHofi HIOAALNH TesHoTen-
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JIHI] HCMOABIYIOTCA CTeKAO (Jygquie CREMHAJNBHOR Cajnosoe),
MOJUMEpHAA NJAECHKA M JHCTH DNPOSPAYHOH NAACTMACCH,
[Iponyckareasnas cnocoSuocts npospauno H30JAUAN T
HMEET c/efylOHIHe 3HAYCHHS NPH MajeHUH COMHEYHBIX AyyeH
o HOpMAMH X TOBEPXHOCTH!

Oamoenofinoe OCTEKMGHHE 4 4 ¢ 4 4 « s 3 1 . 0,88—0,92
BByxXCnofinoe GCTERACHHE . 4 4 , 4 « ¢ ¢ 4« 4 4 0,830,855
TloAHBHHHXIOPHAHAS DACHKA:
po3pauHan EE T AT R R R T SR S SHN S 0,85—0,87
MORYOPOSPAUHAT . , 4 1 4 4 « « o + 1 & 4 ,8—0,82
MMonusTunenosast mneRka , , , . o+ « & . . , , 0,92-0,04
Oanocholinoe ocTexAenne + NOAHITNACHOBAA WieHKE 0,81—0,85

Crexnio o6nafaer TakKUMH NOJOKHTEABHEIMH CBOIHCTBA-
MH, KaK CHOCOGHOCTL XODOIIO BHAEPIKHBATL 3HAUHTEbLHBE
- KOIeGAHHA TeMneparypHl, IJIHTEJNbHbIl CPOK cayxOu npH
JIOOEIX MOTOAHEIX YCAOBHAX, OHO NPUIAET COOPYKEHHIO aC-
TeTH4YeCKE NpuBJeKaTe/bHBIA BuA, Ho, x coXaneHHIo, crex-
JI0 JIErKO paspyulaetcd, nosromy Tpebyercs HageKHas yna-
KOBKA NPH TPAHCNOPTHPOBKE, a B KOHCTPYKUZHH AOJKHH
OHTH NPEAYCMOTDEHH 3a30PHI AAs TEPMHYECKOFO pacIuHpe-
HHA, OCHOBHEIM HENOCTATKOM INJIACTMAcC H TOAHMEPHBIX
NAEHOK ABAAETCA HX HH3Kas YCTOHYHBOCTH K AeACTBHIO yJb-
TPaHONETOBOTO H3/yyeHHs H TensoTH. Kpome Toro, oHm
HMe0T Maaufi CPOK CAyXOH, JAerKo 3arpA3HAIOTCA H3-3a
SAEKTPOCTATHYECKOH 3apALKH MOBEPXHOCTH H JIeTKo [o0-
Bpexaairca. Ilponyckarensias cnocoSHOCTb HAEHOK GEICT-
PO cHHKaercs mop AeficTBHeM HeGNAaroNpPHATHHIX MOTOLHBIX
YCOBKH, B NOSTOMY HX NpHMEHeHHe AONYCTHMO B Tex Cay-
HasAx, Korfa He Tpebyercs MARTENbHBI CPOK SKCHNYaTaALHH
TenaHil. Cpog CAYKOL NJIEHKH B HAaPyXKHOM CJIOe MpO3pay-
HOt M30JISIUHE Tennul — or 1 rofa (nonHsTHACHOBAS MeH-
Ka) 10 3 ner (MONUBHHHJXNOPHAHAA H CTaGHIH3IUPOBAHHAS
YAbTPAPHONCTOBHMH Jy4aMH NOJHITHICHOBAA MNJCHKa).
Jlyuie Bcero naenky NCHOAB30BAaTH B KAYeCTBE BTOPOTO,
BHYTPEHHETO CJIOA NPO3PaTHOH U3OASHHH. XOpOLIH atbexr
AAeT NpUMeHeHHe CHEeUHAIbHBX KOMIAKTHHX ABYXCAOMHMX
NIACTHH NPO3DAYHOH H3ONAIUMH: ABA JHCTA CTEKAa CKAEH-
BalOT N0 NEPHMETPY ¢ 3a30pom B 6—12 My hau HCHONB3Y-
10T ABE NpO3pavukble MIaCTMACCOBble MIACTHHE (H3 aKPHAO-
BOTO CTexJa HJAH MONHKaPOOHATHOH NAACTMAcCH) € mo-
NEPEIRHIMH  [EPErOPOAKAMH H aHAJOIHYHEIM BO3AYIHAIM
8830POM.
Kosdpuuuent remnonoreps K uepes mpospaunyio Hso-
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NSUAI0 H cTeheHb yMeHbIeHHs TelIONOTePh Ag Jast pasany-
HbHX BapHAHTOB BLINOJAKEHH MNPO3pavyHOH H3O0AANHH npH
CKOPOCTH BeTpa 4 M/C COCTABJAIOT: )

K, Br/(w'°Q)  Ag. %

OpHoCIOfHOE OCTEKNEHHE ¢ 5 4 4 + + 3 8,6 Q
Onnrn caoht CTexAa H ORUH ¢A0ll NOMHITHREHO- 5
BOft NAGHKH . . . . . e e e 8, 16,4

. 4726
OJHK cOR  CTeRNa H OAWHM caofl TOARBHKMHA-
KAOPBARON DACHKH 4 4 + « ¢ ¢ 1 « o« 6,2/4,7 28/48

11! pHEmreganhe P uHCAHTEA: ABKHH 3HALEAHA NPH OTCYTCTEBHH YTNACTHEHEA
fpo3pawnoll HICAALMY, A B SHAMEHETEAE - ¢ YONOTHEHHEM.

Jlas npeAoTEpAlleHHs 3anoTeBaHHA (BRNAafeHHa KOH-
AeHCaTa) Ha NPO3PauHONl HIOAAUHH CHEAYeT YMEHBLUINTEH
KO3(HIHEHT TemAONOTePy TyTeM NMPHMEHEHHS ABYXCJOH-
HO# npo3paunoft naojauwd. Ilpu Temmepatype B TennHne
20°C B cayyae OAHOCHOHHONO OCTEKJNEHHS: (ToawLHHOA
6 mm) K=6.8 Br/(m?.°C) u apyxcaofioro ocrexnenns K==
=3,4 B1/(M2-°C}. Konpencar ocaxpaercs Ha noBePXHOCTH
CTEKJa NPH CACAYIOEHX SHAUCHHAX TEMIepaTypH _Hapyxc-
HOro BO3AyXa T» B 3aBHCEMOCTH OT OTHOCHTEAbHOH BAAXK-
HOCTH BO3AYXA (¢ BHYTPH TEIJIHIE: :

?. B e b ek 90 80 70 60.' 50 490 30
s "G - ) .
ne- . o
: :ﬁ:“l O,IL'HOCJ?Oﬁ-H OT' ,pc-.rex_l . 16 14 1l 8 2 0_
" geyXcnoflHOM OCTeKJe- ‘
tn ampcolion b e o g e

Tlpa neboapliom 06pPA3OBAHUM KOHAEHCATA BJIArocoaep-
JaRue BO3AYXa B TeNAMLe ROBHILAeTCH, uTo Moxer Hebaa-
rONMpHATHO BAKATH Ha paCTeHHﬂ. CHHKeHHe BAAXKHOCTH BO3~
AyXa B TeMHEDATYPH AOCTHraercia Gaarofaps BEHTHIALHH
Tenauus, FIpn OTCYTCTBEE BEHTHARUHA TEMNEPATYPa B Ten-
aulle MOXer noprmiaTeca 20 50 °C u Gonee. Bentuasuus ne
TONBKO MO3BOJIAET PeryNHPOBaTh TEMIEPATYPY H BAAKHOCTD
BO3LyXa, 5O # oGecmeunsaer rasosnii o6Men (O, u COy).
[Ipn ecTecTBenHOfl BEHTHJSALHH BO3AYXOOOMEH 3aBHCHT OT
AACIALH H pAcHOJOXKeHRS BEHTHIAIHOHHHX OTBepcTHA
¢ kaanadamu, Ona ceoboanp cToslllef TeNJHIN 3TH OTBEP-
CTHS AOJIKHH JAeikaTh B HanpaBJeHHK npeolrafalollinX BeT-
poB, YTOOW C YBenHYeHRHeM CKOPOCTH BeTpa yBEJAHYHBAICA
poafiyxoobuen. Tlaowans oTeepcTHit AONKHA COCTABAATD.
NpROARSHTEABHO 1/6 NioWany TENAMUN, NPHYEM NJOWAAb
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HHXKHUX OTBEPCTHI ANA BX0J2 BO3AyXa LOMKHa Obite Ha 1/3
MeHbLIIe IOIAAH BHIYCKHLIX OTBEPCTHHA, 2 PA3HOCTH HX 0T
METOK M0 BBICOTE AONKHA COCTaBJAATh He Metee 1.8 M. _

Jlerom B TemiHlle MOKeT BOSHHKATE HENEPEHOCHMAs -
pa. lna npeaynpexnenns neperpeBa B TenJHue AOJIKHA
OBITh J0CTATOUHAR MACCA TEMJOAKKYMYJHPYIOLLEro MaTepH-
aja, HOMKeH OvThb ofecneyeH XOPOWIHA BO3AYXOOGMel
H NPENyCMOTPeHO BaTeHEHHE TEeNJHOH, YTo SHAYHTENbHO
CHHIKAaeT TeMrnepaTypy BO3AYXa H PacTeHW{l M HHTEHCHB-
HOCTL JIYYHCTOrO TemnoobMena. [iasi 3aTeHeHHA MCIonb3y-
10TCSt CHATETHYECKHE TKaHH, NOJOTHO, UHHOBKH, pacnojarae-
MbI€ CHAapY3KH HA OCTEKACHHBIX MOBEPXHOCTAX. _

O0beM akxyMyasTOPa TeNsoThl (BOASHOTO, FaJeYyHOID,
TPYHTOBOTO), NAOMANL OCTEKJCHHLIX MOBEPXHOCTEN H TOJ-
INHHR TEIJIOH3OMNAUHH ONPeAeNRIOTCA DPACIETOM C YYETOM
KAHMATHUECKHX JaHHEIX,

B TyHHeNBHBIX TENAHUAX MOTYT HCMOJAB30BATHCA MEOCKHE
KOJJIEKTOPB! COJNTHEUHOH SHEPTHH H TPYHTOBHE AKKYMYJAATO-
PEl TENAOTEI € MAACTMACCOBHIMH TPYDOaMH, MPOJOKeHHBMH
B TpyHTe A/ UHMPKYJAALMH HArPeTOrQ HJH XOJOAHOIG BO3-
Ayxa. B onHoM U3 BapHAHTOB MOXET 6MTh MpeAycMOTPEHA
CHCTEMA BIPHICKA HArperoji BOXE B TeRNHUY, Snaroxaps ve-
My obecneuHBaerca TpeGyeMbil TeMmnepaTypHO-BJaKHOCT-
Holfi pexum. [To cparHEeHHIO € HeOTANJHBAEMOH TemaHIeH
NpH_HCNOJIb3OBAHRH TeJIHOCHCTEMBI TEMIEpaTypa BO3AYXa
Ha 3—8°C Bswe. AKKyMyAHDOBaHNE TENJOTH MOXKET OCY-
IHeCTBJATLCA HENOCPEACTBEHHO B CaMOH TemNuue B TPyHTe
HAH B UHJHHADHYECKHX KANCYAax ¢ DAABAUIMMCH Bellect-
BOM THNa mapagmHa. -

O PekTHBHOCTL FeJHOTENIHILL SHAYHTEIBHO BO3pacTaeT
NpH NPHMEHEHHH TEIIOBOrO HACOCA, OTOHDAIOIErO TERNOTY
Y FPyHTa, rpYHTOBHX BOA HJTH HAPYKHOTO BO3AYXA,

Feauwocymuaku, BuiGop merona CYIIKH onpefeJigerca
MacwTabomM NPOHIBOACTBA, KAHMATHYECKHMH OCOBGEHHOCTS-
MH MeCTHOCTH, BHAOM BHICYLIHBAEMOI'0 MAaTe€pHalla H CTOH-
MOCTBIO AONOMHHTeNbHOK 3Hepruu. IMoasoa TenmnoTw x ma-
TEPHANY OT CYIUHABHOTQ areHTa MOXKET OCVLeCTBASTHCA
KOHBEKTHEHBIM nyTeM HJH IIyTeM H3JAYYeHHH, COOTBeTCTBEH-
HO pa3fHvaloT KOHBEKTHBHBIE W PaAHAUMOHHbBIE CYHIHJIKH,
B nepsbix mPOAYKT KOHTAKTHPYET ¢ BO3NAYXOM, HarperbiM
COJIHEYHOH 3HEPrHeH, BO BTOPHX NPOAYKT HENOCPEACTBEHHO
06ayuaetca CollHueM, TeMIepaTypa B CYIHIKAX 3TOTO THNA
Bocruraer 6075 °C. Moryt TakKe NpHMEHATLCA KOMOGHNH-
POBaHHble CYWHAKH, B KOTOPHIX yuacTByloT o6a BHAa Ten-
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n0o6MeHd, HO NMpeo6/afaeT KOHBEKUHA, 8 YCTAHOBKA COCTO-
HT H3 BO3AyXoHarpesaTeia H CYUIMJbROA KaMepw ¢ npo-
cTeHRaMHU.

apatgcl:];leagaennaa CYWKA CeJbCKOX03RHCTBEHHBIX NPOAYKTOB
HCHOMB3YeTCH MOBCEMECTHO H ¢ AaBHix nop. Ilpu stoM mpo-
LykTbl PAcCTHAZIOT HAa 3eMJe, NOJBEIIHBAIOT NOA HABECOM
Han pasMeirator na noggoHax. Ilpu cyuike sa BO3iyxe He-
3aBIEHAEX CeNbXOMPOAYKTOB HMEIOT MeCTO GOJibLiHe 110+
TepH BCJeACTBHe HEMONHOTO BLICYLIMBAHMSA, 3arpasHenis,
3anJecHeBeRysA, CKACBHIBAHUA NTHUAMH, TOBPEXALHHA Ha-
CeKOMBbIMH, AeHCTBHA OCAAKOB. :

[IpuMeHeHHe COJNHEUYHHX YCTAHOBOK THNA <fOPSUHA
AMHK» NOBLILAeT 3PQPEKTHBHOCTh CYWKH H YMEHbHIAET RO-
Tepd npoAyxTa. CylmectBenHo COKpallaercss BPeMs CYWIKH
H YJAyuUIaeTcs KadyecTBO MPOAYKTA, B TOM HHCJe COXpaH-
HOCTb BATaMHHOB. QLHAKO KO3 PHUHEHT HCNONb3OBAHMA Te-
MMOCYWHNIOK J/IA CeABCKOrO XO3AHCTBA, XAk HPaBHIO, Hil3-
KHA, B HeKOTOpHX CJAydasx 3a roj, OHH MOTYT HCNOJb3O:
BaThCA BCEro HECKOAbKo Hefedb. M 3To, ecTecTBeHHO, He
€nocofCTByeT ROCTHKEHHMIO BHICOKAX SKOHROMHYECKHX NOKa-
3ateqel cywnaok. B HacTonllee BpeMsA IKOHOMHYCCKE Lee-
¢006pa3Ho NPUMEHATh TEMHOCYLIMJKA AJS CYWKH ceHa, Ca-
TyaHHA AOCTATOYHO 6AaronpuATHas NPH CYILKe APEBECHHL,
peifB, NpH NPHMEHEHHH FeNHOCYUWHJIOK B NPavYeuHbX.

Pasanyaor requocylUHAKH ¢ NPAMBM H KOCBEHHHM Aeil-
CTBHEM COJIHEYHO§ 3HeprmH. B ycTaHOBKax mnepBOre THia
coaHeyHay IHEPTHs NMOTOMAETCH HENOCPeNCTBeHHO CAMHM
NPOAYKTOM H OKPalieHHHMH B uepHbifi LBET BHYTPEHHHMM
CTeHKaMH KaMephl, 8 KOTOPOH HaXOAHTCH BLICYIIMBAEMBIH
marepuan. Cyiluika 3Toro THNa nokasaHa Ha puc, 83. Ona
HMeeT BepXHIOIc HPO3PAUHYIO H3OAALHIO, NEPPOPHPOBARHYIO
naaTdopMy AAA Pa3MEIUeHHs BHICYLHBAEMOro MarTepuaJa,
GoKOBHe CTeHKH (H0MKHas CTeHKa — H3 NPO3payHoro Mare-
pHajaa), TeNJNOH30JAHHIO C OTBEPCTHAMH AJAA MOCTYNASHHSA
BO3AYXa K ocHOBaKHe. [Las yaaneHus BJaXKHOrO BO3AyXa #3
CYWM/IKH B BEPXHell 4acTH ceBepHON CTEHKH NpeaycMoTpe-
uu orsepcetus, CylIMAbHEE YCTAHOBKH BTOPOro THNA COAEp-
AT COJHEYHLI{I BO3AYXOHArPeBaTENs H KaMepHy o HJH TYH-
HeAbHYIO CYLWHAKY, B KaMepHOf cyWN/Ke BO3AYX ABHIKETCA
yepes CJOH BLICYUIHBAEMOro MaTephana, pa3MelleHHoro Ha
ceTyaThlX MOANOHAX, CHH3Y BBEPX, B TO BPEMs KaK B TyH-
HEJBHON CYIIHJAKe MATEPHAs] HABHKeTCA Ha KOHBEHepHOH
JIeHTe B OAHY CTOPOHY, a BO3AYX BBHXKETCA NPOTHBOTOKOM
B 00paTHOM HamnpaBJeHHH.
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PaccMoTpiM npHMEpH KOHCTPYKTMBHOPO  BHINOAHEHHS
KaMepubix renocyunaox. ITpocras cylniKa ¢ HCNOB30OBA-
HHeM MONHMEPHOH NAeHKH MOXer GHITH M3TOTOBJEHA B CO-
OTBETCTBHH ¢ pHC. H4. OHa pabGoTaer Ha eCTECTBEHHOH THATE,
Bosayx narpepaeTcs B NJICHOUHOM COMHEUHOM BOSLYXOHA-

1

L1

""--....__‘7

Puc. 53. lennocywnaka c uenocpencrsenmm ofayyenneM BJAXKHOTO
MaTepHana:

4 — npeapagnaan ARONALOHS; 2 — nxardopMa AAA MaTepuana; 3 — cTeHKa; 4 -— Ten-
- ROHIOAREMA; 5, 7 — OTREDCTEA; 6 — GyHAAMEnT

.TPeBATE&jIe H N0 BO3AyXOBOAY MOCTYNACT B HIIKHIOW 4aCTb
CYLIMBHON KaMepH, rie Ha nepdOpPHPOBAHHHX NCAA0HAX
(ceTkax, pelmeTKax) pasmeniaerca BA2XHEI maTepHaa. Ha-
rpethift BOIAYX OBHXKETCA B CYLIMABHON KaMepe cHH3Y BBeEpX
qepe3 cJa0fi MaTepnala H YAaJAeTCA M3 KaMephl yepes 3a-
30D MeXRy BepXHell KPOMKOM 1 KOSbIgbKOM. CreHkH cywnIb-
Ho#l KaMephl MOTYT OHTh TENNOHIOAHPOBAHH HJH BHOJHE-
HEI H3 CBeTONpO3paynoro Mateprana, Ilnenounwifi posayxo-
HarpesaTe/lb H3FOTOBAAETCA H3 HONHMepHOR INICHKH,
HaTAHYTOM HA NPOBOJNIOUHEHIE KapKac. BepxHag noBepXHOCTB
Harpesareas H3roTOBJAETCA H3 MPO3PAYHON MICHKH, 3 HHXK-
HAR — H3 vepHofi (puc. 55,a). Ero MOXHC TaKXKe BHIIOJ-
HHTb B Bfijie ABYX UHAHHAPHUECKHX MOBEPXHOCTEH — HAPYIK-
HO# mpo3pauHol H BHyTpeHHel uepHoft (puc. 55, 6).
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ConHegHas KamMepHas CYLINJKA ¢ NPHHYIHTEABHHM AYTh-
eM noxasaHa Ha puc. 56. OHa PRAIOUAET BOSAYXOHATpPeBa-
TeJIb, CYUIHABHYIO KaMepy H BEHTHAATOP. B renuonsonupo-
BAHHOM KOpPAOyCe BO3JYXOHATPEBaTeNA ¢ NMPO3PayHOl HIo-
AAuKell  HaXoAHTcA  3auyepHeHHAasg  AyYenorolLalOHIast

&8 ;

ol ey

£h £ .2 _ L
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Puc. 54. KaMepHas reanocyMinfika ¢ TAEROYHHM BO3AYXOHATPEBATENCM:

1 — NACHOSHER ROSAYXOEArpeBaTeNn; 2= BOSAYXOBOL; ' § — CYWENLHAA Kamepa;
4 — pemwetka; & — Kosupes; CB, BB.— cnemﬂ_@v H BHANHKE BOIAYX

t
Puc. 55. [aenounnii !
BOSAYXOHATPEBATEND 2
n3 npospaddoll (1) u
- R yepHoil (2) nonamep- - \S 5
a) )

HOfi NeHKR

+

NOBEPXHOCTH H3 ro(pHpoBasHOro Meranna, 'opavwil BOSAYX
ne TenJoH3CJHPOBARBOMY BOSAYXOBOAY MOCTYNAaeT B Cy-
IHABHYK) KaMepy ¢ NepdOPHPOBAHHHIMU MNOALOHAMY INg
PHICYLIHBAEMOr0 MaTepRaia, KOTOPas YCTAHOBJEHA HA ONo-
pax M ¢BepXy HaKpHTa KO3HPbKOM.

Ha pue, 57 nokasana eilie OfHa KOHCTPYKUHA reJHoCy-
IUKKH ¢ €CTECTBEHHHM AyTheM, OTJHYAI0NasAcs THIIOM BO3-
LyxoHarpesatens. B KOpHyce H3 OLHHKOBaHHOrQ xeaesa
¢ TenAOH3QAALNEeH DacNoAOXKEHH ABe CEKUHH BO3AYILHOPO
KOJNAEKTOpa MaTpHyHOro THNA. B Kopmyce mpeayCMOTpeHbl
OTBEPCTHE AASA NOCTYNJAEHHA HApyIKHOTO BO3LYXa H CBETO-
ApoapauHas u3oasuus. CoaxeyHas 3Hepris NOMIOWALTCH
B MATPHIie, npeicTaBsionledl co00H aABa pALa NOKPALEHHHX
YEepHOl KPACKOil MeTaNAHYECKHX CeTOX CO CTAJbHON CTPYH-
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Psuc. 56. Kamepuas cymuixa ¢ BenTuasTo- g
poM  rodpuposaruuM aGeopbepoM BoIAY-

XOHATpERATeAN: /\<j ti
1 - Bosmyxonarpesarens: 2 — cymmAbHan Kame-

pa: & — peHTHASTOD: 4 +~ TENAOHIOARPOBAHHDIN
EGONYC: §— NpOSpauHAn HAORAAA: 6 — adcop-
Gep: 7 — BOIAYXOBOL; & — ONopa; 9 — KOILIpER s e —

A __;/2
b f ¥ Y Y
\_/ / /i
’ / 3 8
, -
o -
P /////////75 . \ ey
J 4 7

Puc. §7. lesmocyluanka ¢ NOPHCTRIM
afcopliepoM  BO3LyXOHArpEBATENA:

I — Kopny¢  BC3NyXoHarpesatend; 2
OCTERReHHE;  § -~ MOPHCTAA AYREMOTNO-
Wawnad Hacafka; 4 — CYMAALHAA a-
Mepa; §— petleTK: AJMA MaTepHaaa; 6 —
neperopoika; 7 — KoIerpeK

KO#H MEeX Iy HHMH, Ee M0OXHO TaK¥e CAeNaTp H3 HECKOJBKHX
choeB YepHOH HOPHCTON TKAHH THOA MelKOBHHH, Harpernif
BO3AYX MOCTYNAET B CYWHABHYIO KAMEDY, KOTOpaa HMeeT Cy-
KUBAWULYIOCH KBepXYy (OPMYy H Dl CeToK, HA KOTOphHie
YKAaAbIBaerTcs BAaKHBIH MaTepHald. Inis nogauH BosAyxa
nox waXKAMH CAOA MaTepHaNa B KaMepe NPeiAyCMOTPERBI
BEPTHKAJIbHEIE NEePEropofkH, obpasywiHe HeoGXoJHMHe
Wwenn ana Bosayxa. CeepXy KaMepa HAKpHTA KO3HIPBLKOM,
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OnucaHHas re/MOCYIUHAKA HMEET BHICOKYIO 3D (DeKTHBHOCT®.

KIHO konaexkropa aoctHraet 75 Y% Onarogaps Goabuio-
- my pacxomy Bosayxa [0,5 mM3/c nan 0,13 krf(c-M?)], a no-
TepH jpasjeHust — no 250 Ila. Cpok oxynmaeMocTd — ao
5 ner.

[MpocTag H AeureBas reJHOCYWIMIKA A CeAbCKOXO03#H-
CTBEHHOrO KOONepaTHBA MOMeT OHTh H3TOTOBJEHa M3 Npo-
,3payHoil H yepHol MOAHMEPHON MieHKH, CTAGHJIU3HPOBaH-
HOH K BeHCTBHIO YALTPa(dHONETOBOrO H3AyyeHHs (pHc. 58).
Ha pepeBsiHHBIA KapKac HATAHYTA WOJHITHAEHOBAs TUIEHKA
tonutuno#t 0,1 MM, a AnMllle npenacrtaBaser coboft uepHyO
nOANITHReHOBYI0 naeHky (0,1 MM), yAcKeHHYW Ha cJa0#t

Puc. 58. [Lnenoras remmocywnxa;

f—»npospaqnu MOAHMEpPHAA NACHKA; 2—'|ep|¢as NASHKA HA HACTRAE AR pasae-
UEHAR RPOAYRTA, § — PERAOHIONAANNA; 4 — SOROBME CTEHEN

WeAYXH ToAWUHON 756 MM, cayXallell TennoEof H3onALUReH,
BokoBHe CTeHKH BHH3y NPHCHNAHK aemjelt, AAHHA H WIHPH-
Ha KOJJEKTOPA COOTBETCTBEHHO paBHH 30 u 4,6 M. Harpe-
THii BO3AYX MOCTYNAET B HHAHHIPHYECKYI0 KaMepy HOHa-
merpoMm 1.5 u pricotofi 1,8 M, B xoTopoit pasMemaerca 1,75
CeNbCROXO03AACTBEHHOrO NPOAYKTa (3epHa) B HECKOABKO CJHO-
¢B TOJMHAOK mo 150 MM, :

Eme oaHa KOHCTPYKiHs BHICOKO3((EKTHBHOH reJHOCY-
WHAKH 118 pasjJHYHBIX CeJbXO3MPOAYKTOB MNOKA3aHA HA
puc. 59. BoaayuwiHuit KONACKTOP H3roTOBJAAETCA W3 OTIE/Nb-
HBIX MOJyJedl nacmasel no 5 M2, kotopsie B coBpaHHOM BH-
Je 06pasyior maHenH, yCTaHABJAHBAEMEe B HaKJOHHOM MO-
AOXKEHHH Ha Kphiile capad. BHYTpH capas pasMelllaloTca ro-
PH3OHTaAbLHHE Keso{ HJAH BEPTHKANBHBIE OyHKep a4s
BAAXKHOTO MaTepHAAA, BEHTHJATOP, BOIAYXOPACNPENSH-
TenbHan kamepa. [TaHeJH BO3MYLIHOTO KOJNJEKTOpa MPHCO-
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€AHHANTCA K BEHTHASTOPY ¢ ROMOILLLIO BO3AyXOBoAa. Jlyye-
NOTAOHIA101MAs NOBEPXHOCTL BOSAYLIHOIO KOMAEKTOpPa — 3TO
NOpHCTAd MaTpHLZ, YAABJHBaloOWlAd COJHEUHOE H HHbpa-
KpacHoe H3JyueHHe ¥ HMeRMas upe3BHYaliio DasBHTYIO
NOBEPXHOCTL KOHTAKTa AAf Harpesa BO3AyXa. DOKOBhie
4 3aAHAfA CTEHKH KOPNYCa M3 OLHHKOBAKHOTO Xeje3a HMe-
10T TemwoBy H3oasauuio. Ilpospaynas H3oAAHKS — H3 Clie-

UHAJBHOTO NPOYHOTO MOJHMEPHOrO MaTepHana ¢ BHICOKOH

HPONYCKATeNbHOA CHOCOGHOCTBIO JAA COJHEYHOTC Haayye-
HHUS, YCTOHYHBOTO K YAbTpadHoAeTOBOMy H3AyueHHio, OObiu-

1
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Puc. 59. Cywnaka ¢ so3fyxona-
5 rpepaTedeM MOAYABRHODO THNA:

1 — Mogyns BO3AYXOHArPEBATENA;

2 — cymwHAeABA XKerob; J — BeHTH-

AATOP; 4 - BOAAYEOPACTPEASHTENL;
§ — BO3AYXOBOA

HO MOAYJH luApHROH 4,2 W anuHof 2,5 M coeanHaoTCH N0
cnepopateasio, Jlpe manegu paHHOH no 14,5 M npucoepu-
HeHEl K OAHOMY BEHTHJATOPY, NPOrOHAIOMEMY BO3AYX uepes
9TOT CONKeuHb KoAJdexTop. Tak, Ajs. eyHIMAKH ¢ TJONEa-
Ibi0 NOBEPXHOCTH KojtekTopa 120 M? RocTaTouHO OAHOFO
BEHTHAATOPA MOWIHOCTLIO 3.5 HiM 55 kBT, NpoH3BOAHTEIb-

HOCTh cywlnaku 800 Kr cHporo uau 400 K& BRICYUIEHHOTO

NPONYKTa B HeHb NPH CPeiHefHEBHON NJOTHOCTH HOTOKA
coaneynoro manyuenus 19 MJ:xk/M? B geHb. 3epHa nomenra-
JOTCA B TOPH3OHTANLHOM Xenofe, NPOLYBAEMOM HarpeThiM
BO3AYyXOM. AHaNOTHYHblE YCTAHOBKH MOFYT OhTh HCNOAB3O-
BaHH AJA CYLIKH KYKYPY3H H ZPYTHX 3€DHOBLIX, JHCTbEB Ta-
fDaka,

Jlis cyilkH 3epHa B BEHTHAHPYEMOM TFOPH3OHTAJLHOM
enobe HAH BePTHKaABHOM OyHKepe MOMET HCIOAL30BATHLCH
HarpeTHil BO3AYX, TeMNepaTypa KoToporo ecero wa 2—3°C
{npu BricoTe caos Ho 4 M) KAH Ha 5—15°C (p caoe BHCO-
To# Ao 1,5 M) BHllle TeMnepaTypel OKPYyXawilell Cpeabl.
OrpannyeHHe BHCOTH ¢10si O0YC/NOBACHO OMACHOCTHIO KOH-
JAEHCAUMH BOLAHLIX NMAPOB B BepXHeil MacTH caoR, 0CO0HHO
B NacmMypibie AHH ¢ BEICOKOR BJaXXHOCTbIO BO3AYXA.

Hdas cywmikn seneHpix KOPMOB H CeHa MOMHO HCHOJb3O-
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BaTh CJAEAYIOUIHE METOAD!: CYIIKA TOPAYHM BO3AyXoM (300—
1000°C) wan renanm (40—80 °C); nposerpupanue cnabo
nogorpersiM Bozayxom (0—I10°C); senruanpoBauwe neno-
ZOTpeThiM HapyXHHM BO3AYXOM H CYWKa CeHAa Ha 3eMJe
B eCTeCTBEHHBIX YCJNOBHSAX,

Pacxon sHepr#H npH CyLIKe C€HAa ¢ HCHOAb30BAHHEM
COJHEYHOH HeprHH MeHbmie, ueM npH paborte cYIHHAKH Ha
HMHAKOM TOMJIHBE, H NPHGJIMSHTENBHO PABEH Pacxoay sHep-
FHM OpH CyWKe HeMOHOTPeTHIM Bo3AyXom. B cHcteme npH-
MeHseTcA BO3AYLIHBIA KOJJIEXTOD COMHeYHOH aHEePrHH, B KO-
TOpOM TeMIEepaTypa BosiyXa noBblluaercy Ba 20 °C B Apxuil
conHeyHelft geHp ¥ Ha |°C B macMypHHHA of6nayHHA geHs,
ITpu 370M BJIAXKHOCTD CEHA CHHXKAeTca Ha 5 % B MacMypHBI
mefib. B gauvectee KC3 MoryT 6mTh HCROMB30BAHK OOBTHEBL
ocreknenHulfi KC3 nau cama yepenmnavBas KpHIUA NOCTPOH-
KH, HOZ KoTopoii cMoRTHpOoBaHO aAHHILe KC2 # BeHTHNATO-
POM NpPOroHASTCA BO3AYX.

Jlpepecuny cTpoeBOro Jieca MONHO CYWIHTL B TEMAOH30-
JHpoBanHOA KaMepe ofveMoM 65 M3, B KOTOpOf Ha Tenex-
Ke pasMelllaeTcs ao 10 m3 MarepHana; ¢ NOMOLIbLIO BENTH-
JATOPOB OCYIIECTBAAETCH HUPKYAALHA BO3AYXa no 3aMKHY-
TOMY KOMTYPY; BO3AYX HarpeBaeTcsi B KOJJAEKTOPe NAOMLA-
npio 75 M. - . S -

Couaneutibie Kyxonnbie neuu. B joxuntx pafionax neun s
NIPHTOTOBACHYS NEIH, pafoTraouiue Ha AePHIEHTHOM TOMIH-
Be — YIJ€, APOBAax, Ia3006pa3HOM HJH JXKHAKOM TOIIHBE, MO-
r'yT ObITE 3aMeHeHH neYaMH, B KOTOPBIX HCMOALIYeTCA COJ-
HeuHas 3Heprua uiu Ouoras. Hawnbosee npocryio KOHCTPyK-
LUHI0 HMEET COJIHEYHAS neub THNA «rOPAUHA AuHK>» (puc. 60).
Ieus, npepcrapaser co6oit METARNHUECKH] ALUMK € TENAO-
H3O/AAIHE! B NONOCTLIO AN PA3MENIEHHA MOCYHN Bas NPH-
roToBAEHHA nHIH. BHYTpeHHSs nOBEPXHOCTE MOJOCTH ofda-
Aaer BbicOKoil oTpaxXartenbHofi CNOCOOHOCTBIO, a MOCYAa
ROAXHA HMeThH YePHLI MaTOBBIf UBeT HAH cleUHaNLHOe [Io-
raolraollee moxpoitHe, CBepXy neyp CHabxeHa CLEMHOH
creknaiHoft Kppikofi. ITeub MoOkeT nmepeMematbes Ha Ko-
JIECHKAaxX M MMeer ellle OAHY KPLIMKY C OTpaXKaTeneM W TeM-
noBoil B3onauuelt. [lonokenne 3TOR KPHIIKH MOXKHO H3Me-
HAITb, YCTAHABJAHMBAS €e BEPTHKAJLHO HAY HAKJAOHHO NMyTeM
NOBOPOTA BOKPYL WAPHHPHEIX OMOp TAKHM o6pasoM, utoCuni
oflecneunTs JONOAHRTENBHEN HOTOK OTPAXEHHON CONHEUHOH
paiHanyy depes CTEKNARHHYI0 KPEMIKY BHYTPe suwuka, Cou-
HeuHoe ycTPOHCTBO Takoro THNA MpH SIPKOM CoOJHile obecne-
yasaeT TeMneparypy He umxke 80-—90°C, a Gaaropaps ua-
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Puc. 60. Coaneunds fnewb tHAA
«ropAYEfi AMAK»;

¢ J — meranndueckhift  smHK: J— Ten-

AORSOAMALHA; & — AYYeNorAoi 2oman
noAocTh AAA NADPHMOTOBACHHA NBWN:
4 — ftpoapaqfan  KpbilUKa; 5— Hoae-
» 5 €Ol 6 —= TENAOMIONHPOBAEHAA EPLIWNA
/ H
| ~¥
|2
| _~1
J

Prnc. 61. [lanTa c nACCKUM COA-
HEURAM KOAACKTOPOM:
1 ~~ maMTa; 2 — compeanBl KONJEK-
Top 3 — aRkRYMYNaTOp TRHAOTHI;
4 — Tpyla .

JRUHI0 TENAOBOH HIOAAUHH TENJONOTEPH 3HAYHTEABHG CHH-
WATCA R OHIEA MOMKET BAPHTLCH B TeYCHHe AJHTEAbHOIO
ppeMeBH Ha coanue, HanGolee addexTHBHO Takylo neys
MOXHO HCHOJB30BATE ANA Pasorpeea noaydaGpukaTos u pa.
Hee NPHI'OTOBNEHHOH MHILH,

QnHake B GOMbLUMHCTBE NPOLECCOB NPUTOTOBJICHHA nl-
my Tpefyiorcea Go/iee BLICOKHe TeMIEPATYPH, KOTOpHE Mo-
IYT OMTh AOCTHTHYTHI TOJABKO NPH NPHMEHEHUH ONTHYECKHX
YCTPOHCTB 1Af KOHUEHTPAUMH COMHeuHof sneprun. Bo myo-
THX Cay4yasx sTo HepenTabeabHo, HO, 6e3 COMHEeHHA, TeXHY-
yecku BO3MOXKHO. B pafioHax ¢ CyxHm XKApKHM RIAHMATOM
MOXeT HCOOJAB30BATECA COAHEYHAA meyb ¢ HJAOCKHM KoAJek-
TOPOM COJHEUHOH 3HEepPrHH N AKKYMYAATOPOM TEIIOTLI
‘(puc. 61). Jnn neBpenus 3¢ ¢eKTHBHOCTH ¢ACAYeT HCNO b-
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Pre. 62. Tlnura ¢ napabonudeckuM KOHUEHTPATOPOM:

I — teReMKa; 2—cToaME; 3— KacTpioNd: 4 — napaloXH4ecHHd KOHLEHTPATOP:
§ — pyuEA ANA NOBOPOTA EQAOSHTPATODE

30BaTh CBETONIPO3PAYHYIO KPHIUKY H oTpaxarenb, Ilocyaa
RONMHA ObITh OKpalleHa B YEPRLH MaTOBHIH LBeT. TeNI0HO-
CHTENIb B KOJNJIEKTGD HOCTYMNAET N0 HHXKHel TpyGKe, a H3 He-
Fr0 B aKKyMynsrop — IO BepXHeli TpyGke.

[Ipumep KOHCTPYKUHR CONHEYHOH neud ¢ napabojo-uUu-
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JAHHPHYECKHM KOHIEHTpPATOPOM MOKasaH Ha puc. 62, a1 6,
CoxHeurasi neyp ANA NPHFOTOBJEHHS RHUIM BRJAKYaeT
YeTHPEXKONECHYIO TeACKKY, HEPEHOCHOH CTOJNHK ¢ OTBEPCTH~
€M IR KACTPIOJH, napaboNnuecKHH KOHUEHTPATOP, 3aKper-
JAeHHH{I HI2DHHPHO HA paMe TeaekKH, [logoxenne orpaxa-
TeAs B TeYeHHe JHA DeryiHpyercs myTeM NOBOPOTA BOKPYT
oci B wapuupax. i obaeryeHns peryJHpOBKH Ha ero OCH
chelyeT NMOMECTHTh MaJeHbKOe 3ePKajbile;, a B IJOCKOCTH
CTOJIHKA NEYH CAeAaTh NOAYNPO3payHOe OKOWIKO H3 MAaTO-
BOTO HJH LBETHOTO CTEKJa — OTPAaXeHHHH 3aliuHR N0JMeH
BCe BpeMs NONaAaTh B 3TO OKOIMKO. 310 Gyler 03HAUaTh,
4TO COJAHEHHBle JYYH KOBLUEHTPHPYICTCA HA AOHBIHIKE KacT-
ploan, Oaa CHHXEHHs TemNOBHX HOTEPb BOKPY! GOKOBO#R
HeoOayuyaeMOfi MOBEPXHOCTH KACTPIOAH joaxHa Ouite pas-
MelleRa TenaoBas H3oaauusa, Orpaxkarenb MOXKeT GuWTh H3-
TOTOBJIEH M3 HJAACTMACCOBCH TOHKOCTEHHOH o00A0UKH ¢ Ha-
KAeeRHbIMH (alleTHHIMH IIOCKHME 3epKaabllaMH,

Ecar 3Ty neyn HCIOAbL30BaTH B TPONHYECKOH 30HE, TO BO
Hafexanne 3aTCHEHHA OTpayaTelia €ro HeoGX0AUMO BLIHE-
CTH B CTOPOHY H (PHKCHPOBATH B PEryIHPOBATH €TI0 NOJO-
JKeHHe C MOMOINBIO IIAPHHPHO 3aKpelJeHHOA oCH A4 pHuYa-
rop (puc. 62,6). ’ '

Ha wmpore 40—45° ¢. m, aa8 HPHTOTOBAEHHN BOPLHH
Ha YETHPEX YENOBEK ¢ NOMOWLLIO 3TOH meur Tpebyerce 15—
20 MHH pas NPHATOTOBJEHHA oMJera, 45—60 MuH ana Bap-
KH pHCa, 1,6—2 4y Ajaa nNpUroTOBAEHHS >KapeHOro Msca,

B HepaGoueM COCTOAHHH OTpaKaTesp MOJKeT OHThL 3adHK- -

CHPOBAH H yCTAHOBJEH B BePTHKAJABHOE NOJOMEHHE ITO He.
oGX0AHMO AJg NPelOTBPalieHRs BO3MOKHOIO NOBPEXAEHHS
€r0 3ePKaAbHOR NOPSPXUOCTH.

