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HMcnoab3oBatue cOJIHEUHON 2MEPTHH IS HYZKI OTOMJEHHS T0-
MeLLeHHI gaeT BO3MOZKHOCTD AHAYUTEeJbHOH 3KOHOMHWHM TOIMJIUBA B
J0JKHBIX panoHax gameil crpatbl. OCOOECHHOCTHIO COJTHEYHOH pajva-
LHH sIBJSeTCst ee HepaBHOMEPHOCTE KaK B TGUeHHe roja, Tak H B TE-
yenne cyTok.” Kpome [epHO/IHYECKON 3511{01—:0n1el)1101"1 HEepaBHOMEP-
HOCTH COJIHEUHas pagHauys HMECT elle 1 CJAYydantylo HepaBHOMEeP-
HOCTB B CBSI3N C 00/1a4HOCTbIO. HepapiomepHOCTL CONHEUHOH pagu-
alUy NpH HCNOJb30BAHHH MocJentuel MJd OTOMHTEJbHBIX HYXKIT
MOSKeT GbITh BHIPOBHEHA 32 CYET TEMJOBOro aKKyMyJIHPOBAHHI. Pe-
eHHe TeNJIOBOro akKKyMyJupoBaHns — OCHOBHAs 3alldtd HCCJICO-
BaHHi JUcceprarTa.

TennoBoe aKKymMyJHPOBAHHE,

Jlnsi BbIpaBHHBAHUS CYTOUHOH HEPABHOMCPHOCTH COJIHEYHOH Pa-
MALHH, HCMOAL3YEMOH JJIst OTONMHTC/ALHBIX [esie, MOryT CJOy2KHUTb
TEMIOGMKHE OTONHTEJbIbIC CHCTEMBl 11 KOHCTPYKUHH CAMOTO 3/a-
HUSL. AKKYMYyJHpOBaHHE Tern/ja KOHCTPYKIIAMH, MoABCP2KEHHBIMH
NepHoJHYECKHM HarpesaHusm I OXJAZKACHHUAM, OMNpeje/seTcs M3-
BECTHBLIMH YPaBHEHHSIMH TEOPHH TEIIOBLIX BOJH. [Tpn neodbXonH-
MOCTH aKKyMYJHPOBAHHOrO TEMJIOBOro 3arndca Ha 6oJiee MpPoa0JI-
KUTEJbHBIH CPOK, TEMJOBOH aKKyMYJIsiTOP npuoOperaeT 3HAUNTE/b-
Hble Pa3Mepbl B BBHIHOCHTCSl 3a [Mpejie/ibl OTarnjaHBaCMOro 3 aHHs.
TenoakKyMyJHPYIOUEH CPefoil MOZKET OblTb TBEPIOC BELLEeCTBO U
XKUAKOCTb. OIHIM H3 HAHJIYULIHX TBEPJbIX Tenja0akKyMYyJanpyownx
BELIECTB ABJISIETCA TPYHT, H3 KHAKHX — BOJA4.

TenjaoBoe aKKyMyJaHpOBaHHe IPYHTOM.

