CMOCOBb PACWUMPEHNA CYTOYHOIO N CE3OHHOIO
BPEMEHHOIO ANATA3OHA NPOAOYKTUBHOIO

NCMNONb30BAHUA SHEPTUWM COJTHUA B BbICOKUX LUNMPOTAX

Ocaguun I.B., MHXeHep

Yenoseyecknin ym efiBa /I MOXKET OCTaBaTbCA COBEPLUEHHO CBOBOAHbIM
OT NpeaybexaeHuii, n pewarowme, yCTaHOBUBLUMECA MHEHUA YacTO CO343t0TCH,
npexae 4yem 6bI10 caenaHo OCHOBATe/NbHOE WUCCNeAoBaHWeE NpeameTa BO BCEX
ero acnektax. CKasaHHOe OTHOCWUTCA M K TOCNOACTByoWeMy 3abayaeHuto,
KOTOpOe, C O4HOM CTOPOHbI, OFrpaHMYMBAET NpuMeHeHune sHeprm ConHua, a B
APYro — CMeLLMBAET B OAHY KKy4y» TEXHOJIOTUU NPUMEHEHMA ero sHeprum ana
3HeprocHabxkeHma. TpyaHO nNpepnonoXuTb cebe HeYTo CToAb OWWBOYHOE,
He)kenn 3To. ITO [aNI0 NOBEPXHOCTHbIM MUccnepoBaTensim obpectn cuabHoe
OpYy*KMe NPOTMUB COTHEYHOWN SHEPTETUKM.

Monpobyem pa3obpaTtbcs B 3TOM BOMPOCE, HECMOTPSA Ha npucylimne
sHeprim ConHLa BHELHME NPOSABAEHUS.

ConHeyHas  3HeprMa  xapakTepusyetca  ABYMA  ocobeHHOCTAMM,
OrPaHNYMBAOWMMM €€ LUIMPOKOE NpPUMeHeHWe B cpeaHel nonoce Poccuun. 3710
HEeMoCTOSHCTBO BO BPEMEHM M HU3KaA MNNIOTHOCTb SHEPreTUYECKOro NoToKa.

Ecnn Ha nepBbin €€ HeaAOCTaTOK Mbl BAMATL HE MOXKEM, T.K. NOCTOAHHO
Pa3roHATb Ty4n BbIgEeT cebe AopoXKe, TO BTOPOM MOXKHO HUBENMPOBaTb, AMbO 3a
CYET Pa3MeLLLEHNS YCTAHOBOK M CUCTEM CO/THEYHOM SHEPTETUKM KAaK MOMKHO BblLLE
HaZ ypoBHeM mopsA, 1Mbo 3a cYeT NUCNO/Ib30BAHUA KOHLEHTPATOPOB COIHEYHOTO
N3TyYeHUA.

MNOTHOCTb NOTOKA CO/IHEYHOTO M3/ly4EHUA HA PA3/IMYHbIX BbICOTAX HAap,
YPOBHEM MOPSA 1 OT BblCOTbl CONHLA NpeacTaBieHa Ha pucyHke 1 [1].

CTeneHb yMeHbLIEHMA NIOTHOCTU MOTOKA CONHEYHOrO M3Ny4YeHUA 3a cyeT
aTMocdepHOro NorioWeHna 3aBucnUT

m‘1400- 22%0m| | YaCTMYHO OT A/IMHbI NYTU Yepes
E’izgg \ | 900 m aTmocdepy, H4aCTUYHO OT COCTOAHMA
2 100 \ | 20001 o BO3AYLIHOW  Macchbl (o6nvaqucm,
;1000 1500m| |- === / 3anblieHHocTn). Mpu manoi BbicoTe
f’: 900 ,{f ConHua NNOTHOCTb NOTOKa
£ 800 >_\ T CO/IHEYHOro M3nyyeHnsa mana. Koraa
§ 700 __’f’ \moae‘f“" ConHUe Haxoamutca B  3eHuTe,
E 600 " MNNOTHOCTb  MOTOKa  M3/y4YeHus,
E 500 |/ M3MEPEeHHaas Ha rOPMU3OHTa/IbHOM
& 400 MOBEPXHOCTU, MOXKET npesbiwatb 1
E:E: 0 10 20 30 40 50 60 70 80 90| KBT/M> (Ha ypoBHe Mmopa AN
= o BoicoTa ConHua, ° cpeaHeit nonocbl Poccun 0,9 KBT/m?).