14. CONHEYHLIE ORNPECHUTEANLHLIE, XONOAWNBHLE M
BOACNOABEMHBIE YCTAHOBKW

Conneunne onpecunrean. HaceneHue psaga paitoHos lora
CTPaHH HCNMBITHBAET OCTPHRA AeMUUT NPecHOH BOAH, W B
TO Ke BpeMdg TaM HMEHTCH SHaUHTeNbEBe 3aMack COdeHbX
BOA, HEMPHIrOARWX afa DuThbd. ObeccoanBande MuHepanu-
30BaHHHX BOJA WJH OHPECHEHRE MODPCKOH BOIM YCMEIHO OCY-
LIECTBARETCS ¢ HOMOLIbIO CONHEUHON aHeprHU. {lepBas B MH-
pe reJIHOycTaHOBKA AJA 00eCccONMBAHUsg 3arpA3HEMHEIX MM-
HepanHaoBanKux Bop OGbhlaa nocTpoeHa B rnocesxe Jlac
Canunac na cesepe Yuiin emie B 1872r. u B Teuenne 36 jer
cHatkana npecnod Bopoli pyAHHH, Aapas B AeHb 20 MO
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NHTBCBON BOAH. 3TC OBljla APOCTAA YCTAHOBKa GaccefiHOBO-
ro THNA, 3aHMMaBHIag naocllans 4600 m?2,

YerpofictBo B npHBRIEN paGoThl cOMHEYHON ONpeCHATEND-
HOMl yCTAaHOBKH GaccefiHOBOrO THMA HATJIAAHO HAJNIOCTPHPY-
IOTCH CXeMO#, npuBeieHHO Ha pHc, 63. MopiKas HJM MHHe-
paqM30BaHHAN BOAA, 32MOJIHANWILAS MenkHA Oaccefil
¢ TennonsoasuAelt u ruApoOH3OAANNEH, mojg AeRCTBHEM MO-
TJollaeMofi coNHeYHOM 3HEPTHH Hcmaprercs, a obpaaymwo-
HiHeca BOAAHEBIe NAPH KOHLEHCHPYIOTCS HA HAKJOHHOH CTek-
JAHHOH KpHile GaccefiHa, H KanaH AHCTHANATA CTEKaloT

Rue. 63. Coaneunnfi onpecHATEN: (AHCTHANATOP) BacceiHoBOr0 THHA:

f — waRepamnzOBAKARA BoAa; I — Oaccefn; 3 -~ TEAAOHIONALKA; 4 — FHAPOUAORA-
oA § — CTeMNAHHAR HPHILAE; § — KealeHeaT, T — npresubilt seaol; § — tpydxa
HAR JMCTHAAATA

8 npueMubift XKenob, oTKyla 3TOT AHCTHJNAT no TPyHKam
Yepe3 rHAPO3aTBOP OTBOAMTCH B eMKOCTb 1Js €ro c6opa. Ha
pHc. 64 nokazaHa HeCKOJbKO H3MEHeHHas KOHCTPYKUHSA COJ-
HEYHOrO ONpeCHHTeAs, HMewllero ABOHHYI0O noaycdephue-
ckyl0 c6OA0UKY H3 Npo3pauHofi nuacTMacckl. BHyrpr o6o-
JIOUKH ABHXKeTCA MRHEpaNH30BaHHas BOAA, NOABOAMMAA MO
HUXHeMY maTpyGKy H OTBOJHMAas RO BepXHeMy NaTpyOKy.
Baarogaps aToMy NPOH3BOANTCS NpeABAPHTENBHHE NOAO-
rpeB BOAH 32 CYET TeNAOTHI KOHEHCAILHH Napos.

Ilepsag 8 CCCP onBTHO-NPOU3BOACTBEHHAA COJHEYHAs
YCTAHOBKA A 00ecCOIHBAHHA MHHEPAAH3OBAHHLIX BOR Obi-
Aa coopykeHa B 1968 r. B nocenke Baxapiaen B mycroime
Kapa-Kym B TypxMenns, OHa HMesa naomiaae 600 M2, ne-
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7oM AaBaaa oT 2,4 1o 44 npecHofl BOAL B AcHb ¢ 1 M2 Jio-
any Gacceitna H o6cayKHBaJA OBUEBOAUECKYIO (epmy.

Haunnan ¢ 60-x rofio B pasauyHHx crpaHax Gua COOpPYMeH PAR
EPYINHHX COMHEYHMX ONpecHuTeNbHHX YCTaHOBOK GaccefiHoBoro THma,
B Ractoaliee BpeMA B MHpe 9ECOAyaTHpyeTcs He Menee 20 MOIHEX
CONMHEeHHX YCTAHOBOK AJA ONDECHEAHA MOpPCkoH BOAH ¢ eIHHHUHOR
naowagsio Gaccefina ot 100 go 30000 M2 ¢ cyMMmapHof naowmagblo 6O-
xee 50 The. M? n ofitefi npoReBofBTeARHOCTEIO Gonee 200 M3 mpechoit
poaAd B AeHb. HanGosee Kpynuas cONHeRHAR ONpecHHTENLHAR YCTAHOBKA
sKeiayarHpyerca ¢ 1984 r. p AGy-Iladu (O6venunenusie ApaGerue mn-

2 1

- Puc. 64. Tlaactuaccopufl AHCTHANATOP C MOROTPEBOM BOAM:

1 — mopcraa poma; 2 — Kopnye SacceBRa; § ~— TENAOHIOAAUNA; 4 — FHAPOHIONANBA:

§ — BHYTPEHHZA NPO3PAMHAA OGOAOUKA! 6 == KOHASHCAT; 7 = AHCTHEAAT; § ~ OTBOA

AHCTUAAATA; 9 -« HAPYHKHAR UPOSPAURAR OBOROYKA; 10 — XoROZNEA BOAR if — ma-
rpeTas poAa

paTH), KoTopas Ouna paspatorasa comMectHo CHUA u Znonueft. 310

YCTAHOBKA HOBOTO THIG, B PACYETHAS NPOHSBOAHTENLHOCTh COCTABARET
120 m?* npeciod BoAW B AeHb, a raXTHUSCKH AOCTHIHYTAA CpeiHerofo-
Basg NpoHsBOAHTEAbHOCTE 80 M* B aesb. K wHCAY KpynHHX coAHeyHbIX
ONpecHHTENbENX YCTaHOBOK OTHOCATCA SeTHpe ycraHoBkn B I'peuny —
na ocrposax [Matvoc (maomage Gaccefima 8500 M2, npouaBooHTEALHOCTD
40 M? anctrannaTa B Aenb}, KuMosoc & Camu (nnomaap 2600—2800 m?),
ase ycranoekn B Ky6ep Ilear 8 ABctpaann mpoH3BONMTeABKOCTBIO 14 M3
B fens, yeradobka B Ilakecrane (IBagap) naowmageio 16000 M2 i npo-
H3POARTeNbHOCTRIO 60 M* npecHofl BOAW B AeHR, YCTaHOBKH GoAbwof
DPOHSBOAHTENLHOCTH DOCTpoeHR Takke B Memanmun, Hwawm u apyrux
CTpaHaX.

CylecTsyIolmHe THIB COMHEYHEIX YCTAHOBOK A1 ONpecs
HEeHHA MOPCKOH BOAH W OGECCONMBAHHA MHHEPANH30BAHHON
BOALL MOXKHO PASAENHTL HA TPH FPYNIK:
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1) onpecuuress 6acceliHOBOrO THNA, B KOTOPGIX COJHEd-
Hafdg SHeprus HCOOMAbL3YETCH HENOCPCACTBEHHO aAds HCNhiape-
HEsf BOJB B OpoHEeCCe AHCTHAJALHH, B xauectse AOLOJSBY-
TeAbHOFQ HCTOYHHKA SHEPrHH' MOMKET HCNOALB30BaTbCH, HAa-
npHMep, HAarpeTas OXJaXKAalollas BOAA;

2) ycTaHOBKM ¢ TpOHECCAMH YBJAAMHEHHA BO3AYyXa
H KOHA€HcalHH napoB H MHOTOKPATHbIM HCOOJbL30BAHHEN
COJHEYHOH 3HEPrHH B MHOTOCTYIERYATHX HJH Mapa/JenbHO
BKJIIOUEHHLIX PACUIHPHTE/AX-HCHADHTENAAX, NPU ITOM uepe-
HOC BOZAHBIX IAPOB OCYLICCTBAACTCH BCJSACTBHE KOHBEKLHH
BO3AYXA;

3} yCTaHOBKM, B KOTOPBIX HCTOUHHKOM 3IHEPrHH CAYMHHT
co/Heunas pajMauds, Ho Hnpaunoun paborel Hx noaocGeH
OGBIYHEIM TON/HBHLIM OMPECHUTENLHEIM YCTAHOBKaM, MNPH-
yem ABHIKeHHe paGoueil XMAKOCTH H BOASHHX Aapos ocy-
LECTBARETCS C HOMOILBIO HACOCA H BAKyYM-Hacoca,

Has warpepauus or 20 go 50°C 1 kr wan 1 a BOAW
B ee nenapenus Tpebyercs okono 2400 xIx Tenaorn uau
670 xkBT-4u Ha 1 M® Boan. B TeucHiie JCTHErO CONHEYHOTO
nnga Ha 1 M? noctynaer okono 20 M conReYHOA SHEPIHH,
npu KILI, coaneunoro onpecuutens 0,36 sa gedn ucnapser-
¢ CAOH BOAH TOAIIHHON 3 MM, L
 Baaroaapsa Gonee 3¢){)eKTHBHOMY HCROJNBIOBAHAIO Teri-
JOTH (B WACTHOCTH, LJAA TPELBAPHTEALHOTO NOAOrpeBa
ONPeCHAEMON BOAL! 34 CYET TENJOTH KOHASHCANNH BOASHBIX
MapoB) B MHOIOCTYNEHYATHIX ~ COJHEUHHIX ONPECHHTENb-
HEIX YCT2HOBKAX €e PacXof, 3HAUHTENbHO HHXe TeOpeTHYe-
ckoro (670 xBr-u Ha 1 M3®) H cocraBaser Bcero 50—
60 kBr-u/M? a B cHCcTeMax ¢ npHMeHeHkem 06PaTHOrG OC-
MOC2 H 3JIeKTPOAMANH3A H TOro MeHbiie — 5—15 kBr-u/m?,
B ycrasoBKax HocaefHMX THIOB NOTpeGieHHe SHEPTHH Hpo-
NOPHHOHAABHO CONCCONEPIKAHKIO BOAB, H OPH AHCTHILISIHM
3arpssHEHHOR MaNOMHBepaAH3OBAHHON BOAH pacxoj sHep-
ruy cocrasager | kBr.u/m2,

Hast kpynHOMAcHITaGHEIX COJHEYHHX ONPECHHTEbHBIX
YCTAHOBOK ¢ CYTOYHOR NPOH3BOZMTENBHOCTDBIO 100—200 M3
BOALI B A¢HPp MHOTOCTYNEHYATHe YCTAHOBKH HMEKT npeHMy-
LeCTBO, TAK KAK OHH NMOTPeOAIOT MEHblle SHEPTHH HA fe-
pekauky, H 00OpyZOBaHMe B MeHblleH CTeNeHH NOXAaercs
KOPpo3HH. B yiKe YNOMHHABIeHcn KPYITHOA ONPECHHTE/Ib-
Hoii ycranoBke B AGy-JlabH Hcnonb3yioTes BaKyyMHPOBAH-
Hhie TpyGuarole CTeKJAAHHBIE KOJAJNEKTOPH  [OWZABO
1862 M?. B Hux Boaa narpesaercs no 80°C u Builue u no-
RACTCA B TEHJIOBO# AKKYMYJAATOP, 61arofapsa wemy obece-
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'YHBAETCSH HeNPepHBHH nponecc AHCTHAAAHKH. Temnepary-
pa BOAH, MOCTYNAIOWIEH B MCMapHTesnd, paBHa 75—-80°C.
-TpeSyeMuiii pacxon TennoTw cocrasisier 45 kBr-u na 1 M2
BUCTHANATA, & pacxon snekrposHeprun 7 gBrt-u/m3, Ilpu-
MeHeRHe COMHewHbIXx 6aTapefi MO3BOJHT CylIECTBEHHO CHH-
SHTh CTOMMOCTDb MOAYYAEMOK BORH.

ConHeqHbe XOJM0AHAbHLE W BOAOTIOABEMHLIC YCTAHOBKA,
Hpungun- paGoTH X0JNOAMAbHB X YCTAHOBOK ONACAH
B . 3. .

Xonop MOXHO TONY4aTh B COJMHEUHHX abGcOpOUHOHHBIX
XOJIOLHNbHBIX YCTAHOBKAX NEepHOAHUecKoro AeficTBha. Jias
YCTAHOBOK 3TOTC THNA XapaKTepHO coBMellleHHe B OAHOM an-
mapaTe IBYX 3JeMeHTOB cHcreMsl, Tax, renepatop M abcop-
Gep COBMEMAiOTCA € KOJIEKTOPOM COMHEUHON SHEpriH, a He-
NapHTes b — ¢ KOHAEHCATOPOM, OAHAKO 3TH (YHKIUH OHH
BHINOJHAIOT B Pa3loe BpeMs CYTOK. B AHEBHOe BpeMsa KOJ-
JSKTOP  COJHEYHO#i SHePTHH  CJAYKHT  TeHepaTopoM,
a Houblo — abcopbepoM. [Top peficTBBEeM NOTJAOUIEHHOH cOll-
HEYHON SHeprudl AHEM H3 KPENKOro pacTBopa aAMMHAKa B BO-
ne, HAXOASTHIETOCA B KOMAEKTOpPE, BHIECAAETCHE AMMUaYHHIA
Rap, KOTOPHIl 3aTeM NPEBPAMAETCH B KHAKOCTh B KOHACH-
catope. JKuaokuii aMMHAaK HakanJauBaercs B CHelHasbHOM
eMKOCTH ¢ BOAfHON pybauikofi, B HoYHOe BpeMs NpPOHCXO-
RHT OXJax[eHde KOJJIEKTOPA NPH OTKPHTOR KPHILKe H AaB-
JieHHe B cHCTeMe mafaeT. AMMHMAag B €MKOCTH HCHapsiercs,
oT0Hpas TENJOTY Y BOAH B KOXYyXe KOHAGHCATOpa-HCMAapH-
Tens, a nap nocrynaer B aficopbep-KOANEKTOp, Tiae COH Tio-
FAOHIAETCH cAabbiM PAcTBOPOM, 00pasys Kpenkuit BoAOAM-
mHavlblil pacTeop. IIpH 3TOM BOf2 B KOXKyXe OXAaXKAAETCH
Ao TeMnepatyps —b5°C W mpespamiaercs B sex. Ha cie-
AyI0IHA AeHb IHKJA NOBTOPAETCH,

TIpunuun pabotsl ApyTol XONOAHARHOH YCTAHOBKE Ie-
pHOlHYecKoro aeficTBuA, obecnmeyuBalomel TeMIepaTypy
4°C B Kamepe AAS XPaHEHHA BAKUWHB, OCHOBAH Ha mpolec-
cax ajcopbuHH-fecopOHHH B CUCTEMe [OEOAHT—BOAA
(puc 65). IHeM B coaneunoM koauektope (KC3), comep-
KalleM HacHIIGHHHH BOHOA IEOJIHT, B Pe3yAbTaTe NOBHI-
LeHHA TeMnepaTypH AaBiedhe B KC2D craHoBuTCa BLluze
AaBjeHHA M2poB, COOTBETCTBYIOUIEF0 TeMAepaType B KOH-
Rewcatope, YacTe BOAH H3 LHEO/AHTa aecopbupyercd, H naphl
KOHACHCHPYIOTCH B KOHjaeHcaTope. [loa gefictBuemM cHAW T1-
WECTH BOLZ CTeKaeT B HCHapHTelb, NOMEUeHHH B TelIo-
H30/IHPOBAHHBIAl AUIHK C KPHILKOH.

B Hounoe mpems temneparypa B KC2 nocTeneHHO CHH-
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Aaercqd H papieHHe B HeM CTAaHOBHTCA HHXKe AaBJeHHA N&-
poOB npH TeMneparype B Hcnaputeae Tw. Tlpu stom maxops-
IAARCA B HeM BOfA Henmapsaercda H obpasyloluMecs BOAAHHE
napu noctynawr B KCO H Tam afcopOHPYIOTCA LEOAHTOM.
lMpolece HAET ¢ NOrJolleHHeM TEWJIOTH, H TPH ITOM BOIMH-
KaeT OXJaXKnawoui s¢pPeKT B HCOAPHTENe H JaXe MOXeT
06pa3oBLBATLCA Ael. BeHTHNb 06ecneynBaeT nepexauette
KOHTYPOB WHPKYJSIIHH EHEM H HOWDbIO, OXJaXhaeMble MeAH-
KaMEHThi MOMeILaloT B AILHK, :

Pac. 65. CoaHeuHas - XONCAHAbHAA
Kamepa AAs XpaHeHHA BaKUHHHL:

I — cONHeNHEIH KOAREKTOP; 2 — KOBuEH~

CRTOP; J— WCHADHTEAD, 4 - TEMAOHIONR-

DOBAHHAA KaMepa; & — KPWOmIKa; 6 — aM-
Nynn ¢ BAKNUBEOH; 7w BEHTHAL

B cosneusnx BO ACNHOABEeMHHNMX YCTAHOBXAX JJs
MPHBOAA Hacoca HCHOJIL3YIOTCA COJHedHHle GaTapeH HJH
TENAOBble ABHratend, paboTalollHe TIO TEPMOAHHAMHYECKO-
MY LARJY ¢ HH3KOKHIsIe# pabouell KuakocThio. MomHOCTD
NPHBOJA 32BHCHT OT MPOH3BOAHTENBLHOCTH H HaNopa Hacoca,
gnpegi.enﬁemoro TyOHHOR CKBAXHHB, OGHYHO AOCTATOYHO

—15 kBT. '

15, IHEPTETUMECKOE MCRAONL3OBAHUE BMOMACCHI

Fipu dortocuHTese B 3ejeHHX PACTEHHHX HCNOABIYETCR
cojJHeuHad Heprud. MexanHsM (OTOCHHTE3a MOXHO Qpen-
CTABHThL B BHAE caeaywiueli peaxunu: xaopoduan+nCO,+
~+nHyO+4-ceer—>xaopopuan +nrCH;O4 n0y, rae CHO —
YACTE MOJIEKYJA YTJeBOAa, Copepxallefi OAHH aTOM yrje-
pora. Tlpocreftmmii yraeBon raloKo3a HMeer dopMyy
6{CH20), T1.e. comepxpr wecrs aToMOB yraepona, JHok-
ChJl YTAEPOAA B BOAA MOMJIOILAI0T TOABKO YJAbTPAPHONETOROE
H3Jy4YeHHE H RJIHHHOE HHOPaKpacHOe HSAYYCHHE, a XJO-
poguan pacTeHHH MOrJOLaeT BeCh BHAMMLIN cBeT {(C AJM-

o
HO#l BOJIHE gopoue 6800 A), npyH 3TOM OR aKTHBHpYeTCA W Ne-
penaeT CrO0 SHEPTHIO BOAE, KOTOPas BHARAAET aTOM BOAOC-
poxa pas peaxund ¢ CQz. 32 9THM nMpoueccoM CAEAYIOT APY-
FHe XHMHYecKHe peaKLHWH, B OCHOBHOM KOHTpOJIHpYeMble
SH3UMAMH H AaollHe KHPH, OGeikH ¥ Yraesoan. JddexTun-
KOCTb (POTOCHHTE3A B €CTECTBEHHEIX YCHOBHAX Ypeaphvafhi-
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HO HH3Kast — 0KoMo | %, oAHaKo exXerogHbli mpupoct HHo-
Maccel N0 CBOeMy sHeprecojepxannio B 10 pas npesmimaer
rofoBoe norpebiaeHue 3HepTHA B MHpe H B 200 pas — snep-
rocoaepKaHie NRKH, NoTpebaseMoli yenoBeyecTBOM.

OCHOBHHMH HCTOUHHKAMH GHOMAccH HABJASIOTCA  Jecd
H ceapcKoe X03diicTBo. 32 roa neca gawr 7,5-10° 1 Huo-
MaceChl, 8 OTXOAH CEJbLCKOXO3AHACTBEHHOrO NPON3BOACTBA —
4,2.10°t 6uomaccr. B ja6opaTOpHbX yCA0BHAX 3¢hdek-
THBHOCTEL GOTOCHHTE3a AocTHraer 35 %.

Henoapzopanne ¢oTocHHTE3a AAA BHpAWIABAHHUA GHICT-
popacTyHmluX pacTeHHA — CaXapHOr0 TPOCTHHKA, KeHada,
NOACCJAHEYHHKA, COPro, MAHAOKH, CHHe-3e/IeHHX BOAOPOCAeH,
nepepaboTka GHOMACCH ¢ TOMOLILIO "CONHEYHON 3HEPrHH,
6u0doToNN3 BOAL ANA NPO#3BOACTBA BOAOPOAA, GHOKOHBEp-
CHA OPraHHYeCKHX MATepPHAJIOB B METAH, MHPOAH3 H XHMH-
YeCKOe BOCCTAHOBJACHHe OPraHHYECKHX MaTepHajoB ¢ NoOay-
YEHHEM TBEPALIX, KHIKHX H Ta30006pasSHEIX TONJHB — BOT
Te TEeXHOJOTHH, KOTOpbie paspabaTmBaloTca IS HOJY4eHHH
KOJNOTHYECKH YHCTOrO TONJHBA., ¢ MOMOMBK COJHeyHol
JHEPTHH, '

. TIpoH3BOANTENBHOCTE COMHEUHON YCTAHOBKH AJA Bhipa-
WHBAaHKsA BOAOpOCHef 3aBHCHT OT MHTEHCHBHOCTH H CIeKT-
PaABHOTO COCTABA CBETA, TEHJOBHX M THAPOAHHAMHYECKHX
napaMeTpoB NpoLecca, KOHCTPYKUHH (OTOCHHTEIRPYIOLLEro
anmapaTa, KOHUEHTpALHH YIJA€KHCAOTH, KOJAHYECTBA  H CO-
CTaBa NHTATENbHOH cpelnl, BHAA Bojopocaefi H . n. Bax-
HblM HCTOYHHKOM OHOMACCH RBIAIOTCH OTXOAW CEJBCKOLO
X03AACTBA, nepepalorTKH ApeBecHHb, rOPOACKHe MNHlIEBbie
OTXOAH.

lNpeobpasopatine GHoMaccs B TOMAHBO BKAKYaer GHO-
JorugeckHe MeTONM — a3pobHoe OpoXKerHe, aHadpobHYIO
depMEHTALHIO, THAPOJH3 ¢ NOMOINLI0 KHCJAOT M SH3HUMOB,
MHKpOSHOJIOrHUeCKHe H OHOGHIHYECKHe NPOLECCH, TepMO-
XMMHUECKHe MeTOIb — NHPOJH3, BOCCTAHOBAEHHS, THAPOra-
SH(pHKANHIO H IPAMOE CIKHTaHHe,

H3 0TX0LOB MOXHO IPOH3BO/NTL CHHTCTHYECKYIO HedTh
H ras, GHoras U CHIHPTH, KOTOpHe 3aMeHAT HedTenpoayk-
TH H NPHPOAHMHA ras, B TOM YHCJe B ABHTATENAX BHYTpPEH-
Herg CropaHMs. :

B Bpasuan# npoH3BOAAT 9THAOBLIA COUPT H3 PACTHTEND-
HOro CHIPbA — CAXAPHOrO TPOCTHRKA H MaHHOKH, HMEIOULHX
ﬁpox{aﬁﬂocn coorBercTaeHHo 50—60 u 15—40 T ¢ | ra,

BIXOJ 3THAOCBOro cAHpTa coctaBadger 70 a Ha 1 T caxaproro
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TPOCTHHKA # 170 /1 H3 | T MaHHOKM. DTH/AOBHA CNUPT 3aMe-
Haer Genaun n 50 % aBTOmApKa CTpPaHHL.

Bonbuide nepcrieKTHBE y COJHEUHO-BOAOPOAHON 3Hepre-
THKH. Boaopoa ymoGeH aja TpaHCMOpTa HEPrHH Ha GoJsib-
WwHe PacCcTOAHHA No TpyGonpoposaM. OH sABJigeTca BaKHel-
IWHM XHMHYECKHM ChlpbeéM H 3HEPrOHOCHTENIeM, €ro MOMKHO
NPHMEHATh B KayeCTBe SKOJOTHYECKH YHCTOTrO (MPH ero Cxku-
raHud oGpasyerca BoAa) TOM/UBA AN ABHTaTeNefl BHYTpeH-
Hero CropaHMs H TeXHOJOTHYeCKHX NpPOLECCOB [Js NPOHM3-
BOJACTBA BNEKTPOIHEPTHH B TONJHBHHIX siieMentax. Bopopod
MOXHO AKKYMY/JHPOBAaTh NOCPEACTBOM THADHAOB METAJNOB
uad B xajaKoM Bage. [IponssoacTBo Boaopoia myTem 3daek-
TPONH3a BOAbL ¢ HCMNOAb3OBAHHEM BJIEKTPOSHEpPIHH, noay-
yaemoll Ha C3C, spnaerca secbMa 3 QPeKTHBHEM H Cpas-
HUTeNbHO JemeBuM - npoueccoM. IlepcmexkTupen wmerton
NONYYEHHR BOZOPOAA mMyTeM 6#0QOTONH3A BOAM C HCHOMb-
3oBaiHeM (QOTOCHHTE3a 3e/IeHHX PACTEHHH HJIH CHHe-3eqe-
Hex Bogopocaefi. Paspalarwsalorcs cnocobun MNMOJyYeHus
BONOPOAA C HENPAMBIMH XMMHYECKHMH LHKJARMH, NPHBOAL-
UIMMH K Pa3foXeHHo BOAW 1 NOAYUeHHIO BOZOPOAA NpH He-
BHICOKHX TeMIiepatypax. :

Inapa narasn

PACYET 1 NPOEKTUPOBAKUE COMHEYHBIX
' YCTAHOBOHK

14, PACTIONATAEMOE HOMMYECTBO GOMHEYHOA BHEPTHMM
M TENNOBAR HAFPYIKA

Pacuer COMHeYHBX YCTAHOBOK BKNKOYAET ORpeAeeHHe
pACHONATAEMOre KOJAHYECTBA COJHEUHOH 3HEpPrHH, Telao-
TIPON3BOAHTE/IbHOCTH COJNHEYHOro KOJVIEKTOPA H YCTAHOBKH
B LeJOM, TEeNJOBofi HATrpy3KkH OTCINIEHHA H TOPAYEro BOJAD-
cHalkeHndA, SHepreTuteckHy M TFeoMeTPHUEeCKHX XapakTte-
PHCTHK TeJIHOCHCTEMH!, B TOM 4YHC/e IUIOILATH IOBEPXHOCTH
KOJJAeKTOPA, o6beMa aKKyMyJAaTopa TelJaoTHl, roa0Boil noyH
COJIHeyHOl 5HEpTHH B MOKPHTHH TEMJOBOR HAIPY3KH M TOAO-
BO!i 3KOHOMHHKE TOMJIKBA. .

OnpeneaeHne PacnoNaraeMoro KOJIHYECTBA CONHEUHON
suepruu, KomHuecTso cONHEUHON 3HepPFHH, MOCTYNANOINEH HAa
FOPH3OHTAABHYI0 TOBEPXHOCTb 3€MJIM, CHJILHO 3aBHCHT OF
HIHpOTH MeCTHOCTH (cM. pHC. | 1 Taba. 1). OTHOWeHe cpex-
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HeMeCAUHHX MPHXOAOB COJHEYHO§i pajiualdH p WiOHe H fe-
Kalpe ¢ yBsesHYEHHeM WIHPOTH BO3pAacTaer, H Ha IHHD
50°.c. . oo npuGansutensuo pasdo 13. Eme B Goabtue
MEpE pasNHuaeTCH N[OCTYILICHHE COJHEYHON 3HepPTHH B ca-
ML XOpowHH H caMuill nnoxofi aHu rosa, IPH 3TOM OTHO-
weHue Eyaxe U Ewps MOXeT HocTHTaTh 50. W AaHHBE CBH-
HEeTeALCTBYOT 0 GOAbIIOM H3MEHeHHH B TeYeHHe rofa KOJAH-
UECTBA NOCTYNAWINel CONHeYHOH 3HEPTHH, a CAENOBATENbHO,
¥ 0 HOAOOHOM M3MEHEHHH TENnMONPOH3BOARTENLHOCTH re THO-
CHCTEMH.

Puc. 66. Cxema xaxymeroca askXeHun CoaHua mo HebocBopy

Hna pacyera pacrnonaraeMoro KoJHYECTBa COAHEYHON
SHEPrHH, NOCTYNAKLIET0 Ha HAKJOHHYIO Jy9eNOrI0AI0MLY 10
NOBEPXHOCTb, HEOGXOANMO 3HATL YIJIbi HAAEHHS COJHEUNbIX
Jyde#f Ha HAKIOHHYI0O M TIOPHSOHTAABHYIO NOBEPXHOCTH
B AaHHoM Mecrte. [lontokeHue HekoTopoii TourH A Ha 3eM-
HOl MOBePXHOCTH OTHOCHTENLHO CONIHEYHBIX Ayd9eli B faH-
Hbifi MOMEHT BpeMeHH olipeaeseTca TPeMs OCHOBHHIMH yF-
JaMH — WHPOTON MECTONOCMOMKEHHS TOYKH ¢, 4aCOBHIM yr-
J0M o H ckionenneM Coauna § (puc. 66). Iiupora @ — 910
yroa Mexay JuHHel, coeqHHAomeR TOYKY A ¢ ueHTpoM Sem-
an 0, # ee mpoekuHeli Ha NJIOCKGCTE sKpatopa, Yacopoft
Yros « — 3T0 yTOJ, H3MePeHHH B 9KBATOPHAJABHOW MioC-
KOCTH MexXIy npoekuned JHHEH 04 W npoekuHel NHEHH, CO-
‘€AHHAIOMe el HeHTPH 3eMan H Coanua. Vron =0 B coMHey-
HEIA noigens, a 1 4 coorsercTByer 15°. Ckaonenre Conn-
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na §-—>370 yron MeXAy JuHHedl, coeRMHAIOUIEH LEHTPH
3eman n Connna, U €€ NpoeKkilHedl Ha TIAOCKOCTL IKBATOPI.
Cxaonetne Coanna § B TeueHHe roja RenpepuiBHO H3MEHI-
eTcq — oT —23°27 B sAicHb 3HMHETO COMHUECTORHHA 22 ne-
kabpsa po 423°27’ B AeHb JAETHETD CONHUECTOAKHA 22 HIOHA
W PaBHO HYJIO B AHM BECCHHETO W OCEHHEro PaBHOAEHCTBHA
{21 mapra B 23 centabpa).

Cxaonenne CosHlta B JaHHBIA JieHb ONpEAeAseTcs M0

Popmyne

. 284 4+ n
6 =23,45 sm(sﬁo %5 ),
rje n — NOPALKOBLIT HOMep AHA, OTCUHTARHE oT | gHBaps.
B xauectBe n o6uIYHO OepeTcs HOMEP CPelHErD pacueTHOro
jaaa Mecatta pas 1—XI1 mecaner roaa.
Hrxe npuBoaaTCcg ZaMHBE fAAg n H § gAs cpeiHero AHA
I—XII mecanes:

..... 17 LY 75 106 135 162 199 228 2658 288 318 34
g, rpag. . —20,% =13 =2.4 9.4 166 23,1 20,2 135 2,2 -86 —I8,9 -2

Hapsay ¢ TpeMsa OCHOBBHIMH YrJIaME @, @ H 8 B pacye-
Tax COJHEYHOH PajHABHH HCHOAL3YWT TaKkKe SeHHTHH

| Yroa Z, yroa BEHCOTH o W a3uMyT @ Contna (phc. 67).

3enuTHHR yroa CONHLA 2 — 3TO YTONT MEXKAY COHEUHHM
JAyH0M H HOPMARbi0 K FOPHSOHTAMNbHOM IJOCKOCTH B TOY-

Tpaexkmopun
pvanuugtp

N
B <R
| B

S
n

fopuzonm

Pre. 67, Yrau, onpefeanwoliHe Loremenne ToUxi A Ha 3eMHON noBepxs
' HOCTH QTMOCHTEILHO COAHEUHWIX Jy4qelt
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ke A. ¥ron BbicoThl CONMHHA 0. — 3To Yroy B BEPTHKAJBHOR
NAOCKOCTH MeXJy CONHEYHRM JYYOM M ero NpoeknMeft Ha
FOpH3OHTAALHYI mAOCcKocTh, CyMma o--z2 paBHa 90°. Aau-
Myr ConrHna @ — 370 yron B TODH3OHTANABHON MJOCKOCTH
Me}Kﬂ.y H]JOEKI.[HB?I COJHEYHOQTO Jydya B Hanpas/MeHHEM Ha
1or. A3UMYT NOBEPXHOCTH an HSMEPACTCH Kax yron MexKy
HOpPMaJibio K TIOBEPXHOCTH H HAIIPAaBJICHHEM HA 10T,

CBA3h MeXAY AOMOAHRTEJBHHMH H OCHOBHEIMH yraamu
YCTaHABNHBAETCA CJEAYIOLHMH YpaBpHeHHAMH:

SEHATHLIA Yrol €0S2=c0§ ® coS¢ cos8-+sing sin§;

yroa BucotH CoaHlla &==90—2, nosroMy sin c==cos z;

asumyt CoaHua sin a==sec o cos § sinp,

B coaneunmft nongens (0=0) a=0 upn ¢>6 1 a==n
npH @<4.

MagcumaneHBR yron BecoTH CosHNA MOCTHraercs
B CONHEUNBI NOAACHD NPH ©=0, T. &. Luarc="1/2—|p—b|.

TTpu mons3oBavmy npuseseHHsIME GOPMYJAMU AJs ce-
BEPHOrO NOJMYIIADHA WHPOTZ ¢ GepeTCs CO IHAKOM <,
a J1J1a I0KHOrO — CO 3HAKOM «—», CKJoHekHe ConHuma 6
HMEeT 3HAK «-» 1A nera (OT BeceHHEro 10 OCERHEro pas-
HOHEHCTBHA} M 3HAK «—» B OCTAJbHOE BPEM#A rofa. Yrosi o
H3MeHAeTeA o1 0 B cONHeYHHR MoxdeHs g0 180° B mONHOYD,
ApH 0<90° oH UMeeT sHAK «+», 2 npd ©>90° — 3HAK «—3.
Aaumyr Consua ¢ uamensercs or 0 xo 180°. :

Yron nageHHA CONHEUHHX AYy4ed Ha TPOM3BONLHO OpH-
EHTUPOBAHHYIO MOBEPXHOCTB, HMEWILYI0 a3UMYT d; H Yrod
HAKJNOHA K TOpH3OHTY f, onpeaengercs no GopmyJe

cos i = sin f [cos 8 (sin @ cos a, cos @ + sin a sin @) —-

— 8in § cos @ cos e} -+ cos B {cos & cos g cos w -+ sin §sin g,
rAe ¢ — WHPOTA; & — ckioHenHe Coauna; © — yacoBof
yroa CosHua, :
¥roa nageHus Jyde# Ha rOpPH3OHMTAJBHYI0 NOBEPXHOCTB
(p=0) ' '

cos { = cos § cos ¢ cos w + sin §sin g,
Yron magenus aydelt Ha BEPTHKANBHYI0 NOBEPXHOCTD
A _
(B=90°
cos{ = cos § (sin g cosay coso +
- sin gy sin @) — sitt & cos @ cos ay,.

A3HMyT BeDTHKANLHON NMOBEDXHOCTH @y B TOM CAyvae,
ec/y OHa OPHeHTHpOBaHa Ha lor, pabed 0°, Ha samaa 90°, ua
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pocTox —90° na cesep 180°. IToacraBans 3TH sHaveHHA o
B nocHefHo0 GopMyay, noayYaeM BHpaXKeHHS LA yraa
najeHis ayueit HA BepPTHRAJbHYI [OBEPXHOCTH JAHHOI
opHeHTaillHH.

Ona HaknOHHON TOBePXHOCTH ¢ 0XKHOH oOpHeHTalHed
(a:=0°) umeem

cos { = sin (¢ — f) sin & + cos (9 — ) cos S cos w.

Hns obecneueHHA YAaBAHBAHHA MaKCHMaAbHOIO KOJM-
yecTBa (32 pacyeTHHi MEPHOR) CONHEYHOW 3HEPrHH KO-
JEKTOP OOBIYHO YCTAHABNHBAIOT B HAKJNOHHOM IOJAOMKEHHH
¢ ONTHMAABHEIM YIJIOM HAKJAOHA K POPHIOHTY.

CpeaHeMecsiqHOe JHEBHOE CyMMApHO® XOJHUECTBO COJ-
HeqyHON 9HEPrHH, NOCTYNAONIeH Ha HAKJIOHHYIO NOBEPXHOCTS
COMHEYHOTO KOJANeKTopa, onpeaensercsa no dopmyne

E. = RE,

rae £ — cpeaHeMmecaunoe RHEBHOE CyMMapHOE KOJIHYCCTBO
COJHEYHOH SHEPIHH, MOCTYRANOUEHR Ha TOPH3OHTAABHYIO NG-
BepxHocTb, ML/ (M- xuu); R — oTHOWEHHE CpegHeMeCsH-
HBIX AHEBHBIX KOJHYECTB COJIHeYHo#t pajHailHB, NoCTynawo-
el Ha FaKJAOHHYIO H TOPH3OHTANbBHYIO MOBEPXHOCTH.

Tabanwua 5. Cpenuemecsunbiil kosdhuunens MepecyeTa CyMMapHore
DOTONA CONBEYHON IHEPTRH C TOPHIOATAALHON RAOCKOCTH HA NOREPXHOCTE
xoasextopa. Wixpora 50° ¢. w.

v ¥ron naxkaona KC? k ropusowty B, rpag
Mecan
30 45 60 ]

I 1,3 1,37 1,37 1,18

I 1,35 1,43 i, 4 1,23

11} 1,24 1,27 1,23 0.98

IV 1.1 1,07 0,99 0,69

v 1,02 0,95 0,84 0,53

VI 0,98 0,9 0,78 0,47

Vil 0,99 0,92 0,81 0,49

vHI 1,07 1,02 0,93 0,62

IX 1,2 1,21 1,15 0,88

X 1,34 1,41 I, 4 1,18

X1 1,32 1,4 1,4 1,21

) XII 1.41 1,62 1,56 1,39

Cpegxerogopoe i, 11 1,09 1,01 0,72

3HaveHne

9675 m



B 1aba. 5 paHul 3Hagenus orrolleRHs R cpeaHeMecsy-
HELX TIOTOKOB CYMMADHOH COJiHeuHOH pajfHaluH, mocTynaio-
el HA HAKNOHNYIO W TOPH3OHTANbHYIO TOBEPXHOCTH Ha Of-
Hoil wmpore (50° c.w.), 310 oTHOWEHNME HpeACTaBAALT CO-
Goll koadpuLHeRT NepecTeTa KOAHYECTBA COMHYHON BHepPruy
C TOPHSOHTAMLHOH INOCKOCTH HA NMOBePXHOCTL  COJIHEYHOrO
KOJIEKTOpa ¢ YIrJiOM HaxJaoHa X ropusonry or 30 no 90°
(BEPTHKaNbHOR TONOXKERHE).