TenyoBoil aKKyMYJIATOp 3TOrO THIa OCYLIeCTBHM IMyTEM Tpo-
KJAaJKH Ha ONnpeneNeHHon riyonHe B IpyHTe TernJjo00MeHHOro YCT-
poiicTBa. AKKYMYyJIHPOBaHHE TEMJa BEAETCs Kak BHH3 MOJYyOrpart
YEeHHBIM 3THM YCTPOHCTBOM MAaCCHBOM, TaK I BBEPX cjjoeM TCpPYyHTa,-
OrPaHMYeHHBIM C OJHOH CTOPOHBI MOBEPXHOCTHIO TerJyio0OMEeHHOro
{cTpoiicTBa, a ¢ LpPYroil CTOPOHbI €CTECTBEHHON MOBEPXHOCTHIO rpYH-
Ta. UccienoBanusi, NpoBefeHHBIE aBTOPOM, IOKa3aJH 410 pacrpezse-
JIeHHe TeMIepaTypsl B CJOe IpyHTa, OrpaHHYCHHOM paboue# To-
_BEDXHOCTBIO aKKYMYJISITOpPA (MOBEPXHOCTHIO TernJooOMeHHOro yer-
POI:_ICTBa) 1 €CTECTBEHHO! MOBEPXHOCTbIO IPYHT4, oTBeuaer H3BECT-
HOW 3aKOHOMEPHOCTH pacnpefeseHnsi TeMneparypel B IJI0CKOH
CTEHKE C OJHHABOKbIM NEPHOXMYECKHM H3MEHEHHEM TeMIepaTyphl
Ha MOBEPXHOCTSAX JIMIIb B YaCTHBIX CJIyyasix 3afaHus KpaeBbIX yCJI0=
BHH H3MEHEHHs TeMrepaTyphsl Ha paGouei MOBEPXHOCTH aKKyMyJIsi-
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TOPA M €CTECTBEHHOII MOBEPXHOCTH TpyHTa. OTH 4YacTHele CIydan

; CBOAATCS K CHMMETPHYHOMY PacCrpOCTPaHeHHIO" TerJOBbIX BOJH OT-
( HOCHTEJIbHO LEHTPAJIbHOM MJOCKOCTH CTeHKH. [ljis pacrpeae/eHust
| TEMIIepaTyphl B MJIOCKOW CTeHKe TpH o0uleM ciayyae 3ajaHnns Kpae-
BbIX YCJIOBHI HA €e MOBEepXHOCTAX (JMmb Obl OHH HMEJH MEPHOLd-
YEeCKHH XapakTep) AHUCCEPTAHTOM IPEAJOXKEHO YPaBHCHHE.
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PHH TernJoOBhIX BOJIII MOHSITHH 3aMETHOTO NPOHHKHOBEHSI BOJIHDI.

B stoM cayuace Oblin 3ajaibl pacipeacJaciis TemnepaTypbl Ha
NOBEPXHOCTAX

b pp= A cos(f}méﬂl_ «)

“.T-.F[[ :':B CDS(QT:'—S:“.—%-B)

Tlasi TogeThiX cren ypaptenne (1) npespaillaercs B H3BECTHOE
ypapHeHne pacrpejesicuns TemMrneparypol B [oJayorpanuucHHOM
MACCHDBCE, ‘

[Ipn A=DB H « =@ penieHne ypaBHCHH (1) B rnpene/sax ToOuU-
HOCTH BLIUMCICHHS COBMAjaeT ¢ peleHneM pacrpeaeaeHns TEMIC:
PaTypbl AJds CTEHKH C OJ(HHAKOBLIM HI3MCHEHHCM TeMrnepatypbl Ha
nopepxuoctsix. Kpome Toro, ypapHetne (1) maer coBnajeHue B Npe-
JleaaX TOYHOCTH H3MEpeHui ¢ NpoBejeHHbM JHCCEPTAHTOM 9KCIIe-
PUMEHTAJbHBLIM pacrpene/eHuem TeMinepaTypbl B cTeHe C pas/ad-
HBIMH H CJOZKHLIMH H3MEHCHHAMH TeMmrnepaTypbl Ha nosepxglocrﬂ}\,
a WMMEHHO

1‘3':_[-7[ == 8,75 - COS(Qﬁ—E——i—-lgg) -l— 3,58 ‘ COS (41'5—;-—27)-1—2129{:05(61{ _'z- I
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b
9,7y =2,34. cos(2r——116)4.0,86 . cos (4x——36)40,225, cos(br
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187,5)+0,256 . cos(8x—+159)+0,254 . cos(105—- 39);