PucyHoK 1 - U3meHeHue

NAOTHOCTU MNOTOKAa NPAMOr0 CONHEYHOro M3NlyYeHUA B 3aBUCMMOCTM OT BbICOTbl MECTHOCTU
Hapg, ypoBHeM mopsa U BbicoTbl ConHua



B MMpOBOM NpaKTMKe NPUHATO, YTO MPAMOE COJIHEYHOE M3/lyYeHue anA
CO/THEYHbIX YCTAHOBOK /IeTOM Hanbonee «npoAyKTUMBHO» C 8 — 94 ao 15— 16 u.

37O yTBEPXKAEHME B MOIHON Mepe OTHOCUTCA U K cpeaHel nonoce Poccun,
HEeCMOTpPA Ha TO, YTO NPOLAONKNTENBHOCTb CBETOBOMO AHA Y HAaC OKONO 17 Yacos, a
Ha 9KBaTope U B TponuKax 12 — 13 yacos. [leno B TOM, YTO Yy HAC, B YAaCTHOCTU B
Omckon obnactn, ConHue NeTom BCTaeT U caguTca MeasieHHO, A0Aro npebbiBas
Ha Mmanol BbicoTe. MaKkcumanbHoe Bpemsa noabema ConHua ¢ 10 go 20° Ha
3KBaTope, B TponuKax U B Omcke 21 uioHA coctasnaeT 45, 46 muHyT 1 1 yac 14
MWHYT cooTBeTcTBEHHO. CnegoBaTenibHO, B OMCKe paHHMM yTpom (Bevyepom)
ConHue nogHnmaeTtcs (cagutca) B 1,64 pasa meaneHHee, Yem Ha IKBaTope.

Mpyn HU3KKMX BbicoTax CoNHLA cNOCOHOHOCTb aKKYMYNMPOBAHUA COTHEYHOIO
N3NY4EeHUS COTHEYHbIMW CONAHBIMM NPyAaMmM 6e3 KOHLLEHTPATOPOB HU3KasA.

YuntbiBaAa BCe 3TO, ANA BbICOKMX reorpaduyecknx WMPOT NPeasiorKeH U
nccnefoBaH, KOHLUEHTPAToOp, CNOCOOHbIA  HAKAOHATbCA K NPUHUMMAOLLEN
N3ny4yeHne NOBEPXHOCTU, ANA HALLEro cay4van K COIHEYHOMY consHomy npyay [2]
(pncyHOK 2).

Mpu mncnonb3oBaHUKM cnegawero npueoga, obecneympatowero B TeYeHUe

OHA OPUEHTAUMIO OTparkatlolen MNOBEPXHOCTM KOHLEHTpaTopa, 6ausKyr K

nepneHanKynapy
FOPWU30HTa/IbHOM
NpoeKLmn
nagatoLLero
CONHEYHOro  Nyya,
MOYHO
ONTUMMU3NPOBATb
noctynaeHue
OTpPa*KEHHOTO
CO/IHEYHOrO
N3Ny4yeHusa B npya,.

MoBOpPOT KOHUEHTPaTOPa B

_ﬁ_saBMcuMOCTM OT_NoA0KeHMA CONHLA KoHeuHo, 310
1 - NpAMOE CONMHEYHOE M3/TYYEHNE, Tpebyer
m 2 — OTpPaXeHHOE COMHEeYHoe onpeaeneHHomn
7 VI3/Ty4ERKE, BbICOTbI
3 — CONHEeYHBIN conAHOM Npya, 4 —
I o KOHLUEHTpPAaTOpa n
KOHLEHTPA-TOP CONHEYHOI
IHEeprum, 5 — LeHTpanbHas onopa MEXaHN3MOB
KOHUEHTpaTopa, 6 —Koneco HaK/OHa ero
KOHLUEHTPATOPa, 7 — AOPOKKA BOKPYT OTparkatoLmx
npyaa, 8- oTpaxawuwas 3NeMEeHTOB.
NOBEPXHOCTb KOHLLEHTPATOPa Pucyox 2 -
KOHCTpyKTMBHasA

CXeMa KOHLIeHTPaLuU CO/IHEYHOW 3HEPruu B COJIHEUHDbIW CONAHOM NpyA KOHLLEHTPaToOpOoMm
CONHEYHOW 3HEpPrum 3a cueT cnexeHus 3a asuxeHmem ConHua no He6ocsopay.



MNpuBeaeHHaA Ha pPUCYHKE 2 KOHCTPYKTMBHAA CXeMa KOHUEHTpauuu
CO/THEYHOTO M3/ly4YeHUA SIBAAETCA YHUBEPCANbHOM ANA BbICOKMX LIMPOT, T.K. HE
TpebyeTcA  pAAOM  CTOALWEro 34aHMs C  OTpaXalowWMMu  NaHensmu,
OPMEHTMPOBAHHbBIMM Ha 0T, N KAK MMHMMYM ABYX KOHLLEHTPATOPOB (BOCTOYHOIO U
3anafHoro).