Ha xosuuectso conseunoft suepram, moctynamomei Ha
HAKJIOHHYIO. NOBEPXHOCTH KONNEKTOPA, OKA3HBAET BAHAHHE
OPHEHTALNA KOJNJNEKTOPA OTHOCHTENLHO 10XKHOrO Hanpas-
JIEHHA, XAPAKTEPHIYeMas YriOM MeXAy HOpMaablo K NAoC.
kocret KCI ¥ 10HSIM HanpasnenneM — aguMyToM KOJIEK-
T0pa Gx. Ilpi ax==15° cpeanerogosofi npuxox conneunoi
SHEPriH HA NOBEPXHOCTE COJHEYHOro KOJIEKTOPa MO CpaB-
HEHHIO C IXKHO OPHEHTHPOBAHHBIM KOJJNEKTOPOM YMeHbIIa-
erca Beero Ha 2 %, a npH ar==+40° — ya 13 9, NPH 3TOM
HanGoubiee oTkNOHeHHe (25 %) umeer mecTo B sHBape —
AexaGpe w Hanmenbinee (5 %) — B uoHe — Hloge,

Kos¢duunenr nepecuera xosnyecrsa conmeqnof aHeD-
A € TOPH3OHTANBHON MOBEPXHOCTH HA HAKJOHHYIO NOBEpX-
HOCTb COTHETHOr0 KOANCKTOPA C I0XKHOM OPHEHTaUMel! paBeH
CYMME TPeX COCT2BAAIOIIAX, COOTEETCTBYIOIIHX NPSIMOMY,
PaCcCeAHHOMY H OTPaXKEHHOMY COJNHEYHOMY H3JYYEHRIO:

(i) dp e oo,

rae Ep —cpearemecaunoe aHeBHOE KOJNMYECTBO paccesHHO-
IO COMHeYHOro H3AYYEHUS, NOCTYNAIOLIEro HA FOPH3OHTAIb-
Hywo moBepxHocTb, MJILk/{M?-1un); E/E — cpeanemecau-
Has AHEBHAS NOJS PACCEAHHOTO CONHEYHOrO H3AyyeHHs;
Ru — cpennemecsnnnifi xosdduumenT mepecuera OpAMOro
COJIHEYHOFO H3JAYYEHHS ¢ FOPHIOHTAJBHON Ha MAKAOHHYIO
NOBEPXHOCTD; ﬁ — ¥T0J HEKAOHa MOBEPXHOCTH COJIHEYHOr'D
KOJJNEKTOPA K FOPH30OHTY; p — KOPDHHUEHT oTpaxeHusn
{anan6eno) nopepxsocty 3eMAH M OKPYKAIMHX TeN, ofH-
* HO NpHHUMaeMul pasHLiM 0,7 ans suMu B 0,2 pan aeta.

B raGa. I1] npusenenr RaHKble No MOCTYMACHHIO CyM-
MapHOTO H DAaCCEAHHOTO CONHEYHOTO HIJY4eHHS Ha ropi-
30HTAJBLHYI0 MOBEPXHOCTb AAR OCHOBHHX ropogosB CCCP, a
Gonee noapoGHble 1aHube copepXartea B «CIpaBouHHKe No
Kaumary CCCPs»,

Cpennemecaunnfi xoapuunent nepecygeTa NPRMOro col-
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HEUHOI'O H3JIVHEHHH OJIA MOBEPXHOCTH HAKJIOHHOTO KOJJIEK-
TOpa C KMHOH opHeHTanuel HMEeT BYX
' ) + n -
cos (¢ — P) cos § sinwa. g + "'l-gﬁ" Wa.psin (@ — P sing
Rn = I3

cos ¢ cos 8 sinwg -+ Wy sin@sind

L
180
rae ¢ — IHPOTA MECTHOCTH, Ipald; ff — yroa Hak/oHa KOJ-
JEKTOpA K TOPH3OHTY, TpaA; & -— cunonetne Cojuna B
CpeAHHH BeHb Mecala, rpai. ) _
Yacoso#i yros saxoaa (socxona) ConHma aasf ropusoH-
TaALHOH MOBepXHOCTH .

@, = arccos {(— tgp tg §).

B kauecTBe wacoBoro yraa saxona ConHUA AAA HAKJOH-
HOM LOBEPXHOCTH C I0XKHON OpHeHTaIHel NPHHHMAIOT MEHb-
WY H3 ABYX BeAHYHH: 3 MJIH BEJHYHHY ®sm, PACCUHTAH-
HYIO 0 dopMyse - _

@ 5 = arccos [— tg (¢ — P) g 81.

¥roa cknonennst CoaHuta § nJA CpeIHEro AHA MecAua
PaCcCYNTHBAETCA MO NpHBENeHHO!N Bhilile GopMye, |

Pacxon TeNJNOTH Ha OTOTMEHHE H ropiuyee BoRoCHal(Me-
uue. TennoByw Harpysky ortonsenns (k) AJns Kaiaoro
MeCsila MOKHO oHpefieINTL N0 dopmyne

Qn =EK§ Fi Afr Quucll - Qn.-rv

rae K; — pacaeTHufi ko3ddrunent Temnonoteps nas pam-
HOT'O 9/IEMEHTA OrParkKA4l0iHX KOHCTPYKUAN (CTeH, OKOH, no-
TOJKA, mona), Br/ (M2-°C); F; — nJjomaaks noBepXHOCTH 3Je-
MEHTa OrpaXKAalomUX KOHCTPYKUHHA, M2, Al — pacuerHast
pasHocTe TemmepaTyp, °C; T — NpPoOO/MIKHTENLHOCTb pac-
YeTHOIO NepHoAa, ¢; Quip — TenJjonorepu, 06yc/oBledHble
rHQUABTp2UHeR XOM0AHOrO BO3Ayxa, JIX; Qur — BHyTpeH-
Hee TeNVIOBLIASACHHE OT J0AeH, 06OpyAOBaHHA, OCBOTHTEAb-
Heix npudopon, K, -

HAs MHOTOCRONHEIX CTeH W ADYTHX SJEMEHTOB OTpaae-
HHEA KO3 PULHEHT TENIONOTEPD paBeH

R

(L NV 1
.K_(¢n+£_ +Q"n) !

FHe og H @y — KOIQQHUHEHTH TENA0OTAAYH AJIA BHYTpeH-
Heil u HapyxXHOH mnOBepXdocTe#t creHnl, Bt/ (mM2.°C); &,

g i3l



H A, — TOJILHAA (M) H kO3(HEHEHT mnnoupoaonﬁocm
[Br/(.°C)] cnon crenm,

~ Cpeaunit pacxoa remnotn (JIk) Ha ropauee BoaocHal-
HeHHe 3MaHHA 34 paCUCTHLIH Neproa

Qr,n = lv2acpp (tr*.n - x.n) Nn,

rae N — q9ucio xuTeaeil; @ — HOpMa pacxojia BOAH Ha ro-
pAuee BOROCHAGKEeHHE XKAJIBX SAaRKfl Ha 1 uesopeka B cyT-
KH, JI/CyT; fxp-— TeMOCPATYPA XOAOQHON (sosonpoBoanon)
BoaHl, °C; Cp — ylenbHas H306apHas TeNIOEMKOCTh BOJLBI,
pasuas 4190 IIxk/ (kr.°C); p — nAOTHOCTH BOAW, paBHasn
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Pue. 68, HoMmorpamma aaa onpeneneras Pacxonos TelJOTH M BOJL Ha
ropadee poAocHaGKeHRe
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1 kr/a; frs — TEMNEpaTypa TopAved Boas, °C; n — uucio
JiHedl B pacueTHOM NIepHOAE.

Tenaosyw HArpyaKy OTONJIEHHS U TOpsYero BOAOCHaGKe-
HHA 34 MeCsl MOMHO 3anMHCaTh KaK .

Q: = QO + QI‘.B'

Il'ogoBas TenjoBaA HAarpy3ka CKAaAbiBaeTCA H3 MECAMHBIX

BENHYHRE:
12

o= 34

Ha puc. 68 npuseseHa HOMOTpaMMa RJASl OlpeAe]eHNA
pacxoios ropayvel-Boarl Vrp (M%) W TERAOTH Qrs (THx)
3a Mecfill HA# TOL B 3aBUCHMOCTH OT uMCIa xutened N, cy-
TOYHON HOpMB! pacxofa BoaH a (J1/AHH) Ha } YesoBeKa, pas-
Hocth Temneparyp AT ropsuel u xonozso#i Boam, °C.

ITpusesem npHMep Mosb30BanHA HOMorpammoit. Ilpu cy-
TOUHOH HOpMe pacxoia Boaw 80 a/uen B AeHb H Pa3HOCTH
temnepatyp Boan AT==30°C rozoBofl pacueTHHH pacXog
TennoTel P2 pas N=4 uen. pasen 15 T'Ilxk/roa, a ana

40 wea. 150 TIx/roa, a pacxoa Boaw 1350 M3/rox.
17. PACHYET NACCHUBHBIX TEAMOCUCTEM OTOMNEHMUA

Ipu paspaGoTKe TEXHHUISCKOTO 3alaHHA H SCKHIHOM NPO-
eKTHPOBAHAH NAaCcCHBHOM re/IHOCHCTEMH OTONEHHS YYATHIBA-
I0TCH caMmble ofuIHe OrpaHHYeHHs, HaNaraeMule Ha CHCTEMY
TAaKHMH ($AKTOpaMH, Kak reorpatuyeckoe Mecrono/oxenHe
3MaHHA H erc HasHAYeHHe, Pa3Mepsl 3INaHHs, AONyCTHMAA
CTOHMOCTh, pacrnojaraeMbie HAH HeoGXoAUMBE MaTepHAMNM
n v n. Kak npapuao, Beaerca sckusHas npopaborka He-
CKOJIbKMX BAapHAHTOB IeHOCHCTEMBI, KOTOp&a 3aKaHYHBaeT-
cs BLIGOpOM NpeANoYTHTeNBHOIO BapHanTa. [locae 2Toro Be-
aeTcsl pa3paboTKa AETa/NbHOTC NPOEKTa H HPHHAMAIOTCH
pelieHHs OTHOCHTEJNbHO PAaCHOJ0KEHHH, Pa3MEpOB KOMHAT,
OpHeHTALKH 3AaHHA, BHOOpa MATEPHANOB H YTOUHEHHS BCEX
pasmepoB. B pe3yabTate BLINOAHEHMS 3TOil BTOPOR CTAMH
NPOEKTHPOBAHHA NOAy4aeTCA BHOJHE KOHKPETHAR KOHCTPYK-
THBHAA pa3paboTka ananHa. MHorga Wa 3TO# CTajHH pas-
pabaTHBaOTCA KOHKYPHDPYIOWHE BADHAHTE, HAPHMED OTAH-
YaollHecss PAasIHIHBIMH  APXHTEKTYPHO-NJIAHHPOBOYHHMHU
peLIeHHAMH HJH HCMOJAb3YeMbiMH CTPOHTENBHBIMH MaTepHa-
ANaMu, ¢ y4eTOM SKOHOMHUECKHX H TeMJOTCXHHUECKHX (ax-
TopoB. JTO Ta.Crajns MPOCKTHPOBAHHA, HA KOTOpOHf npH-
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HUMAIOTCA BCe OCHOBHEIE APXHTEKTYDHHE H HHXeHepHble
pelueHns. [locae 3Toro BHNOJHAIOTCS pabodHe YepTeNH cO
BCEMK HEOGXOAHMBIMU NeTaliMA — C YKa3aHHeM pa3Mepos,
MaTepHAJNOB, T. €. CO BCEM, YTO TpelyeTcs ANs OCYIIeCTB]e-
HHSL CTPOUTENbCTBA 3AaHHA € MACCHBHON refiMocHcTeMOoil.

OTtHoCHTENbHAA naollafk COMHLEYNaBAHBAIOIIHX ROBEpX-

HOCTEH B Pa3/iMYHBIX KJAHMATHUECKHX 30HAX MOMET COCTAR-
aare 10—100 % nuowanu oranaueaemsix nomewsenudt. Tpu
5TOM 32 CYET HCHOJAL30BAHHA COMHEYHON 3Heprun obecneun-
Baercs onpepenenHas poas f (or 10 mo 80 %) Tennoeofi na-
TPY3KR OTONJIERHS H COOTBETCTBEHHO YMEHBINAGTC PACXOf
TEIVIOTH OT TONJIHBHOIO HCTOYHHKa. B cayyae e HCnoJb-
SOBAHHY HOABHIKHOR TEIVIOBOH H30JSNHH, 3aKpubalomel
B HOYHOE BPEMs JY9enpo3pavuHbie NOBEPXHOCTH, TENAONOTEPH
3JaHHA 3HAYMTEABHO CHHXKAKWTCA A 3¢ (eKTHBHOCTL re/HO-
cucTeMsl Bo3pactaer B 1,5—2,5 pasa. IIpu pacuere naccus-
HbIX TeJIHOCHCTEM HEOOXOAHMO OlpefeNHTh HAOLAXL CBETO~
BPO3PAYHHX NOBEPXHOCTEH HAPYKHEIX OrpaXaeHHil 3nanus,
HCNOAB3YEMEIX AN YA BIHBAHHA CONHEUHON SHePrHH, H Mac-
Cy TENJIOAKXKYMYHPYIOLIHX 37I€MEHTOB MOeJa, CTeH, NOTOJKS.
Kak mpaBusio, aTH 3JeMEHTH BLINOJHAIOTCA H3 GETOHA, HO
ANA AKKYMYJHPOBRAHWA TENJOTH MOTYT TaKiKe HCHOJAb30-
BaThCA eMKOCTH, sanonnenunie sonofl. [Ipn srom yrennupe
Macca # 06beM TelIOAKKYMYJMPYIOUIHX 3A€MERTOD, OTHe-
CeHBBle K | M? nIoIagH OCTeKACHHHX NOBEPXHOCTEH, OPREH-
TAPOBAHHBIX HA IOT, ONPEACAAIOTCS B 3aBHCHMOCTH OT AOJH
f {%) coniiedHOH 3HEPTHH B MOKPHTHH TEMACBOI HArpysKu
OTONAEHAA RaK Max—Cf, Uen=Coof. 3nauenna koadpdprun-
€HTOB ONPEASNRIOTCS BHAOM TEMJIOAKKYMYJHPYIOIErO e~
MeNT2. TaK, 115 eMKOCTH ¢ BOROK C=3 Kkr/(% ' M2) 1 Cop=
==0,003 M3/ (% -M2), nnq GeTOHHOH MANH KaMeHHOR CTeHm
(nosa) — coorBercteenne 15 1 0,0075.

CaeAyeT OTMETHTD, YTO BEJJHYHHA f NDAKTHYECKH COOTBET-
CTBYET NPOHCHTHOMY CHHXXEHHIO PacX0ia TEMAOTH OT O6hY-
HOTO TOIVIHBHOFO HCTOYHHKA. Tak, Hanpumep, eciu Tpebyer-
cfl CHH3HTL TenjonorpebaeHne poma Ha 40 %, YTO cooTher-
cTRYeT 3HayeHHK =40 %, xeobxoauMele YAeAbHbIE Macca
H 00beM BOASHOTC aKKYMYJATOPa TENAOGTH COCTABAT COOT-
percTBerHo 120 kr/m? 1 0,12 M3/M?, a Geronnof crenn (no-
nz) 600 kr/m? u 0,3 m3/m2. Flpn f=10<-80 % yneansui
06beM Vax, OTHeCeHHHHT K | M2 IUIOMIA/IH COANILIEYA2BANBAID-
IHX MOBePXHOCTER 0XKHOrO thacana, paseH AAN eMKOCTel
¢ 80jo# 0,03—0,24 n pan Gerounod credn (moaa) 0,08—
0,6 M3/ m2, voooE
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PaccMOTpHM NpHMep OHEHKH MacChl TeMJIOAKKYMY/THPYO-
IHX 3NEMEHTOR JO0Ma JKHJOH Huowansio 120 M2 npu ycno-
BHH, YTO TpeGyercs CHH3HTD TemonoTpedieHne 3a CYer Co-
HeuHOH sHeprun Ha 60 % H YTO NACLLAAL CBETONPO3PAUHEIX
NOBEPXHOCTEH, YJIABJHBAIOWHX COJIHEUHYIO SHEPIHIO, paBHA
40 M2, AKKYMYJAHpPOBaHHe TENJIOTH OCYHIECTBASETCH B SeTOH-
HOM 00J1y. B COOTBETCTBHHU ¢ IPHBENICHHLIMH BbIIIE [AHHBIMH
Heo0Xx0aHMbl{ yAeLHbif 00beM Ten0aKKy My IHpyoliiero 6ez-
TOHHOTO 1i0J1a COCTABHT Uax=Cosf =0,0075-60=0,45 m3/m?%,
a Bcero rpebyerca Vax==40.0,45=18 m® Gerona. 3T0 03Ha-
YaeT, 4TO MOJI AOJKEH HMeTh To/uHHY 0,45 M. HeobxoauMuM
ycnopheM 3GdeKTHBROTO (YHKIUOHHPOBAHHA NACCHBHOH
CHCTEMB! OTOMJEHHA ABJAETCA PalHOHAJbHOE pa3MellieHue
TENNAOAKKYMYJHpYIOWero 3JeMexra, ofecneunpaioulee €ro
oBaygenne CosHlleM B TeueHHe KaK MHNHMYM 44 B JeHb.
Jag 3torc OH AoJKeH OHTb pasMellleH HENOCPEACTBEHHO
BONH3H OCTEKACHUA. : _ :

Kak n0/xHO GHITh OPREHTHPOBAHO 3XaHHE ¢ HACCHBHHIM
HCROAB3OBAHHEM COJHEYHOIO H3AYUYeHHA JJAf OTOMJSHHN?
Hanayywas OpueHTAUNA 3AaHHA — I0XKHAA, OAHAKO AORYC-
KaeTcs OTKJAOHeHHe dacapa smanus a0 30° K BOCTOKY HJH
sanagy. - :

- CHeTeMB - IPAMONO YNABAHBAKHA COJAHEYHOH IHeprum.
B DaccHBHHX reAHOCHCTEMAX STOrO THHA (CM. pHc. 32, a)
YAABNABACTCA CONHENHOE H3AYYEHHE, NOCTYNaloulee BHYTPb
3MaHNA Yepes OCTeKJAeHHbIE MOBEPXHOCTH OKOH B J0XKHOH CTe-
He. Jns uauay4ulero HCHONL3OBAHHS COMHEYHOH 3SHEPTHH
OKHA IOXHOI  OpHEeATAHA HOMKHE MMETb ONpeleSeHHYIO
naowazs, ONTHMa/abHas BEJIHYHHA YIeJbHOH IJIOIadl BCeX
I0KHHIX OKOH &, OTHECEHRAA K | M2 sKuNOI N/I0HWaAH AoMa,
3aBHCHT 0T CpefHed TeMilepaTyPbl Hapy:KHOTO BO3AyXa
B 3UMuu#l nepuox (Tounee, B gekabpe u aupape) I» u oOT
CTeNeHH TERANMOHI0JNPOBAHHOCTH AOMA: -

Temnepatypa  Ha-
PYXKHOIO BO3AY-
xa sumof Te, °C

Yaeabnan naoane
I0MHEIX OKOH
Bon, ME/M2:
:{Hﬂ‘:::ﬂap;‘g;hé 0,44 0,4 0,3 0,3 0,2 0,2 0,17

B J0ME ¢ yaAyY- .
oMok RO 0,32 0,28 0,25 0,2 0,16 0,04 0,12 -

—10 =7 —4  —I 2 5 7
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B HeKoTOpHIX 3AaHNSX PEAYCMOTPERO OCTEKACHNE YacTH )

KpBIIM HJH I0XKHOH CTEHLE YyepaKa, coobillalowmeficst ¢ oran-
-THBAEMEIMYU NOMEIIEHHAMH,

Ilpumep 1. Paccuutats nAomaZb OCTEKACHHOH NOBEPXHOCTH
WKHOro cdacafia ZoMa nAobladbio 100 w2, HeoGxoIuMYIO I8 ofecnene-
ria 50 % Tennopol Harpyskm oronaeHms. Hom OCHSUIEK N2cCHBHOA CH-
CTEMOM NPAMOro yRAaBARBAHMA CONHEYHO!N SHEPrHH, HAXOLHTCH B Kpumy,
H ero XHNE dacan we satedsercd. JLAA NLaHHOrO MecTOMOROKeHHS B0~
Ma UPH OTHOCHTEAbHOA MIOIMANM  OCTEKNeHWn, mpHXonawefica Ha | u?
WHIOH TUIOWAAH AoMa, pabhoft 0,18 M%/M?, ofecmeumBaeTcs cHHIREMHe
TennonoTpebacang ua 18 % (6e3 mMpHMeHeHWA TeRAOHIONSUHH OKOM
B HOYHOE n(fem) H Ha 44 % (c npuMeHeRReM Tenaosof HIOAAUKM),
anpr aox =036 M*/M? — cooTmeTCTRBEHNO Ha 24 u 68 %), IlocTpore rpa-
Qur pHnefiAON 3ABRCHMOCTH MEAY @ox B CHHMENHEM TemIonoTpedaeHna
(%), MOXHO HaliTH Takoe aHaveHMe do, KOTOpOe COOTBETCTBYET 3afdH-
HOMY sHadennio (60 %) cHIKeBS TemAonoTpeGieHns. HMoaygaem Gox=

=0,226 M*/M? B chyyae uClioMb3oPaHHE TennoBON H3OAALMN B HOUHGE ©

spems. ‘Tpebyemas naoane ocTekAeEns pasHa Ao = Coxdpon ==
=0,225-100=22,5 M2,

Koauuecteo commeunoli snepriy, NponylleHHOA 4epes OKHO BHYTpb
NOMEWEHRA 2a ONpeleAeHHH NPOMEKYTOK PpeMedn (9ac, AeHb}, cnpe-
AeAAETCA KOAUNECTBOM CONHEYHOR 9HEPrHY, NOCTYNZOINER Ha BepTH-
HaJbHYIC NOBEPXHOCTh B AAKHOA MECTHOCTH € YYETOM OPHEHTALMM
H POSMOMHOLO 3aTEHCHHA OKHA, A TAKKEe er0 BPONYCKATEALAOA crlocol-
HocTbio, B 1abu. I12 npaBefeHN 3HAYEHRN CYTOTHHX KOAMYECTB CONHEY-
Hofl sHeprun E, nocrynawuieft Ha rOPHIOHTANBHYIO N0BepXHOCIL, B Egp,
RpONYIWERHON Yepes OKRO B BEPTHKAJAbHOA CTeHie PasAHUHOA OpHEHTALLHM
B fCHHA ZeHp 148 2] uwHcaa KaXAOro MecAlla Ha WHpore 40—56° ¢ 1w,
Ipr 510M BemwgHNna Enp OTHeceHa K | M? NIONAAM OKHA.

YHETOM Ten/ionepelavysr 49epes OKHO OGIIEe KOMHIECTRO CONHEYHON
sHeprun (MILk/aH), mpomywexno# wepes omno 3a feHb, onpedeagerca
no gopmyie .

Qocr = |Eqp Kaar & K (t5 — t5)] Aok,

rae Enp — KOMHUECTBG MPONYmeEHRON  coqHeuROH 3Hepriy, M,Il}x,m"
B Aelb; Koar — KOMp(DEUMEHT 32TeReHHN OKOH (Taba. 6); K - xosgdn-

Ta6anna 6. Koopduumenr aatenennn npn Tolamne cTexna 3 MM

Tpy annveg

&
B
HA OLTERJIEHHA g E - cmﬁ;x T&‘;g;x
Cranrapuoe ocTeraenye | 0,55 0,55 0,7
HBofinoe octexaerue ¢ poaayl- | 0,87 0,5 0,47 0,57
HHM 333opoM § MM

MHEHT Tenaonepefaus uepes oxna, BT/(MZ-K); fo a0 #, - TeMRepaTypul

BUYTPEHRETO # HapyHHOTo BO3AYXa, °C; Aoy ~— NN0IMAZL COMHLEYNABGI- )

BAOILETO OCTEKACHAR HIKHOI CTEHLI, M2,
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PacueT KomuyectBa cOHEuHOH SHEPTHH, NPOXOAAIMEH Yeped OKHA,
3a cpemHul 06nauHBl leRb BEINOAHACTCA 10 dopuyne

= H — gF K A

oRn T Tonn npotl “Maar CToM»

roe &-— KosdipuiHeHT, YUITRBaOWMA ocaalleHle nAOTHOCTN NOTQKa

nocTynaoimiel cONHETHOA HEPrHA B 00AAUHEE AeHb N0 CPABHEHHIO C %C-
oM AHeM (ARS8 AcHoro AHA e=1I).

Mpusep 2. PaccynTaTh KOARYECTBG COAHESHOR 3HEPTHM, nocty-

nawnleli yepes 10KHOE OKHO ¢ ABOFHHIM OCTEKJEHHeM MJollaibi 8 M

B cpeannii c6nauibil aeHp 21 AHBAPA B AOME, PACNIONOKEHAOM Ha LINPO-

¢, L.
b 48'-le':[:Jea ONHRAPHOE OCTEKAEHHe Ha MONHOH c-rogoue joMa 3a fCHHI
Achb 21 sweapa Ha wapore 48° c. m, npoxomut 15,91 MIx/M* B aens,
Kospdpunent zatenenia GepeM u3 tabn, 6, Ana nBofinoroe ocreunftéug
Ges wrop Kaar=0,87. Jaa cpeanero obmaunoro AWR npuHAMacH g=UQ.
KoARTECTRO COABETHON BHEPTHH, NPONYMEHHOR OHHOM C ABOHHEM OCTe~

JeHmeM 3a cpeaumli obnawibih KeWb, pamhio Qin=0,6-1591.087 8=
=66,44 MIx.

Pacyer naomany renioakkymyanpyioweidi crens TpomGa
# OpUMbIKaomeR X 3nanAI0 reanorenaunbt, TpeGyemas nJjo-
a3k NOBEPXHOCTH (MZ) OCTEKAEHHOR 103XHOM TENNOAKKYMY-
supylomefi crens Tpom6a onpefeasiercs no GopMyse Acr=
=qorAnon. Ananorunudas Qopmysa HCOOALIYETCA JJH On-
peAesenss NJAOLLAAH OCTEK/NCHHOA MOBEPXKEOCTH NPHCTPOEH-
HOM K 10XHOMY (pacajy 3AaHud FeJHOTENAHIE! (OpaHKepex,
3HMHETO cana): Ayen=0renAnon- : .
3nauenns yReJbHOH maoWain creHH TpomGa ac: B npy-
CTPOSHHON K 0XKHOH CTeHe AOMA reNHOTEMJIMEH dyes, OTHE-
ceHnble K 1 M2 f01aaH OTANNHBAEMbIX TOMEUICHAN, 3aBUCAT
OT cpeaHelt 1A SHMHEro nepHopa (rouHee, Aas jAexkabps
M AHBAps) TeMAEepaTyphl HAPYKHOTO BO3AYXa B MECTHOCTH,
TAe pPacmo/aokKeH AOM, ¥ M&TEpHaNla, B KOTOPOM HDOHCXOJHT
' aKKyMyJauposaHue TenioTsl. B ofenx paccMaTpHBaeMbix
MACCHBHBX reJHOCHCTEMAax OTOMJEHHA AaKKyMyAHpoBaHHe
TENJIOTH MOKET HPOHCXOAHTH B GETOHHON HJAM KaMeHHOH
CTefte, pacnonoXkeHxoN Ha HeGOBLUIOM PACCTOAHHA OT OCTEK-
Aexus (crexa Tpom6a) uaK OTASAAKILEH TEMJIHLY OT AOMa,
HAH B €MKOCTHX C BOJO{, NOCTABJIeHHWX APYr HA Apyra Ta-
KHM 06pasoM, uTo OBK 06pasyioT cilolllsyio creHy. B Taba. 7
npuaeneﬂu 3HayeHHA y,u,e.uhnoﬁ nnouiann H?ﬁerHOCTH oc-
TeKNeHun cTed TpoMba der H MPHMHKAIOWEH K H0KHOH cTe-
HE [0Ma reJqHOTEINIHINE {OpaHiepeH, 3HMHEro cafna) B 3aBH-
CHMOCTH OT TeMmepaTypH HapyXHOro Bo3fyxa 3uMmoil Ty
M cnocoba akKyMy.aupoBanHs Temsiorw. Tonmuua Tennoak-
KyMyJHpylollieR cTelbl 3ABHCHT OT BH/AA CTPOHTENBHOIO Ma-
TepuaJda, H3 KOTOPOIO OHA caepama. Tak, KaMernas crena
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Tadnuua 7. ¥ueAbHan NACIAAL OCTEKACHHS CTEHHI Tpomba a,.
¥ TeAHOTENNNUBE ren, OTHECCHHAR K 1 M? NACWANN OTANNHBAEMBIX
noMemennit xoma (M2/m?)

Ti
wm?p??:o‘?éym day Sron
—10 0,72—1 1,06—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

ROMXKHZ HMeTb TOJWHHY oT 200 xo 300 mw, KHpOHYHAaA —
or 250 o 350 MM, a GeronHas — ot 300 1o 450 MM. Crena
COCTaBJeHH AN H3 eMKOCTeH ¢ BOJOH, 10K HMETh TOJII.L[HH);
He Menee 150 MM, Cyrounnie konebaHus TEMNEPATYPHl BO3-
AyXa BHYTDH MNOMeILEHMii ¢ yBeJHUYEHHEM TOJLIHHb CTeHL
yMeHbWaTeA. Tak, DPH HCNOMB3OBAHHH GETOHHONR CTeHH
TeMNepaTypa BO3fyxa Koaebjercs B npemenax =47 °C opH
ToAlHHe CcTeHbl 200 MM, +4°C upn Toamure 300 Mm
=£2,5 °C npu ronmune 500 Mm # =1 °C npu roatune 600 MM,
CropocTh paCRPOCTpaHeHHs TENAOTH B CTeke OfnpeaeaAseTca
OTHOMIEHHEM KOPOHUHEHTA TENAOTPOBOAHOCTH MaTepHana
K ero o0beMHON TeNJIOEMKOCTH: OHA TeM Brilre, yem 60snile

3To oTHOWekH”e. [IpH 3TOM CTeHa MOMeT uMeTs Goablyio
TOJIMIHHY.

Mpumep 3. Onperennts naowanp crens Tpomsa, HeoBxoaumyo
ANR NOKPHTHA 33 CYeT CORMEYHOR sHeprum 50 % temaopoii RarpysKu
OTONICHRSA NOMEIERHA IIOLAALI0 40 M? npn cpefned TEMTIEpATYpe Ha-
PYXKHOTO RO3AYXA B SHMHME MecHUH (-2 °£, :

l,l'lo Ta0R. 7 HAXOLHM cpelHee 3HadeHme fcr=0475 M2/m? mpe o=
=2°C. Jina nOKpHTHA Bcell TERMOBOH Har ¥3KR  Tpebyercs GeToHHan
crena Tpomba mnomanbie Aer=~acrAuos=0475-40=19 n2. Jna ofecne-
uenun 50 % TemsoBoM HarPY3KH OTOMMEHHS HEOGXOAHMO FHMETS deToRHYI0O
credy naoukansio 9.5 M. Ilpn sTom TeMnepatypa BosnyXa B nomemendnx
OyAeT moanepiABaThCR Ha ypobHe 18°C MPH YCAOBHH, 9TO OCTAAbYEE
50 % Tenaoneh Harp(gaxn 6yLyT GOKPMBATECA TOMJRBHBIM HCTOUHHKOM

[Tpumep 4. Onmpepennts Tpebyemyio niomans N0BepXHOCTH
OCTEKACHAN MPHCTPOEHHOHd K I0KHOMY (acaly 3SAAHHA CeAHOTEINHUA
Ip# CHEAYIOUMX YCROBHAX: CDEAHAN TEMNEPaTypa HApYXHOro BO3AyXa
B JHMBWEe MecAUW pasia 0°C, mIOMANE OTANMMBAEMHX OOMELICHRH
120 %, Nons MOKPHITHA TeNMoBOR HAFPY3KH 32 CHet COMHEUHOR 9EeprHR
pasha 0,6.

Hpubmaem no tabn. 7 nag Sevoumodi crenn nmpr 0°C area=0,83.
C yuerom samannof aosm coameurof 3HEPTHR B oOecReYeHHR TERNOBOIL
HArpY3Ke moaywaeMm TpeSYeMYId NAOUIAAD WKHOH MOPEPXHOCTH OCTeHJe-
HAA TEAHOTENNIHUKL: Aren=0,83.0,6-120=59,76 u%,
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Macca TenJ0aKKyMYRHPYHILHX 3JEMEHTOE N MX pasme-
pietine B snannn. [locTynalpouas yepes CBeTONPO3PAYHHIE 110~
BEPXHOCTH OCTEKJEHHA COMNHEYHAsA DAZHALHA NOrAOLLATCA
MACThIO BHYTpPEHHHX MOBEPXHOCTeH OTANJMBAEMEIX NOMele-
quil 3IAHHA WA OTPAXKAeTCA HMH HA APYrHe BHYTDEHHHe
NOBEPXHOCTH. JHEPTHA, NOTJAOUIEHHASA TMOBEPXHOCTHIO, Nepe-
A4eTCsA BHYTPh MaTepHalia NyTeM TeNJONPOBOAHOCTH. YBEAH-
yeHHe TeMIepaTypH - TeNJO0AKKYMYJHPYIOLIAX 5/EMEHTOB,
BH3HIBAEMOE NOIVIOIEHHEM COJIHEYHON SHEPruH, MOXKET GHTh
npubarKenHo onpeneneno no Gopmyne Af = Quora/ (VC'),
rae Quorn — KONMUECTBO NOTACIUEHHONH aneprau, Jx; V —
o6beM TEMAOAKKYMYHpylollero aementa, M3, C° — yaenn-
Hasi O6BbeMHAA TeMJOeMKOCTh MaTepHaaa, I/ {M3-°C).

TMoraowareapHasi CAOCOGHOCTh NOBEPXHOCTH 3aBHCHUT OT
MAaTEpHAJia, M3 XKOTOPOTO OHA c/enana, # ee usera. Ilpn na-
LCHHY COJIHEYHBEX sydelt 1O HOpMaJH K NOBEPXHOCTH morio-
WATENbHAR CHOCOGHOCTb ¢ Pa3jHUHBIX MATEPHAJNOB HMeeT

- CACHYIOUIHe 3HAveHMA: AAf Geroua — 0,6, KpacHOro KHpIH-

ya — 0,68, rpanura — 0,55, necyannka — 0,94, wepenHub —
0,69, npesecun (cocuw) — 0,6. INornomarensHas cnocod-
HOCTb @ SABHCHT TaKKe OT UBETA NOBePXHOCTH: aha Geto-
r¢ — (0,18, xearoro — 0,33, - TemBo-Kpacuoro — 0,57,
koprunesoro — 0,79, ceporo -~ 0,75, yepHoro (MaroBoro) —
0,96, ceerao-segenoro — 0,5, TemHo-3eneyorc — 0,88,

S peKTHBROCTL NACCHBHKIX TeIHOCHCTEM OTOIICHRA 3Aa-
HHfi CYUIECTBEHHO 3aBHCHT OT MA4CCH TEMIOAKKYMYJHDYIO-
IHX 3JEMEHTOS H HX pa3MellleHHs B 3AAHAN. YBeJHyeHne
CYMMapHON TeIJO0eMKOCTH COJHLEY/aBJNHBAIOIHX TeNA0aK-
KYMYJAWDYIOIWIHX 3/JEMEHTOB, OTHeceHHO# K 1 M2 njomann
OCTeKJIeHHEIX MOBepXHOCTEH 3AaHHsA, noBbiliaer 3tdexTHB-
HOCTH I4CCHBROMN TeJIHOCHCTEMK NPSMOTO YAaBAKBAHHA COJ-
HeuHOM sHeprun A0 onpefesenroro npeaena. [pu Ce=1756+
+225 Br-u/(M2.°C) rpadur 3aBHCHMOCTH 3¢ (EKTHBHOCTH
cHeTeMH OT oflleH TenNOeMKOCTH CTPeMHTCH K TODH3OH-
TaAbHGH JHHHH, T. €. ZOCTUrAeTCad MakcHMalsHasn addexrHe-
ROCTb. [109TOMY MHHHMAJbHARA Macca TENJOAKKYMyJAHpPYo-
KX 5AEMeHTOB COOTBETCTBYET 3HAYCHHIO CYMMADHOH Ten/0-
eMigoeTH C, oTHeceHHO# K 1 M? RaOIMAZH OCTEKNEHHEIX HO-
BEPXHOCTEl, MPONYCKAIOWKX COJIHEYHYI0 2IHEPTHI0 BHYTPb
spanus, papgoMy 175 Br.u/(u2.°C). Ilpn Gosapmkx 3Haye-
HHAX Macch! TEeNAOAKKYMYJHDYIOUIHX 3JEeMEHTOB BCA HJH
AOYTH BCA YIOBJCHHAR COJNHEUHAA SHEPrUs NOJE3HO UCIOJb-
3yeTcs, NOrNoWanch TEMJACAKKYMYAHPYIOIHMA 3AeMEHTaMH,
Il He NpPOKCXOXHT MEperpesa 3AaHNA, a CYTOYHDE HaMEHeHHs
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TEMITEPATYPhl BO3AYXA BHYTPH ROMELIEHHR Gyayr HeGoabLIY-
My. Bepxuuil npemes maccn Beex TeNJCAKKYMYAHPYIOUIHX

e MEHTOR OIIpeAeIRETCH TeXHEKO-3KOHOMHYECKUM pacue-
TOM,

Tlpumep 5 Paccanrars TpebyeMulli cyMMapHblfi ofbeM Tem0AK-
KYyMyaspyiolinx SAEMeHTOB u3 Gerota [Cy=522 Br-w/(w*.°C)] & p BE-

He eMrocTell ¢ BOJOf [C;=1163 Br.u/(M*°C}] npu wux cymmapnodi Ten-
AOEMHOCTH, CTHECEHHHON K 1 M? coaMueyaaBAnsaomed OCTeK/IeRuol
nosepxuoctd, papHol C=200 Br.a/(M*-°C) gag noma ¢ NAOLLA AL 1D
OCTEK/ICHUS OXKHOMO $acaga Aocr=40 M. Obpem TENCAKKYM YIAHDY 10+
BiHX 3MeMeHTOR H3 GeTOHa pamed V5=CA¢W{C&=2D[}-40;'522=-15,33 MY,

i3 eoctell ¢ BoIOH Vym CAoor/Cy=200-40/1163=6,88 m*, Tennonkxy-

MYAHPyIOIUKe /CMEHTH CAENYET PA3MEMATh TAKAM 06pasoM, 4105 ouH
MOL/H HEMOCPEACTREHHO MOAYYaThb COJHEWHOE H3AYICHHE HAH noraotaTh
H3YIeHHE, OTPAMEHHOE ADYIHMA NOBEPXHOCTAMY nhrepeepa, Hannyu-
LWiHM TBEDAHM TEIIOAKKYMYAHDYIOIHM  MaTepHAJOM NBAAETCR 6eToH,
JATEM CNEAYIOT KHPHHY, Ay6, cocHa, rume (cyXas wTyRaTypKa). Tenno-
BRKYMYJHPYIOUIHE  SNEMEHTH MOTYT CAYKHTb OFpakaeHHAMY SMAHHA,
T.€. €ro CT¢HaMH, DOXOM HAH NOTOAKOM. TIpH atoM Hapymxuan nosepx-
HOCTB THX 5JEMEHTOB LOMKHA GNTh TenNoH3oAHpoBaha. Ecan ToMMHRZ
TERAOZKKYMYAHDYIOMIEr0 SAEMEHTS pasha 50 MM, To TpelyeMan mwio-
Hlalp NOBEPXHOCTH SMEMEHTA, OTEECEHHAa ¢ | M? CBETONPOIPAYHOrO
OrpaXcieHAIH (OCTEKNERHs IKHOTO dhacana), cocTapaT Aan OetoHa 7 w?,
Kapiaa 8 Mm% ay6a 11 M%, cocHer 13 M! W runca 21 mt, Tpn ronupse
Gerora 100 MM xocTatoeHo 5 M2, a npn ToamuEe 200 MM— 3 w2 B

" RAHAWE OTHOCATCA K SJAEMERTAM, HENOCPEACTBEHHO NOTMOWIRIOMMM COJ.
HEMHOE HINYYeHHe, T. e. OHH AOAMHMH OHTL PASMEUlEHH TaK, YTOGH COM-
HEUHOE HINYYCHHE NOMAAANG HA HHX B TeYelHe He MeHee 4 9 B jeHb,
B cayuae, Korga TENAOAKKYMYAHPYIOTIHE SACMEHTH ({NOTOADK, CTCHH)
PACMONOMCHHE TaK, 9T0 HA HEX He NONalser OpAMOE COJIHETHOR H3AYYR-
HHE, H OHR HArpeBalOTCA 32 CYET OTPAKERHONG CONHEYRQLO H3NYYeHHA
B HSNYUEHHA BHYTPEHHHX NMOBEPXHOCTEA HAM KOHBEKTHSHOTO TENAOGG-
MeRd ¢ BO3AYXOM, TOAHIHEA MAaTePHANZ HAM DJIOLIALL NOBEPXHOCTH Tem-
JOAKKYMYJHDYIOLIero 3neMeHTa, OTHeceHHan K | M maowaam ocrekne-
HHUA 0KHOTO dacana, foAXKHR SHTHL npabauzuTensho s 2 pasa Soasule,
YeM B TEPBOM CAYYae.

Tpernft BapHanr pasmeinenas TENTOAKKYMY/IHpYHOUIHE SVIEMEHTOR
CODTBETCTRYET CAYSAI0, KOFLA OBW He ABAMIOTCH YACTAMH Orpa<neHndl
H CTPOMTEABHLX KOHCTPYRUHN, & YCTAHOBACHH BHYTPH BoMeumlesufl, oram-
JHBACMNX 32 CYET MPAMOrG MOCTYINEHHA CONHEYHOro HIMYYeHHHA, D10
MOrYT OBITh EMKOUTH ¢ BOSOR HAH SNEMeHTH, BHMOJHEHHLE A3 Crpow-
TeJBHEIX MaTepHanoB. [lpx STOM OTHOCHTEALHAR NJOIIAZR OCBEIIEHHOH
COMMETHLIM HINYIEHHeM MOBEPXHOCTH SJeMeHTa, NpHXofsfmasica fa } m?
RAGUAAH OCTEKAeHHH, COCTARAAET 2 M? AR 3/eMeHTa H3 KHpAHY2 (TOM-
winolt 200 MM) nau GeTowa (ToammuoR 150 MM}, a eMKOCTH ¢ Boaof
DOMHHEY HMETh 0Gben He Menee 0,3 M9 na | M? ocTer/eHuA.