[To UMEIOLEMYCsi pacpeae/ICHHIO TeMIepaTypel B CTeHe O0BIY-
HLIMH METOJaMU HaXONsITCs yA/IbHbIe TEIJIOBbIe MOTOKY Ha MOBEPA= " ¢
'HOCTSIX H KOJIHUECTBO AKKYMYJHPOBAHHOIO MaCCHBOM 3TOH, CTEHbL
~ Pacuersl, nposesenHble IUCCEPTAHTOM, MOKA3LIBAIOT, UTO TBEP= -
AbIH  TeMJIOBOM aKKyMyJsiTOp GeCKOHeYHO OOoJbIIHMX PasMEpPOB, -
MCIOJIb3YIOLINK B KaYecTBe aKKyMYJIHDPYIOLIEro BeIecTea IPyHT . o
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' KKaJI
dhH3NYECKNM KOHCTaHTaMH A=2,0—
M 4aC I'p.
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OGMEHHOr0 YCTPOMCTBA 7 M HACT BO3MOXKHOCTb 2AKKyMYJIHPOBATDL

KKdJl
NpPH FOZOBOM MNepHOAe H3MEHEeHHsl TeMnepaTypbl Q = 48300

|

M°
npu KT + =299%. Pacuersl mpoBejieHbl AJs PaHoHa T. Aurxa-
Gaga. PacueTHblil nMepuoi UMeeT nepen co0oi OeckoHeuloe YHCO0
JieT paGoTHl TEMJIOBOro akkymyJsatopa. [las Tex e ycaoBHii pado-

TBI TEMJIOBOTO aKKyMYJISITOPA, HO B TPYHTE MaJIOH BJIa?KHOCTH C (H-

i C rIyOUHOH 3aJ102KEHHUST TEMJIO-

KKaJl
3MYECKHMH KOHCTaHTaMH A =0,5 — ==
M 4ac Tp.
Mi
a=0,150.10"? —ac 2KKyMyJHPOBAHHOE TemJo Co-
KKaJI -
crapJisier Q=27.680 ~—;2 TIPH n=409%. TennoBOH pexXxHUM aKKy-

MYJIATOPa H B TOM U B IPYroM CJydd€ YUHUTLIBACT HAKOIJICHHE TCII-
Jia TOJIbKO B JIETHHHU MCPHO/. YBeJiHueHueM o6beMa TenaAOHOCHTEe A

B TENJIOOOMEHHOM YCTPOMCTBE MOXKHO IEPEHTH K aKKyMYJATOpY, B

KOTOPOM OCHOBHAasi 4acCTb TeIJia aKKYMYJHPYETCH TeMNJIOHOCHTE-
JeM — BOJOH.

BoasiHOH aKKyMyJISITOp TemJia.

BonsiHO# akKyMyJISITOD TEMJIA MPH TeX 2Ke YCJIOBHSAX, KOTOPbIE

OBl MPUHATHL JJI1 TBEPAOrO AKKYMYJISITOPA HaeT BO3MOXHOCTL
AKKyMYJIMDOBATDb, B 3aBHCHMOCTH OT (PH3HYECKHX KOHCTAHT OKpY-
XKarouiero 6accedH rpyHTa, COOTBETCTBEHHO

KKalJl
Q = 148.200 Mf - npu KIIA7n=26% wu

Q = 209.000 —=2%

. i v
o e o

—5—TIpH KITO 7=60%. PaccmaTpuBaeMmpiil

BOASTHOM aKKyMYJIAITOD TEJId MPEACTaBJsgeT coboit 6acceiin

) rnepe-
KPBIThIM cBepXy. ['yOHHa 3an0keHHs1 nHa Gaccefina H=7 M 3

, TOJI-
LIKMHA cJI0si BOAbI h= & M. PacxoxxmeHue mokasaTeseil BOASAHOrO u

'PYHTOBOTIO aKKYMYJISITOPOB elile OoJibLIe YBEJIHYHBAETCS C MpHUMe-
HEHHEM TEMJIOBOM H30JALKH. B To ke Bpems, npn mnepexome ¢ ko-