Pe3ynbTaThl NpoBeAEeHHbIX PAacyeTOB MOKa3blBAlOT, UYTO 3a CYET HaK/IOHa
KOHUeHTpaTopa Ha 10 — 15 ° maKcumanbHbId KO3GPUUMEHT KOHLLEHTpauuu
CONMHEYHOro M3nyyYeHua (nNpu BbICOTE KOHUEHTpaTtopa 6 MmeTpoB) B npya4
anametpom 10 m (2 R) gocturaet 5,0 npu Bbicote ConHua 10°. Mpwu sbicoTe ConHua
15° oH coctasnaet — 3,3, 1 2,6 — npu Bbicote ConHua 19°.

Mpyn 60nbwmx BbicoTax CoNHUA KO3PPUUMEHT KOHUEHTPALMN CHUXKAETCA
A0 2° N MeHee, M3-332 TOr0O YTO YMEHbLUAETCA [JIMHA MOKPbITUA npyaa
OTPa*KeHHbIM CO/IHEYHbIM U3TYYEHUEM.

PaHHen BeCHOM M NO34HEeN OCEHbID HA BEPTUKANbHYIO MNOBEPXHOCTb,
opueHTUpoBaHHYt0 B OmMcKOM obnactm Ha tor npuxoauTt Honblle COIHEYHOM
SHEPrum, Yem Ha BOCTOYHYIO M 3aMafHYyl0 BEPTMKANbHblE MOBEPXHOCTMU, MOSTOMY
3TO TeXHUYECKOoe pelleHne NO KOHLEHTPALUM CONHEYHOTO U3NYYEHUS U ANA 3TUX
BPEMEH roga nepcnekTUBHO.

Mcnonb3oBaHME KOHLEHTpaToOpa MMeeT NPenMyLLEeCTBA M AN MECTHOCTEN C
nepenagamum BbICOT. [NA TaKMX MECTHOCTEM, Npuxon NPAMOro CO/IHEYHOrO
N3NY4EeHUA, HANPUMEpP, HA HOMKHbIA CKAOH, NO CPAaBHEHMUIO C FOPU3OHTA/IbHOM
NOBEPXHOCTbIO PaHbLUE NepexoaunT Yepes HOMb BEYEPOM M 3anasabiBaeT yTPOM B
cpeaHem Ha 25 — 40 muHyT (418 ckaoHa ¢ yKnoHom 30°). A 3HauUT, aHaNOMMYHO
OyneT 3aTeHATbCA W BOAHAA rnagb nNpyaa, B TOM 4YMCAe MPU  HaAUuuUK
HEeNOABUXHbIX KOHLLEHTPATOPOB — HOXKHbIX OrPaXKAaLNX KOHCTPYKLUMNA 30aHUNA.

BecHoW 1 oceHbto, Korga Temnepartypa Bo3ayxa HuxKe + 10 — 15 °C, sceraa
b6ynet BCTaBaTb BOMPOC O TOM: YeMy OTAaTb NpeanoyYyTeHMe — MNacCMBHOMY
oborpeBy 34aHUA COMIHEYHBIM M3/y4YEHMEM Yepe3 COOTBETCTBYHOLME OKHA UM
3TO U3y4YeHMe HanpaBaATb B NpyA. [NOCKONbKY CXeMa KOHLEHTPALMM NO PUCYHKY
2 He cBfi3aHA C HOXHOM CTEHOM 34aHWA, TO C 3TOM TOYKM 3PEHMA OHA UMeeT
npeanoyteHue.

MpM MCNONb30BAHMWM AAHHOFO KOHLEHTPATOpa B COCTAaBE CO/IHEYHOrO
CONAHOrO npyaa Ans BbipabOTKM X0/N04a@ W ropAYero TenaocHabkeHua
KOMMOHOBKA [O0/I)KHA OblTb TakoW, 4tobbl pabota pgsuratena CTUpAWHra
OCYLLLECTB/AMACb 3a CYET TEN/OTbl LEHTPA/IbHOM YacTu Npyaa, rae Temneparypa
byner Hambonblen, a TENNOOOMEHHUKU CUCTEMbI FOpPAYEro BOAOCHAbXKeHMuA
6blnM 6bl pacnonoXKeHbl Ha Nnepudepumn npyaa y 60KoBbIX CTEHOK [2].