Cyumapran TenaoeMKocTh (BT-4/°C) TensoakKyMyanpyioulax sae-
MEHTOB NMGMEIERHR COCTARAALT

.Cau = Aoc'r Cl-
rre Ascr— naowags ocrekaenus (comnueynapansawnieft  npospannos
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pEONALMN), M7, C) — TenA0eMKOCTb Tenﬂoamyuy;ng YIOULETO 3JIEMEHTA,
oTHeceHHas K 1 M? naoulaau ocrerAcHAA, Br-uf(M?.°C). )

TpeGyeMuptfi 06beM TeNMNOAKKYMYIHPYIOWHX NEMEHTOE Vaw= Cau/C’,
rie C8 — ymeabHad oO0beMHAx TEAAOEMKOCTD TRIVIOAKK YMYJHpYIOLero
marepnana, Br-g9/(M?-"C).

pumep 6. Onpeseants TpeGyeMuli obbeM T&nﬂO&KK;MYJ]Hp}’IO-
winx GETOHHBIN 3JEMEHTOR AJA MOMEIERHs mAollaabio 100 M2, uMewlne-
ro KOKHBE OKBA cYMMAapHOR MA0UAAbI0 25! M2, IpE MEHEMA/ILHO RONYCTH-
moli yneabHoll Tennoemkoctn 200 Br-uf(m?-°C). o

Q6an TEeJ0eMKOCTL TEMNCZKKYMYARPYIOUIHX  3IeMeNToB Lo
== Age2Cy=25-200=5-10* Br-u/°C,

TpeSyeMuli MUHHMANLHLHA OGBEM TENBOAKKYMYNHPYIOIHNX 3AEMEH-
108 13 Getota Vap=Cur/Cq=5-103/522=9,6 u°.

Pacnpegenesne 31070 06beMa TENA0AKKYMYJIHPYIOUIEro MaTepHana
MOKeT OHTL BHNOJHEHO, €CAH Ha OCHOBE NAaHa B pa3pesa HoMEllleHns
RO A3HMYTY M YDIY BHcoTW Coafia ONpeleA#Th CJIOMAAH NOAA H cn;
Hb, ocBellaeMile CoJjHUeM B TeUeHHe He Medee 4 ¥ B AeHb B 3HMHN
mepuod. Ilpn sagannofi TOAIIHHE TENJAQAKKYMYJRPYIOUIHX a.neuemo;
H BHOPaHHOM MAaTepHaie MOXKHO OMPEALANT: NACLLALA NOBEPXHOCTE
OCHEIlAEMEX H He OCBellaeMHX TeNNOAKKYMYAHPYIOUHX 3JeMEHTOB, :

Mpumep 7. [lo gauRbiM HpeaLAYIero NpHHepa BHOOAHHTE pac-

- fipefeNeHne MaccH T&IIJIO&KI(YHYJIH[H’IOIIJ,HX GeTORHHX 3/eMEHTOR CTEH,

1od # OTREMLBO CTOAMNX KonoHH, [IpauaTe, 4ro Macca pach e,n.emle‘rc;
MeXAY YKA3AHHHMH SA€MeHTaMH B COOTHOIEHHA 3:2:1, yun;%u;l’

o6beM TENOAKKYMYABPYIOIURX GETOBHHX SACMEHTOB COCTABAfET 9, :
a ofbeM TENJ0AKKYMYAHPYIOMHX CTeH, NOAA H KOAOHH paBeH COOTBETCT

48; 32 u 1,6 :

Beﬂﬂﬁaﬁ 'np'ammo. B JOMe C HACCHPEMM CONHEWAHM OTOWACHHEM onug:
BPEMEHHO HCNOJb3YETCA HEeCKOJBKO THAOB CHCTEM, HaNpHMEp npn%‘rpoe)

Maf K IWAOMY hacany aAagua re HoTenanua (opanzepes, 3HMHRA cax),
I0IKHAA OCTeKNCHHAN TENNOAKKYMYJTHPYIOUIAA CTEHa ¥ COMHUEYIaBAHBa-
wte OEHa oXBOH opACHTALEN, i

18. PACYET U HPOEKTHPOBAHHE AKTHUBHEIX CUCTEM CONHEYHOTO
' TENAOCHABHEHUA

Oémune pekoMenAaUHE MO NPOSKTHPOBAHNIO PEAHOCHCTEM,
CoJiHeUHbIC YCTAHOBKY OTONJIEHHS H FOpAYErc BojgocHabMe-
HHA 31aHHf BXOXAT B COCTaB KOMOHHHPOBAHHHX TejaHOToN-
JIHBHHIX CHCTeM TenaocHafxeHHs B o0ecneunBaloT 4acTHY-
ioe NoxphiTHE roAOBOi TemJoBOd HarpyskH. Kak npasnao,
MOINHOCTb pe3epBHOTO (JONOJHHTEJNBHOTO) HCTOYHKKA Ten-
JOTHl — KOTENbHOH — BHIOHpaeTcss TakoH, 4rofel moraa
ObiTh MOKpHITA BCS pacyeTHas TellioBasi Harpyska OTofLie-
HHA, Tag KAk B 3HMHHe MecAlLl FENMHOYCTAaHOBKA HMEET
_HH3KYIO NTpOn3BOARTENBHOCTS. [IpiMeHEeHHE reHOYCTAHOBOK
ofecneykpaer 3KCHOMHIO TOIJIHBA W CHMIKAeT 3aTpA3HeHye
CKpyXzaioilell cpenhl TOMNAUBOCKHTAIOILAMH YCTAHOBKaMY,
Teanocucrempl TenJoCHAGKEHNS DEKOMEBAYETC APHMEHATh
B ocHOBHOM B JoXKHBIX pafioHax PCOCP, ¥kpauuu n Kazax-
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‘cTaHa, B 3akaBKaswve, Mongasun n Cpepuedt Asuu ana ce-
30HHHIX NOTpeOHTenel, NpK BLICOKOH CTOMMOCTH TOMAKBA,
NpH CPeAHErQAOBOM KOJHYECTBE NOCTYNAlOUleH COJHeUHOM
pannauny He mexee 1000 KB1:4/M2, mpu NMOBHIIEHHBIX Tpe-
foBaHnAX K YHCTOTE OKpyXaloulefi CPeAH, HANPHMED B KY-
POPTHHIX 30HAX.

lennoronAilBHAR CHCTEMA TEILIOCHAGKEHHN BKAIOYALT
B cebs CeLyolee OCHOBHOE 060PYyI0BAHHE: KOAAEKTOP COM-
HEYHOH 3HEPTHH, AKKYMYJATOD TENJOTH, TEMIo0OMEeHHHKH,
HaCcOCH HJIH BeHTHAATOPH, AOIOJHHTEAbHEIA (pe3epBHEI)
HCTOUYHHK TeMJIOTH (TOMJHBHLIR HAM SNEKTPUUCCKUH) # yCT-
poBACTBA 117 yIpaBAeHHA paboTOh CHCTeMEL.

Beaeacraue HecTaGHABHOCTH NMOCTYNNEHHA COAHEUHOM
S9HePrHy CACTEMH COAHEYHOI0 OTONNEHHSA ZOAMHEI paﬁo'raTb
¢ Ay6nepOM — pesepBRHIM HCTOUHRKOM TeNJAOTH (KOTeAbHAas,
TeIJIoCeTs H T. M.}, ofiecneynpatowum 100 9% rennopofl Ha-
Fpy3ku. B To e BpeMs coOJIHEYHHE BOACHArpeBaTE/bHLE
YCTAHOBKH CE30HHOrO AeHCTBHA MOTYT GRITh 3aNPOSKTHPOBA-
HHl 6e3 nyGsiepa, eC/IR He APEARABAAIOTCS XKecTkue TpeGona-
Hus o GecnepeGofinoMy cHabXKeHuo ropsavesi BOAOH, HanpH-
Mep B JIeTHHX AyHIeBHX, NaHCHOHATAX, MHOHEPCKHX Aarepsx
BT M :

Ilng cHeTeM COMHEYHOrG OTONMEHHA MpPHBAMREHHH
TenaoBof pacueT MOXKHO BHNOAHATE OA7 OAHOIOC MeCcAla ne-
PEXOAHOrO MEepHOAA, HANPHMED AJA alpeNd B CPeAHeH mo-
JIOCE HJIH MapTa B I0XHMX paifloHax,

I]pn NPpOEKTHpPOBaHHH CACTEM TenAoCHAOKeHHa ¢ NCHOb-
30BaHHEM COJHEYHOH SHEPrUH HeOOXORHMO HCXOMHTH H3 TO-
Lo, YT0 SKOHOMHYECKH 1teAecoo6pa3He MOKPHLIBATH 32 CHeT
COJIHEUHO SHEpPTHH JHIIb ONpPEIeSCHHYI0 AOMIO fron OAORBOM
TemnoBolk Harpysgn QL , a OCTaJAbRYIO ee YaCTh, 3 HMEHHO
(1—~fron} Q™" , MOMKeH OOECNEUHBATL PesepBHE (AONONHA-
TeJAbHBbIA) MCTOURMK IHeprHH. BeawunHa fron 3aBUCHT OT Xa-
PaKTEPDHCTHK FeIHOCHCTeMBM H  KAHMATHURCKHX HDaHHuX,
a TaKkEe OT CTOHWMOCTH CHCTEMBl H TONJAKBA, HO 00BIVHO OHa
He npeBbllaet 0,9, a 414 Ce30HEMX YCTAHOBOK MOXET AOCTH-
ratb 0,75 u 60Jiee (3a cesoH}.

Mecaunas 10s CONHEYHOH SHEPrHH B NOKPHITHH TeMJIO-
BOH HAarpysku TelJoCHAaOMeHHs WJAH CTeneHh 3aMelleHHA
TONAVBA ONpeleNAeTCH Kax '

F=Qu/Qs = (@1 —Q2)/Q2 = 1—Qya,
rae Q) — mecayHan BeHYHHA TeNJOBON HATPY3KH, Qx
M Qx — MeCauHBle KOJAHYeCTBa TEIJOTH, ofecileudpaeMuple
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COJIHEYHON YCTAHOBKOA H AONOAHHTENbHHNM HCTOUHHKOM
SHEPTHH.

Tonosas noasd coaHeyHoil sHepruH (CTeneHb 3aMeuleHHsn
TON/HBA) B NOKPHTHH HATPY3KH HMEET BHA

12 12
fron = gfq:llqu‘

DKoHOMHs TORAMBA (Kr} 3a pacyerHHilt mepnos B=
=Qo/ (Qefxr), THe Qy—TenuoTa Cropasus TONJMBA,
MIx/xr; N — KI1J Tennoreneparopa, pasuuii 0,45—0,6
A4 HHJHBHAYaAbHHX ycranosox H 0,6—0,8 aaxsa ko1/ioB Ha
TBEPAOM, XKHAKOM H ra3006pa3HOM TONJIHBE,

Hcxonnbie mangbie IAA pacuera resHocHCTEMEl BKJloYa-
10T XapaKTePUCTHKH FeoTpadHyuecKkoro NOJOKEHHsT MeCTHO-
CTH — WIHPOTY @, A0ATOTY [ # BHCOTY H MeCTHOCTH Haj ypoB-
HeM MOpS, KIHMATHUECKHE JaHHbie — CPEAREMECYHOE JHEB-
HOe KOAHuecTBO cymMMapuoh E u paccedaHofi (xuddysqof)
E; conHeunofi paanauiH, nocTynamuled Ha ropH3oHTalbRyIo
NOBEPXHOCTD, B TeMNepaTypy Hapyxuoro pospyxa Tg, nph-
HumaeMpie no «Cnpasoudnry no xaumary CCCP».

KpoMe TOro, No RaHHHM HCOLITAHHI HAH 110 JAHHBIM 3a-
BOJA — HSIOTOBHTEAN KOAJNEKTOPa COMHEYHOH HEPrHH APH-
HHMAIOTCS €r0 XapaKTEPHCTHKH — 3 eKTHBHBI ONTHYE-

ckafi KITIL no ¥ KO3OduuHEeHT TennoBHX noteps Kk, a Tak-
Me TeOMETPHYEeCKHe pa3Mephl OJHOTO. MOAYJAA KOJJeKTopa,
YHCHIO CAOEB OCTEKJEHHS, BHJ Tenaonocuteas. Jlns pacuera
TeJIHOCHCTEME TaKKe HeoOXOLHMO 3HAaThb CpelHeMeCsrHbie
CYTOYHHIE SHAYeHHs TENAOBOH HATPY3KH OTONJIEHHA HAH
HMETb AAHHBIE AJA BX PACYeTa, 3HAThb TeMNEepaTypH XOJ0A-
nofl Txy ¥ ropaueii Tr.. BOAH H CYTOYHOE moTpebaenue ro-
pAueH BOMIBL

Tpn npoeXTHPOBAHHH CHCTEM COJIHEUHOTO TENJA0CHaOxe-
HHA pacxoi TeMJOHOCHTeNA W 06beM aKKymy/astopa Ten-
NOTH BROHpAOT B 3aBHCHMOCTH OT BHAA TENAOHOCHTEAS
B KOHType COAHEYHOTO KONNEKTOPa (KHAKOCTb WM BO3NYX)
H THNA TENJIOBOTO AKKYMyaATOpa (BOASHOIO B XKHAKOCTHHX
CHCTEMAX H TANEYHOTO B BO3AYLIHbIX CHCTEMAX ). - '

Tak, yaeabHuil pacxop (M3/c) remounocutens s KC3
Ha 1 M2 naomaan noBepxinoctd KC2 AAs XHAKOCTHHX CHC-
TeM pasen 0,01—0,02, gna BosayuHnx cucrem 0,005—0,02,
a yAeaAbHbH o6bem (M3/M2) aKKyMyJaaTOpa TENJIOTH paBeH
cootpercTento 0,06—0,15 n 0,15—0,35. ¥ nenpsan naowans
MOBEPXHOCTH COMHEYHOTO KOMICKTOpA B 3aBHCUMOCTH OT Ha-
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SHAYEHHA CHCTEMB MPHHAMAETCS OPHEHTHPOBOYHO PABHOMN:
AAS CHCTEM OTOMJIEHHA OTalHBaeMoro noMeiuesusa 0,33—
0,5M?/M% nad cHcTem ropsuero BoJOCHAGMEHHA 1—
2 M2/uen; nan NoAorpepa BOAB AJf OTKPLITOTO NJAABATEJNb-
Horo Gaccerina 0,5—1 M*/M%. ONTHMaJBHBEIE YroJ HaKJIOHA
CONHEUHOTO KOANEKTOPA fonr K TOPH3OHTY MpHHHMAETCH
PABHBIM: 1Afl CHCTEM OTOIMEHHS — WKHpoTe @+ 15% nas cu-
CTeM TOpAYero BOAOCHAGKeHHA KPYTJOPOAMYHOTG feficT-
BUA — LIHPOTE @, CE30HHOTO AeiCTBHS — ILHpOTE @—15°,

OJKOHOMHSt TONJHBA, KOTOPAs MOMeT GHTb AOCTHTHYTa
B peay.ibTaTe IKCOAYaTalHH COAHEYHOR CHCTEMBl TenaocHA 6-
EHHA, OPHEHTHPOBOYHO cocTasaser 0,1—0,2T ycaopHoro
TONAKBa Ha. 1 M? NAOILAAN NOBEPXHOCTH COJNHEYHOFO KOJ-
JEeKTOpa.

B razeynoM axkyMmyJasTOpe TeNJOTHl PEKOMEHIYeTCA HC-
AONB30BATL CJIOH YACTHI BLICOTOW (4AHHONR B HANpPABAGHHM
ABYIKERUA TENJOHOCHTEAA) 1—3 M, AMaMeTp YACTHL, TajibKh
20—40 MM, aspoAHHAMHUECKOE CONPOTHBIERHE aKKyMynaTo-
pa 26—7511a, a sosmyxosonop 0,05~-11Ta na 1 M aanuw.
Koaddpuunent rennonorepn TpyGonpoponocs H BO3NYXOBOJAOB
He gonxed npeswwate 0,5 Br/(w?.°C), a akxyMyaaropa
tenaotu 0,26—0,56 Br/ (M2.°C).

Heke npHBeAeHE OPHERTHPOBOMHLIE 3HAYEHHS OTHOLNE-
HuA naomann A nosepxnoctu naockoro KCD Kk naowmagy
Anon MONE OTANNHBAEMBIX MOMELICHHH 3AaHHS B 3aBHCHMO-
CTH OT Cpe/lHell TeMilepaTypsi HapyKHOTC BO3iyXa Ty B 3AM-
HHE Mecslibl (1eKabpb—sHPEPL):

Te, °C v v v 0 v oo —10 —4 0 2 7
A!Aﬂbﬂi Mgf.uz' L 0'5_ 0345_ 0l4_-_0t5 0»32— 0.18—
0,65 0,65 0,48 0,35

ITpn nprmenenun KC3 Goabwoh naowanu s aetHuil ne-
PHOA BO3HHKAeT 3WAYMTENbHBIN H3OHLITOK HEHCHOMbIyeMOfl
COTHEYHON 3HEPTHH, a 3To KpaitHe mexenarensHo. [Tostomy
sydine npHHATe naowaas KCD no nmxreMy npeneny, a sa-
TeM YTOUHHTh €e 3HAYeHHE PaCUeTOM,

TennonpousBOAHTENLHOCT, COAHEUHON YCTaHOBKH. Boi-
NoAHEHHE TOYHOTO TEMJOBOrO PACYETa COJHEUHOH CHCTEMB
TelOCHAGKEHNS MPAKTHYECKH peACTaBAAeT GOMBUINE TPY -
HOCTH H3-38 HEOOXOAHMOCTH YY€Ta BMUAHHA CAYYRAHBIX KO-
AeGaHufl KIUMATHYECKHX NAPAMETPOB H CJOXHOrO XapakTe-
P2 B3aHMOAEHACTBUA MeXAY 3JaeMenTamu cucremsl. ITostomy
OOLIYHO HCNOIB3YIOTCS YNPOLIEHHLIE METOXH, KOTOPHE OCHO-
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paitl Ha 0606LIeHUK Pe3y/bTATOB MOAPOGHOTO MOAEAUPOBE:
HUA reanocucteM ¢ npuMenennem 3BM 1 xaT BosMoXHOCTD
NOAYy4YHTE JOATGCDOYUHBIC XapaKTePHCTHKH I'!pOEKTprEMOI':l
CHCTEMBI. :

YnpouleHHBI METO TeN/IOBOTO PacueTa CoJHeYHOH yera-
HOBKH OTOMNJEHHS M [OPAUEro BOJOCHAGKEHHS 3/aHHA [103BO-
aser OMNpejedUTb ee OCHOBHbIE mapaMerpu — IJIOWAAb
NOBEPXHOCTH KOJIJAEKTOPa CoJHeynoi anepruu A u o6pem ax-
KyMyaAsTopa TemoTel V, a Taxie HaHTH XapakrepHCTHKH
aHEPreTHUECKOit 3P PeKTHBHOCTH-~IOAOBYI0 JONIO COJHETHOH
SHEPTAM B MOKPHITHH TENA0BOH HATPY3KH TeNJOCHAGKeHHS
H pacuYeTHYIC TOAOBYI) 3KOHOMUIC TONJINBA. ) .

Tensopas MOWHOCTh (BT) NAOCKOro KOAAEKTOPA COMHEY-
no#t sxepruu (KC3) :

. QK =A [IK n;.—" K;{ (T-rl - Ts)] = Gap (T'r2 - T-rl]’

rae A - ninoane noepxuoct KC3, M% [ — NIOTHOCTS

OTOKA COJIHEMHON pagianiH, nocTynaoulel Ha NOBEPXHOCTE

KOANeKTOPa, BT/M% v, — 3 PexTHBHNA ONTHYSCKHIT Kig
L]

Kosnekropa; Ky — obiuui xo3ghHUHEHT TenaonoTeph KoJ-
qektopa, Bt/ (M2-K); Tr u To2 — TEMIEPATYPA TEHJIOHOCH-
resia Ha Bxoje B KC3 u Ha BhXxofe u3 Hero, °C; Ts — TeM-
mepaTtypa HapyxXHroro Bozayxa, °C; G -—maccosbift pacxoil
renonocuTess 8 KCD, kr/c; cp — yIenbrasn usobapuas ren-
JI0eMKOCTS TenaoHocnTens, JXx/ {kr-°C).

Vaenbuasi cpefnemecsiyHas AHEBHAA TeHJONPOH3BOAH-
TEABHOCTh KOJIEKTOpa conHewnofi suepram, MJILx/m?

B J€HB:
g, = E. (l —aP 4 bP‘Z],

rie Ex — cpeaHeMeCAYHOE AHEBHOE KOJMYECTBO COJMHEYHOH
SHeprHu, nocrynaipiefi wa 1 M? NuOIIaAH MOBEPXHOCTH
KC3, MJIxx/m? B nens.

Merog pacuera peauunusl £y onucan 8 § 16. Koaddu-
HueHTEH @ 1 b npHBeeHH B Taba. 8 g OCHOBHBIX THNOB
KC3, ncnosnayeMblx B COJMHEERHX YCTaHOBKAX TEMOCHAO-
xenns, [lapamerp P== (Ty—Tw)/Ka rae Ki=E/E, —
CpefiHemMecuHbA KO3QQHIUHEHT SCHOCTH aTMOCQepH, paB-
HHF OTHOLIEHHIO CPeIHEMECAIHHX KOAHYECTB CONHEYHOH pa-
RMALKK, MOCTYRAIOMHX 33 JeHb HA TOPH3OHTAJBHYIO
NOBEPXHOCTh Ha 3eMJe H 32 TPeeaaMHi 3eMHOH aTMOChep.

Ha Tennonpon3BoOAUTENBHOCTh KOAJGKTOPA COJHEUHON
sHeprun (KC3) B naHHHX KJAHMATHYECKHX YC/OBHAX CHJIb-
HO Bauser remmepaTypa TenvoHocHread Ty Ha Bxone
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TaGaeta 8 Kosdhdunnentn a n b gas ocnosumx tunop KC3

Tum KC3 Ny K, 2 X109 © b1
HIIK.1 0,78 8,0 10,7 29,3
HIIK-2 0,73 4,6 6,9 12,7
CIK-1 0,75 5,5 7,9 16,4
CIIK-2 0,7 3,8 5.6 8,7

NMenvesanne HIOK — pecenentusanl nacckull Koarexrop: CHEK — ce-
ACETHBEMWA PAOCKAA XoANeKTop; 1—2 «— UHCAQ CACER OCTEXNEHER; “o — sdPpesTHE-

Al onThgecknd KILI; X ;—schtpemnanuli kosddunrerT Tenaomoreps KGO,
Br/{(x-°C). : o

B KCO. Tak, npu rogoBoM CyMMapHOM TOCTYIJCHHH €OJ-
HEYHOR sHepriu Ha niockocts KCO 4060 MIRK/M? (s TOM
uncae 1880 MILxk/M? auddysnoro cosneunoro paayseniin)
Ha wHpoTe 47° ¢. mW. rofeBad TeIOTPOHIBOAKTEALHOCTH

¢ KCD ¢ o =073 n Kx =4,5 B/ (#2-K) t yrnom na- |

KZ0Ha B==50° namenserca B 3apHCHMOCTH OT TeMIeparypH
TenAcHGCHTeNA ha pxofie B KC3 Ty cneaylomum o6pasom:

Tu,'f"C........... 1020 30 4p o
8 MIk/ME o o o ... 27500 2320 1970 1650 1380 1160

TennonpousponuTeAbHOCTL COHEUHOR YCTAHOBKH, T. e.
TO KOJNHUECTBO NOJE3HOH TENOTH, KOTOpPas HOCTYMaer K No-
TpeSuTesio sa OnpefesieHHH NEPHON BpeMeHH (Yac, HeRb,
MeCAl, I'OA}, MeHbIE TENMJIONPOU3BOAMTEALHOCTH COJHEYHOrO
KOJ/IEKTOpA HA BENUYHHY TeMROBWX NOTeph B TpyGolpo-
BOZ2X, COCNUHAIOUIHX KOJJIEKTODP ¢ TERJOBLIM AKKYMYJSTO-
POM, B HEM CAMOM, B TeNJOOSMEHHHKAX B KOHTYpE KOJJNEK-
TOpa M TENNOBOTO MOTpeGHTEAs. DTH TemsonoTepH onpese-
JAKTCA TpeMst BeIHUYHAAMH—KOIPPHUHEHTOM TENNONOTEPD
(TenyioOnepenayn 0T TENAOHOCHTENA K  OKpyXalolel
Cpeae) M MAOMaJbI0 NOBEPXHOCTH TPyOONPOBOAOB, Temno-
BOTO AKKYMYJATOPA H T. II., & TAKKE PASHOCTHIO TEMNEPaTyp
TCNNIOHOCHTENA H OKpyXaiolleA Cpeinl (RaK MpasHaoe, Ha-
pyxHOro Bo3nyxa). Ha xosdduuuent rennonorepn cuabnoe
BINAIHHE OKASHBAOT TOJILKHE U KO3(OHuUBeHT Tennompo-
BOAHOCTR TENVIOH3OMALHA. IlO3TOMY NN CHIDKEHHA Temao-

NIOTeph BCe HArpeTHe NOBEPXHOCTH AONMHM GHTL TUIATENb-
HO TeNNOU3ONHPOBANH,
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B 4aCTHOCTH, TEMJONOTEpH TPYGONPOBOAOE PACCUHTHIBA-
wTc no fopMyae

;po'r = Kl?[g'r A'rp (Tw - To‘c)'
rie Koy — Koadhuluent TensonoTeph TpyGompoBOAa,
Br/(M2.°C); Agp — niomanp MOBEPXHOCTH TPyGONpOBOAA,
M2 Ty 1 Tyc— TEMIepaTypa TEIIOHOCHTENAS H OKPyXNalo-
wefi CpeAnl cooTBETCTBEHHO, °C.

CoaneqHEe BOAOHATPEBATEJbHbIE YCTAHOBKH 3a roj Aa-
w1 250—350 kBT .4y/M?2 none3Holi 93HEPTHH B YMEPCHHOM KJiH-
mare u 600—700 kBT u/M? B XKapKOM KNHMaTE.

NMpuGaukeHRRil pacyer CHCTEM CONHEYHOro TENXoCHad-
wenunt, JI1s IpeIBapHTeNbHOro PAcyeTa CHCTeM TeRnocHal-
JKeHHA ¢ HCHOAbh3OBAHHEM COJHEUHOH SHEPTHH MOMKHO peKo-
MeHNiOBaTh rpaduzecknil MeTO[ 3aBHCHMOCTH CTENeHH 32-
MeIIeHHA (A0JH CONHEUHO! SHEPTHH B MOKPHITHH TenaoBoi
‘Harpy3sku) f or 6eapaaMepHOro napamerpa

0= E; A/Qy.

Beauuuuu Ey (ROCTynNEHHE .CONHEUHOMA IHEPTHUH HA MO- -
sepxnocts KC3) n Qg (Tennopas Harpyska) OTHOCATCA
K pacieTHOMY MEpPHOAY: AJNS CHCTEM TOPAUEro BOAOCHAbKe-
HHA KPYIVIOPOHYHONO HJH CE30KHOro Aefictsis — 1 rog nau
NETHHE Ce30H, a AAS CHCTEM OTOBJCHHA — KaXAHHi Mecdy
OTONMHTEBHOr0 NIepHOAA. 3aBHCHMOCTH | OT 6 NpeACTaBIeHb
Ha puc. 69, ¢ ¥ 6 AJNA CHCTEM COJHEYHOrO OTONJIEHHSA W rO-
pauero BopocHaGennd. Ilpnm mocCTpoeHHH 3aBHCHMOCTef
UPHHATH Chenyiollie AONyUieHns: 1) B kauecrse 62a30B0TO
BapuantTa npuRAT AA0ckHi KC3 ¢ AByXCIOHHHM OCTeK.e-
nueM no =073 n K¢ =46Br/(M>-K), a Kug]é,;
=6,3 Br/(u?-K) ¢ onTHMaAbHHIM YIJIOM Hax.uom-lml(6 B
K TOPH3OHTY M I0XHOA opHeHTauned; 2) yne.nn;amzn g BEM
BOAAHOTO aKKyMyasTopa TenoTH pased 0,05 m®/m2% B cay-
yae npuMenenns KC3, nmelomux apyroe sHayeHue OTHOLIE-
HiR Ky fn;, neo6XOAUMO BHECTH COOTBETCTBYIOULHE MOMpan-
KHB 3YARTAT pacdeTa.

Pgﬁo{{eﬂ.ﬁyegm NPHHHMATH CAEAyIOUlHe OpPHEHTHPOBOY-
Hble 3HayeHs KOI(M(OHUMEHTA NEepecieTa KoJIuuecrsa Co-
HEUHOl oHepruy C TOPHSOHTANBHON IJIOCKOCTH Ha HOBEpX-
rocTs KC ¢ ontuMajbHLM YIIOM HAKNOHA B K FODHIOHTY:
R=:1,4 nna reamocucreM otomienus (f=¢+15°); R=1,05
AJiST CE30HHHWX CHCTEM FOpAuero BojocHaOXeuus (B=—=g—
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—I15°) u R=11 ans cucrem kpyraoroanunoro aeficTeus i

{B=9).

Has-reavocucreM 0TONNERAS ROJAB30BATLCS rpadHKOM |

Ha phc. 69,0 creayeT Tonbko Ha MecAuHOH ocHoBe. C HO-

MOHIbIO 3THX 3aBHCHMOCTER MOIKHO onpeneakTs rofoBoe ..
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Pre. 69. I'padAr ana npubaniennoro paciera axkTHBHBIX CHCTEM FOpH-~
Hero BofocHabkenun (a) u oTonnexna (6)

SHaYeHHe fron PH $3AanHoN nAOWaAH noBepXHOCTH KCD A
HJIH Hao6opoT — miomais noeepxHocrn KCA A, oﬁe‘cneqn:
BaIOQIYIO 3a1aHE0E 3HAYCHHE frop,

HocaenopatenbHOCTL pelenns nepBolt sagaun: pac-
YETHOTO MepHOAa (TOfl, Ce30H, MeCSHN) OnpeAensiorcs sHa-
YeHUst Qu B Ex, pacCuUNTHIBAETCSA MapaMeTp O H rpadHueckn
onpeaensercs f. 3aTeM pacCUNTHIBAKTCA TOAOBWE (Mecsy-
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Hble) KOJKUSCTBA 3HEPTHH, NaBAEMO#l COJHEYHON YCTaHOB-
woll i JOBOJHUTEABHLIM HCTOUHHKOM JHEPIHH:

Q. = Qu; Qn = (1=} Qs
Q6paTHas 3ajaua —— OMpejesicHue MAOMAAH MOBEPXHO-
crn KCD, TpeSyeMofi nna ofecniedeHns 3ajnauuodf pona f, —
TaKKe MOMXeT OuTh pellleHa ¢ MOMOLbIO 3TOr0 BECBMA HPHU-
GJMIKEHHOIO METOAA:

A =98Q//E,,

Iprmep 8 PaccuntaTe COMBEYHYI0 BOAOHATPEBATENbRYIO ycra-
HOBKY KpyTforoauusoro Aeficsea p r. Knnuese (p=47° ¢, m.). Cyron-
noe forpedasHne ropssell BOIH Vys=b m3faeis, TeMnepatypa ropavelt
pontl 45 °C, a xoaoadodt 16°C, T'omoBan RoAA cONHEYHOH SHEPTHY B 10-
?umu tenAoBoll Harpysky f=0,5. HalitH naomakb ROBepRROCTH KC2

, ofbeM - AKKYMyAATOpa V N TOAOBYI IKOHOMHIG TONJIMBA B opw
1»=0,6. Tononag Tenaosas Harpyika

. Q:{on =Ves pCp Crn—1is0 =
= 365.5.10%-4, 19 (45 — 10) = 268 [Mx.

Mo Ta6a, T} maXooaM TOAOBOM HpHX0] cONHeUHOR SHeprHA HA ro-
PRIOHTANBHYIO noBepxBocTh; E=4,72 Idx/u?, Koadbuunedt nepecuera
coateyrolt papnamnn R=1,1, &, cref0oBATENBHO, rOAOBON NOTOK coAHeq-
Ho# swepruu Ha mnockoets KCI Ex=RE=52 TAx/u® Ilo pac. 69,a
Haxoauu 6=0843. : ' )

[lrontaze nosepxsocta KC3 A==0,843.268:52=435 u*. OGtem
BOARHOTO aKKyMyAaTopa Temnorw V=0,07A=3,05 m?% Togosas 3KoORO-
MHA TOTJHBA ¢ TenA0TOR cropamus Q,=29,33 MIDk/kr =

B = fQu/(Qr %1zr) = 0,5-268 000:(29,33.0,8) = 7615 xr.
Honorpamma A1s ;ONpeAeNeHns NOLIAIE NOBEPXROCTA COAHEYROG

koarexTopa A u.o6beMa 6axa-aRKyMyaaTopa V yCTaHOBKH FOPASErD
BofocHabkeHnn mokazama Ha pme. 70. HexoaHbMu AamHBIME AR pac-

" mera CAyMaT: yHcho kuTeAel N, HopMa cyTounofo pacxosa ropsgel

BOAW & (fifuen), cremedb 3aMeUICHHS TeNAOBOK HATPY3KH ropsyero BOAC-
caabxelns f (cpenueronopoe sHavewre — ot 0,3 a0 0.7 u CesoHHOR — 1
LA YCTAHOBOK, SKCHAYATHPYEMHEX ¢ anpeiis [0 CEHTAGPs BAM ¢ MaA NG
aBryCT BKJIOUMTEABHO) H TOLOBOE KOMHYECTBO MOCTYDalowledl COMHeuHOMH
snepren £ (kBr-u/M?). B YCTAHOBKe HCNOSb3YETCH CTAHNAPTHHMA COA-
HOTHMF KOMNCKTOP ¢ ABYXCHOAHHM OCTeK/MeHHEM, HMelmii OATHMAlb-
HWf yroJ HAKNOHA K ropusoury {#a 10° mespwe rrapotH MEeCTHOCTH)
H 10Hylo opHenTaunio. [To HOMOTpaMMe B COOTBETCTBHH CO CTPERKAMH
onpefensioTeA  MAOMSALb Kosektopa A B o6beM 6axa-aKKyMyasTopa
ropsueit soaw V.

Mpruep 9. Onpeneanrs NAcIlaAb NOBEPXHOCTH COMHENHOTO KoA-
fekTopa u ofiner Gaxa-akKKyYMyJNATopa aJa COMHEeTHON BONOHATpEBATEN b
HOM yCTaoBKE AAA ceMby H3 D Hes. B palioHe ¢ FOLOBHM NPHXOLOM CO-
HeWHot sHeprmit £==1370 xBr-u/m®, Crenens saMemenus f=1 3a mepn-
O Mail — apryct, a HopMa PAacxoAa ropnach BOANW Ha I ueu, 75 afnemn,

Ilo nomorpaMme fonydaeM MACMAZAbL NMOBEPXHOCTH KOMIEKTOPA A=
=7,2 M g ofbeM Gaka-aKRyMyaatopa V=>510 o

R
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¥ ,H’ Pre. 70. Homorpammsz s
4y  PacueTa COMHENHHX BORONa-
FpeBuTestiby YCTanoBok, [o-
EOBOE TOCTYRAER#AE COAHET-
HOfi SHepIBE B3 FOPH3ORTaA,-

_ Ryio nopepxuocts (kBT u/M?):
P~ 1810; 2— 1460; 3 — 1370; 4~
30; &~ F180; 6 — 1080; 7 — 920

JKeHOMRIECKYIO OUCHKY {py6/T Hx) uenecoobipasuoctr npumenenng

CHCTEME! COJHEIHOTO TENNOCHAGKEHH MOMHO RATH DYTEM CpPaBHeRMH
cronmocts | TIhk vennosoit snepran, oraymennod coatesnoli Co § ToN-
aunsgoll Cy cuctemaun tenaocnabmenns, HJoMmbe BTOANATHCA YeAOBES
CecCr, w C; onpenennercs no dpopmyse '

€= (Ex K, +'Ca)/oll‘fn'

rie K¢ — xanHTamnie 3aTPATH Ha CHCTEMY CONHEWROTS TERTOCHAGKe-
fas, py6.; Cy — roAoBHe SKCMAYAYSNMORHHE 3RTPATH (NEKTPOIHEPIRH,
PeMOBT K OfcayXHBanHe, sapnaata), pySfron; Q1% — rogopas Temno-

Ban marpyska, I'Jlk; E, — uoadupunuent shHeKTERBOCTE KaBHTAALHEX
;:ae:mennﬁ. Kaugrazbupte satpathi (py6.) Ma relHOCKCTEMY TemAOCHAG-
Ha

Ke= (CH+COU)A+CaI{ v,

rre Cy—— yRenbAas cTONMOCTs KoJneXTOpa COAReuHof SHEepram, pybim*:
Cox — yIeAbRAS CroNMocTe AKKYMYAATOPE TEnAOTH, pY6/HM®: ¥V —06%.
eM AKKYMYMATOP2 TeRAOTH, M%; Cos — CTOMMOCTD BEROMOFATEABHOTO
0B0pyROBaHNS, TPYGONPOBOAOB, PETYARPYMOISH apMaTyph, cRCTeMH
KHIT w A u 1, n, othecennan k | M® mromazs KC3 pyﬁhl",fl — Iio-
uraxh nosepxnocte KCI, m3, ' '
HeHTRPYBOTNAR CMETRAA CTORMOCTL CTPOATEALCTRA TelBOCRITE

KowmKynA, rae Kyp= 150+ 250 py6. ra 1 M’ﬂngomann NOBEPIHOCTH K(ligl.

smep Pl; c;noaoﬂ SKOHONHWCKHR  >@{PERT OT HCAOALIOPARAR  cOAHesHoR

Bon = Qﬁ"“c’,ﬁlﬂ, pyS/iron,
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rne Cy—croasocte 1 CIDK TeN/IOBO# SHEPrEM O TPALHUHOHHOLO HC-
TOURHKE TEMAoCHABKEHNA, DY,

Cpok OKYNAeMOCTH [eNHOYCYaROBKN ONPeREASETCA  OTHOHICHHEM
RAMMTAAOBAOKeEAHA K TONDBOMY IHOBOMUNECKOMY IDPerTy: Tu=
=Ko/ Fron.

Caedyer uMeTh B BUAY, UTO HAPAAY ¢ IKOHOMEeR TOMMHBA NpH HC-
noAbLIOBANHRA conHedroli sHeprHn BAXHOE 3HAMEHHe HMelT TakMe TAKHE
aCTIGRTH, KaK YMeHDlUeHuE 3ATPAIHENNS OKPYNKawimed cpefs!, Coxpate-
HAE TOMMHBHHEX PECYpCOB, y/ydlllente COUHANBHLX YCA0BHE.