HEYHbIM pas3mepam dKKYMYJIFATOpA, pacTeYeHHe TemnJa B CTOPOHBI

OyZeT TeM MeHblIe, yeM MeHblue K03 (HIUeHT TENJIONPOBOAHOCTH

MaccHBa M KDOMe TOroO NpHMEHEHHEe TEIVIOBOH H30JISUHH YMEHbIIACT
30COJIIOTHOE 3HAaYeHHe TENJIOBLIX MOTOKOB, HAMDABJEHHBIX BLIYGL
MaCCHBa, YeM YMeHbIIAIOTCs HEeNpPOM3BOAHTEIbHEIE 3aTPaTHL Tegna
Ha €ro Harpes, KOTOpble OCOGEHHO CYLIECTBEHHO CKa3bIBAIOTCA B
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epBbi€ rONbI paGoThl TEMJIOBOrO aKKYyMYJATOPA. Bce ato pejaer
Helies1eco00pastbiM NpuMeHeHHe XoTs M 0oJiee MPOCTOTO B H3ro-
rOBJICHIH TBEPAOrO aKKyMyJisiTopa, OCHOBAHHOro Ha NpHHUHIE aAK-
KyMyJIsiLUH TerJld M ACCHBOM, IMO/BEP2KEHHBIM MEPHOAHYECKOMY H3-
eHEHHIO TeMIepaTypbl Ha €ro IoBEpPXHOCTH. PaunoHaJbHBIM §IB-
qsieTCsl aKKyMyJupoBanne Ternsja B TeMJION30JIHPOBAHHOM MPOCTPaH-
cTBe, 3amnoJIHEHHOM aKKyMYJHPYIOIEM BEGLLLECTBOM B 2KHJIKOM (BO:
AAHON aKKYyMYJIsiTOP TernJia) HJIH TBEpPAOM cocmm{gu (XMMHUYECKHH
AKKYMYJTOP TerJia).

OrtonuTeJibHbie YCTAHOBKH C BOASHLIM AKKyMYJSITODOM Tema.

HakomJICHHE Terja akKyMyJisiTOpoM MOZKET MPONU3BOAUTECS TIO
OMHON 13 CJICAYIOILHX CXEM, nu6O coueTaHHs 3TUX CXeM, & HMEHHO:
| Hagoruienue Tenja akkymyJsaTopoM MPOM3BOANTCS TOJBKO B
JIeTHHil MepHoi. DTa cxeMa HMEET BBUAY BO3MOKHOCTb NMPUMEHEHHS
ISl Harpesa akKyMyJanpylolicH cpefbl Hapsiily. C BbICOKOTEMIIEPd=
TYPHBIMH reJJHONpHeMHHKAMH, cHa6rKeHHbIMH KOHIIEHTPHPYIOLIHMH
JYUNCTYIO IHEPTHIO COMHILA oTpazKaTeJsMH TaKKe ¥ HLEsmTemnepf:
TypHBIE TeJHONPHEMHHKH 6e3 KOHUGHTPALMK JIyYHCTOM SHEPTHH
«r qpe sSliHKH>.
Hlogfl HakorJieHue TenJga nponssoauTei prm?cquno. Jra cXxe-
Ma npejycMaTpHBaer Harpen aKKYMYJHPYIOLULCH CPEAB JIHU.IbUBIiE(;;
KOTEMIepaTypHbIMH reJinonpHeMHUKaMH, 100 coJiteyHbie BOA £
rpeBaTei THa «ropavunx AHIMKOB> B 3UMHEe Bpems, uarpea:nﬁeﬂ_
ny 1o 50—60°C padoraioT € ype3BbIuaiHO - HUSKHM K03 (pPHIL
TOM MOJIC3HOrO JIeHCTBHSL.
i 1.31.1 Ilﬂlifjﬂ.fleﬁlie Teria akKKyMyJisiTOpoOM NPOM3BOAHTCS B OCCH:
He-3UMHHU TIepHOL.