BbI6op TOM MAN MHOM CXEMbI KOHLLEHTPALMW 3aBUCUT OT MHOTUX GaKTOPOB.
3a nonApHbIM Kpyrom, Koraa netom ConHue CyTKaMM He CaguTcA 3a FOPU3OHT,
KOHUEHTpaLmMs No pUCYHKY 2 Hanbonee appeKTnBHas.

OnAa oueHKn 3GPeKTUBHOCTM KOHLUEHTPATOpA NpuHMMaem, ansa r. Omcka,
33 KpUTEpPMN NPOAYKTUBHOrO WMCMOAb30BaHMA 3sHeprun ConHua — BEINYUHY



NMOTOKa COJIHEYHOM 3HEpPrumu BCTynawwero B Boay npyaa anametpom 10 m 21
MIOHA B 8 4acoB yTpa NpPW YNCTOM aTmocdepe.

Ona npyaa gnameTtpom 10 m BEIMUMHA 3TOFO NOTOKA CONNHEYHOM SHEPrUm
coctasnfaet 32 kKBT1. an 400 BT/MZ.

Mpn unctom Hebe 6bINO onpegeneHo NOCTyn/JeHMe B Npys NPAMOro m
OTPa*KEHHOrO NPSAMOrO CO/IHEYHOrO U3/Iy4EHUS OT KOHLLEHTPATOpa (PUCYHOK 2) C
pasmepamm B BEPTUKAJIbHOM NonoXKeHun 6X8 m. PacyeTHoe BpemAa ¢ 6 o 12
4acoB, YCNOBHO NPUHUMASA, YTO NPUXOA, COTHEYHOM SHEPrMn A0 NOAYAHA U nocne
noayaHA O4AWHAKOB.

OueHouHbIN pacyeT bbln npoBegeH Npu ycnosum, Yto obecnevmsaeTcs
CMHXPOHHAsA  OpPWMEHTauMA  OTPa’kaloWen  MNOBEPXHOCTU  KOHUEHTpATopa
«NepneHaunKyNapPHO» rOPU30HTANIbHOM NPOEKLUMN NAaSAOLWEro COHEYHOrO /y4ya B
TeYEeHWe pacyeTHOro nepmoaa. Yron Hak/IOHA KOHUeHTpaTopa 4 (pMCYyHOK 2) K
NPyAy NPUHMMANCA TaKOW, KOTOPbIA, Npu ero BbicoTe 6 meTpos, obecneymsaeT
HanpaB/IEHNE BCEro OTPAXKEHHOrO CO/IHEYHOIO U3nyyYeHus B npya, 6e3 noKkpbITUA
MM MpuUaerarolen K npyay MecTHOCTU (A/IMHA MOKPbLITUA NpyAa OTPa*KeHHbIM
COJIHEYHbIM M3nydeHunem L, <2 R).

Kak nokasanu pacyeTbl; NPUMEHEeHWEe HAKJAOHHOro KOHLEeHTpaTopa
CO/THEYHOTO U3/Tly4EeHUSA C U3ObITKOM KOMNEHCUPYET HU3KYH MHCONALNIO BECHOM U
OCeHblO B cpegHen nonoce Poccun. be3 y4yeta TOro, 4to ANA MasjblXx NPyaos
notepn TenaoTbl 4Yepe3 AHO U OOKOBble CTEHKM MOryT ObITb CHUMKEHDI
HaanexKallen Tenaonsonaumen.

Mo pe3ynbTaTam pPacyeToB HUXKe NMpuBeaeHbl rpadunyeckme 3aBUCMMOCTH
MOTOKOB: MPAMOrO COJIHEYHOrO MU3/Jy4eHUA; MNPAMOro W OTPaAXKEHHOro oT
nepneHANKYIAPHOro 3emae KOHUEHTpaTopa, pa3mepamm 8 m B LUMPUHY N 6 M B
BbICOTY, CONHEYHOr0 W3NYYEHUA; NPAMOrO W OTPAXKEHHOrO OT HAK/IOHHOrO
KOHLLeHTpaTopa pasmepamum 8 M B WUPUHY U 6 M B BbICOTY, CONHEYHOrO
N3Ny4YeHuA, BCTYNaoWmMX B BOAY COJIHEYHOro CONAHOro npyaa anametpom 10 m B

penepHbIX TOYKax (pucyHkn 3, 4, 5, 6).
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1 — KpuTepuit NPOAYKTUBHOIO MCNONb30BaHMA 3Heprumn ConHua; 2 — NOTOK NPAMOro
CO/IHEYHOrO  M3ayyeHuA; 3 — CYMMapHbIA MOTOK MNPAMOrO W OTPa*KEHHOro ot

nepneHaNKYNApPHOro 3eMsie KOHUEHTPaATopa CO/IHEYHOrO M3N1yyYeHus; 4 — cymMapHbIA MOTOK