Pacyer rajeuxoro akxymyasropa tenaotel, B cucremax
CONHEYHOTO OTONMEHHA ¢ BOAYMIHHM KOAJACKTOPOM RCHOJIb-
3yeTCsl raleutbli aKKYMYJATOP TemaoTH. OH TakXKe HCNOAb-
3yeTCA B IIACCHBHHIX CHCTEMAaX OTONJIEHHA 3IAHHA C HpPHU-
CTPOEHHOR K I0MEOMY (hacany reTMOTeRAHUER (SHMHHM ca-
70M, opauKepeefi}, PaccMOTpEM METOL pacueTa razieqHoro
AKKYMYJAATOPA: TRNJIOTH AJd BTOPOrO CAyuas ¥ 3aMeTHM,
YTO HTOT METO] pacyera OAHHAKOB JJs 06enX cucteM. B cay-
yag¢ TACCHBHOH CHCTeMHI ¢ TeJMHOTEH/NIEeH OCHOBHOE KOJH-
YECTBO YJOBJNEHHOW CONHEYHOH OSHEPrHH aKKyMyJaupyercd
B caMoll Temsune, A He Bojee '/ BceR moayuaeMOfl 32 AeHb
NOJR3HOH COMMEUHO SHEPTHH ROJKHO AKKYMYAHDOBATHCH
B rajieyHOM aKxyMyasTope TeniotrH. [Ipa GosbiieM xodau-
YeCTBE aKKyMYJAMPyeMOi#l TenJoTH Tpelyercs yBeNHuyeH:e
pacxoAa BO3AYXA, a STO MOYKeT HPHBECTH K HeXenaTeJbHbIM
KoaebGaHuAM TEMNEPaTYPH B reanOTENHIE. _

OfxeM rajeqHoTO aKKyMyAATOpa TENNOTH paBeH {IPOH3-
BESCHHIO TADIIAAH TIONEPeTHOTO CeYeHEH, fax SKKYMYATOPA
Ha ero AANHY ! B HanmpaBJeHHH ABHIKEHHS TIOTOKA BO3AyXa:
Vax==faxl. CKOpOCTH BO3/yxa (M/C), OTHeCEHHAS K HOAHO-
My CeYeHHIO AKKyMyJAsTOpa, OnpenénsercA no dopmyne

W = m/{pfard),

rke m — Maccosblf pacXoX BO3AYXA, Xr/¢;, p — MAOTHOCTH
BO3AYXa MpH TEMHEpaType HA BXOJAe B aKKyMyJATOD, Kr/M%;
fax — MJIOUIAAL TIOTICPEMHOTO CEYEHHS aKKyMyJaaTOpa, M2

O6weMHag TenaoceMxocts, I/ (M3-°C), raneqroro ak-
KyMyJAATOpA paBHa

Cau = c‘rp-r(l —8),

I'fte ¢r-— YAGABHAS TEMJOSMKOCTh TBEPAHX UACTHL (raas-
KH), Ox/{Kr-°C); py -— MIOTHOCTH TBEPABIX YACTHL, KI/M3;
g — ﬂOpOSHOCTb CJIOA HacTHI,

Ha pnc. 71 noxasaHa 3aBHCHMOCTb MEXHY OCHOBHLIMH

XAPAKTEPHCTHKAMH TAJeYHOTO AKKYMYyJIATOPA: AHAMETDOM
Hactun d (MM), CKOPOCTBIO NOTOKa Bo3Ayxa W (m/c),
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YACAbHLIM FEIPaBANUCCKHM CONPOTHBMERNEM Ap/] (xITa/m)
B AJUHOH (BHCOTO) akkyMmyasTopa I’ (M), KOTOpas Tpe-
6ye'r_ca ARd HCNONBL3OBAHNA 95 Y% HauanbHOH PasHOCTH TeM-
NEPaTyp npu TeniooCMeHe MeKAY BOSAYXOM H YaCTHHAMH.
OO6LiuHO JOCTATOYRG BHICOTH Ciiost B 500 MM BaA ocyllecT-

ggenlgﬁ 9TOTO TeANI0OOMEHA NpH AMAMeTPe YacTHL He GoJee
M R : . .

BaXuuMe xapakrepHCTHKaMH ABIS0TCR PA3HOCTD TeM:

nepaTyp BosiyXa AT, Ha BXOZe H BhIXOZe AKKYMyJaATOpa

2,1
mihm"-’” 25
NN
B O N i Yy, e O I I
ANAL A L T2 '
\/\7% L
1 ~L S R
_3,5 H\éﬂ5
42
o '
/7] 85 1 15 2 M

Puc. 71.' Homorpamua Ana pacyera raseuHoro AKKYMYARTOPA TEHAOTH

H HIMEHEHWe TEMNEPATYPH TBEPAWX WACTHL (Iaabku) apu
NOABOAE H 0TBOZe TeMIOTH AT, KOTOpOe MpHHNMAETCH pab-
Iﬂ‘hgadg,f) ATp. O6b9H0 AT2=7-+10°C, 1 torna ATy =35+
Hp:oue,nypa pac4era rajeuHor
_ 0 AKKYMYJATODA TeRJAOT
BKJ‘I;(;‘!&&T CHEAYIOUHE CTaAHH: d b ﬂ B
onpeneneHHe KOAMYECTBA NONE3HOH .CONHETHO]]

: oil aHep-
rhy (Br.y/neds), ynosnennofi npumugalomedt x AOMY 'rg-
JHOTEIVIAUCH 32 JIeHb, K&K CYMMEI COOTBETCTBYIOUIHX BeJH-

15

YHY AAS KAaXKA0TO0 yaca AHN: Qpop == 3 Qs
2) I
BLIOJIHEHHE MPEABAPUTENBHOTO PACUETa AKKyMYJAs-

T0pa. Ilpnunmaercs onpenesensas Kons nonessoft sHeprum,
KOTOpas MOXeET GHTL aKKYMy/MPOBAaHAa 3a aAeHb: K; =095+

152

0,35, Toraa ‘xosnHuecTso sHeprun (BT-u/nens), axi{ymy_

aupyedoit 3a news, paBRO Qax==K;Qnon. Cpeanwio Moui-
HOCTB TENJOBOro RoToka {(BT) npH 3apsaAre aKKyMyasaTopa
MOMHO OnpeneauTb 1o Gopmyne o
] Qaap = Qakmv
rie n — YHCAO U4COB, B TeueHHe KOTOPHX Tennora mocTyr
NaeT B AKKYMYAATOP, Y. . o
_.Beauuuny n MOXHO ONpeAeJHTE Ha OCHOBARHH YaCOBHIX
3hadeHNl NJIOTHOCTH NOTOKA COMHEWHOR pamuauun. 3to Oy-
AET TO YUCJIO YacoB, B TeUeHHEe KOTOPHIX NJAOTHOCTE NOTOKA
N0CTYNaloMed COJHEUHON pajHallly OTJHYAaeTCA OT MaKch-
MaJABHOTO 3a JeHb 3HaYeHHA He Goaee uem Ha 20 %.
O6peMunist pacxox Bo3ayxa (M%/¢), MNOCTynamoLierc
B AKKYMYJATOD TEMJIOTH, paBeH '

Vs = Quap/(3600AT, C,),

rae Cp —yZenbHas oGBeMHAR TeMJOEMKOCTh BO3AYXa,
Br.y/(M3.°C). TpeGyemhlii ofbeM aKKyMyJaATOpa TEeRaO-
TH, M?; :

Van = Qan KS/ (Calt AT’I’)I‘

rae K; — xoad¢uuuest, yUHTHBAIOIAR MHCIO AHEH, HA KO-
'ropu; 33115acae-rca sHeprus B akkymyaarope. O6uuno Ky—=
=1,5--2.5;

3) onpenenenHe BHCOTH (AAHHMH)} ! M naoland none-
peunoro ceyenua fax akkymyasrtopa. [lo Bennyune Vax Ha-
XOAAM SHaueHHR [ U fqx, HCXOAR H3 YCJIOBHS, YTO OH ROJIKEH -
MOMECTHTLCA B NPEeAHA3HAYeHHOM A HEro NPOCTPAHCTEE.
3aTem onpemensieM CKOPOCTh NOTOKa BO3AYXa H BhGupaeM
JAHaMeTp TBEPAbIX WACTHI {TafbKH), & TaK¥ke OPHEHTHpO-
BOYHO ODPHHEMaeM AONYCTHMOE THADABJHYECKOE CONMPOTHB-
senne akkymyasrtopa. [lo rpaduxy Ha puc. 71 onpeaesem
yAeJbHble NOTepH NABACHHA B coe Ap/l i 3aTeM pacCyHTH-
Baem ofimee conporusaenne, kka: '

A
Apen = '—;o- 1,

Tlo sTomy rpad¥Ky TakxKe OnpeneliseM TO 3HayeHye BHCOTH
(nannn) cnoa P, Kotopoe Tpebyercs Aaf 3(QEKTHBHOFO
OCYLLECTBACHHA TEN/000MeHa B CA0€, T. €. AJA HCNONb3IOBA-
Hust 95 % HcxofHOit pPasHOCTH TeMIEpaTyp BO3AYXa M Yac-
tuu, Ecan npuasToe panee 3Havenue ! MeHblue, ueM I, To
HeoGXOAHMO NMOBTOPUTL PACHET ¢ HOBHM 3HAYeHHeM [. Pac-
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CUHTHBAEM NMOTEpH NAB/JBHHR B MOABOAAHIEM APy M OTBOAA-
1eM Apor BOSKYXOBOAAX H ONpele]AeM CONPOTHBAEHKE aK-
KYMYRATODa TENJNOTH B HelAOM: APac=APen-+APn+Apor.
MeCTHbIE COMPOTHBACHHA MOKHO ydecTh ¢ NOMOUIBIO IKBH-

BANCHTHON HJHALL ls==4,5Mncs, TA€ finop —— YHCAO MOBOPO-

TOBR BO3AYXOBOAA.

Ilpusesennan AAKHHA BO3AYXOBOAA lmp=I[+1,.

Miomwans coNHEUHOTO KOMREKTOPA HAS MNAABATSABHOLO
6acceiina, Ilnomans koaaextopa (M2) cosHeuHoli SHepruu
AAA NOAOTpeBa BOABI B NJAaBaTeNbHOM Oacceiile MOMHO On-
peneants no gopmyne A==kAy rne k=0,4--0,6 naa saxps-
TOro Gaccefina, #==0,6+1 ana orkpuToro Jernero Gaccef-
Ha; A — nuomafp NOBEPXHOCTH BOXH B baccefiHe.

Tpu npoextiporannn reanocncTeM ans nogorpesa BOAH
B A/IAaBATE/bHOM BaccefiHe MOTYT GHTH HCROJIL3OBAHHW ABA
THIIA KOJIJIEKTOPOB — IJIACTMACCOREIE (&3 OCTeKJSHHA H Ten-
AOBOH H30JAIHH H METaJJNHYECKHE ¢ OAHOCJONHHM OCTEeK-
AeHHeM H TenuoBofi n3onsAuneli. TunHunble 3HAYEHAS Koad-
PHROHEHTOR TeNONOTEP: JeXaT B  mpepesax 20—
40 Bt/ (M2.°C) gas KCD nepsoro tina n 6—10 Br/ (u2.°C)
Aas KCB proporo Tuna. _

Kos¢pduunenT nornolteHns coaHeusoli SHEPrHM AJud
naacrmaccosoro KC3 papen 090,95, a sddextuphnii xo-
shdrurent mornomenns aag KCD ¢ opaoC/oRMEM OCTex-
neunem — 0,76—0,82. Ilnacrmaccossie 'KCD npakrtitgeckn
He MOABePraloTCA KOPPO3HH, HO OHH HE BHAEPIKHBAIT BO3-
AeHCTBHA yABTPA(PUONETOBOTO A3JYYeHHS B TeUeHHe M-
TeABHOrO mepHonz. Jlaxe ecaH MX H3rOTOBMBIOT H3 IAACT-
Mace, crabunmsHpoBaHABX TIO OTHOWEHAI K BO3JEACTBHIO
yALTPahHONETOBOTO H3/AYIEHHSA, CPOK HX CRYHOH He TpesL-
waer 10 ser. MeTananueckne KOANGKTOPE! MOTYT CIyMHTH
Gonee aantenphuifi cpok (20 20 ner) npw yciOBHY npUHA-
THA M€p MO HX NPOTHBOKOPPOSHAHON 3aminTe, B HEpBY
OYePeNs NyTeM MPABHALHOTO BHGOpA MaTepnaos K mopnep-
¥aHusA pH TensoHOCHTENs1 B COOTBETCTBYOMHX npezesax.

[1n0inaxe MOBEPXHOCTH COMNHEUHOIrO KOJLIeKTOpa, Heo6-
XopHMan JUIR MOAOTrpeBa BOJBI B OTKPHTOM MAABATEABHOM
Gaccefiie B JETHHI NEPHOA, B 3aBHCHMOCTH OT THNA KOJIEK-
TOpa ODHEHTHPOBOYHO MOXeT OuiThb npuuATA pashofdi 50—
100 % naomain BoaHO® nomepxwocTm Gaccefina. Bonee
TO4HO maomanp nosepxrocTn KC3 MoXuO ompegeants mc-
XoaA w3 rennomorpebiexna Gaccefima Qs KIL KC3 n,,
KOAHYeCTBa mocTynaiomedi cosnHeyHof sueprus Ex ¥ 10w
ConHeuHoR aHepryu f B nOKpHITAN Tenn0BOA HArPY3KH: A ==
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=Qof/ (nuExN), TAe Qo — Tennosas Harpysxa 3a pacuer-
MBI TIepHOR, OfNpefieaneMan TeNNOBLMH OOTepsMu Gaccell-
na, MILX; f— cpejussi AOJIS COJIHEUHOR HEPriK B obecie-
yeHHH TEeNAOBONH HATpY3KH; Ny — cpepnnii KILJ KC3; Ex —
LAOTHOCTb NOTOKA COJIHEeYHoft 3HepruH Ha maockocTe KCO,
MJx/M2 B nenb; N — 9ncio aHell B pacyeTHOM NepHOAe.
[py npHMeHeHHH NPO3PAYHONO MOJHMEPHOTC NOKPHTHS
TENJOBHE NMOTepH IiaBaTebHOro HaccefiHa 3a KamAHH sac
UCTIONb3IOBANKA NOKPHTHA yMeHbliaoTca: Ha 80 % — nore-

_ . N N
k) [ 1:7 W 50 /'
fnotady. &mce&ﬂa,#’

70 _
[rouade, KORAERMOPA , M

. aMmMa fan NeTa COJREMHOR YCTAHOBKE A BAdRa-
P'remﬂc' zl%o Ht?:cg;%ua ¢ noxpn?r:iceu (A) u Ges nox LTHS (E_i)., TOROEBOE
BOCTYNAGHHE COAREYNOH SHEPTHA {xBt-u/u? B roa):

f— 1480 7 — 1370; 3 — 1230; 4 — 1160; § — §G30; 6 — 020

pH BCIACTBNE MCNapeHHA BOAW, Ka 40 % — KOHBEKTHBHKO
noTepn, a NOTEPH TENAOTH 32 CUET HISYUEHHA yMEHbUIAKT-
cu mMano. Ecuu ke BCAOJABIYIOTCH HENpoO3pauHble TOKPHTHS
(MeHONAACT), TO CYWCCTBEHHO YMEHBLIAKTCA BCe BUAN
' b Gaccefina.
nml?: 0;:{: 72 MOKAa3aHa HOMOrpaMMa JJifi OnpeAejeHus
NAOIMAAH TOBEPXHOCTH CONHEYHOTO KOAMEKTOPA AJif OTKPH-
TOro mAapaTeNbHOrO Haccefina ¢ NpuMeneHHeM TEILIOHIOJH-
pyomero noxphiths (A) u 6e3 mero (5) B pafionax ¢ pasifu.
HEIM TOJAOBLIM KOJHYECTEOM COJHEMHOH 9HEPTHH, MOCTYKaL0-

¢ft Ha TOPHAOHTANLHYIO NOBEPXHOCTD.
“ Mpu Mpep pacuera JHaz Baccefinra miomwagnp 40 u?

REUHOR OHEprHH
B pafione ¢ rojlopkiM ROCTYMIEHHEM COJ

123% KBT.u/M? TpefyeMas NA0NMalh NOBEPXHOCTH KOJIEK-
Topa papka 17,3 M2 p cayyae NPHMEHCHHR SOKPHTAS A4
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TERNOUIONALKH TOBEPXHOCTH HaccefiHa B Te NePHOAH, KOFAA
HM He NOJB3YIOTCR (HOYBIO, B MACMypHYIO noroay), u 55 m?
B CHyYae, KOrAa MOKpHITHE He NpHMeHdAercA. B kauecrse

COJIHEYAOrO KOJLIEKTOpa HCMogb3yeres naockuit KC3 ¢ op-

HOCAOAHBIM OCTEKNeHHEM, HMEIOWHit yro HAKAoHA K ropi-
30HTYy Ha 10° mMeHbile wWMPOTEl MectHOCTH, KC3 opuentupo-
BaH Ha IOT, .

Fmasa wecras

U3rOTOBJNEHUE, MOHTAX U SKCANYATAUMA
CONHEYHBIX YCTAHOBOK

. 19. BHIEOP MATEPUANOB ANR COMHEYHDBIX YCTAHOBOK

"Tlo cpaBmenHIO ¢ OBLIMHEIMH CHCTEMAMH TemaocHaGe-
HHA COJtHeUuHnle yCTAaHOBKHM Tpefylor Godee - TILATEALHOTO
NPOSKTHPOBAHHA, KOHCTPYADOBRHHSA 3JEMEHTOB, MOHTAXKA
H okcnyaraunn, Oas ofecnevenns HafileXuofd U s¢dexTHs-
HOH pabOTH COJHEYHEIX YCTAHOBOK B TeUEHHE BCero pac-
YETHOTO NMepPHOAa HeOGXONHMO OCYWIeCTBHTH NpaBH/IbHI
BHIGOD re.OTeXHHUECKOTO 0GOPYORAHHS H MaTepHaI0B IA
€ro H3roTOBJEHHA H NPOM3BECTH KaueCTBeHHO paGoTHl mo
YCTAHOBKE H MOHTaXy 060pYA0OBARMS. _

Marepuansl pas HaroToBACHHA KOPNYCE COAHETHOTO KOA-
JeKTOpa. OCHOBHBIMH 5/1EMEHTAMH AKTHBHOH FelHOCHCTEME
ABIAIOTCA KOAACKTOP COJHEUHOH SHEPIHH H aKKyMyJATOD
TEIVIOTH. [IA7 M3TOTOB/MCHHA 3THX SJEMEHTOB CHCTEMB He-
HOAB3YIOTCA PA3JIHYHBIE MaTePHAJhl — METaJaH, IJIacTMac-
CHl, CTEKAO, GETOH, fepeBo, MOJHMEPHAS NACHKA, TIJIOH30-
JALHOHHbIE MarepHanbl, pesHHa. OCHOBHHIM TpefioBaHHeM
K BHOOPY MaTepHAaNOB sBAfeTcS TPeOGOBAHHE COBMECTHMO-
CTU KOHCTPYKLHOHHBIX MATEPHAJIOB C pabouynMM JKHAKOCTSH-
MH NDH YCAOBHAX 3IKCHAyaraumn. OcoGeHHOCTBIO paGoTH
COJHEUHBIX KOJJIEKTOPOB SBJACTCHA BO3ASHCTBHE HA HAX
BHEUIHe/ cpenl. I109TOMY KOPIYC KOJIIeKTOPa, BMeLa IO
TAKHE KOHCTPYKTHBHLIC 3]eMEHTHI, KK Jyuenoraowajomas
HOBEPXHOCTH ¢ TPyGaMu HAH KaHANAMH JJ% TENAOHOCHTEAS,
OCTEeKJICHHE, TENJIORASA M30JAUHS, MOMNKEH HAJEKHO 3aIHH-
ATk HX OT BO3AECTBHA BHeWHefi cpeisl, NpejoXpaddas OT
HOnafaHud BJATH, NHUTH, BPEAHNX Bell{ecTB. '

Kopnye kosiekTopa MomeT GHTb H3LOTOBJEH H3 OLHH-~ -
KOBAHHOrO Kesesa, aNiOMHHHA, CTeKNIOTKAHH, fAepeBa, xay-
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qyKa, KOMIO3HIUHOHHHX MaTephanos ¥ ap. Bubop mate-
puaja OCYIECTBASAETCS B COOTBETCTBHH ¢ KOHCTPYKUHEH H C
yyeToM Hanuuus Marephana. Tak, Anst BaKyyMHDPOBaHHQIO
COJIH@UHOTO KOJANEKTOpa Tpebyiorcs Tpybul H3 BLICOKOK&Ye-
CTBEHHOr0 6OPOCHAHKATHOTO CTEKJIA. S _

Bce MarepraJsi, HCIOJb3YEMEE 1Ji1 H3rOTOBJEHRA 3j€-
MEHTOB KOAAEKTOPA, AOJANHbI BHALPHKEBATL MaKCHMAJRKEE
H MHHAMaJbHLE palouse TeMnepaTypnl. BHyTpH Kopmyca
KOJLIEKTOpa HOJIKHO OHITH MPEAyCMOTpeHo cBoGomHoe mpo-
CTPAHCTBO A pacwHpenus abcopfepa, TeMnepaTypa KOTO-
poro Moxer goctirath 200°C n Gojee (npu OTCYTCTBHH
TENJAQHOCHTRNA ). _ :

Martepwaau naf ayyenoriomawlied BOBEPXHOCTH Koa-
sexTopa, IlpH BHfope KOHCTPYKUHOHHHX MaTepHAsoB AJs
H3rOTOBJIEHHS SJIEMEHTOB FeJHOCHCTEM HEeOOXOHHMO YUWTH-
BaTh HX COBMECTHMOCTb C paloynMu KHAKoCTAMH. Tlpn sroM
Ml TPeAOTBpAllieHHS KOPPO3HR HEOoOX0AMMO YYHTHIBATH
chellylollne peKOMeHAAUHH, :

ANOMUHUE HeIb3d DPHMEHATH B CAydYae NPAMOro
KOHTaKTa ¢ BoponposoaHoli Bogofl (pH=5=9) Gea eec xu-
MHueckof o6pabotku H noGasaennss HHrHEHTOpa KOPPOSHU.
On MOXeT NPHMEHATHCA NPH NPAMOM KOHTaKTe ¢ AHCTHA-
JHpOBAHHON WAH ASHOHH3HDOBAHHON BONO, COAepIHamled
HHrUOHTOp KOPPO3HH NPH YC/AOBHH OTCYTCTBHA KOHTAKTA
¢ KeJe30M HAH MeABIo, KOTOpHe, 00/anas MeHee MOA0XKH-
TEAbHLIM 3JIEKTPOAHEIM IOTERHHANOM, 06pasyior.c adloMH-
HYEM TaAbBAHMYEeCKHe naphl. Kpome TOro, aJlOMHEHHE MO-
XKeT paboTaTh ¢ Ge3ROIHBIMH OPFaHHYECKHMH XKHAKOCTAMH.
CxopocTb BOJAH H BOARMX pacTBopoB B TpyGompesopax He .
Aonxua npesbimare 1,25 M/¢.

Meas H €e CHJAaBH MOXHO IPHMENATh NpH NPS-
MOM KOHTaKTe C JHCTHAJHPOBAHHON H IEeHOHA3HDOBAHROH
8070l UAH ¢ BOAOTIPOBOAHON BOAOH C HH3KHM COjAepIKanHeM
XA0PHAOB, CYAbYATOB H CYAB(HAOB, 2 TaKKe ¢ Be3BOAUBIMY
OPraHAYECKHMH MHAKOCTAMH. Melp HEAb3A NPHMEHATD.
B CAEIYIOIIKX CAy4asX: . :

1) npu npaMoM KOHTAaxTe ¢ BOJHEIMH PACTBOPAMH C BH-
COKHM COZEpKaHHeM ¢yJbdHAa BOAOPOAA, XAOPHIOR H CYJb-
(patos; : '

2) npu npAMOM KOHTAKTE € BOLON H ¢ BO,EI.H5HMH pacreo-
paMH TpH CKOPOCTH WX ABHXKeRHA Gojee 1,25 m/c u mpd

o 5. '
pHéTa.ﬂb pexoMeHAyeTcs NPHMEHATh IPH NDIMOM KOH-
TAaKTe ¢ AHCTHANBPOBAHHON ¥ JEHOHU3HDOBANHOH BOLOH HIH
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¢ Bogoft, conepxauiedi unruburopsl kopposun (pH=28--12),
NpH HH3KOM ofiiem cosieconepkanut. Ee HeAb3a NpuMeHATs
B ApAMOM KoHTakTe ¢ HeoOpaboratHofi BOAOIPOBOAHOMN BO-
10f, AMCTHAAHPOBAHHON HAM NeHOHHSHpOBAHHOR BOXOH
¢ pH Goaee 12 wan pH 10 8.

OUHHKOBAHHYK CTaJdb (Keaeso0) CAeAyeT
NPHMEHATh ANA BHYTPeHHeR OCIHBKH aKKYMYJATOPOB Ten-
JOTH C KATOAHON 3aulHToll M ¢ GE3BOAHEIMH OPraHHYECKHMH
KuAxoCTAMH, Ee Hesb3i MpHMEHATb B OPAMOM KOHTAKTE
¢ BOAOR H BOAHLIMH PacTBOPAMH, COAEPKAUIHMH HOHH MeXU
wid HmerowsmMn pH-Goaee 12 wau pH po 8, a rakke npu
TeMIepaType BoAw BHIUe 55 °C. -

epXaBewllasg CTaab HOMKHA 06JaAaTh, BHCO-

© KHM COWDOTHBJICHHEM K NMHTTHHIOBON KODPDO3HH, MEXKpH-
CTAAAHTHOR KOPPO3HH M KOPPOSHOHAOMY PACTPECKHBAHHIO
8 palounx cpenax. Ee MOXHO NDUMEHSTH 0PH KOHTZKTE
¢ $e3BOAHLIMH OPraHMUECKHMH XKHAKOCTAMH. Bo BCeXx oc-
'I);i:l;lﬂbléﬂx ciyyanx BuIOOD MapKH HepXKAaBeKiled cTaar AQA-
xoﬁ--cph(:;: i;l}f:m:nsuan Ha ee con.uecmmocm € KOHKDeTHOH XHA-

Ilaacrmacca, pesuna, xaywyk, KOMROSH-
EHOHHBE MAaTEPHANH XOpolll) COBMECTHMH ¢ IKHA-
g;a;l; ngn;igg;cngenﬂun ~ BOAOH W APYTHMH JKHAKOCTSMH.

Tabh ;
ko ¥ AX TIPHMEHCHHS B IeJHOTEXHHKe MOKa

Marepnaan RoAXH
H obnazare chaenyOmUM -
PHCTHKAMH: AVIOTIAL xapare
o éggm::ﬁ YCTOHUHBOCTBI0 K BO3AEACTBHIO yAbTpadroae-
YYeHHA H aTMocpepHHMX (akTOpoB —
3ArpASHSHUH H T. 0.; d ¢ : pe OCARLOR.
CIOCOOHOCTBIO BHEPKHBATL KOJel
aHud TeM
—25 no 160°C; T Tehepatyp ot
ADCTATOYHOH MEXaHHUECKOW NPOYHOCTBIO H '

noxapo-

GesonacHOCTHIO. o

_ Hepocratku naacrmacc: merpaaupylor noj meficTBHem

YABTPa(PHONETOROTO HBJIYYEHHS H He BHIASPKHBAOT BHICO-

KHX TeMNepaTyp, KOTOPHE MOTYT PA3BHTLCA APH OTCYTCTBHH
TENAOHOCHTENIA B KONNEKTODE,

Bunyckaembie B CCCP niock#e KOAACKTOPH CONHEYHOH
3HEPrHH HMEIOT HH3KHE ONTHKO-TENJOTeXHHUYECKHe XapaKre-.
ggquai, otnuualoTca Goibliol yHesbHok Maccolt (50—

kr/M2 npu usroropaeHun KC3 H3 cTaAbHOrO ITaMOoBan-
HOTO pajmaTopa B CTAJBHOM Kopnyce u 40 kr/mM2 B anwoMmu-
HHEBOM kopnyce). Ecid NMpUMEHATh MAACTMACCH, Kayuyk,
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pearHy W KOMIIO3WHHORHEIE MATEDHAJH, TO MacCa KOICKTO-
poB yMenbmurcs 50 5—10 kr/m2. B ®PI n ®panuu Bil-
nyckatorcst KCD nm3 CHBTETHUECKOTO Kayyyka B opeGpeHnnIX
HACTMACCOBHIX TPYS, BHIEDKHBAIOMHMX KAK HE3KuE (1O
—30°C), TaKk ¥ BHCcOkHe (mo 110—140 °C) TeMneparypH,
He NOPTAIMXCH NHOA NEHCTBHEM YABTPAa(QUOJETOBOrO H3AY-
yenust, HMEIOIIHX BHCOKYI0 3PEeKTHBHOCTD H HHBKYKO CTOH-
MoCTh, Cefecronmocth [ KBT.-4 npOHSBOAKMOE B NJAaCTMAC-
copux KC9 rennorsl B 10—12 pas nuiKe, UeM B METaJJH-
decKnX, H B 4—5 pa3s HHXKe, 4eM MpH CIKHTARAR KHHAKOTO
TOMAMBA HJK NPH HCNOJB3OBAHKH TEMAOBOTC HacoCa.

(OueBHAHO, HYXHC HANPABHTH YCHAHA Ha NPONIBOACTEO
HOBLIX THIOB COJHEYHHX KOJJAEKTOPOB H3 COBPEMCHHHIX Ma-
TepHAJIO0B, BRJIOUAH NOAHMEDHHE B KOMTIOHLIHOHHHE MaTe-
pHanH, B HASKOTEMHEDATYPHHX COMHEUHHX YCTZHOBKAX,
NpezHasHaYeHHHX AAf TOJyYeHHs ropauedl BOAL B AHAHBY-
AyaZbHEX KHAHX JOMAX, JAYHHX JOCEAKAX M HA CeBEKO-
x03sHCTBeRHEX OOBERTAX, a4 TaKke Ajs oborpesa HaaBa-
TenbHMX OGacceiiHoB, UeNeco00pa3HG HCMOAB30OBAThH IIACT-
MaCCOBHE KOANEKTOpH. HexoTopHe KOHCTPYKURH HOROGHHX
KOJIJICKTOPOB OYRYT OMMCAHEI HHXKE. - ST

Marepuaa npoapavEoil M3OAAUME COAHEUHBIX KOAAEKTO
pos. [pospaytas H30AZNAN NPEARAIRAUEHA RJIA CHIKECHUA
tenmopuix noteps KC3 u mpeporspallenas monaianni
-ocafkos BHYTPpb Hero. QOOBYHO HCOOJL3YETCA OJHH HJH JBA
cnoa npospaunoli usoasnun KCD, HO MOTYT TaKMke nphMe-
asThes KCO 663 mpo3pauyofi A30JAINAH, 8 WHOPAA H KC>?
¢ Tpema caosmu H3oaAnun. Matepuan npo3pavHoi H3041-
L#H AONKEN OGJAAATH BHCOKOH MPOMyCKATENBHON CHOCos-
HOCTRIO OJIA cOAHeuHOH pajwamuu (&AHHA BOJH OT 0,3 no
2.5 MkM) -1 GEITH MPAKTHYECKH HEMPO3payHLM AJs RJIHEHO-
BOJIHOBOrO (G0/ice 3 MKM) TENVIOBOTO H3JAyueHHS, HCMYCKae-
moro noeepxuoctbic abcopbepa. _ ' _

OGLIUHO HCLOMb3YercA OKOHHOE cTekzao. Jiyuiule BCEro
NPEMENATD CTEKAO ¢ HBIKHM COAepKAHHEM OKCBJOB XKene-
5a. CreKa0 AOJMKHO OHTh H3OHHPOBAHO OT METANNHYECKHX
nopepxuocTell ¢ MOMOWBIO pesunopofi [1-06pasHofi mpoksaz-
KH H YIJOTHEHHS BO M30eXaHHe ero NOBpexAeHus Wil o0-
pas0BAHHA TPEUIAR B Pe3yabTaTe BOSHUKHOBEHHS TEIAOBLIX
Hanpsxenufl. :

AnbrepHaTHBHHM MaTepHaAoM npospaTHoR RA30AALNK
ABJSETCA NONUMEpHAd TIEHKa, 00/aLaload, K COXANCHRIO,
CYIIECTBEHHbIM HENOCTATKOM, CBASAHHEIM C Aerpanangef
mos AeficTBUeM yasTPa(AONETOBOrO H3JAyIEHHA. Oawnaxo,
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YUHTBIBAA e€ HH3IKYI0 CTOHMOCTE, ee BCe Je LenecoofpasHo
NpHMeHATb. Boilie SblJin onucan b KOHCTPYKUHH FedHOCY LUH-
0K C TIPHMEHEHHEM NOJMMEPHON IeHKH. B nocaenymomux
Pasxenax Oyaer AaHa JONOJHHTENbHAS HHGBOPMALLAS TIO IpH-
MCHEHHIO TOJHMEPHHX MaTePHaNOB KAA HITOTOBJACHHS KOJ-
Aekropos. TloaumepHas maenka nywme (mo cpasBHeHmio co
CTeK/IOM) NPONMYCKAeT COJHEYHOR H3MYdYchHite, NO3TOMY LpH
ABYXCJOHHOH NPO3PAUHON HIONAMHN MOKHO OXUHE CiOl CTEK-
714 3AMEHATL NOMMMepHO# naenkoft. Jas nosriuienns cpoka
CAYKOE MJEHKH €e HeoBXOZHMO cnennanbHo olpaborats
C LeNbIO MOBHINEHHS CTAGMALHOCTH NO OTHOMCHHD K BO3-
ASHCTBHIO YIbTPadhHONETOROrO H3JYICHHS.

TenaousorsInHOHHLIE MaTepHanst Aaf Koasekropos. Tem-
MOUSONAUROHHEIA MaTepHaN JO/IKEH OTBEUATh CJeAyiOUlUM
TpeboBaunaM. OH ZOMKeH HMeTh HH3KUH Koo pHUHUEHT Tell-
JONPOBOIHOCTH A, HH3KYIO IJIOTHOCTb p, BLICOKYIO TeMnepa-
Typy MIABJIERHS, BHICOKYID CONPOTHBAAGMOCTD pa3duumHIM
BPCAHBIM BO3NEHCTBHAM M BAHAHHIO NHOrOIHBIX YCHOBHI,
Haunyumamu rennonsonsunonnsmy MaTepHaJaMH ABAAIT-
¢l NeHONOMUYDETAH W NOJHCTHPOJ, MOTYT IPHMEHSTHCA Tak-
HE MHHEPAJbHASA BATA H CTEKJOBATA,

XaparkTepucTHKH HEROTOPLIX HanGOoNee YHOTPEOHTELHBIX
B KOHCTPYKUHAX KOJNEKTODOR TEMJIOH3OAALHOHHLIX MATE~
PHAJIOB HpHBEAECHH B Tad, 9.

Ta6awua 9. Ten.uousonaﬁ.uonune MAT¢PHANK

Marepran Ay BT/ (M.K) T, *C p. xrim?
Hoauetupon 0,035 80 0,02
[Menononuyperan . 0,028 100 | 0,035
IMeronnacr 0,03~-0,08 150 | ©,4~0,7
Hoaneuuuaxaopuy 0,035 130 | 0,04—0,08
Honumerarpsinamug 0,029—0,035 | 160 | 0,03—0,2
Munepasmbaan nara 0,038 200 0,145
Creknosofokno 0,036 300 0,12

YOAOTHHTEeABHb e MaTepHaJH u NPOKJAAA-
KH. [laa ynnoTHEHMS CTekna B KOpAyCe COJNHEYHOTI0 KOJ-
JEKTOpa Jyyllle BCEr0 MOAXOLHT CHJAMKOHOBAN pesuHa, ¥n-
JIOTHUTeJbHHE NPOKNAIKH HeOGXOAUMO NMOMEIIATb ¢ ofienx
CTopoH crexja. Haa sToro npoxKrafka goaxHa uMets I[1-06-
Pa3hyI0 hopmy ¢ 3230pOM LAg cTEKAA.
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MaTepuads  CeJEeKTHBHEHX TNOKPpHTHH
B r1.5 noapo6iuo onHCaHbl CEJRKTHBHEE TOrIOMAIOLIHE 1O
KPHTHS A4 Jydenorjoliawuledl MOBEPXHOCTH COJNHEYHOTO
KOAMEKTOpa B CHOCOOH MX mnoayuenusa. Boudee HeTanbHbie
cBejeHHa COAEPIKATCA B CREUHAJbHOR JuTEpaTYpe. on
TennonocuTeny pAAg CONHEUHBIX KO

ropsa-
AexktopoB (ra6s 10). B MHLKOCTHHX CHCTEMax Top

Tadanna 10. Ceofictea TenaouocaTench mag I(CS {npu 20°C)

~ ] Yenesonopois
ﬂ"ﬂ x
MogazaTem K g‘. 2 g:é o
© ] ¥ apoma
. E g E g _ E%@ E § ueckAe. | HOBwe
TemmepaTypa 6| — | -3} -3} - :@B -
3aMep3aHia +-
Temnepatypa 100 { — | 10 | w06 | — |180—340] —

pareHlA Tyen,
Y;:glbuaa ren- |4,187|1,005¢ 3,3 | 3,6 l.4'—2|l.5—~2.§ 1.8-.2,6

noemrocth Cp, .
Te'ﬁféf.égf;f) 0,68 |0,026| 0,43 | 0,42]0,16 .0,13 0,13

HOCTE A,

Baoroor 9, 10,9 | 16,06 3,4 |5 10— 9=50 | 160
108 -m?/e _

gero BOAOCHAGMKEHHS M OTOMCHHA B KauecTbe TQHJ‘IOHOCHL;
Tesl B COJIHEUHOM KOJJIEKTOPE HCIOAB3YIOTCH B OCHEBHSS.
BOXa HJH He3aMeps3awllas KHAKOCTb — aHTHQPHS. OBHX
AYHIREIX CHCTEMAX TPHMEHFIOTCH KOJEKTOPHI, B KOT g X
HarpepaeTcA Boaayx. BoJa KaK TENJOHOCHTE/Db HMeeT :BgS-
JeJeHHbe IPEHMYECTBa ¥ HeAOCTATKR B CPaBHEHHH C 503
JiyxoM. BOzaa uMeeT XOPOILIHE TEMIODH3HICCKHE CBO T8
(Tenn0eMKOCTb, K03()OHUHEHT TENJIONPOBOHOCTH, BAIKO T,
IJOTHOCTB), OAHAKO MPH OTPHUATEJ]bHHNX TEMNEpaTypax -
PYIKHOTO BRO3ZAYXA OHA 3aMep3aer B TPYOONpOBOAAX H ﬂ:pﬂaTb
3NeMEHTAX [eAHOCHCTEMDL. [109TOMY HEOGXOLHMO NPHHH 1ah
Mephl 0 peAOTBPALICHAIO ee 3aMep3aHHs. Cepbe3l;§;lou pno
Gaemy npeacTapaseT KOPPO3HOHHAs AKTHBHOCTb -BOJ e
OTHOLIEHHIO K 60JbLIHHCTBY KOHCTPYKOHOHHBIX MATEPHA :
Bo3ayx He 3aMep3aeT U He BHILIBAET KOPPO3HH, HO €10 Ten
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JOPHINYECKHe CBOMCTRA SHAYHTENLHO ycrynalor Boae, Paa-
MEPLL BOSNYXOBOAOB H KaHaJ 0B AJ1% IIOTOKA PO3AYXA HAMHO-
ro Gosblie pasmepos KOHCTPYKTHBHHX 3JIEMEHTOB KHEKOCT-

HEIX chcrem. Kpome rtoro, mentunsropst B BO3AYUIHEIX
CHCTeMAaxX noTpeBAA0T GONBIHOe KOJHYECTRO 3HEPray 0 Co3-
Aaor wym. Bosaymmii motok jgomen OMEIBATL BCK) HO-
BepxHocTe abcopbepa aas ofecnevenns 3bdexTHBHOTO TED-
N006MeHa ¢ Jyuenoromaomes) NOBEPXHOCTBIO.