Bl'amm f:Jx];ftzae B OTJHuHe OT npeg‘b{ﬂymu:{ re.,ru*ioannabli);'rig;a[
HCMOMb3YETCsl JiJIsi OTOMHUTENbHBIX HEJACH B HeGyaronpusTH LA
Hee. 17151 GOJBIIMHCTBA PAOHHOB nanboJsee 06JgayHblM NEPHOA Uei
1aBasi BO3MOIKIOCTb HCIOJIb30BATH reiuoannaparypy B JeTHEe B{}r-
Mgl /1151 Ce30HHbIX norpeGuTeeH, KaK: NPOM3BOACTBO JIbAa, omJI[ca };*
JleHHe KaMep JAJsi XpaHCHHS CKOPOMOPTSILLHXCH POLYKTOB, ox-a'rom
eHHe TIOMCIILEHHMH, OnpecHeHHe COJICHOH BOIBI HT. A,T.€ B

coJiHeu-
cayyae npeaycMaTpHBacTCH KOMIIJIEKCHOE MCIIONb30BAHUE

HOW HEpPruu. T

3 Bl'i‘ea%ﬂime [—II mpencraBJieHbl AAHHBIE pacuera OCHOBHBIX g:
JIOB COJIHEUHOrO OTOMNJ/EHHUs C BOLSTHDIM aKKyMyJHPOBAHIEY HTO?,J %
15t paGouero mocedika Ha 500 ¥ 5000 uesIoBEK, P&Cﬂﬂmﬂéggreﬁ o
paitone r. Amxa6azna. (BeauunHbl HEeOOXOAUMBIX nosepx e
JMONPUEMHHMKOB B3AThl H3 YCIOBHS NPHMEHEHH BO BCEX, CILY

TeJIHONPUEMHHKOB C M1apa0oJOUAHBIMH oTpaKaTeNAMH) - | 3
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[lepemaua TemJia OTANIHBAEGMbIM OMELILeHHsIM MOJKeT ObITh
OCylLeCTBJCHA KaK MyTeM YCTPOHCTBA B GaccelHe-akKyMyJaaTope
TenI00OMEHHOro YCTPONCTBA, TaK M MyTeM MOAatH B OTONMHUTEJIBIIBIC
CHCTEMBI HEeMoCPEACTBEHHO aKKyMY.HpYIoulei BOLLI. OTonHTe/NbHbIE
CHCTEMBbl B 3ZaHMSX, OTanJanBaeMblX MpeajaardcMbiM crocoooM, OT-
HUAIOTCS OT OGBIUHBIX CHCTEM BOASHOrO OTOMJIEHHS JIMIHD BEJIHYH-
HOI MOBEPXHOCTEN HarpeBaTe/bHBIX npu6OPOB, KOTOpas MpH pajiid-
TOPHbIX CHCTeMaxX OTOMJICHHSA, s pacilypeHusi JNpeae/ion OXJTA 7K~
NleHHsl TeNJ0BOr0 aKKyMyJsiTopa YBeJqHYHBACTCS Hd 100%, a npu
IOTOJIOYHOM CHCTEMEe JIY4HCTOro OTOMJICHHS Hd 20—25% . [1peanou-
TeHue CJefyeT OTAaTb MOTOJIOYHOH cHCTeMe JydnCTOrO OTOMNJIECHHSL
TaKKe H MOTOMY, YTO 3Ta CHCTeMa XOPOLIO COYETACT B cebe HapALy
C OTOMJICHHEM TaKKE H BO3MOJKHOCTb JICTHEro OXJazKaeHHst MOME-
11IIeHHH.