B XHIKOCTHHX CHCTeMax HApALY ¢ BOAOH HCMOABL3YIOTCA
TaKXKe He3aMep3ailiMe TeNNOHOCHTNH — 5THJCH- H npo-
HHJEHrTHKOb H Ap. MX HedocTaTKOM siBAseTcs manul CpPOK
cryabu (a0 3—5 ger), Ipenuaenraukons B oraudne or
STHACHIVINKOMS He TOKCHYeH. TOKCHRHOCTL BOAL 3aBHCHT OT
BHLA NPHMEHAEMOr0 MHTHOHTOPA Kopposu. Yraeeogopon-
HBle TEIVIOHOCHTENIH MAJI0 TOKCHYHH, He CHeAYET OPHMEHATD
$peoHn, MOCKOABKY OHM PaspymaiorT 030HHEIH COA aTMo-
c-tpegu 3eMan, '

- CpolicTBa HEKOTOPHX MaTepaasoB AAA HITOTOBACHHS
TEJHOCHCTEM, a TAKMKE CENOKTHBHMX NMOIMOMAIOHLHX HOK phi-
T nprBesent 8 16, i1 u 12,

Marepuann pas AKEyMyasTopos Tenaoru. Jocrartoguo
noapoGHOe ONHCAHHE METOXOB aKKYMYJIPOBaHHA TERAOTH,

Ta 6auna 11, Croflcrea MATEPKARCE AR TERNOCHCTEN
Marepuan : c‘;;‘,,:‘.%w 2 Hr /u¥ B'rf(hm'- X o ]
Crponteavhtie MarepHa
" Beron C 0,83 [ 1920~ | 0,8— | 0,6— | 0,88~
) 2240 1,73 0,98 0,87
Kepume - - 0,921 1920~ 10,6~1,3}.0,96— 0,93
. 2080 0,80
HApesecana 2,51— 1350—740¢ 0,1— 06 | 0,9
2,93 0,16
Kepamuyeckas 0,8 1,7--2,9(0,2-0,8] 0,6—0,9
1HTH i
Meranau
Crans 0,5 7830 45 10,8—0,9] 0,85
JKeneao  oxmcaes-| 0,5 7.10 55 - . 0,94
Hoe - 0,94
Amomuny: .
IOMMPOBANHEI] 0,88 2740 202 10,1-0,4 D,%
ORHCACHRET 0,88 2740 202 4= 0,
0,65
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X
gna 12, XapaktepacTAKa OCHOBHWX CENEKTUBH
Tacs POrAOLIAOWHX NOKpuTUil

D oo™ | Menvcaniocrs Creens
y B AHanazOHe B IR aFasone t&ﬂﬂmnagc!:
Tokperme COJIHERHOTO HHPAK pACHOrO HOKPMTHA @ /e,
HanyqeHNA Cﬁc HIny eHHA ST
qep§:1§gfﬁxa’ 0,93—62.98 0,3—40,97 - 135
apriosan o,ggl_gg,ggg 0'83—10'9 ' T
: 0’8 - 1 ] 1
323::#'( x;;{(;a;“ Ha 0,92—0,9%4 0.,07—0,12 _ 813
RAKeNe : :
Yepusii nuKemb Ha 0,93 0,06 15
HEREAE . ol 0
YepniA ILHHE 0.9 v %
Ox{::mt MegH  Ha 0,93 0,11 8, _
STOMHRAN .

a TaKXe TeNJCAKKYMYJHPYKUIHX MaTepHAJOs, I_Ilpﬂll:‘};:g
MBIK B JKHAKOCTHHX 4 BO3AYUIHBIX F&JIHOCHCTCM?% mg e
BOAOCHAOHEHNS H QTONNIEHHS, RAHO B § 6, a-. BT ﬂnng .
CPABHHTENEHAA XADAKTEPHCTHKA 3THX MaTepranos. ron .
JoHarpepaTeabHHX YCTAHOBOK H )KH,B.KQCTHHX Cﬁﬂ;.:nﬂoax-
AGHHAN JAyullie BCEro TIpEMERATh BOAY B KaReCTBE. T¢

. KYMyAHDYIOUIEr0 MarepHajia, a JAAi BO3AYHIRHX TeJHocHC-

TeM—-raJbKy, IpaBafi M T. 0. QfHAKO cJelyer %METBBB(I;I‘;)‘!:-
yTo rafeyHHN AKKYMYJATOP fIpH OLHAAKOBO SHep:um
KOCTH HO CPaBHEHHIO ¢ BOAAHHIM axxy,uyaa’ropogl taee
B 3 pasa Goablinii o6neM u 3aHHMaeT B 1,6 pasa 6o ;:q(;u
nioinaas. HanpuMep, BoAAHOH anxymygmmp naam l:{ax
1,5 # BricoTol 24 M HMeeT 00beM 4,3 M°, B TO zz;pel‘:I  Kax
TaJeyHHil axxyaéyn?mp B dopme Ky6a €O CTOPOHOH 2,

13,8 m3: :
Huelgltlgf;c?c}'{rb zixxymynup.onanﬂa TenJgoTHl B 3HAYHTENbHONA
CTENMEHH 34BHCHT OT METOHA AKKYMYJAMPOBAHHA H _po,aaecalfé
mectBa. OHa MoXeT OHTH aKKYMyJHpOBAHZ B XHMHY cK
CBA3AHHOM BH,Ile B TONJHBE. HpH BT(_)M HJIO‘[:HOCTI: af?{l}é
JAUPOBAHEA coorse'rc'rnye'r) Teng?rgogggggxﬁ.sgeg;{r; peBec'u-'

auBc) — 8,1, ,
3?’11’4(,50333?3?:31;;;4 TepMOXHMHUECKOM axxymynapoag-
HHH TeNAOTH B HeodHTe (MponeccH ancop6unn—necop};
HHH)} MOXET aKKYMyAHPOBATHCH 286 Br-4/Kr TEnAOTH gﬂﬂ
passocTd TeMneparyp 55 °C. I1I0THOCTD aKKyMy/HPOBA
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-

;‘;nig;iw.; '%Bepnmx MaTepuanax (CKasJbHaR NOPOLA, radb-
oo » O€TOH, KHPAKY) MpH PaSHOCTH TeMnepaTyp 60 °C

asaser 14—17 Br-u/xr, a 8 sose — 70 Br.u/kr. [pu
$asosux nepexomax sewecTa (nnamenne——-sa’rse};neh‘;-
HHE) NAOTHOCTL AKKYMY/IHPOBAHHA SHAYHTEMbHO BbIE: Jiej

(Tasnne) — 93, napadmun — 47, THApaTH COJeAi HeOpraHu- .

YECKHX KHCAOT — 40130 Br-u/kr.

CsoiicTpa Tena
0AKKyMYAHDYIO
BTaba 13 14. YMYAHPYIOIHX BEIECTB NPHBEACHH

Tabanuua 13 CBoOBCTRA TBEPAWX M MWAKHX -ren.uoamryniyanpywmux

MaTepRaNOB
- . p— 'u'!'ermuaxuy-
, pHAA [ ERF-K}’ B*r/?l.l-m umma
) J npy AT=20K,
M.Ilm_r‘n_l'.
Boga (nzpnenue 0,1 MIa 1 e
geaTmenh( (DpEpoaHEnt) ) 3?38 g’ég 0.8 gg’é
08 (¢ aerkn - X ;

)KHB‘I‘GJIHMH] KHMH 32101~ 1000 1,04 0,35 | 20,9

eresoberon 2200 1,08
Eﬁpm{q 1700 0,83 (])‘?g g’g
2 fae::cnua 7% 1,65 0 : 2] 95’
I3'Iecos cyxolf 1500 gg 5(83 58 ot
eman cyxas 1000— | 0,83 [ 0,17 | 18 35—50 4
Tanpka . ’ %ggg 0.8 6’58 | ’
g(mumﬁ HaTpRit 960 1’22 éﬁl”)—‘! ‘35’6
BTEKTHYECH RS cuece | 1733 1,58 0.57 o

(46 % NaNOy -+ 54 ’ ’ 5.8

KNO;) - |
Boza (aabaenne 1 MITa) 920 4,32 0,69 79,5

2 Kﬁ{lél(]}; Mr};; I;I]].::-gBi H I;]Ig CT‘:‘IGI;JTOTBI MOXKeT OCY EeCTBAATLCA
Hi A npuugﬂﬂerc;l B mnﬂuga;lf' 7T €10coC akkymyauposa-
.rmToB :aqgcme Marepiata A HITOTOBAEHHS GaKa-akkyMmy-

P4 OOBLIYHO HCHONILEYIOT CTaab Han Gerod. Bynkep aas
;gos Ora.nbxﬂ MOXeT GHTh H3TOTOBJEGH N3 9THX Ke MaTepHa-
¢aE;ep £H(31K20M0$)T3Kme MOXET GLITb HSrOTOBJIEH H3 TOJCTO
ewepel (121 HMIJ’I JIOCOK, 2 K&pKAC NpH 3TOM NeJaloT H3
pamoro goﬂ:]l:{‘g. BﬁHYTpH ofImBKa AOANKHA HMeTh NO-
e PHOM NIeHKH A7s ofecneyeHus repMeTHy-

» D CJy43€ rOpH3OHTANBHOTO PACHONOXKEHHS TANETHOTD
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Ta6anua (4. Ceoficrea renaoaxxyuym.pymmux BOIIECTS
: - dazoporo nepexosa

Sigaa‘lbﬂ"ﬁ
T’ . 1“ C, KI[}KJ" Eallily]
 Bemecrso | B o0 v/M™ i Br/Ge) | (k7-K) repexona
rAmw ar | MIOx/m*
1 2 | a4 |5 )6 7] 8 9 10
Heopraml-(ecme BEMLECTRA
CaCl,-6H,0 29,2 11,6211,5 | 0.6 | 0.3 | 1,47 | 1.47 172,85, 258,1
Na.sO.-10i,0 1324 |148|atlo6 03 ) 1.76]33 | 251 3152
NaHPO, 1m0 | 352 [ = | 142] 05 1 3@l 20 | ams2
OpraundecEde EHCAOTH
Taypunosas a4 | —~|ooiloalosl — | = 1 ima | 1506
MupucTrHODaA 54,1 - 08T = |~ 1.6 2,26 187.8 162,8
TTaAsMHTHEOBAA 65 —_ 088 — | — 1,8 2,73 184,5 1629
CTeapHHORAS 7011 —fo05]— fo2] .67 |23 200,3 19i
Hapapind
Tlapadm o2 0,9 lorrjos |02 2| — 187,8 144
OxTapexan 28 — {o, 79| - |01 ] 2.1 217 244,2 194,1
H-StitosaH 35.7|0.86]0.78| — | 0,2 | 2,00 } 2,21 | 247 192

i‘I pumedanne, CsollcToa -raepnoﬁ' da3u AaAy B rpadax 3, 56 u 7, a ®HA-
kolt — B rpadax 4, & u 8, : : ) - =

aKKYMyJAATOpa CBEPXY Ha CJOA TajbKH He06 X0 HMO .[T0JI0-
KHTH TOAHMEPHYIO TIAEHKY, 4 HA Hee HACHMATh CJOH NeCKa
TOMMEOA OKOJMG 5 CM. JT0 Aesaercsi- EAsS TOrO, uTOORl
NpefOTBPATHTL ABHIKEHHE BO3JyXa HAJ CJOEM raJhKH. Kpo-
Me TOro, mpH Goablofi mAHHE AKKYMYJATODa HeoOXOAHMO
YCTAHOBHTH BEPTHKAJIBHYI0 NEPETrOPOAKY, KOTOpad ofecne-
YHT XOpollee OMHIBAHHE WACTHIL T'aJbKH TMOTOKOM BO3Lyxd.

- 'CTOUMOCTb TeNJIOAKKYMYIMPYIOLLHX MATEPHAJIOB H3IMEHS-
ereq ot 0,01 aas raneku u 0,02 paa GeroHa 10 0,57 py6/kr
nag xuaxoro Harpsa. CrowMocTh BOAH NPHHHMAETCS pas-

nott 0.
20. U3FOTOBJIEHHE M MOHTAM COMHEYHBIX KOMNEKTOPOB

KoJ1/1eXTOpEl cOJBEUHOMN SHEPTHH, KaK NPABAJO, H3rOTOB-
AFIOTCS B 3aBOACKMX YC/AOBHAX, 8 HA MecTe OHH MOHTHDY-
J0TCS HA ONMOPHON KOHCTPYKUuH. OfHAKO NMPOCTHIE KOJJeK-
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TOPH MOXHO H3FOTOBHTL COGCTBERNLIMH CHJIaM#, XOTH Cje-
AYET HMETH B BHAY, 4T0 HX 3BMEKTHBHOCTD Gyler e CHII-
KOM BLICOKOR. OCHOBHEIM 3JIEMEHTOM COJHETHOTO KOJJTeK-
TOpa ARAgerca alcopGep, T. e. JyYenorFouLaomas nopepx-
HOCTb. KoHCTpYyKTHBHOE BHNOAREHNE aGcopbepoB pasaHIHBIX
THIOB [/t *HAKOCTHHIX H BO3IYINHEIX KOJJIEKTODOB MOKa-
3ano ua pHc. 10 1’11, B ®ugkocTHux KOMNexRTOpax Haubo-
€€ UACTO HCMOJB3YETCA JydeNOrVIOHIAIOas [OBEPXHOCTD,
NpeacTaBafonlasn cofol psg Tpy6oxr He6OIbIIOrO Auaperpa
(10—15 M), coeanmeHREIX ¢ fa0CKHM pebpom (mucrom).
Tpy6ru MOTyT pacmoxaratbes CBEPXY, CHH3Y H/IH B NJAOCKO-
¢ty arcta, Tpy6un npucoepnnsiores x BEPXHEMY H HHXKFe-
My FHIDABJNYECKHM KOAeKTOpaM. B npyrux KOHCTPYKIHAX
HCIIONL3YIOTCA COeAUHEHHbe MEKIY cOOGH NAOCKH H rogpu-
POBaHHHA JHCTH ¢ KaHAJaMH 147 TeNJOHOCHTENS JHEOC
INTaMNOBaHHH aGcopbep. B BOsaymAHX KOJIIEKTOPax Jy-
1EBOCTIDHEEMAIOILAA TOBEPXHOCTL OGEIMHO NMPEACTABAAET CO-
6o#i naockuit aucr ¢ OpeGpenneM HJH Ges HEro, OMHBAEMH
HOTOKOM BO3AYXa CHA3Y, CBEPXY HJH ¢ OOCHX CTOPOH.
Has sdexruprod u nagexnoh paGoThl KOJNEKTOPA B Te-
HEHHE ANUTENIBHOIO CPOKA BAXKHOR 3HAYCHHE HMeeT OPaBHAb-
HH BEIGOD MaTepuaa 405 H3FOTOBNCHHS abcopbepa, o yeM
TOBOpHAOCH Boiltie. He meree paxkno ofecnequts Xopomni
TEILOBOR KOHTAKT MekAy TpyGKaMu opeGpeHneM. Pefpo

MOXET GHITb NpHUBApeRO, NPHIALO H pUCORAHHEHO K TpY6- -

KaM C TOMOIILI0 XOMYTHKOB MMM MpYKHHALIUX HPHKHMOB,
Koneuro, wamaywmuit cnoco6 Coe/\HHEHHH — CBAPKA HJH
naika. Cnoco6 B xanecTso coegHneHus Tpy6OK fAs Tenno-
~ HOCHTEns ¢ Ay4enoriomaloHy JUCTOM CHAbHO BIHSIOT. Ha
€ro TENAOBYI0 SPPEKTHBHOCTH, KOTOPAT SABHCHT OT MHOTHX
KOHCTPYKTHBHEIX DaKTOPOE.

- Kopnye KOJJEKTOPA JOMKeH GHTb FepMETHUHEIM H He
AOJKEH NOMYCKATD YTEUKH TEMOROCHTENS H FONAAAHHA BIa-
TH K MNJTH BRYTDE KOANEKTOPA, 111 5TOTO OCTEKIeN e R0M K-
HO GHiTh HaZeXKHO  YNJIOTHEHO. IIpumepnt koHcTpykTHBHOTO
BEHIONHEHHS YNAOTHEHHS Y9/OB COCAHHEHWS AYYeHOTNOMLA-
JoHleil NOBEPXHOCTH H OCTEKJCHHS ¢ KOPOyCOM NOKAsaHu Ha
puc. 73. .

Ha puc. 73, a noxasana KOHCTPYKUMSI YNJAOTHeHHS NBYX-
CAORHOTO OCTEKEHHR KHAKOCTHOTO CONHeHOTO KOJIJIeKTOp a.
Crekno yNIOTHSAETCR € HOMOWBIO I~o6pasHoil npokaaaku us
CHAHKOROBOM pesnntl. [as obecienenns HeoGxenuMOre Bo3-
AYIIHOrO 3830pa TONUHHOM 15—25 MM mexpy caosmu oc.
TCKNICHHA WCNONB3YETCH HepeBsHEAs HAM NAacTMACCOBAS
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peraska. [IpH cOOpKe KOJIEKTOpa OCTeKTeHHe 3am;mae'r$!
MeXAY AeTAJABI0 KOPUyCa KOJAICKTOPAa H NPHKHMHO Kphlux
KOH. opMa ITHX ABYX JeTajel oﬁecuequnaer.qu;:{at;n% hX
B3ANMHOTO PACTONOKEHHA H l;OBJIO}KeHﬂﬂ OCTeKACHHHA.
¢ MOMOWBIO BHHTOB,

Coelll-?; le?{:;.ca?&ﬁ 1OKa3aH BAPHAHT KPENJEHHs conﬁenjlﬁ?lrg
KOAJEKTOpa Ha Kpuilie noMa. Koanextop conepmggm)erm
NOTIOMIAOIILY 10 MOBEPXHOCTH € TPyOamu Ans TeOJ0H 4,
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xcAofiROTO  ocTerneHna (
. CTPYKUHA YRAOTHCHHA IBY. \
P 73Kp§gzenz§ coAHCUHOTO ROMIEXTOpa () KA EpuiUle nouas "
. 2 aroTHens: J — dCTaBxa; 4 — HopAyc mae:rmgpﬂ?,s :c:guo;
:'a.’ é — Butronoe cocnunenue; & 1— :Tgﬁaqﬁe i ‘:” = Xexsohsoamuin; 3 — cTOLAO:
in o - Gaxk § ;E?rm::gg% i llotpoa' LR MATEPHAR EDHWH; [f— ZocKa;
Heuiie; § — fanxa; 12 - yro.no;t; 13 — BRMTODOE COSAHHNEHHE
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TEIVIOH30NANNI0 M OAHOCHONHOE ocTeRJenne. CTekso noMe-
IMACTCA MEXKNY ABYMS PESHHOBLIMHM NPOKAALKAMH Ha MOJKe
GUIYPHOIl feTann KOpIyca B NPHXUMAGTCA C NOMOIIbIO Ha-
KA2)K# B puHTOBOrQ coeammenus. Kosnexrop kpemmres
K CTPOHTENBHOH KOHCTPYKUMH KpHILY, BKJIOYANOIMER pepe-
BAHHYI0 6anKy H CTPOMHJO, TToxpoumiit MaTepHas Kpoilid
SAKPENIACTCH HA NOCKAX C YIVIOTRHTEABHBIMH YIOJKaMA
H pe3bfoBHM COoeaHRenieM,

Ha pue. 74 npexcrasnenn cxemu noABOJa H OTBOAA MU~

KOTO TenoHOCHTNA B KOAJIEKTOD, abcopGep KOTOPOro Bhl-
FIONIRER H3 pana TpyGoK (a u 6) Hau H3 3MeesnKka (s). Co-

Cluhieiie RO CxeMe § MeHee YRAUHO, UeM 11O CXeMe 4, TaK

A

ay k ] 8

Puc. 74. Cxemut coensinenus 1py6 p KC3:
¢ — Z-oBpaanasn cxeMa; 6 — LeHTPOABNNA NOLBOZ U OTBOA BOAMI; ¢ ~ IMEERHE

KaK He ofecneunpaer pasHOMepHOTO pacnpenesieHns KuLKo-
CTH 1o TpyGKkaM. B smeennke (cxeMa &) 10/KeH GuTD VK-
JIOH, 0BecnevuBalOLUHEN BHTECHEHHE BO3AYXa NPK €ro 3anon-
HeHMH BOROH, C
KoneTpyuTupHOR- HCnO/HEHHE KHAKOCTHOTO WTAMIOBAR-
HOTO KoJIEKTOpa MOKasano Ha pHC. 75. Koasekrop moker
HMeTh Ooabline pasmeph, H B HeM NpeAyCMOTPEH YKJIOH
BEDXHETO U HHXKHETO THADABJHNECKHX KOJJEKTODOB A
yAamenus poaayxa. Tommmna awcra 1—15 MM, NJOINAZAL
MONEPEUHOTO CUCHHA KaHaJta a5 TeNACHOCHTes 103<2 mm,
3 pasMepbi CeYeHHS THAPABIHYECKHX KOMIEKTODPOB 2595¢3 MM,
‘Koanekrop conneynoi 3HEPTHH MOMEeT cojepKaTb He-
CKOADKO OTAENLHHX MOAYJeH, COSAHHEHHHX NAaDansebHo.
Has o6ecnevenus PABHOMEPHOrO pacHpeJeNeHHA KHAKOro
TEILIOHOCHTENST HeOOXOLMMO RCHOJIB30OBATH CXEMBl COELHHE-
(HHSL, NOKA3AWNLIE Ha pHC. 76,a W 6, HWIH YCTARABIHBATh Ha
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‘J..,_\ :
NnananRMNN rH ‘
Puc. 75. Koncrpyrzya WraMmno- %l W
BAHHDI'O MHAIROCTHOTO COAHCURO-
© 70 KOAJEKTODA: 3 -
—_ HEulE  TEOACHIOARPOPAH-
{lunmx?;#;c:uf—xsuu .um:m ;;2‘23' . “‘\ g
; — 1o, Tel - ]
Homr?::;' ¥ -f or:o;ﬁ%%nouocmeaa I 2
7
A \

KaMAOM OTBETBACHHH peryNHDYIOIINHA BEHTHID :(guifzé Z&:}Z:
Ipu Goapuiom yucae Moayaeil B KC3 obuuHo 0 ;y“:e _
eTCs HX NapaieabHo-Iociel0BaTe/IbHoe coeguuenqﬂéna o
CxeMbl NapaJIe/ibHOIO COeiHHEHHA Gonhmoroﬁ )
Rynell DAOCKHX H BaKyyMHPOBAaHHHX (C TensoBoO E}g )
KOJNEKTOPOB NOKA3aHH Ha pHc. 77. Beck Maccas_‘l{_ p

s e e st o By
: v
71 Ve 7 1712 |7 4717
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ot
b

g - 5) »

Puc. 76. Cxemu coefnnenua nonyaet KC3: _
1 —1npEooa BORNK 2 -t MORYAE; §— OTROA BOAM; 4 — PEryANPYOMEN BeHTHAD

GHpaeTcs Ha HECKOJBKO NOJMAcCHBOB, COCTOALINX ia g:g):;\
LEAECHHOI0 UHCAAa PAKOB, BKIAKYAICIHX TO 11315'16 0;1 AT
moayse. Ha puc. 77 nokasan NOAMACCHB M3 :oiyaeﬁ
KC3, pasjpeleHHwfi HA JeCAT DAZOB MO [T y

B KaXJAO0M. )
Koilmemopu COAHEYHOR SHEPrMH MOryT OHITDB yC’l(‘)a:::Ic‘;;
JEHHI Ha KphHile AOMa, Ha semne,( Ha K‘?giﬂpﬁﬁleiz:?oﬁpaano
) ue. 78).
H/M Ba HaBece nJaa asToMoOHaAA {(p
yg:anaannaaq'h KOJJIEKTOp B IAOCKOCTH Haxgguﬂoﬁ Kp]:g;{
B caydae, €cau yrawl Haknona kpbud H KC3 cosnaparor.
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}Flla;g:] Hr.:,ourame KC3 Ha ropnsonranbHoit kxpuime KC3 yera-
3I0T Ha ONOpHOft KOHCTPYKHHH, o6ecnmeunsaioufeil

ONTHMJBHE yros Hak/noHa. KONMeKTOp MOXeET cayXaTe

Ol‘pg{éueuaem 6ankona (pmc. 79) uau GLITH 4ACTHIO CTEHH,
MOMHSl pasAHYHbIE BAPHAHTH PasMelieHHA COJHeu-
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Puc. .
77. CXeMH napasnesbHOTO CORKHHEHHS MAOCKEX {a) n paxyymppo-
BaHHEIX (6) COMHETHRIX KOMNEKTOPOB!

I— MOXYRhH KCS 2—1 YﬁOl‘!pOBOﬂ XOAOIH ' -
4 L IHoR BOOH; & OTBETBREHHS W T pyooe
] Py EBl; §— Oﬁﬂiﬂﬁ T Gonposo, 0131“9“
x - CGOﬂEHn T °0|TP0301 ropaded BOLEL; ¥ poBOR I

::uo;:ml;oing(;g&amngxﬁgmme {(puc. 80}, Koanexrop comme-
HOM KpPHIUH (4}, cocTasasger
) qacTs
-foxsﬂﬂzci?;li p(gl)ﬁ pe;an;emaerca BEDTHKAJbHO 32 CTEK/AAH-
H (8) HJIH yCTaHaBJAMBaercs H
o a onopax
; g ﬁﬂ;me i Ha GaqkoHe (¢). BapmanT a ucmoabsyerca gnﬂ
'rap O BOAOCHAGNKEHHS, OCTAABHLIC — JAS OTOM/ICHHS
noﬁ x:{eauK ﬁaugzc%%me orona?ﬁinﬂ yrosa HakJoHa Komemopa’
aplieM. Jlaa  ysenmyenus
2 NOCTYR/ICHASA
Kt;gu(&;uom H3JYYEHHA Ha KOJJIEKTOP npumenﬂerjc':};{ naoc-
A Mgaxca'reﬂb (6 n 2). Bak akkymyastop pas ropaueil
s 2KeT PA3MEIAThCA Ha Yepiake.
OBMEIIeHHE KOJIEKTOPA C KPHIlel AaeT CAedyIoulue
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) _ _
* Puc. 78, BapnaNTH YCTAROBKH COAHCTHHX KOAMETOROD:

R oeMne; 0w Ha KDHIE NONA; @ — {8 EABECe.XAd aBTOMOOUAT; 2 — KAk
. ‘M4CTh CFEHH . . Lt )

npeHMyIlecTna: yIelleBAseTcs CTPOHTENLCTRO, TAK KaK KOJ-
JEKTOp 3aMeHAeT KpHIUly H He TpeCyercs Cnennalsuas onop-
HASL KOHCTPYKIHS; CHHXKAKTCA TENNONOTEPH KOJJIEKTOPA,
78K K3K €ro REKHAS NOBEPXHOCTb N COeAHHHTENbHbE TPy
He KOHTAKTHPYIOT ¢ HapPYKHBIM BO3AYXOM, ORHAKO YCJOMEH-
IOTCH MOHTZX H peMOHT. HeZoCcTaTKOM ABJAETCA TAKXKe 70,
YTO yrosl HakJOHA KPHIIA MOXET He COBNIaaTh ¢ ONTHMAJlb-
HHIM YI0M HAKJIOHA KOJJEKTOpa. Ipu cpoBoAHOA YCTAHOR-
Ke KOJIEKTOpa HJH TeJHOYCTAROBKK B LE/OM objersaerca
MOHTaX H PeMOHT, o0ecnedupaercsi ONTAMAAbHAA OPHEHTA-

NS B HAKAOH KOJJAEKTOpa, HO Tpefyercs yCTORUHBAS ORMOP-
Has KOHCTPYKLHA, 4 3TO NOBHIN2ET CTOHMOCTH CTPORTEJH®
CTBa, YBEAHYHBAET TEMJONOTEPH OT KOJJeKTOpa M Tpyd
W DpH STOM He BCEra YAAeTCs YAOBATBOPHTH SCTETHHEC-
KHe TpeGOBaHHs TP PasMelleHHH re/MOyCTAHOBKH Ha RpH-

we AoMa.
Ipu npoxoxpensn TPYO Yepes KpHIUly HJH CTERy OTBep-

CTHA AOJKRE OHTL THIATE/DHO YHJAQTHEHEL Ocyuiecrass
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Puc. 79. CoameqHtle ROMMEKTOPE! — OTPARACANE HATKONA

mMoitax KC3, cresyer co6 '

_ JI0AATE Mepst NPeR0CTO “
CTH,I__Iq_Toﬁu He NOBPeAHTL OCTEKIEHHE, Po TipeRoeToporto
o l{();':ﬂpnc. 81 nokasanm mpuMep pacTOJIOKEHUS COMHEHO-
ro Koa €KTOpa Ha KpHIe XHI0ro aoMa. Obpautaer Ha cebs

HHE DRUHOHAJILHOE APXUTEKTYPHOE pelieHHe, ofecie-

YHBAaQIEe XOpOlies
remur. P 3CTeTHYECKOe BOCHOPDUATHE TeJdHOCHC-

Kpbina poskaa segepxuBats pec renuoycraﬂosxn; Oas

I}:(I:{EHBHIGHHH JOKaJLHOH HAarpyskd I110f HOXKH OOGPHOH
HCTPYKIHH NOAKAAABIBAIOT HACTHA HAK wsennepol. Ipn

ro, 1 ¢ f
F | 4.7 N0 Z 3

5

a) 8} /[ RV § 2)

N,

Puc. 80. BapnauT pasMemenra  coNMHeuHoro KOJI

a— cop .
CTEIO; 3Mzm,}ea““:e;n;t£$kgeﬁ' S — Ha WAilOH cTeme ¢ OTPAMATENLHON MOBEPKHO
Ha Gangone: 1. monce oc‘regneunoﬁ KPHIReH; 2 — Ha ONOPHOA KOHCTPYKRAH M
. -“mﬂ" g KTOD; - GBK-QKK)I’H}'JIEI'OP: 3 — oTpPAMATENEHAT [OBe
¢ 4 = OCTeHACHRAN XpPEIWA; § «— OrpamacHue Gankoya px-

MeKTOpA HA KPHINC:
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HeOOXOAHMOCTH Hecymas CNOCOGHOCTb KPEILIN ZOMKHA ObTh
yeuaena. Ieqnoycranopka pnoaxna GbiTh HaleXKHO 3akpen-
JeH2 ¢ HOMOMNIBIO MPOBOJIOYHBIX PACTAKEK, AHKEPHHIX 60ATOB
(sapenaninx B GeroHHoe OCHOBaAiHNe), YTOOH OHAa MOTJa
BHAEPIKUBATL BETPOBYIO Rarpysky. Pasmewlate reanoycra-
HOBKY CaefyeT 6JHXe K KOHbKy B LeHTpe Kpuuuu. Bee or-
BepCTHR AAS TPYG LOJIKHE ObiTh THIATENBHO YIIOTHEHD,
yToOH B IOM He TIoNajasa BA&ra. '

s I

Pac. 81. JXnaoh noM ¢ COMPENHEMRP KOANEKTOPAMH H3 KpHLE

CoBpeMenHas TEHIEH|HS COCTOMT B paspaloTKe KOMJIEK-
TOpOB C Maaoi yaeabHol Maccofi B XOPOWIHMH ONTHHO-TCH-
NOTEXHHUECKHMH XapakTepHcTHKamy. [lpu sToM aerko ocy-
HecTBAsSETCA HX MOHTax. [IpHMEpOM MOXKeT CJIYKHTb KOJ-
aexktrop META, paspaborannnii coemectHo Illpenuenr
Kananoil. Oco6eHHOCTPIO KOJAEKTOpA ABAAETCHA TPHMeHEH N
CBOpaunBaeMoro B pyJjod aGcopbepa, mpeACTABAAIOIIETO CO-
Goil MenHyIo TPYOKY ¢ aNIOMHHUEEHM DEGPOM C CeNexTHB-
HHM MOKpHTHEM. OH MOMXeT HMeTh Oosbuine AauHy (A0
100 M) n noBepxHocrs (no 250 M?}. Ha mecTo MOHTaka coa-
HeyHOH ycranoBkH abcoplep MOCTABAAETCA B BHjie PyJOHd,
aTaM OH «pa3MaTHBaeTcs» H MOHTHpYeTCs B KOpmycCe. Tex-
HOAOTHS. MOHTAama NEMOHCTpHpYeTcs Ha puc. 82. Bhauane
(I} aBkepuHMH §0ATaMH 32KPENJAAKT ONOPHYIO KOHCTPYK-
UM H MOAKIaABBAIOT Pe3HHOBYIO HaAyBHYIO NOAYIIKY NOZA
KOpAYC KOJJekropa. 3aTeM Ha 3aKpenJeHHEA B Kopmyce
cn0ft TenNOBON H30NANWH YKI3ABIBAIT pa3MaTbiBagMble No-
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Puc, 82, Mou-r_ax( KPYNHOMACIITAGHOTG COMHEUHOTO KOMEKTO

gocel abcopGepa, KOTOphle NPEHBapHTENBHO «PadnyBaloT». .
Ha sroM ae sTane (2) NPOHSBOAAT MEXAHHUYECKOE COEAH-
HeHHe MeRHEIX Tpy6ox aGcoplepa ¢ FHIPABINYECKHME KO/«
.nexml{:aua. Mocsie aToro ¢ MOMOMIBIO  CXKATOMG BO3AyXa
(1 MI]a) pasaysaior Bce TpyGKH gfcopbepa RO HX NOAHOTO
pasMepa B monepeuHoM cedenHu (J). Ha caenyiomem stane
(4) ycraHapAHBAIOT OCTEKJACHHE, NIPH 3TOM HCMOXL3YIOT JH-
cTH pasmepom 1,2X 1,2 M. Hakaussawr (5). peanHopsie Ka-
MepH, IORHHMAIOUIHe KONJIEKTOp IO TAKOro NONONKEHHSA, KO-
TOpOE COOTBETCTBYT ONTHMAJLHOMY YIAy HRKJOHA JAAA
AaHHONl MECTHOCTH. ¥CTaHABMHBAKT NOCTOAHHYIO ONOPHYIC
KOHCTPYKUHIO H yOHPaOT HaayBHLe NOAYIMKH (6).

OmucanHas UPOTpeccHBHas TexHoJorus obecneunBaeT
BbICOKYi0 NPOH3BOJAHTENBHOCTE TPYA& MOHTAXKHHKOB — TPOE
paloynx 3a neHs MOTyr coGparh 125 M kodnekTOpa, MMe-
torero aaHny 30 M. Exunuusanii Momyan pasmepoM 2,6
%32 M nocrynaer ¢ 9apona B cofpanHoM Buge (xpome al-
copbepa M ocTerjeHUs), HMeeT Maccy 50 Kr, NO3TOMY. ero
JEerKO yCTaHaBAHBATE ABYM pabounM.

BTH KOJMCKTOPH HMEIT CJIEAYIOLIHE ITPEUMYINeCTBA. Ma-
AYI0 YAABEYIO Maccy, OTHeceHRyIo K 1 M2 Auomajky NoBepx-
HOCTH KOJJICKTOPA; OTJAKIKLE ONTHKO-TERJIOTeXHUYRCKHE Xa-
paxTepucrixu: sddexrnpyud onrrvecknit KIJ, xorop"?ﬁ
paped - 0,746, xo>podHuHenT TemjonoTepn 3,68 Br/(M2-K),
BHCOKYIO HaAexHOCTh. B 370l KOHCTPYEUHMH HCKI09aercs
75—80 Y% HapyXHHIX coenuHendii TpyG, Onarojaps deMmy
CHHXXAOTCH TENONOTEPH W HCKMOUAIOTCS 3aTPATH N MOK-
TaX¥, TeHA0- H FHAPOH3OJIARKI0 Epyﬁonpononca. ITpw Temhe-
patype TemioHocHTena 0 60 °C MOXHO HCNOJABSOBATY He-
60AbIHOE KOJHIECTRO TENVICH3OAANHOEHOPO MartepHana, a
npr Gosee BHCOKoR TeMnepaType Tpe6yerca cHCTEMa NORAB-
Jenus ROHDEKLIHH BOBRYXZ B 3330pe MEMALy Jyyenornomja-
jomel TIOBEPXHOCTBIO W OCTeKNeHueM Kojajeéxropa. Crom-
MOCTh KOJVMIEKTOpa HHIKe, YeM KOJJGKTODOB CTARAAPTHHIX
KOHCTPYKLAH, B COOTBETCTBERAO- MEHbINE CPOK OKYNAaeMOGTH.
Eme opHoRt 0COOEHROCTLIO ITOTO KOANEKTCpA ABARETCH HC-
NONB3OBAHHE JIETKOBECHON OMOPHOR KOHCTPYKIHH.

Cymectsenro nopuuaer KIIJ koajextopa H3paAy
C NPHMEHEHHEM CeNEKTHBHHX NOKPHTHA TaKNKe HCROMBIO-
panne TpospayHofi roppHPOBAHHON BCTABKH MEXAy OARHO-
CIOBHLIM OCTEKNeHHEM N CeJeKTHBHbHM afcopfepoM H OTpa-
KaTesapHOH NNEHKH (OALIE) Hal caoem TeNJOH30AFIHH
(pue. 83). Berabxa npeaRasHavena 1AH CHAXEHHS KOHBEX-
THEHHX TeNJCHOTEép: W BSrOTOBAGHA H3 $TOPHPOBABHOFO
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noanmepa (naenka rtomuuuof 0,025 MM), mmerouero mpo-
nyckarenbuyio cnocofuocrs 0,98. AGcopbep HaroToBAeH H3
HepKapewllled ¢TaJii H UMeeT CRAPKTHBHOE MOKDHITHE, 3d-
(pextunnbl onruueckudi KITH konnexropa pased 0,79, a Ko-
s¢duumnenr renaonoreps 3,3 Br/ (M2-K).

ConneuHbie KOJACKTOPH W3 MOAHMEPHMX MATEPHAAOB, |

Hemtennie BHCOKO3(¢ERTUBHEICE H HAASKHBIE NAOCKHE COJI-
HeuyHble KOAMEKTOPH MOCYT GHTh H3TOTOBJCHH! C LIWPOKHM
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Puc, 83. Bucoxosddextnn+

Hetl coMHeRHHR xoanekTop ©

HU3KHMH KOUBCKTHBHBIMH
TEMIGOOTEPAMH:

F—npgapadRads rodpHpoRAHAAR
BCTADRA; 2 — ocTemfelne; §—

Pnc. 84, Cxnagueziouiics XKaixo-
CTHHH KOMIeKTOp GOAbION JARHH:

! — aGeopbep; 2 — OTPAMATEAL; 8=

adcoptiep; . 4 e HTPAEATERRHAR MOAAMEPHAA MAEARA; 4 — TENAQHIGAR-
nAeHKA; § — TeMACHIOAAPOBAH.  DNA; §— AAPYKHAAA MOAHMEPHAN ONeH-
BRIt KOpUYC Ka; § =~ 2RTOMOKPHIIKA

HCMOJB30BAHHEM TOHKMX TOANMEPHHX IJAEHOK M HEHOmJac-
ToB. Macca KC3 moxer GbiTh JoBefeHa A0 2,50 Kr Ha 1 m?2
JAYYenorJomiaolle oBepXHOCTH, ; S
Konctpykuna KC3 cogepXHT BCRro ¥ersipe 3JAeMEHTa:
abcopbep C ceqeKTHBHBIM ROKPHITHEM, aJIOMUHHEBYI) IUTAM-
DOBAHHYK paMy, NMEHONMAACTOBYIQ TEIJIOH3QNALUIO H BHEIl-
Hiolo O0O0JIOYKY H3 NOJHMepHOf IJIeHKH, NPHKACEHHOM

K pame. g

OnuH n TOT e 3/]1eMeHT BHINOAHACT HECKONLKO (yHKIUHA.
Inerka, cayxaulas OPO3pavHON H3OAALNEH, OAHOBPEMEHHO
ofecrnieynBaeT NONAaBJCHHE KOHBEKUHH BO3nyxa. Huxusas
NVIEHKa 3alIHIaeT KOMIEKTOD OT BO3ACHCTBHS BHeIUHeH cpe-
EH. O6e 3TH nneHxH paloTaioT Ha pacTaxenue, B To Xe
BpeMA NEHOMAACT, cAyKauull Tennosolt Haoaauuell, patora-
€T HAa CHKATHe.

Ilpr paumonassrom BEIGOpe MOMMMEPHHIX MAaTEPHAJNOB
obecneynpaeTcd Takaa KoucTpykuua KC3, goropasa otam-
HAeTCA BEICOKOH 3(bHeKTHBHOCTBI0 H XCPOLIHMH NMPOYHOCTHEE-
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MH XapaKTepHCTHKaMH NpH Manod macce. KC3 cnocofen
BHEEPKUBATL CHAY BeTpa B-D M/c u Sonee,

MonuMepHas NAeHKa NPeABAPHTE/IbHO TePMHUUYECKH Je-
dopMupyercs, Gaarofiaps ueMy OHa OBpasyeT 3JeMeHTH,
paboTajollHe Ha pacTsKeHHe. B coueTaHuH ¢ XKeCTKOH neHo-
NAacToBOH Tenaonsoasuuell ofpasyerca KoHCTpyRiuHs KC3,
HON00HAS KOHCTPYKUHH MNPeABAapHTCJbHO HANPAXKEHHOrQ
Kphlaa camonera.

CenexTuBHaf nornomarenstias ciiocobHocTe abcopbepa
3ABMCHT OT TOJILHHH TaeHKH. 10 cpaBHeHHIO CO CTEKIOM
NOJHMEPHAA TAeHKa Jyyllie NPONYCKAaeT CONHEYHOEe HSayde-
Hie. : S

Cosepluescraosanie KoHCTpykurn KCD nospoaut noBu-
cuTh ero KILJ mpu cpapHHTesnbHO HEBLICOKOH DPABHOBECHOH
TeMneparype, Gaarofaps yeMy TOHJOBOE HaNpSKenHe Ma-
TepHanos abcopGepa yMEHBUINTCH H 3HAYHTEABHO CHHIHTCS
CTOHMOCTB NIPH IHPOKOM BEIGOpE NOAHMEPOB.

Ha puc. 84 nokasaHa KOHCTPYKUHS ACLUEBOr0 XHAKOCT-
noro KC3, xoropwit MoXker NpHMEHATBCA B TeNHOCHCTEMAX
rOpsAiYero BONOCHAGXKeHHA, OTONACHHS, ONPECHEHAS MOpPCKOH
sofbl H T. 0. Koaaekrop cofepxkur abcopbep ¢ KaHajsaMu
AAS TENJIOHOCHTENS, OTpaxkareab, ABA CJAOS NOAHMEPHOR
AJACHKH ¢ CETKOH MeXKAY HHMH, TeNNOH30AANHIO, 3alHLIeH-
Hyio noanMepHoit naenkodl. ITog KOJJIEKTOP NMOAKNAAHBAIOT
cTapble ABTOMOKPHIUKH., KOJNEKTOD HMEeT Majyw Maccy,
ero A/¥MHa MoeT gocTHrate 50 w 100 M. OB MoXeT oCTaB-
JAATBCA B pynoHax. Ha Mmecre pyJsioH pa3popayHBaKOT ® rO-
TOBWH KOJIEKTOD YCTaHABAHBAIOT Ha oTeeAednofl maomasg-
ke. CTOHMOCTD KOJIJIGKTOPA BecbMa HH3Kaf, KpOMe TOTO, OF
npoct B sxcuayatauus, KIII{ ero moxer pocrurars 75 %.

pR aaune cexupn KCD 100 M u pacxofe soau 3 n/c TeM-
nepatypa BogH nosbmaercs Ha 40 °C nmpu HAOTHOCTH M-
CIOIEHHONO NOTOKA CoJIReuHOfN pafuwauuu 500 Br/m?, a na-
IeHHe maBJjeHHd cocTapaser scero 5klla Ha 100 M aaumeL

Jemesnle BO3AYMIHBIE KOJJEKTOPH MOTYT ObITh H3TOTOB-
JeHH Ha MecTe. B 4acTHOCTH, 4aCTh KPHIMIK 31aHHA HJIH €10
CTeHH MOXeT GbTh HCMOJbsOBaHa kak abcoplep (Meran-

MHYECKH#t JIMCT), CBepXy 3alMHMICHHHIH CTEKJOM, a CHH3Y
OMBIBaeMbilt NOTOKOM Bo3ayXxa. Hpyroft sapHaHT BO3LyIiLHO-
r0 COJHEYHOrO KOJJEKTOPa MOXHO CaMHUM H3rOTOBHTh, HC-
NOAb3ys HeAOpOTHE H AOCTYHHHeE Martepnajbnl. Kopmyce xos-
AEKTOPA H3roToBJfAeTcsd H3 (paHepH HJAH TOHKHX AOCOK, HA
JHO FUIAKA YKAAABIBAeTCH CAOH TeNJIOM3OAALUHH TONDIHHOA
50-—75 MM (MHHepasibHAg BATA MAH NEHOMAACT), CBEPXY Ha
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HEeFO KRAAETCH OTpaaTedabhasn TJeHKa (d¢onabra}, satem
B HaK/JOHHOM ROJNOMXEHHR 010 JHATOHAAH 3aKPEMAFeTCHd Me-
TANIHYECKAS CETKA, NPeABaPHTENLHO OKpPAlIEeHHAS B YepHHIl
MaToBn#i umer. Ha cerky kaaayr neboapwofi caon (5—
10 Mm) sauepnennoft CTPYMKH uepHoro Meranna. [loapon
XOAOIHOrO BO3AYXA OCYUIECTBIAeTCH vuepes narpylox 6,
8 OTBOA HarpeToro BO3fyXxa — uepes natpybok 7. Ceepxy
KOJJICKTOD HMeeT ocTekJenue (puc. 85). Harpes sospyxa
COJIHEYHOH 3IHeprHefi OCYINECTBAAETCH NPH €r0 ABHKEHHH
qepes CAOH CTPYAKH Ha CeTKe, KOTOPH MOTOMIAET COMHEU-
HYIO 9HePTHI0. BRYTpeHHAS ROBEPXHOCTS KOANEKTOPA ROMK-
Ha GuiTh MOKpaieya MaToBoil uepHo#t kpackoi. HeoSxoanmo
08eCHieqnTs TepMETHIHOCTL KAHAJA, TIO KOTOPOMY ABHKETCH

BO3AYX.
8 4 5
Ry

Prc. 85, Boanywnuit comnesnud
KOMMEKTOD MATPHYHOrO THROA:

1 - xOpRYC; 2 — TennousonaOMA;

! 5—ompamareabnan naenxa; 4—

CeTR3; & -~ CTPYXKA; 6 — ROBBROAR-

HIHE narpyfox; 7 -— orsopammul ga-
TPY6OR; § — OCTeRNeHHe

PO

HsroTorsenHe H YCTAHOBKA AKKYMYAATOPA TEIVIOTH.
Bak-akkyMy aTop ropaye#t BOAH HOAMEH HITOTOBAATHCH
HpOMLINIEHENM crioco6oM. Boaano# Gak-akkymynaTop
TEMJIOTH MOXKEeT OHTL H3rOTOBACH H3 JHCTOBOH ¢TaaH, 3060-
LEMEHTHOro CTEK/IOBONOKRA, 0eTOHA, a GYHKep raJjeyyoro
aKKYMYJATOpa — #3 OeToHa HJH HepeBa ¢ MeTafIHyecKol
ofnBKoiR. CAeNYeT HMeTh B BHAY, YTO acOGOHEMERTHHA GaK
BHIAEPIKHBACT TeMOepaTypy He Bhitme 80 °C,

Pesepsyap nOMKER HMETh BHYTPCHHee 3alIHTHOE IO-
Kpritie, OCHOBaRHE AKKYMYJATOPA MOXET GbiTh BHIIONHOHO
H3 GeTOHHOH NAKTH HAM 3JRTO NIPH CTPOHTEAbCTBE (yHAa-
meHTa poma. TorumHa Tensiosoll H3oAAUMM coCTaBASeT OT
75 no 300 um. .

Tpy6onpoBoasl o TENAOOOMEHHHKH ARl CONHENHWX yC-
TauoBoK, PacXoA BOAH B COHEUHHX YCTAHOBKAX MOMKET H3-
MenaTbes oT 30 ao 100 afu ma 1 M? aysenornomamonieft mo-
sepxuocrs KC3, rounee, 30—40 a/a ana  porouarpepare-
JeRl ¢ ecTecTBeHHON UHPKyAsuned Boaw, - 40—680 nfa ana
YCT2HOBOK OTCMJIEHHA H TOopsAdYero BOAGCHAGKERHs ¢ NPHHY-
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AUTENBHON LDHPKYJsUHER, 70--100 qu AAA YCTAHOBOK, HC-
nofb3yeMblX B MiaBaTenbHbix faccedinax. Ilpu nenoassopa-
uuy aHTHQPHU3A, TENJIOEMKOCTh KOTOporo Ha 20 % nuke,
yeM BOJXBI, pacxox AoMkeH GuTh 6oabiue Aa 20 %. Cxopocrs
TefJIOHOCHTeNA B TpyBonpoBofax MOMKHA OHTh - paBHON
0,51 m/c. Juamerp TpySonpoBGAOB MOXKHO ONpeNeqHTD IO
nosesHoll MolHocTH Koadekropa. Tak, npu KILM koamex:
topa 0,5, NNOTHOCTH NOTOKA COMHEYHOH SHEPTHH 800 Br/m?
u passoctH Temneparyp Boim B KC3 10°C pacxon
TemaoHocutens pased  0,5-800/(1,16.10) =413 xr/(M*.u).
Mpu nnomann nosepxnocrn KCI 20 M* 1 CKOPOCTH BOAH
! M/c mjollanh MONEPeyHOro cederusa TPyGompoBoda cocra-
put 41,3-20/(1.3600.10%) =2,29.10-* M* u ero auamerp 6y-
zer paped} 4.0,000229/x=0,017 M. CxopocTb BOAH B BO-
AOHArpeBaTeNsx ¢ ecrecTBeHHON nupKyauuel pasHa 0,05—
0,1 m/c. Toraa npu naomapue KC3 10 m?, yneapHoMm pac-
xome Boan 30 A/ (m?.3) u ckopocru 0,1 M/c nnamerp Tpy®
cocraBHT 32,6 MM, : _

CKOpocTh  BORAYX4 B BOSAYXOBOAAX NPHHAMAETCA RO
3 mfc. Yaensuasa obbeMHas TENNOEMKOCThH BO3AyXa B 3500
pas Melblle, 9eM BORH, H COOTBETCTBEHHO oG‘semnug pac-
x0A, Boanyxa B KC3 cocrasur 50—300 m*/4 ma 1 M° mio-
magu nosepxHoctn KC3, duamerp soanyxosopos B 30 pas
Goaslile JRamMerpa TpyGONpoOBOROB JAA BOAH.

Tennonotepi o7 TpyGONPOBOAOB CYINECTBEHHO YMeHb-
IHAIOTCA NPH NPHMEHEBHH TeRJou3oAAnuH. Tax, mpy fua-
Mmerpe TpyGr 20 u 48 MM Ges TENAOU3GISLHH TEIVIONOTePH
HpH pasHOCTH TeMmeparyp BOAH H HapyXHOFO BO3AyXa
48°C cocrasaalT 27 u 57 Br va 1 M nnuHe TpyOu, a mpH
NPUMEHEHHH TENJOHSONALHE ¢ XKO3DPHUUCHTOM _ TeNAonpo-
BogHocTH 0,035 Br/(M-K) u ronmnne 40 MM — 5,2 u 7,7 Br
COOTBETCTBEHHO. - _ :

TpyGonposoas ClieyerT NPOKIaiAHBaTh NG KpaTdafiiie-
My nyTd Mexay KC3, akkyMyJaTopoM TemnoTs H N0Tpetu-
TeJleM B CYXHX Mecrax ¢ off3aTe/IbHbIM NPHMEHEHHeM Teln-
JOH3OAKUKH K ofecneyeHHeM BOSMOXHOCTH YARHHCHHA.

ITpn pasHocru Temneparyp 100°C yanuHerue cocraBis-
et aaa crekna 0,45 MM/M, miexcHraaca 3,5, MONHSHHUNXAO-
puaa 3.8, moausTuaeHa 10, craan 1,2, mean 1,7, afioMHHHA
24 MMM, _

Has nepepaun temnorel 43 KC2 B axkyMynAsTOp HCOOAL-
3YeTCHA TEILIo06MeHHHK — 3TO MOXKET OhiTe 3MeeBHK BHYTPH
Gaxa-aKKyMyJnATOpa, HAH PY6AlIKa BOKPYr ero HapykHao#
NoBePXHOCTH, WK OTAeAbHbIN MPOTHBOTOUYHLIA TemaoobMeH-

12* I ¥e )
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wuk. Koadgduuuenr Ttenaonepenavn K cocrasaser 300—
400 Br/{m2.°C) ans py6auxu, 500—900 maa rnagxorpy6-
HOTQ 3MEEBHKA B HENOABHKHON XUAKOCTH, 1000—2000 Brf
/(M2-°C) AAA MPOTHBOTOUHOTO TEMNOOOMEHHHKA, & And BO3-
aywHoro Tenaoobmeruuka K=12--20 Br/(m*.°C)." Tlpu
cpeaHefi PasHOCTH TeMnepaTyp TenaoHockresefi 8°C mior-
HOCTB MepefaBaeMOro TemaoBOro MOTOKA COCTaBAseT AAA
yKa3aHHEIX TeloobMenHukoB 2,4—3,2; 4—72; 816 n
0,096—016 kBt/M?. A HeTenaoH30AHPOBAHHOrO TPy6O-
nposoga KoadpuiluenT TemAonoreps cocrapaser 10 Br/
[{M2-°C). -

TenaoobMeHHHK AAA NEpeladl TemAoTH H3 aKKyMyJd-
Topa K norpeburenio oGbuHO HMeeT 6OMbIUMe PASMEPH WO
CpPABHEHHIO ¢ TemNo0OMeHHIKOM B KOHTYPE CONHEYHOTO KOJA-
JICKTOpA, H TMO3TOMY B GOJNbIIMHCTBE CAy4aeB (Kpome He-
GOMBbLIKX YCTAHOBOK) HCNOMb3YIOTCA OTAENbHBIE TENJ006-
MeHHBIE ANMNAapPaThLi HPOTHBOTOYHOrO THIHA.

Tlpr HCROJB3OBAHKH BO3AYLUIHEIX KOJNEKTOPOB AAf Ha-
rpena Boas TpeGyercs MAACTHHUATHI TENMOOOMEHHHK THIA
BO3AYX — BG4, B 3TOM Clyuae 06A3aTeAbHO NpHMEHEHUE
peep co CTOPOHBI BO3AYXa, TaK Kak TenynoolMer tam npo-
KCXOZHT BechMa HEHHTEHCHBHO H KO3(duUIHEHT Tennonepe-
ZAYH OT BOAH K Bosayxy coctasiser 10—15 Brf(m?-°C). .

Ha puc. 86 nokasana cxeMa COJIHEYHOH yCTAHOBKH OTO-
AJEHHA H TopAYero BoAOCHAGKeHHA ¢ HeoOxoAHMOE apma-
Typoit B H3MepHTeAbHEIMH. npubopamn. Jlasa ynaieHHs BO3-
Ayxa B BepxHell TOUKE YCTAHOBJAEH BO3AYWIHHK B, H3 HHXK-
HHX TOYeK NPedyCMOTPeH CHB KHIKOCTH 4epe3 APeHaIKHbIC
pelTuan - [, Ha JAWHHH ropAvel BONM YCTAHOBACH Hpe-
ROXpaHuTenbHufl knanan [1, Ha JHHHH BO3BpPaTa TEMJIOHO-
Hocuteas B KC3 mMeiorca sanoprble Kpanbl 3 (K0 H nocse
wacoca H), pacumpureabyuft 6ak P5 n obparTHufi knanay
OK, Ha nMHHE NOJa9H BOACRPOBOAHONA BOAK YCTaHABJIHBA-
oTcs peryasatop AasaeHus P, sanopuwifi xpaa 3, oGpart-
nuifi OK n npepoxpanntespHul®t [T kaanatsl, Brmouenne n
BBIKJIOUEHHE HACOCa NPOHCXCAHT AaBTOMATHUECKH MO pas-
Hocrh TeMmuepatyp B KC2 u akkyMyaarope. Ha cxeme Tak-
e TMNOKA3aHH CHCTEMa AaBTOMATHYECKOro YNpaBJeHAsN

(CAY), otomureapnnie mnpuGopwm (OIT), namepuresbHue
npuGopH ~— MaHoMeTp M n Tepmomerpn 7, JHMRHH X0A02-

Ho#t (XB) # vopauedt (I'B) Boaw.



2. FIPOCTHE CONHEYHLIE YCTAHOBKM IS NPHYCAAEBHDIX
M BAUYHBIX YUACTKOB

Campft npocrofi conreuylbif  BOZOHATpPEBATEML MOMXHO
caenarb, HCMOJAb3YA YEPHHH NAACTMACCOBHI WIJAAHT, KOTO-
pHil AJR 3TOrO CBOPAYHBAETCA B BUAE CHHPAJH B BYXTY
YKAAAHBACTCA HA JOXKHHA CKAT HaKJAOHHOH KpHIUH  (pHC.
87). OauMH KoHel IINaHFa HajeBaeTcsi HA BOAOHPOBOAHHIH
KpaH, a BTOpOH coepnHserca ¢ AyweM, HeoGxoaumyw ay-
YeBOCIIPHHEMAWIN YK MNOBERPXHOCTD H €MKGCTL 3TOrQ BOIO-
HarpepaTe/ia MOXHO ofeceunTh, BHOpaB COOTBETCTBYIOMYIO
AMHHY WHNAHTa, 4 PETY/NHPYS KPaHOM DPACXOH BORH, MOXHO

¥

Pue. 87, IipocToii Bomonarpesa- Puc. 88, Taenownil BOLORATPEBA-
TEMb U2 YepHOTO ROMHITAIEHOBO- TeAb:

I'o ONIaHra:
: . F—uepaidn  maeRta; 2~ hpoopavHEAR
I — mnanr; 2 — poponpoBoAREfl AAemka; F— wWrynep A8 POAN; £ -
KpaB; F—xyw;  f — BoANMCPHAA  TANAORSONARNA; § — NpOApATHAR LALH-
maeHka; §— SioKR Ka; §, 7 — BOIAYLIHBIR KAsNaH

NoAyIHTH TPeGyeMylo TeMnepaTypy ropauyedl Boan. Koabua
6YXTH ROMKHE ObiTh OCRaG/eHH, H AAA yMeHbIEHHA Ten-
JOBHX MOTEPb CBEPXY MOMHO HATRHYTH NPO3PAUHYIO TIOAH-
MEpHYIO MACHKY, 3adHKCHPOBAB e¢ HA BHCcoTe 15--25 MM ot
LIJTANTA ¢ NOMOIULI0 AePEeBAHHOR PaML: (AHIHKA), CRHSY Ke
nod O6yXTy WNAHFa CAEAYET MOAJONHTE MEeTANTHGECKUil
JIECT HJH GOABIY ¢ BHICOKOH 0Tpamartensaofl criocoGHOCTRIO
"RAH XOTA Ohl OKpameHHEIA & Gennlll HBeT JHCT daHepd.
JlydepocnpuRHMaloMiad NOBEPXHOCTL WAaHra aauuoin 100w,
BHYTPEHHHM NHaMeTpoM 16 MM npH TONMIMRe crenkh 2 MM
coctasaaer 2 Mm%, a ero emxocte 0,02 . Ias roro utobm
Harpers ! ¥r-8oAR o7 15 g0 40°C, Tpebyerca 105 kIx Ten-
JIOTHL

B nmernui nepuon B [lonmockosbe Ha 1 M? ayuenpuem-

HOH NOBEPXROCTH B AeHb MOCTynaer B cpeaneM 19,5 MIIx -

conxeuno anepruy, JIpn KI1J 0,3 xoauvectso momysaeMoi
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noneskoft TeEAOTH. ¢ nAcmaAd 2 M23a geHn coctaBRr 18,5X
%0,3:2=11,7 Mk, 3a neHs MoXKHO nOAYYHTE 110 KF pOSH
¢ reMnepatypoi 40 °C. Bro 3KBHBaNCHTHO 5,0 NOViHO#H eMKo-
ctH maasra. Harperyio Bogy MoxHO cobHpaTh B Tenaouao-
ARPOBAHHBIN pesepByap, H3 KOTOPOTO 3aTeM BOAa OyEer mc-
TIOKBIOBATLCH ANA BaMHbL, Ayila M T.0. LlpH npojnosxs-
TeAbHQCTH nHcoasuuy 8,5 u B AeHb CpeRievuacopoi pacioA
posH pasen 13 xrfa, wau 1,8 rfc Ha IM® OAOHIAAH NOTMIOMLR-
wile# nosepxuoctd. CropocTs Boiw pasHa 0,018 mfe.

HerpyAHo H3TrOTOBHTH BOACHAIDEBATENh U3 HepHOA O
Npo3pavYHOf RPOYHOH NONHMEPHOA NJICHKH B BHIE MeIlKa,
AHO KOTOPOFOG BHIIOAHEHO H3 9ePHOH NACHKE, BepXHAA BH-
RYKNasg NOBEPXHOCTh — H3 HPO3PAYHOH NMJISHKH, 4 MEeXAY
HUMY HAXOARTCA BoAA {pHC. 88). 3anoJHeHHe H olopoKHEHHS
BOAOHAFPEBATE/NH NPOH3BOLHTCA uepes ITYUSp COOTBETCT-
BEHHO YTpoM W BeuepoMm, Jliag yMeHbIUeHHS TENMJOBHX MmMo-
TePL BOAOHATPEBATENb MOMKeT OLITh CHAGKEH TeNn/NOH30AdA-
uuefl cHH3Y W npospavHoH n3oasunedt. Boxnonarpesarenh.
NepeHoCcHOl, R ero MOXKHO HCIMOMNB30BATh AOM2; HA Kade, Ha
naaxe, B TYPHCTCKHX MoXofax H T.0. Jaa nonyyeuus ro--
pasefi BOAH AOCTATOYHO JIOMECTHTH €ro Ha CONHe, HAMPH-
Mep Ha Kpbillle aBTOMOOHA. S

BunoanrM NpRXEAOTHEAE pacder KOMYeCTB& ropadued
BOKK, KOTOPOe MOXHO ONYYHTL 33 AeHy B JOMHMX pafionax
ctpais, [1pumes, 9To B JeTHHA HEPHON MOCTYMAEHHE COX-
HeuHofl 3HEepriu cocTaBaser B cpendem 21,9 MIk/m* B nein
(nns yeaoeuk Anma-Arwm, Mak — amryer) - KILIl soaona-
rpesareas pasex 0,4, Toraa nojesnoe. XOJIH9ECTRO TEILAATL
¢ocrapur Qn==876 MJIx/m? B aeHb. [IpH pasHocTH TeM-
neparyp ropsuefi 4 XoJofHoR Boan Af==43—15=30°C
KOAHYSCTBO TopAuel. RORM, Hoaydaemoil ¢ |1 M’ maomazu
ROROHArpeBATEN, COCTABHT .G = Qu/ (CpAl) = 8,761 (4,19X
%10-3.30) = 70 kr 8 meusb, CleAOBATENLRO, EMKOCTE BOAC-
HarpeBaTeaa AOMKHA ObiTh pasHa 70 Ji, a TOJMHHA CA0A
BoAH 70 MM. o ' '

Bea comHeHHA, ODHCAKELIE BOROHAIPEBATENH HABARIOTCH
BechbMa NPHMUTHBHBIME ycTpoficTBaMi, H HX 3h@eRTHBHOCTD
NOBOALHO HHIKAR. S3MAUHTenbHO 3(upeKTHBHEee KOMNAKTHHE
BOROHATPEBATENH, AOCTATONHO MoApobro onucandse B §8
(cm. puc, 26—27). OTAHYaACL NPOCTHM  yCTpOfCYBOM M
BH3KOM CTOHMOCTBIO, OHH 06/1aZal0T HOCTATOURO BHCOKUM
KIO. BosmokHH pasAndibie ' MOXR(HKAUMK YK23aRHBIX .
KOHCTPYKUMH. B 9aCTHOCTH, BOAOHAIPEBATEXAD, MOKA3ARUA
Ha puc. 2D, MoMer cogepXaTb HECKOABKO LKHAHHAPHIECKHX °
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eMKocTell (A0 1IeCTH — BOCBMH) B €AHHOM Kopnyce. Bo--

AoHarpeBaTeib, NMOKa3aHHLA Ha pHc. 27, He ofaAsarenpHo
HO/IKEH HMeTh Tenaoshie TpyOs. BMecTo HHX MOMeET HC-
110/Ib30BaThes oGHYHEA TpyGuathift aGcopbep THna «Tpyba
B JHCTE» M T.1. BepXHdli M HHXKHHB rHApaBIHYECKHE KOJ-
AckTOpH abGcoplepa COeRBHATCA TPYOKAMH ¢ GAKOM-aK-
KyMYJASTOPOM Topsuefl BOAL, KOTOPHIH HWMeeT ropHIOHTalb-
Hoe pacHoloXKeHHe H COGHHHEH TakXe ¢ GaKOM  XoJoAHOH

Pue. 89, OGbennuenne reanoyes
TAHEOBEH ¥ TOOAHBHOTO BOAOHA-~
IpeBaTensn: S

! = reXROBOLOBAIPERATENL C ECTECTBEH-
BOR umpuyAsuuwelf Boim; ¢ — RamopEmA
0aK ¢ HONAEBKOREIM KIaNAHOM DAy MOM-
BORA BORL; ¥ — TOMAREHEE Boaokarpe-
baTeAB] 4 — hoTpeGuTeAd ropasedl BOIM:

§ — AoNoAHan BCAa; # — TONAKBO (ras)

2

Puc. 90. Teanorenagta ¢ seMaAnnoll pacRnro:
1 — ocremaenue; 2+~ RACHEDL; §— ceBePHAR ¢TeHA; £ — KARAA XA DOIRYXa

BOAH He6OoAbLIOA eMKOCTH. Bce 3TH KOHCTPYKTHBHHE sne-
MeHTH O0LeAUHAITCH B eMHHA KOMOAKTHHI. BOAOHArpes
BaTeMb, AMAJIOTHYHLA TOMY, KOTOPHIH DpefcTaBlieH Ha
puc. 27, ' _ :
Coareynuft sofoHarpeeaTefib MOMKeT COEAHHATRCA - ¢
oOHMHEM TONIABHEM BOZCHArpeBATENEM N0 CXEMe, NOKa-
saHHOA Ha pre. 89. : S
[lps paspaboTke M OPraHH3aUHU NPOHIBOACTBA CONHEY=
HLX BOAOHArpeBarTeNbHLIX YCTaHOBOXK HEOGXOLKMMO © YYHTH:
BaTh PEKOMEHIAUMH N0 NOBHIUICHHIO 5G(EKTHBHOCTH KOA+
ACKTOPOB, H3JOXKeHHHe B §5, a Takke Te mporpeccHBHHE
TEXHOMQIHH, KOTOphe ONHCAHH B NaKHOM Ir'taBe. -
 Ha npuycase6HHX H AavHWIX yyacTKax colHEYHHeE ycTa-
HOBKU AOJIKHH HEBTH- JOBOJLHO IIHPOKOE. . npHMEHEHHE,
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KpoMe ONMCAHHHX BEIIE NPOCTHIX BOLOHaArpesarenel Mox-
0 PEKOMEHAOBATh TENHOTENINIL, NOKA3aHHbE Ha PHC, 90--
92, XoTopHE HETPYAHO NMOCTPOHTH HENOCPEACTBEHRO Ha yua-
cTKe, TIpH 3TOM CAeAYeT HMETh B BHAY, YTO SPdEeKTHBHOCTD
TeNAUIE TOBHIIACTCA NIPH 3alHTE C NOMOULLIO CJIOA Teno-
HIONSILAY CEBEPHOI CTEHKH, aKKYMYJAWDOBAHHHM TENJOTH B.
rpyHTE W MOAOPpeRe BO3AYXa WM BOAH B CONHEIHOM XOI-
aektope. Boja, narperas B KOJAJNEKTOpe, LHPKYJHpyeT B
Tpy6ONPOBOKAX, NPOACNKeHHHX B rpyHre. [as stoli nmean
HCTIONB3YIOTCA  IacTMaccoBhie  TPyGHl, He mojAalommecs

kopposun, I1pocras KORCTPYRUHR TEIVHIE ¢ NACCHBRHIM HC-

Ppre. 91. TennoTenaslia ¢
noAnoaeeH LM TANCIHEM aK-
KYMYATOPOM TENAOTH:

I — Tenauna; 2 — JENYRYAATOD

TennoTH; 3 — KaKaA BAR RHPEY-
ARUHH BOSAYXA; "4 = BeHATHRATOPD

NOAL30BARMEM COAHEUHON SHepIHE TMoKasaHa Ha puc. 90.
Oua nMeer. PASBHTYIO OCTEKAEHHYIO MOBEPXHOCTD- €. IOKHOH
CTOpOHEL. ¥ 3ACHNAHHYIO FPYHTOM CTEHKY .C CCREpHO CTOPO-.
HH. 3eMASHAA HACHIDb CAYXKHT OJHOBPEMEHHO TENJIOH3OIA~
el W AKKYMYJATOpOM TEHJOTH. INg WHPKYJBADHH BO3AY-
Xa B HACHMH NpeAycMOTpeHR KaHaaw. J[lHem mpoucxoaut
HArpER ITOFO CIOA 3eMAH, a HOGLIY OT HEro TEIioTa OTBO-
IATCA BO3LYXOM, TIOCTYNAIOIIHM B TEMJHIY. :

‘B resqmorenune (puc. 91) ¢ mpospauHofi J0XHOH cro-
POHOR K TEINIOH30JIMPOBAHHON CeBepHOR CTeHOR Hesecood-
PasHO TPHMEHSATh TMOANOUBEHHHH raJeuHHil aKKyMyadrop.
Jnsg nysuiedl MHEPKYNAHNMH BOSAYXA CJAEAYeT HCNOJB3CBATh
BeHTHASTOP, YCTAROBACHHLIA B BO3NYXOBOAE. Has akgymy-
AMpORSHHS TeNnoTH Tpedyercr 0,5—0,9 u® ranpru (mebns,
kamisi) Ha | M? NUOIIaAH OCTEK/ICKHOX 10XHOH NOBEPXHO-
Tlotepy Tennors renMOTENJHUE B HOWHON HEPHOR BHA-
yYuTeABHL, 0 TeMnepaTypa BosnyXaon TEINAKLE MOXET YNacTb
Hmxe ponycrHMoro npeaesa B 5°C. MoxHo cyllecTBeRNO
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CHM3NTDh TENAOMNOTEPH NyTeM IPHMEHEHHS MOABHIKHOR Teml-
sousonntinn. [IpuMep kKOHCTPYKTHBROIO HCTIONHERHA TERAH-
HH ¢ NOBOPaYHBaWLIefics MWAPHAPHO BAKPENACHHOR TenJao-
H30AAUHOMHOA NaHeNbI0 IOKasadH Ha puc. 92. B  nownoe
BpeMs TaHeJb TOBOPAYHBACYICH H B TOPHIOHTANbHOM
NOJOMEHHE 32UIHILACT PACTEHAA OT NMEpeoXNaXKAeAns. Han |
Goasitero a¢ipekTa BHYTPEHHAR NOBEPXHOCTH HaHenH AOJ-

Prc. 92. Teanotenania ¢ NOSBNKHON TeHAOSARIATOR:
i — ceBepRAx CTEHA; 2 — HENMOABRENEZR TENMAOCHIDAANMA CTEHKI: 3 — npoapaunas
‘HOONAMNH; § — ERIMAR ANY BENTEANIKR. 5 — QORBHMHAY TENAONSONMINS; # -~ TeB-
AQUYOANPOBAKHEIA PYRAAMEHT; 7 —TANCYHHA AKKYMYAATOP TemAOTH; & — GouEH
' ¢ BonoA }

XHa GuiTh oxpanlena s Geawdi uper, B artoit reanorenanne
HCOOALIYIOTCH ABa TEIIOBHIX AKKYMYASTOpa — rajedsslll
¥ BoaaHOM. I'asibka sacHnaercs B NPOAC/BHLA KAHAA B N0~
Jy, npoxoAsmui no Bcefi aamme renauun. Bouku ¢ Bopofi
HOMEILAIOTCA HAa N0AY ¥ TeOJNOH30AHpOBaHHOR crednl, Moxk-
HO TaKKe HCNONb3OBATH KAHHCTPH C NAapadHHOM — B 3TOM
cayqae TpeGyerca MeHbINMi 0GbeM TEIJI0AKKY MYAHPYIOICTO
MarepHasia.. Bmecro xecrkoll remonsoaupyoumedl. makeau
MOXHO HCMOJIb30BATH MOPHIOHTAMBHYIO IUTOPY, ABUKYILYIO-
€ ¢ TTOMOUIBIO BPAlNAWOUIKXCS QUOPHBIX POAHKOB.
Tedanorenauny MOXKHO CKOMGHHHPOBATH ¢ EpyFHMH no-
ACIHLIMK  COOpYXMEHHAMY. FHanpumep, BHYTPH TenaRNH

L

MOXKHO DPAa3MeCTHTL TMPYA JWiA passenenns pub - (puc. 9.3)
uad Haj Hefl YCTPONT CONMEUHBHT ONpeCHUTEMb.

TipH CTPOHTEABLCTBE FEAROTEHANIL BO3HHKACT PAA Npax-
THYECKHX BOTIPOCOB. B WACTHOCTH, BaXHOE 3HAYEUHE uMelOT
taKHe BOTIPOCH, Kak BHOOP MECTa AJA CTPOMTENLCTBA Tell
JMUEL, €€ OPHeHTAUHE, YFia HaKAoHa cnemnpoapaq_uoﬁ no-
sepxtocTd, TemjHny Hamo pasMeDlaTh Ha POBHOM comﬁq-
HOM MecTe, He 3aTeHAE€MOM 3AAHHEM HJIH HepeBbAMH, H-
spHEBE MecTa, TAe yacTo GHBalOT TYMaHH Y 3aMOPO3KH, He

b

Puc. 93. TeanoTensmua ¢ EPYAOM A% PadBelleHus pHb:

;3 4 — $yEAANenT; 5=
— A gpyn: & — CTPOATEALMAA ROMCTPYEUHA]
£ = renauma; ne:;:nnmouuun KRanaE; 6 = TPRLKR € paccalol _

' g tenavl. Heapss pacnoAaraTb Temaudny 8
ggg;‘zﬁ;x?uexny ABYMS JOMAME HAH MEXAY AOMOM H Ca-
paeM, TAK KaK TaM BOSHHKAET CWAbHHH TNOTOK BO3LYXa.
C ceBepHOH CTOPOHH TEILiHLA AOMKHE OHTH SAIMIEHA OT
BETPOB IJOTHHM 3a60POM HAH BLICOKHM xy.c'rapgﬂxog.

YerpofictBo (yHAaMEHTa BOKasaHo Ha puc. 94. Hlapyx-
Haf NOBepXHOCTL QyHAAMEHTA ROJNKHA OHTL IOKpHITA CAO-
eM TENAOHIOHSUMH TonumuuoR 30—40 MM (MEHOMONMCTH-
pon). TennousenAms AoJHHa Obite 3auMulena or M;_:;;
3eMan GHTYMHHM NOKPHTHEM, -PYGEpOMAOM, NOJHMED
nAeHKOR. Ecai BO3MOMKHO BoNajawne ROKAeBOA BOAH, TO
nepen dysnamenToM BHPHBAIOT POB H 3AMOJHANT €F0 KPyI-
HoN MeGeHKoR, 2 Ha AHO0 KAARYT EPEHAKHYIO pr§y2& xe-
pPaMHYECKYIO BJH IAACTMAccoBYIo — RuameTpom 50-—200 mu.
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Baara seman Beerfa npoHHK2ET H3 KPYNHO3EPHUCTOrO CAOA

B MEJKO3ePHHCTHH, MO3TOMY AHO TETAHLL CJENYyeT BHKAA-

ALIBATL H3' KpynHoro wmeGHA. Boaee HageXHyo samuty or |

BJIArH ofecnedynpaeT MHOrOCNOHHAS CTPYKTYPA, COCTOAILAA
H3 cioes WelHs, TENJOH3OJANHN 1 GeTOHA ¢O CAGEM TIOJIH-
BUHHAXJOPHAHOH NACHKH IM1A 3AlIUTH TeMJOH3OJMAUHH OT
Baard, OcoGeHHO XOpollas BjarosauiuTa Tpefyerca Aaa
TEILIHLE!, TPHCTPOCHHOH K XKUAOMY Romy. Kpome onucanno#

Puc. 94. DyHpament resoTemdMUB © TENJOHIOAAUMER (a) W BJAaroda-
. muTOR  {6):

! — dyrnaMent; 2 — TenaoE3OAAUNA; 3 — PYSCpOMA; § — MAEAKAR HAH METAJAHTEC-
KHE AucT; 5 — mieGent; 6 — apeHaXHan Tpyba; 7 — caoft Towero GeToHA; § — MWISH-
Ka AAR BAATOIAUMHTH; & — moa; 10 — OnopHan cTexa

BHIIHE 3AH(HTHOH CTPYKTYPHl NOJXKeH OBTh NPHMEHEH TaKXKe
Gapbep AIA paclmpocTpaHEHHs BOASHHX MAapOB B LOPHU3OR-
TAABHOM HampapJeHHH. : o

ITpn usrotTosfeHnH Hecymefi KOHCTPYKUHH H OGHIMBKH
TEIVHOB H3 AepeBa NOCKH NOAMKHE ObITE NPeiBapUTENbHO
006p260TaHb COCTABOM, 3ALMIALIUMM OT rpubka; ROCKH
AOJKHE NPHOHBATHCA TaK, 9TOOH BOAA He NIPOHHKaIA uepes
CTHKM (AydILIe BCero, €CAH ROCKH NEPEKPWBAIOT OjHA ApY-
ryio}. PaMe oxkon H aBepel, a TakkKe BEHTHIAUHOHHEE OT-
BEPCTHA JOJXKHEI HMETh XOPOllee YIJIOTHeHHEe AJA8 NpefoT-
BpalleHHs HEKOHTPOJMpyeMoll WHGHAbTPamHM  BO3AYXA.
KaanmaHsl MOTYT H3TOTOBJATBCA H3 METAMNNHYSCKOLO JHCTA
HAH W3 (paHepH W MOTYT NOBOPAYHBATBLCH BOKPYT BEpTH-
KaJIbHOA- Ntk TOPH3OHTAMBHON OCH, PAaCMONOKEHHOM nocepe-
AHHe HJM ¢ Kpalo knanaHa. Bee nenpospautisie mosepxHoeTH
TEIVIHUE (ceBepHas CT€HA, HMKHAA uacTh IOKHON CTeHH,
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(PYHAAMEHT) NS YMEHbIICHHA TEIJIONoTeph AOMKHE OHiTh
TeN0H30AKPOBaHE. B KauecTBe TENAOH3ONAUMH MOXKHO HC-
[ONb30BATh TAKHE MaTepHAAN, KAK MAHEPANOBATHHE MAaTH,
[1eHONMACTH — IEHONOANYPEeTan, HEeHOHMOJHCTHPOJ, CyXHe

Pnc. 95. Ilpocran mepemoc-
HaA reJHOCYIIAAKA:
f — cTenxa w3 danepw; 2 — MerTan-

AHWYECEES  CETHA;  J — OCTERJICHME;
4 = pROpEEIe HOMEKL

| Puc. 96. Meperockan coaneunay Cymmima: B
I — xepeBARRER AIHE ¢ nepPOPUPORAHKLIME CTEHRAMH M AAMMEM; 2 — ocTekAenye

ONMJKH W CTPYJKKS, CNPECCOBAaHHAs COAOMa H Ap. Caepnyer
fOMBATD, 4T0 BJAKEHE¢ MATEPHAAH TepaloT CBOH TLINIOK3O-
JAAUHONEIe CROFCTEA, NOSTOMY ocofoe sHaueHue HMeEeT 3a-
IEMTA TGI‘IJIOHSOJUIHHK-O? Fnonanaauﬂ__ _-B.ilal‘ﬂ. _

Paconarate resoTeI/IRLY Bafo Tax, 4TobLl KoHex ee
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KPhilli COBHAKAN C OCHI0 BOCTOK — 3amaA. Yroj HakAcHa
IOMHOR CBETOMPO3PagHOH MOBEPXHOCTH BHOMPAT ¢ TAKHM
pacieroM, 4TofLl ofecneydTh MAKCHMAJBHO® KOJHUCCTBO
YAOBACHHOH COJINGYHON 3Hepruy B AaHHOH MectHocTH. Tax
RAS CpeaHed NOJOCH ONTHMANBHHM SRAAETCA HAKIOH B 50—
60°. ¥ros HAKJOHA KPHILUH NONMKEH OBITH paBamM 20--35°
YTOGH XOpPOLIO YAAMAJNHCL OCAJLKH H rpass. Toamuna 'ren:

Bud c3a0u
hd JIL L O otfmn
2D i~
700 ooz
Bud cnepeau [

- / a

-] o / o . Lat
£
& £ i

E :: fucmuanam

Pye. 97, Cexilgonuull COAHRINLIG ORPECHRTEAS (2rcraaasrop) -

p .

Puc. 98. Haenounstk cosuentitik ompecuntens: -

§ — noAnsapuan naenx

K&t 72— Tpyfa; X - CTPOHTONANRA XOH ; -
h90RKponakiNgE Rotos: 3 — TOORORSGARUME; go — MeXO6 BAR mﬁm&f 7 — mop-
CEAN BOAA; ¥ — soBwwol map; # -~ KONAEREAT U P
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JIOR3OMAIHKH cepepHON cTeHH BHbHpaeTCs B npepenax 150—
950 MM B 3ABHCHMOCTH OT KOsGpHHHCHTA T¢ARORPOBOAHOC-
TH HCTIOAbSYeMOro Marepuana, OCTexneHH2A NOBEPXHOCTD
B HOUHOE BpeMs MOXKET HMETb TenjoxH30/AUHIO TOBUHHOH
20—50 mm, [Ipn srom KosPpPUIREHT TENAOHOTEPE T€pes OC-
reKACHAE MOMKET ymesbmmthes ot 6,8 Br/(M?-°C) mpu ox-
HOM €a0€ cTexaa toamunoft 3—4 M a0 0,756 Br/(M?-°C} npH
OEHOM CJI0€ CTEKNa H NEeRONOAHCTHPONBHOR TEeNACH30MALKH
roamunoil 50 M. JLag Tennon3oATHHE MOXHEO HCIOADIQBATD
Jerkie NEeHOIIACTOBHE MATH TOMUHHOR 50 MM H3 aXCTpY-
AHPOBAHHOTO NOJHCTHPOJIA, 3aKPENAeMbe MarkUraMH Ha
CTeKJe.

- MOMHO THKKe HCROAb30BATh DPYAOCHEHA 3JaCTHYHBIA
TeNACK30AFUHOBER MaTephaa ToamsAoH 30 MM, Yrtobu He
06pa30BHBACA KORACHCAT Ha XONOAHOH NOBEPXHOCTH CTEK-
Aa (33 TenAOH3CAANKER), nepes TeRAou3oNARueR Hapo ye-
TaROBHTL SAILNTY (M3 MOAHMEPHON NMAEHKH) OT BOAAHEIX

napod. B renanuax 60/bIIAX PASMEPOB B HOUHOE BPEMSA HC-

TONBLSYIOTCH MTOPH K3 TONHMEPHOR NACHKH ¢ HANBRBEHRRIM
OTPaXaTeNbHEM (2NIOMBRHEBHM) HOKPHTHEM. Baaroaapn
STOMY TTIONOTePH CHUKaoTeH Ha 40-—60 %. Tlpu neaoi-
30BAHAE HAPYKHOH TENAOH3ONSUMNN KA OCTEKNCHRE KOHRER-
CALHSA POAAHBIA HAPOB Ha CTeKAC HE NPOUCXOANT, RO MeXIY
TENAORIOAALNES (KECTKRe HEeHONAACTOBHE RaHeAH HIM .
re6Kue MaTH) B OCTCKNEHNEM He JOKHO- CHTh HBHIKEHHS
BO3AYX#, 4 CaMA TENAOHSOARUMA ROJIKHA OHTH 3AUIHIUEHA
or BosgelicTBHA ocankop. JKecrkHe TENAOHSOAAMHOHHMC
apeJd AHEM OTRUEHBAKTCA H OTPAXKaKT JOROJHHTEIbHOE
KOJHUECTBO COJHEUHOM SHEPrHM Ha CBETONPO3panyLe Mo~
BEPXROCTH TEN/ARUH

OyHaaMeRT AOJKEH AOCTaBaTb RO YPOBHA NOCTOSHAOH
TE€MAEPATYPH [PYHTA, & €ro TENAOKIOJIRNUA AONKHR NOKPH-~

‘BaTh BCIO TY .NOBEPXHOCTD GYHNAMERTA, KOTOPas MOXeT Ha-
XOIHTBCS B. 06JACTH OTPHUATEJbHHX TemmepaTyp. O6ngHO

ray6uHa QyHAAMEHTA COCTABANRET 80—120 cm.