Ha ocHOBe CpaBHEHHs NpUBEJCHHBIX B Ta0JHLAX [ u Il nauHbIX
MO Ka’KAOH M3 BblLIEYKa3aHHBIX CXeM HaKOMJIEHHWsl TEra aKKyMy-
JISITOPOM CJIeAYeT CAeNaTh BBIBOJ, YTO HAKOMIIEHHE Ter/Ia TOJILKO B
NeTHHE mepHoj Heuenecoo6pasno. I1pn cpaBHEHHH ABYX MOCTCAHHA
cxeM CJIeLYeT HMETb BBHAY, UTO HAKOMJIEHHE Tera aKKyMyJIiTo-
DOM B OCEHHE-3HMHHH TNepHOL AaeT BO3MOMKHOCTb KOMIJIEKCHOTO
MCMOMb30BAHMS TeJHONnapaTyphl, YTO A3CT 3HAYUTEJbHOE TpPEeHMy-
11IeCTBO 3TOH CXeMe.

Hannuue CesOHHbIX — JETHHX MOTpedHuTeNed MAaeT TakKxKe BO3-
MOXKHOCTh MCMOJb30BaHUS reJHOMNNapaTypbl B TEUEHHE OTOMHTEJIb-
HOTO Ce30Ha KAK MyGJMDYIOLIEro yCTPOHCTBa K TOMIMBHOMY OTOT-
JICHHI0. DTO MOXKeT JaTh 3KOHOMHMIO TOMJIHBA B 3aBUCHMOCTH OT KJlH-
MAaTHYECKHX YCJIOBHH TOrO WJIH MHOro paioHa Cpexuei Aszuu ot 10
A0 150/1}. ‘

IMpnvenenne aKKYMYJISIIMOHHON CXEMBbI COJIHEUHOTO OTOIJICHHS
eJ1aeT HeH30eKHBIM TEMNJIOBbIe MOTEpH 0aCCeHHOM aKKyMYJISATOPOM
M3 KOTOPBIX OCHOBHAsl 4acTb MPHXOMHTCS HA MEPEKpbITHE Gacceiina,
MO3TOMY TeMIIepaTypa MOBEPXHOCTH 'PYHTOBOH 3aCLINKH aKKyMY P
TOpa Oy[eT MpeBhllaTh TeMIepaTypy €CTeCTBEHHOW HOBED}{[-IOLCTH
rpyHTa. IlocieHee faeT BO3MOMKHOCTb HCIOJb30BAHHS «YTEMNJeH-
HOrO TPYHTa» AJis BbIpallMBaHHsI PaHHUX OBOLUEH M paccanwl. Hc
KYCCTBEHHOE yTeNJIeHHe rPyHTa ISl 3THX LeJeH MyTeM MPOK.I a'.r_r,m -
rpyHTe CeTH NMaponpoBOJOB B NOCIEAHHE FOAbl HAYMHACT HaX :
IIHPOKOE PaCpOCTPaHEHHE. BN S

JluccepTaHTOM NpPOBEIEHO SKOHOMHUYECKOE CDaBHEHHE C OOk
HBIM OTOMJICHHEM OT IPYMMOBOH KOTEJBHO! OTOMJEHHS C Heron i
BaHHEM COJIHEYHOH SHEepruu: 1) coMHEeuHOe OTOMJIeHHe Kak 61330-
pyloliee KOTeJAbHYIO, 2) COJHEUHOE OTOIJICHUE C TeIJIOBHI el

% - . - M aKKyMy-
JIH[JEBEIHHE_M KaK CaMOCTOsiTe/lIbHasl OTOMHUTENbHAs cXeMa. a0
i lfﬁ;ggxxe NPOBEACHO Aisl paﬁoqgra nocesnka Ha 500 1 5000 ye--
it ot JIO?KEHHOTO B paHOHE T. Amxabana. Jlus cpaBHeHHA
P eIUIOBOW aKKyMYJIITOP-6aCCelH C TOJNLUMHOM C/IOS BOXEI B

5/MeTPOB, 6e3 NpPHMEeHEHHs TENJOBOX H30JAUKH. PesynbTaThl cpas-

HeHHs1 nposeneHsl B Tabauue I1I.
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