B oropoAHHYCCTBE M CAAOBOACTBE cieAyer Gonsliie He-
OJB30BATH TPYHT, 3ALIMIEHALR 1—2 CNOAMH NONHMEPHOH
IACHKH. D10 COKPAHNIAET CPOKU CO3peBaHHsA Ha 2—-3 HeAeNH,
[Mpy BHpamuBaHHE KAYOHHKH XOPOIIKR apderr zaer He-

[OJb30BAREE UEPHOR NOMBMEPHON NJCHKH, yEAaguBaeMofi

Ha 3eMuI0 Nof KycTHKH EayOumku. TIpH 3TOoM mORaBAsieTCs
pOCT COPHAKOB, YCKOPAETCS POCT RIAYOHUKH ¥ ApefoTBpa-
aeTes 3arpsanenne srof semnedt. . HenoabsoRanne  orpa-
KaTeALRHY TOLCTHAAICIHY KBeTHux (KpacHwH neer A
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TOMaToB, Geatlli na -kaprodens) nosepxuocrell cnocofer-
ByeT Gosiee GHICTPOMY CO3PEBAHHIO IIOAOB W KAyGued. Tax
¥}Ke OnaroTBOPHO BJHSET OTPaKEHHHI COMHEUHBIH CBET Ha
Ca10BHe KyJAbTYPHI.

Haa mogorpesa BOABI AJA MAABATEAbHOro Gaccefina w
APYTHX Ce30HHHIX NOTpeGuresell pekOMeHAYETCH HCHOIB3IO-
BaTh HEOOTeKJeHHbIe HNNACTMACCOBHE (MONHNPONHIEHOBHIE)
KOJIEKTOPH B MeTaaaudeckoli pame (U3  aJIOMUHHS HJH
OLHHKOBAHHOIO 2Ke/€3a) Ha JIETKOH METaJIJINYecKol omop-
HOH KOHCTPYKUHH.

IHupokoe npuMenernHe AONKHEL NONIYYUTL COJHEYHbIe
CYLUHJKH, KOTOPHI® HETPYAHMO M3rOTOBHTH caMuaM. B § 13
ONHCAHB KOHCTPYKLUHH AOCTATOYHO NPOCTHIX MACHOYHHX Cy-
umnnox {cm. puc. 54 1 58). PaccMoTpuM elie HeKOTOpHe KOH-
CTPYKUHH MEPeHOCHHIX CYWIHAOK, KOTODHE MOTYT OblTb HC-
NO/IB30BAHE A/ PA3/IHYHBIX CEAbXO3NPOAYKTOB. CylIHKa,
NoxasanHag Ha puc. 95, npeicrasasier coGoll mepeBsHHLIR
AMME (H3 (aHepu HAH TOHKHX JOCOK) ¢ ABYMA G60KOBLIMH
CTeHKAMH H AHHIREM H3 MeTalMHuecKoll CeTxy. Bepxuaa
KPHIIKA MOXET CHHMAThCA H HMEET MPO3PAYHOE NOKPHTHE.
Cywnika cHaGXKeHa YeTHPLMSA ONOPHBIMH CTOHKAMH. Bayr-
PEHHAA NOBEPXHOCTE SUIMKA OKPALICHAa B uepunii nper. 1[e-
7eco00pasto TaKKe HCNOJb3OBATE NMOJHOCTBIO AepeBAHB LT
SIHK . C OTBEPCTHAMH AJIS1 BO3AYXa, a Takke mepdopupa-
BaHHOE AH#LE ¢ OcTeKaeHHeM (puc. 96), na cywikd cena
MOXCHO HCIOAB30BATH CYWIHJKY, IOKAa3aHHYIO HAa pHC, 54
IIpu srom BosayxoHarpematenr caenyer pacnosarare ¢
IOXHON CTOPOHH capas, a caMy KaMepy MU CYHIKH CeHa
Jlydlle MOMeIaTh BHYTPH capasi HiH amGapa.

MoXH0o M3rOTOBHTD TaKXKe NPOCTOH CONHERHHf RHCTHJI-
NATGP AN OGECCONMBAHHA MERePANM30BANHON uAM ompec-
HeH#A MOPCKOR BOAM, NOKasamHKWE Ha puc. 97. B kauecrse
MaTepuasia AMS STOr0 OMPECHHTENST MOMKHO HCNOAL3IOBATH
NEHONAACT (MOAHCTHPON H T.I.). YKA3aHHHE DasMepH 0X-
HOTQ MOAYJA — UHCTG OPHEHTHPOBOYHEIR, YHCAO NapaJienb-
HO COCAMHEHHBIX annapaTos MoXer OHTh A06mM, B kage-
CTBE NPO3PauHOd HIONAHHH CAEAYET HCHONLIOBATE MOJH-
MEPHYI0 NAeHKY. [1pocroit nieHOUHMI OonpecHHTeNs MOPCRO#H
(uARepann3oBaHHON) BOALI MOKa3ad Ha pac. 98. ITpoapag-
Had nuieHKa, HaTarusaeMan ropHsoHTanbHod TPYGoB M 3a-
Kpell7ieNHaa Ha CTEHKAX, MpOTyCcKaeT COMHEYHOe H3JydeHHe,

'KOTOPOE MOTVIoWIAeTCH 3A4EPHEHHHIM JHOM, 0T KOTOpOro Ha-
rpesaercs TOHKHA cnofl Mopckofi Boae. Boma Henmapaercs,
R NapH KOHNGHCHDPYIOTCA HA fVIeHKe B BHAE Kamedb, CTEKA-
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JOIEX N0 MOBEPXHOCTH NJAEHKH B NpHeMHBIN Keaol, OTKyAa
1o TPyGxe AUCTHANAT OTBOAMTCA B cOopHylo eMKkocTh. CHu3y
AHCTHAAATOP umeer caofl Tenaousonsumu. Hlcxoanas soaa
TepHOAHYECKH ITOAMBTHBACTCH.

22, MOHTAK M DKCNAYATALMA CONHEYHBIX YCTAHOBOK

TpH MOHTaXe H YCTAHOBKE reJHOCHCTEM TeNocHabwKe-
HHA PEKOMEHAYETCR CAeLYIONAas MOCAeAOBATeAbHOCT  BLI-
noJqieHus paGor. .

1. MsrorosacHie, MOHT2X H YCTAHOBKA M UAKOCTHO
reJIMOCHCTEMBL TeNJIOCHAGKEeHH A, :

VeraHoBKa BOAAHOTO aKKyMYJATODA TeNOTH BKAOYAsT
C/eAYIOLIKe STAlbl:

CTPOHTE/IBCTBO OCHOBAHHA, OYHIaMeHTa HAK OnNoprOA
KOHCTPYKUHH — NpH BHINOAHEHHH GeTORHLIX pafotT Ha 3a/iuB-
Ke GpyHEaMeHTa 3JaHns;

yCTanoBKY 0aKa-akKKYMYJAfTOpa;

- MOHTaX 00BA3CUHHX TPYBONPOBOAOR; - )

3anodHeHHe CHCTEMH BOJIOA H NpOBCACHHe HCNNTAHHMA
Ha HJIOTHOCTD; o

MOHTAXK TeNJOBON HIOJALHH, i C
.- YVeTaHOBKA KOJUICKTOPA COJNHEYHOH ISHePTdHH BKJOYaer
Bceln: . ' - o C

M3TOTOBAEHHE K YCTAHOBKY ONMOPHOR KOHCTPYKUHU — NDH
H3rOTOBJICHHH KapKaca, paMhl, CTPOHH/J H APYTHX CTpOH-
TeALHKX 3/IeMeHTOB KPEILH H0MA;

MOHTaK ONMOPHOA KOHCTPYKUMHH H YCTAHOBKY COJAHEYHOrQ
KOJLIeKTOpa Ha KPHIIIE; .

MOHTAK COSAHHATE/BHBIX TPYGONPOBOAOS,

HCTHTaHHE KOHTYPA COAHEYHOrO KOJJIEKTOpa. Ha  A/0T-
HOCTR; o

ApOBe/lcHHE TENJOH3OMALHOHEHX pabor Ha TpyGonpo-
BOHAX. _ _ .

YeTaHOBKA TeNOOOMeHHHKOB H AONOJAHHTEJIBHOrO  HC-
TOYHHKA SHEPTHH BKAYAET CNeAYIoMHe 3TAMNk:

MOHTaX TPYGONMpPOBEAOB, HACOCOB H 2PMaTY{bi;

HCNHTAHHE TPYOONPOBOLOB HA IIOTHOCTD;

npoBefeHie TEIOHGIAUHORHEX paGoT Ha- TpyGonpo-
BOAAX;

YCTaHOBKY HONMOJHHT@ABHOTO UCTOUHHKA SHEPTHH. .

MoHTaX ycTaHOBKH ropfYero BOAOCHAGKEHHA BKAKYaeT

eleAyIOLIHe STank:
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MOHTAX TEnRooOMEeHHHKA W TPYOORPOBOROE HAs npeds
BAPHTENbHOr0 NOAOTPERA PORH; :

HCHHTAaHNE Ha MAOTHOCTD,

NpoBefeHHe TENNOR3OASUHORREX paboT;

MOHTAX G8KOB-aKKYMYJIATODOB,

YcTanoBKa NPHGOPOR M AATYHKOB CHCTEME! YIpaBIECHHA
COCTOHT M3: _

YCTAHOBKH AATYHKOB M npubGOPOB yNpaBAeHHs H pery«
JHPOBAHHA DO MECTY, '

MOHTaXKa lLHTa YHpaBJeHHs ¢ npubopaMu.

II. HaroroBneline, MOHTAX ¥ YCTAHOBKa BO3AYIIHH X
TeJIHOCHCTEM TeNAOocHa0XKeRNA.

YeTaHOBKA rafiedHOr0 AKKYMYASTOPA TENJOTH BRI~
€T STamH: - '

HSFOTOBJIeHHe CCHOBaMHA M ONOPHOH KOBCTPYKUHH,;

H3TOTOBJEHNe OyHKepa (KOHTEAHEpPA) — N0 YCTAHOBKH
KpPHIHM HaJ NoMelleHHeM HJAH NepeKPHTHA HAL NOABAJOM,
B KOTOPOM YCT2HABARBACTER AKKYMYAATOP; _

sanonHenne Gyunepa TEEPALIMH YACTHINAMH T'aJIbKH, Ipas
HHTA H T. 1.}

MOHTAN BOANYXOBGAOE;

npopeAeHHe HBONARMOHRMX pabor.

MoHTaX B YCTaROBKA CONHEYHOI0 KOJJNKTOPE, CHCTEMH
HOAOFPCBA BORLL, BCIIOMOraTeRbHOTO 00OPYIHOBAHMA H NpH-
GopoB BHRONHAIOTCA B TOH e MOCACAOBATENbROCTH, 4TC H
AAA MUAKOCTHHX ré AHOCHCTeM.

TIpu MoHTaXke TPYGONPOBONOB HeoOX0AHMO BHITOAHATDH
CHENYIOIINE MPABHAA;

AAf YMeHbINEHHA TEMJOBHX NOTePb H THAPABJIHYECKOrO
COMPOTHBJEHHA ANHHA OCHOBHEHIX TPyOONPOBOAZOB H OTBETB-

JieHHR poaxHa OLITh MHHHMaJIbHO BOSMOXKHOR, & OTBETBJe-

HHSt JOJIKHB HMETh OAMHAKOBHH RuaMeTp, uTobH obecne-
JHBAMOCh PABHOMEPHOE pacHpeaede e TeNNOHOCHTENA MeX-
LY OTASABHHIMH MOAYJAAMHE KONJIEKTOPa;
" ¢cAefyeT HCNOAL30EaTh MHAHMAABHOE KOJHUECTBO CQe-
AHHHTEJbHBIX feTanedl, APMATYPH M T.IL; KOJIEHA H NOBOPO-
TH TPYGOMpPoBOROB REOGXOAMMG H3TOTOBAATL ¢ NOMOMIbIO
ru6ounoro CTanka;
 AAf TPeAOTBPAINEHHS KOHTAKTHOH KOPPO3HH TIPH ycTa-
HOBKe apMATYpH M3 MeRHHIX CNJAABOB HA CTAJBEHX TPyGo-
IPOBOJiaX HEOOXONAHMO HCNONBLIOBATE COEXMHRTENbHER SAe-
MEHTH H3 RHOACKTPHICCHKHR MATEPHANOB;
Ha AJHHHLIX APAMBIX Y4ACTKaX TPySonpoBoLoB AMIKHL
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Obith MPEAYCMOTPEHR KOMIlCHCATOPHE TeMACPATYPHHIX YA-
NKHeHKE U COOTBETCTBYIOLNE ONOpHE; : _

B CaMhIX BepXHHX TOYKAX CHCTEMH HOJKHb OHTH yora-
HOBJICHH BO3AYLIHAKH K N0JKeH OblTe HPEAYCMOTpPeH ciuB
MUAKOCTH H3 HUIKHHX TOYEK CHCTEMHI, o

TpH uCNOJAb30BAHHE B KOHTYPE KOANEKTOPA aHTH(pPH3a
AQJKEH GHTb MPEAYCMOTPEH PACIIMPUTENbHLE 6aK, eMKOCTD
KOTOPOTO COCTaBAALT npubansurensao  1—2 %  emkoctu
KOHTYpa, BKAIOHAA CaM KOJJIEKTOp.

23. HEKOTOPTE BOTIPOCHI 3KCTMYATALIMM M MCNORLIOBARM
COJHEYHBIX YCTAHOBOK :

1. B KaKMX PAROHAX MOMHO MCTIONMLIORATS
CORHEuHblE YCTAHOBHMI

Mpakrhaeckn B #1060M pafione. Ce30HHBI® YCTAHOBKH
ropaYero BOAOCHAGIKEHHS MOXHO HCHOAb3OBATH B Pasafs-
HblX MecTax, Ho 9eM GoJibille WIHPOTA MECTHOCTH, TeM KOopo-
ye MEepHOA HCHOJb30BAHHA YCTAHOBKH B rol, a CAeAOBATOJADL-
HO, XyXKe NOKA3aTeas $KONOMH4ecKoh sbextnsrocTh, Coi-
HeqHble YCTAaHOBKY OTOIJIRHHR JAyYile Beery NMOAXGAAT A4
pﬂﬁOHOB C NPOAONIKHTEBEEM GTONMHTEABHBIM NepHOROM, HO
¢ KOCTATOUHO BLICOKOH -HHTEHCHBHOCTHIO - CONHOYROR paaua-
UHA ¥ yMepeHHofi TeMiepaTypoli HAPYXKHOTO . BO3AYER B
OTORHTEJNbHWA HEPHOR. S :

2. Kakos cpok cnymSel conHeuHbix ycTanosokd

3710 aaspcur OT MHOrux (GaxkTOpPoB, B TOM HHCAE OT Ka-
YyecTBa H3roToOBJEHHA H MOHTAXa YCTAHOBKH, BKAWYAR Npa-
BHJALHLUL BROOD MaTepHAaJOB AJA H3TOTOBJEHHS COAHEYHHIX
KOJJIEKTOPOB, AKKYMYJATOPOB TeNJOTH, TPYGONpOBOZOR,
KauecTRa VIUIOTHEHHR H T.IL BaXuoe sHaueHHe HMEET Bhi-
6Op TENOHOCHTENA H NPHUMEHEHHE COOTBETCTBYIOLUHX AHTH-
KOPPOSHOHHEIX R0GaBOK, coGai0AeHHe TpeOyeMux ckopocTefi
noToKa B Tpy0ax, NpelOTEpAlDeHHe NOASAAHHA KHCAOPOAA
BO3AYyXa, BM3MBalonieros xopposnio, Cpox caykOu Takxke
3aBHCHT OT npe,u.oTBpameHna 3aMepsaHud TelAOHOCHTeNRA B
Tpy6onpoBoAAX ¥ APYPHX sAeMextax oGopyAOBaHHA, noN1-
BEPKeHABIX BO3ACHCTBAIX HApyXHoro BosAyxa. Hekoropne
MATepHAAL, B YaCTHOCTH NOAHMEpHbe NACHKH, GHCTPO CTa-
peloT N0f AekcTBHEM YALTPAPHOACTOBOrG- HaAydeHud. Oc-
HOBHOH 9/AGMEHT TreJqHOYCTAHOBKH ~— COAHEYHHH Kojiies-

13 ' 195




TOp — OGHYHO paccunTaH Ha 15—20 aer paboTH. npu ycJio-
BHY NMPABHALHOIO MOHTAXA H SKCIAYaTauud. Bakh-akkymy-
JATOPH 3aKPHITOrO THHA AONKHH HMeTh KATOLHYID 3AILHTY
OT KOPPO3MH M MOTYT BKCIIYATHpOBaThcA B Tedenne 20 xer.
AKKYMYASTOpH! TENACTH, paboTalliue B YCJIOBHAX aTMoOC-
¢repHoro AapaeHys M H3TOTOBJEHHEIE H3 IVIACTHKOB, apMHPO-
BaHHHX CTERJOBOJOKHOM, MOTYT CAYXHTb AJHTEALHOE Bpe-
MA NpH co0MI0eHHH npaBHa Kcnayatauud, Jo cux nop
SKCNAYATHPYIOTCA COJIReYRble aoMa, nocrpoeHHue 30 u Go-
Jiee aeT Hazan. .

- Cpok cayxbn BosioHarpeBatesefl ¢ ecrecTBeHHON UUHPKY-
nauMed TENJOHOCHTeAS H KOMNAKTHEIX BOROHarpeparteneh
cocranasier 10—15 ner. ITpu pricokoM coneconepKanii BOAM
# poofBIe ee HASKOM KayecTBe CPOK CAYKOM KONJIEKTOpa MO-
*KeT OHTH BECbM3 HENPOAOARHTEALHBLIM RB3-32 BO3MOIKHBIX
NOBpexXAeHnH, oco0eHHO B MeCTaX COeAMHEHHA H ynJoTHe-
uuik. Ilpospaunbie nnacTMaccs! B HONHMEPHHE NMICRKH CTéa+
peioT no HeTewennn 7—10 aer.

3. Kakne npenmyusectsa AaeT cOBMELLLEHME
CONHEYHLIX KOMEKTOPOS ¢ HPbIWeR gomal

YmenbliaeTca o61as CTOHMOCTb JOMa H HHX¢HEpHOTO
ofopynoBapks. Ilpy kagecTBeHHOM MOHTAME YCYABOBKH
SKCIJIyaTaUMOEHEIE KauecTBa KPHUIH He yXyAWAWTes,

4. Kaume pononnutensHuie CTPOMTENLHEI® KBNUTAanbHLIE
| 3aTpaTthl  BOIHMKAIOT NPM MOHTENME TeNHOYCTAHOBNY
' ’ Ha CyWeCTRYIOWeM fomel '

CoBpenmennass TeXHOJOTHS NO3BOJAET YeTaHABAWBATH
COJIHETHEIe KOJAEKTOPE HA CYINECTRylomeM xome Ges mpo-
6nem. 3aTpaThl MPH 9TOM MOTYT OHTbL pPasMHYHHIMH B 3aBY-
CHMOCTH OT apXMTEKTYPH H10Ma M JApPYTHX O0COGEHROCTEH,

5, ¥Yxypuaerces N BHELIMW Bmua gomal

B 6onpuanncTbe ¢ay9aes cONHEIENE KOAACKTOPH NpHIaA~
10T OPHTCEHAALHEIA H NPUBREKATENbHE BUA ROMY. A BOT ap-
XRTEKTYPHHE 06JHK CTapHHHHX JAOMOB He clefyer Hapy-

10aTh, H pasMCIiaTh COJMHEUHHE HONACKTOPH CAEAYET Tak, '

aT00H ORY He 6pocasuch B Fiasa, .
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6. Kaxas Tpebyercs nnotiane B aome AR
pazmelseHns 060PYAOBaHUS rennoycratoaku?

B xome pa3MelialoT AKKYMYJATOP TENJIOTH H BCHOMO-
raTedpHoe obopylnoBanne. [as conHeuHoro BojoHarpesare-
a5 TpeGyercst 1 M? nAOmaAH, AJA YCTAHOBKH OTORJIEHHA M
ropsuero BogocHa0Kenns — 4 m?, [as cosepureHnofi reJro-
YCTaHOBKH Tpebyercs aKKyMyJATop TeIVIOThl 06beMom S M3,
KOTOPHIH MOXKeT ObiTh pa3MellleH B AOME HJK NOA HUM.

7. MOMET n¥ CONHEUHas YCTAHOBKA AaeaTh NONEsHylo
TEANOTY APH OTPULATENbHLIX TEMNEepPaTYpax HapyHOro
BO3AYXA M NPM NAOTHOH 06nauHOCTI] '

.- Ila, MoXeT, HO KOJTHYECTBO TOJIE3HON SHEPTHN YMEHbII2-
©TCA M 3ABHCHT OT TPHXOAA COAHEUHOR SHEPFHH M KOabdu-
[UeHTA TenJonoTepb Koanektopa, [10CKHA KOMLICKTOP CRO-
cofeH yrasanBaTh KaK MpAMOe, TaK H PACCeiHHOS COJHEeH-
Hoe msayueHue. [IpH macmypHOR [Orofie MpAMOE H3JayueHHe
OTCYTCTBYeT, HO KOJIIeKTOp Oyaer yAapAHBaTh PaccesHoe
naayuerne. Mnoe meno ¢ (OKYCHPYIOUIHMH KOJIJIEKTOPaMH,
KOTOpHE YAABAHBAIOT TOJbKO NPSMOe CONHGHHOE H3NY4YCHHR
H.TIPH. OTCYTCTBHH NPAMBEX COMHEIHHIX JyqeH He AaloT mo-
Ne3HOH TenJIoTH. o ST

" 8. Hro paer npHMmeHeHHe CONHEUHBIX YCTAHOBOK
8 YMepeHHbIX wupotax? '

 CoJlHeynas YCTaHOBKA MOXKET 3KOHOMHTb oT 25 A0 75 %
PaCcXoJ0B Ha TOTIHBO.

9, KakoeLl OCHORHbI@ NPEANOCHIAKM ANS COOPYHeHHA
CONHeuHoro Aomal :

[puMenerne YNYyUUeHHON TENAOH3ONSRNAH A0MA, Cyule-
CTBEHHO CHMKaKLIe# noTpefHOCTL B TENAOTE ARA OTOMIe-
HHA, a TaKXKe NPABHJBHHA BHIOOP MeCTONOJNOMEHHA H OpH-
eHTalUHH aoma. Jlom pacnojaraloT B TAKOM MecTe, rie <
yaeToM JaHAWadTa COJHUE CBETHT B TedeHne Goabiedt yac-
TH AHA, OTCYTCTRYIOT jaTeHeHHe H CHABHBIE BETRH], OT KOTO-
PHIX -0M MOKeT OHTH SAMUHLIEH € ceBepHOit CTOPOHH, XOJI-
MOM, ZepeBbsMH WM KycTapHukamH. Hom cBoefl 1nHAHOX
CTOPOHOR XOJKeH GHiTe 06palien Ha 1r, a Goiblras gacrh
OKOH JOJKHA GbiTh pa3MeHIeHa B I0MHON crene. IOxmwuifl
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CKAT KPHIUH AOMMEH uMCTh Yrol HAKAOHA K TOPH3QHTY B
npegenax 26—60°, utobn MOKHD GHJAD COBMECTHTD -KOJCK-
TOP € Kpbiled,

{0. PaBoTaer nu renHoycTanoeka sumoi!

Ja. Ho sumoft nocrynaente coNAeqHoR SHEPTHH HeBenH-
KO, APOIXOMKHTENLHOCTL HHCONNIMH KOPOTKAfA, 3 yroA na-
Aerusl conHeuHux ayvedt maa. IIpm srom KIL resuoycra-
HOBKH HHSKHIL, a TennoBas HATPY3KAa OTONJIEHHH BeJIHKa,
[NosToMy conHeyRast YCTAHOBKa MOXET oO0eCDeYHTb JIHLIL

HeGonbWYIo AOAK BeeH Tensesofl Harpysxd, TpeGyercd go-
NOMHHTEALHEHA KCTOUHHK TeNAOTH — KOTeA Ha Oof6bivHeM
ronaiee. HanGonee abderTHBHE 3HMON KOMIEKTOPH, pac-
AONOKEHHBIE HA BEPTUHAMBHWX NOBEPXHOCTAX HAH HME-
wye 6oabiioR yroa naxkaona, Haa samuts! or samepsasus
HCRONb3YeTCH anThdpus,

11. KarxoBa NPOROMKHTENLHOCTE  NPAHEHHSA
TEennoTH B anxymynatopel

-OT HEeCKOALEHX 4acOB A0 HecKoabKHX ARe#, Jam ycra-
HOBOK I'opAYEro BOAGCHAGNEHHS OOBIYHO AOCTATOYHO Saua-
ca TenyoTH Ha 8—12 u, a pAA YCTAHOBKH COAHEYNOTO OTO-
naewus — or 2—3 zo 4—5 puefi. B npuuuane BosmoXHo
34NMACATh COAHeUHYH TENACTY JETOM, @4 HCNOAR3OBATHL ee
suMol, HO RJA STONO TPeOYIOTCR AKKYMYJSTOPH TEIIOTH
GosbIli0fi BMECTHMOCTH C OYEHb XOpOIIEH TeNJAOH3OATUMERN,
SKOHOMHIECKH STO HEUEnecooGPA3AO AAN WHAHBHAYAJNLHHIX
norpedurened. : : :

12, KakoBa CpeaHsa TENROAPOM3BOAMTENLHOLTS
" renMoyCcraHoBkmni

OHa 3aBHCHT OT KJIHMATHYECKUX XaPAKTEPHCTHK pafioHa
H X@PAKTEPHUCTHK NPUMEEAEMOrO reJMOTEXHUYECKOro 060~
PYBOBAHUA — KOJINEKTOPOB, AKKYMYyaaTopos H ap. B cpea-~
el mosOCe NIPE HCHONL3OBAHHH NAGCKOTO KONAAEKTOPA MOMN-~
}II(OC gonqu Ao 350 kBr-9 tenaoty B roa ¢ 1 M* naomaan
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. 13 CHONBEO MOMHO COKONOMMTL. 38 CHOT
CORHOUNRON YCTAHOBKNT

370 3aBHCHT OT MHOPHX (DAKTOPOB: KAHMATHYCERHX Aall-
HEiX MECTHOCTH, PA3MEPOB B TENNOHIONAIMM 10Ma, CPpeadero
YPOBHSA TEWIONOTPeGICHHSA, THIIA H Pa3MepOB re/THOYCTAHOB-
KH. BHoJHe BO3MOMKHO MOAYYHTL SKOHOMH® ot 25 0 75 %
pacxofoB Ha TOMIHEO, . :

14, Kakue OCHOEHLIC NPABMIE TOXHMKK .
6e30MacHOCTU NPHUMEHHMEE K TeRnoYCTanoaaml -

IIpx meperpese aKKYMyJATOpa TENJOTH BO3MOXHO 06-
pagosalHe mapa, AAS NPEACTBPAUIEHHS NOBHINERHS AaBAe-
HUA [PeLyCMaTPHBACTCH NpefoxpaHuTesHutl kaanad. Mas
aBTOMATHYECKOrO YAaJeHHS BO3AYXa 'H3 KOHTYpA COJNHEYHO-,
Fo KOJIEKTOPa B BepxHeli TOUKe AONMEH OHTb PACHOMOMEH.
BO3AYWHHK. Bce MaTepHaJH AONKHH BHICPXHBATH MAK- .
CHMAJIBHEE TEMTEPATYPH, KOTODHE MOI'YT HMETb MECTO HpH
X¥OA0CTOM XOAe (€3 TeNAOHOCRTENA)} KO/IEKTOPA. 310 OTHO-
HOCHTCS K MaTepHaJiaM TENJOBol H3OASAHKH W ACTANAM KQp-
nyca, CONPHKACAIONIEMCA € JYIENOrJOMAE nosepxHe-
CTBIO, TeMIepaTypa KOTopolt Moer goctarats 170—250°C
B 32BHCHMGCTH OT THIIA KOJJAEKTOpa. L
15. Kakk yaanute crer ¢ NOBOPXHOCTM. -/

conMeunoro koanexktopal ..

JEna 9TOr0 MOKHO HCMOAB3OBATH YCTPORCTBO AXA OTTan-
BaHHA, KOTOPOE TIPOKATHBAET TENJAYIO BORY H3 AKKYMYJIATO-
pa B KOAJEKTOD, NPH STOM OCTEKJeHHe TPOrPeBaeTCA H CHer
COCKAMNLIWBACT ¢ KOVCKTOPS, B HHBX caAysagx NPAXOANTCA
YIaAATs CHEr BPYHHYIO C COGAIORERNEM MED MPENOCTOPON-
HOCTH, 4ToON He MOBPEAMTE OCTEKJCHHE. .

16. MOXKHO N YR@NMUMTE NPHXOA CONHENHAH
3HEPIHK HA NOBEPXHOCTL CONHEUHOTO KoANeKTopal

Ia, AAf 37070 MOKHO RCIOOAb3OBATL NAOCKHE OTpANA-
tenn (ORpamienHne B Geamft mBeT NACTH daHepn), pacno-
JIOWERHEE 10] YTAOM. K KOAJCKTODY TaK, 9T00bH OTPamentoe
coHegHOe HINYIeRHE MONaNano #a KoarerTop. Ha nnocxodt
KpHIie OHH MOTYT COCRMHATL BEPXNHA KPail KO/INEKTOPOB
NpERLAYRIEro paka ¢ HHIKHHM KPaeM KOAAEKTOPOB RAHROFO
PARS. ’
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17, Kak Banser sbicoTa MeCTHOCTM HaA YPOBHEM
MOPA Ha NPHXOA COAHEYHCH IHEepPrum?

* Tocrynaenne cosiHeyHodt sHeprHy yBeJHYHB2€ETCA ¢ yBe-
JHYEHHEM BLHICOTH MecTHOCTH. Donee Toro, 6naronapa 6o-
Jiee UHCTOR aTMocdepe B ropax HHTCHCHBREOCTH COJIHEYHOTO
H3JYUECHNA TaM 3HAUHTeNbHO BHINE, YeM B PABHHHHHX, OCO-
GeHHO HHAYCTPHAJBEHIX pafiohax. 3arpasHenne atmocdepul

B G0/IUIHX ropoaax N NPOMHBINNEHHHX 30HaX CYLIECTBEHHC -

CHHMaeT YPOBEHR COJHeUHOH pajmanyy, nocrynawiiel ua
TIOBEPXHACTL COJIHEUHOro KONJEKTOpa.

18. 3a cxoneko ner okynaetca conneunas ycraHoska? |

CTOMMOCTE I'e/IHOYCTAHOBOK 3aBHCHT OT 06AacTH mpHMe- -

HCHHA, THNIA W XKaPaKTEPHCTHK YCTAHOBOK, MECTHHIX KaiMa-
THUECKHX ocoGeHHocTel, YCTaHOBKAZ OKYNAETCT 32 CueT

obecneunBaeMoit elo SKOHOMHA TOMAHBa. CoJHeYHwle BOLO-

HarpepaTe iy B 3aBHCHMOCTH OT KOHCTPYKUHMH H KJHMAaTH4e-

ckux ocoentocrellt MecTHOCTH OKyRaloTest B Teuenue 3—I10 .

Aet, CPoK OKyNaeMOCTH 3aBHCHT Tak¥e OT HEHW Ha TONJAM-
BO — C €& POCTOM OH coKpawaercs, [Io HCTeueHHH 3TOro
CPOKa YCTAHOBKA JaeT YHCTYIO NPHOHAL. I'enMoycTaHOBKM
OTONJIENHS HMEOT 60abliofl CPOK OKYNAEMOCTH H3-3a4 HH3-

KOT0-Ko3(ALHERTa UCNONb3OBAHAA NPH BHCOKOH CTONMOC: -

TH., KaK npaBuJIc, OHE PacCYHTHIBAIOTCS Ha NOKPHITHE TEILI0-
EOfl HarpyskH B NepexoAHHH nepuoA. Crelyer UMeTb B BU-
Iy, 4T0 AR COKpalleRHs CPOKA OKYRAaeMOCTH YCTaHOBKA
AONKHA HCIO/B30BATLCS GOMBLIYIC 4acTe roja.

19. Kak u3aroToBuTh M CMOHTMPCOBATE NPOCTON
CONHEUYHEIN EQACHArpesaTened

Kopnyc xonnexropa MoXHO H3lrOTCBHTH M3 AOCOK WAH
thanepH, 2 CHapyXu €0 MOKHO OOLINTL OLLHRKOBaAHRHIM Ke-
aesoM. Ha nno knaayr caoft TEAAOH3ONAHMH — MHHEDAJIbe
Holt BaTH — TomukHofl 50—75 MM, a CBepXy IHICOBOJOK-
HHCTYIO IIIMTY ¢ HagJeeHHol ajioMHuHenoil doavrof. 3arem
ykagAnBaior abcopbep, npefBapUTENbHO HAI'OTOBJEHHLIN M-
HCHRTAHHLA Ba naoTHocTe. OH MOXer OHTL COCTABJGH H3
OTAEAbHBIX MOJOCOK, NIPEACTaBAAIIIAX cobofi TPY6KY aaa
TEIAOHOCHTENR, UPHNAAHHYIO K MeTaJindeckoMy pebpy.
31y TpyOKn npHcOeARHEHH BBepXY W BHHSY K TMAPaBIHYe-
CKHM KOJIEKTOpaM, AHAMETP KOTOPHX -GoJbllle AHAMETPE:
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1py6oK (10—15 MM} B 2—3 pasa. Tlocae sToro ycranapau-
BaeTCd CTEKAO (TONUIHHOE 4 MM) ¢ yOJOTHEHNeM B aJIOMH-
nnesoM npoduae, [lepexox MeXAy CTERNIOM ¥ KOpunycoM sa-
KpbIBaeTCH BOLOHENPOHMUAEMOft YIMIOTHHTENbHOR neuTol
WM 3aMa3KOoH. -
WUarotopaeHHblll KONIEKTOP YCTaHABAHBAXT Ha MeTAAAN-
JECKYIO HMH JAepPeBSHRYIO CTIOPHYI0 KOHCTPYKHHMIO M 3akpeil-
JIAI0T ero Ha Helr. CaMy STy OMOPHYX KOHCTPYRUHIO npu- -
KPEIIsIOT K CTPOHTENbHHM AeTalaM KPHIUIH WM K cnenu-
anbHOMY HACTIIY HAH GeToHHOHN 1AHTE, pacnosaraemol Ha
nnockol Kpuiie AoMa, MOHTaX Ha NMJIOCKOR KpHlle HaMHO-
o sierue, yey BCTPaHBaBAE KONICKTOPA B HAKNOHHYIO KPHIMIY,

. Mecro na8 pasMelieHHs COJHEUHOro BOAOHArpeBaTe/ia
BHIGKPAIOT TAKUM 0Gpa3oM, 9Tobp obecneunsanack ero sd-
dexTHBHAS M HalexHas paboTa ¥ He BO3HHMKa/iA ONACHOCThL
AN J0AER B CAMOro 3/1aHHA. YYacTOK KPULILIH, HA KOTOPOM:
YCTAHABJMBACTCA COJHEUHHA BOAOHArpeBarTelib, ROJKEH -
BLIASPKHBATL AONOJHRTENbRYIO HATPY3KY OT BECA YCTAHOB- .
gy, KOANEKTOPH H WX ONOPHHE KOHCTPYHIUMH ROJMKAN OHTh.
HAZ\eKHO NPHKPENIEHH K HecymleH KOHCTPYKRHE, yrobu -
NpejOTBPATHTL X NAfCHHE NOA AcHCTBHEM BETPA, CREMKRBIX.
GypaBOB M APY'HX BHEWHHX po3aeficTenil, K crponHaan,.
GanKaM ¥ REPEKPHTHIO MOXKHO NPHKPENHTh - YCTAHOBKY - €
NOMOILBIO aHKEPHEIX GOJNTOB HJIH: NPOBOJGKH. [Las npeaor-
BPAlIeHHs NPOTEYeK BOAL Uepes OoTBepCTAA BAA TpyGonpo-
BOROB M KpeNeXXHHX AeTanefi CcleRyeT HCNOAb30BATH Cme-
URadbibe MPOKAAAKH, YIJOTHEHHS BJH CHIAHKOHOBHE 0O
KPHITHA. - : '

20, KawoBbt OCOGEHHOCTH NYCHA KMAKOCTHOTO
conHeuHoro KonnexTopal .

Tlpx nycke XHAKOCTHOIO KOJINEKTOPa CONHEUHOH sHep-
rui AOAKHH COGMIONATLCA ONpeAesieHHHE npapuia Geso-
nackofi paGoTH, NpPeNCTBpAIIAKINEE €r0 AOBPEXKACHHE,
B connesRARA NOJLEHD TEMIEPATypa JAYYenoraoniaiomet no-
pepxHoctH KC3, He 3ano/HeHHOrQ TENJOHOCHTRJCM, MO-
XeT ACCTHraTh TeMmneparypul 200°C n Gonee. Ilpu nocryn-
NeRHH XOJOAHON IKHAKOCTH BO3RBKAET TeNNIQBOH YyAap,; .
npHEoRALIHA K PaspYyIIeRUI0  OCTEKJIEHKA B 0 Pa'aoaaumo
TpemEH H B3AYTHH B KaHanaX Ans TenjoHocHrens, Jus
NpejOTBpALIeHHA STHX HEMKENATENbHEIX ApAeHHA  3anonHe-
HHe KOJJEKTOpa TENXOROCHTENeM HeoOXOAHMO NPOHSBOAHTD
TorA2, KOLAa TeMAEpaTypa Jydenoriomaiomes nopepxaoc-
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TH HeBe/MKA, T.©. YIPOM HAH BEHEPOM. 210 B REPBYIO ode-
peab otHOcHTEH K KC3, B KOTOpHX NpefyCMOTPeH ApeHax
TeHJAOHOCHTeAA, AHANOTHYHAS CHTYALHSl BO3HHKaer MpH OT-
KAIOUEHHE Hacoca no Tofi unw o npuyne. [Ipu Haawaun
CHCTEMB! ABTOMATHYECKOIC YIIpaBAeHHs B Hefl gJoJameH GHTb
RpeAycMOTPeH AATYHK MAaKCHManbHOli TemitepaTtypH, He
RONYCKAWIOHA BKAOYEHHe Hacoca INPH OHACHO BHICOKOM
remueparype abcoplepa. Ilepes mepBLIM NyCKOM CMOHTH-
poBaHHOA YCTAHOBKM HPOH3BOARTCA €€ BHEWHHH oCMOTp,
THAPABAHUECKHE MCOHTARMA naBJeniem 250 xila, nposepky
BOBAYIIHHKA ¥ HOAHOTH CJAHBA XKHAKOCTH NPH JpeHaXe,

21, Kaxoli tpebyercs yxon 3a CONMHeWHLIMM YCTaHoBHamml

Ilo cpaBHerHIO ¢ OGLIUHHIMHE YCTAaHOBKAMH OHM Tpe(ylor
smano yxona. Hasa ofecneuenys koHTpOAs 3a palortol yora-
KOBEM HeofiXOZHMO YCTAHOBHTH NPHOOpPH: MaHOMETp AAR
HIMEPEHHA AABJICHHA B 3AKPHTHX cHCTEMAX, TePMOMETPH
HJH TepMONAPH RAR KOHTPOJSA TeMHEDPATYPH Ha BYXOAE H
BHZORE KOANEKTOPA, B akKymynarope. Ecam nepenag tem-
HepaTyp B HOMNEKTOPEe YMEHBHIZeTCH, 3ITO CBHAETEALLTBY-
et o sabHBaHHH TennoofMeRHAKA, 3a8rpi3EeHHe OCTEKNeHNHA,
RONaBaHRE BO3AYXa B KOJMJEKTOP CHUXKAIOT TEMIOnPOH3BO-
AHTEABHOCTD KOAJNEKTOPA.

Ilps mosBseHHH nporedeKk B MHAKOCTHHX TeAHOCHCTe-
MAax H3-3a ACBPEXMAEHRA TPy, BOSHHKHORSHRA HEMAOTHOCTESH
B MECTaX CBADKH H YIJOTHEHHE CHCTeMa AOAMXKHA OMTH BHI-
KawieHa.

Tipr napymeHHH UeNOCTHOCTH OCTEKJEHUs KOJAJMeKTOopa,
ero PasrepMeTH3AUBH BHYTPL KOJAJEKTOpPa MONafalnT ocal-
KH, KOTOPDIE YXYAUIAKOT KAYECTBO MATEPHAJIOB, B TOM 4HC-
ne TENNOBON HIOAALUMK, H CHHXAIOT TeNJAOTeXHHYECKHE Ho-
Ka3aTeAR KORACKTOPA B LEAOM.
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