NPAMOrO M OTPAKEHHOTO OT HAK/JOHHOrO KOHLIEHTPaTOpa CO/IHEYHOrOo WM3/yYeHMA; B Yacax
YKa3aHo BpemMsa NpoAyKTUBHOIrO UCMOAb30BaHMA aHeprumn ConHua

PucyHok 3 - /[lHeBHble 3HaueHMA BCTynalowWero B BoAy nNpyaa MNPAMOro M
OTPAXKEHHOrO0  COJIHEYHOTO  U3NYYEHUA U MNPOAO/MKMUTENbHOCTb  NPOAYKTUBHOIO
MCNO/Ib30BaHWUA 3HEPTUU CONHLA B . OMcKe 21 uIoHA Npu YucTon atmochepe
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1 — KpuTepUiAi NPOAYKTUBHOIO MCNONb30BaHMA 3Heprumn ConHua; 2 — NOTOK NPAMOro
CO/IHEYHOrO  U3/y4YyeHuA; 3 — CYMMAPHbIA NOTOK MNPAMOrO M OTPA)KEHHOro  OT

nepneHaNKYyNApHOro 3emsie KOHUEHTPaTopa COMIHEYHOro M3nyyYeHus; 4 — cymMapHbIA NOTOK
NPAMOro M OTPAXKEHHOT0 OT HAKNOHHOrO KOHLeHTpaTopa CO/IHEYHOro MU3/yvYeHuA; B 4Yacax
YKa3aHo Bpema NpoAayKTUBHOIo MCNoNb30BaHMA aHepriun ConHua

PucyHok 4 - [IHeBHble 3HauyeHUA BCTynawuwiero B BOAy nNpyaa NpPAMOro u
OTPa*KEHHOro  COJIHEYHOr0  U3NYYEeHUA U NPOAONNKUTENbHOCTb  MPOAYKTUBHOrO
MCNO/b30BaHMA 3HEPrum conHua B r. Omcke 21 mas u 21 uiona npu yuctToii atmocdepe
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1 — KpUTepuit NPOAYKTUBHOrO UCMNO/b30BaHMA 3Heprnn ConHua; 2 — NOTOK NPAMOro

COJZIHeYHOoro U3nyvyeHumA, 3 - CyMMaprll‘;I MOTOK npamoro n OTpaxKeHHOoro oT

nepneHANKYNAPHOro 3eMe KOHLEHTPATOPa COJMIHEYHOTO M3nyyYeHuA; 4 — CyMMapHbIA NOTOK
NPAMOro M OTPAXKEHHOro OT HAK/JOHHOIO KOHLEHTpaTopa COMHEYHOro WM3Ny4YeHUA; B 4vacax
YKa3aHO BpemA NpOAYKTMBHOIO MCNOJIb30BaHMA sHeprnm ConHua

PucyHok 5 — [lHeBHble 3HauyeHuUA BCTynaww,ero B BOoAy npyaa nNpAMOro u
OTPAXKEHHOr0  COJIHEYHOrO  MU3/IlYYEHMA U NPOAONKUTENbHOCTD  NPOAYKTUBHOrO
MCNO/1Ib30BaHUA 3HEPrumn conHua B r. OmcKe 21 anpensa u 21 aBrycra npu uncrtoit atmocdepe
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1 — KpuTEepUiAi NPOAYKTMBHOIO MCNOb30BaHMA 3Heprumn ConHua; 2 — NOTOK NPAMOro

CO/IHEYHOrO  U3/y4eHMA; 3 — CYMMAPHbIM NOTOK MPAMOIO M  OTPAKEHHOro  OT

nepneHaAnKYAAPHOro 3eM/1e€ KOHLEHTPATopPa COJIHEYHOTO M3/y4eHus; 4 — CyMMapHbIA MOTOK
NPAMOro M OTPaXEHHOro OT HAaK/JOHHOIO KOHLEHTPATOpa COJIHEYHOTO WM3NYYEHUA; B 4acax
YKa3aHo BpemA NPOoAyKTUBHOIO NCNOAb30BaHMA sHeprun ConHua

PucyHok 6 — [JHeBHble 3HauyeHUA BCTYNawLW,ero B BOAY Npyaa NPAMOro u
OTPAXXEHHOTO0  COJIHEYHOr0  MU3/YYEHMA U NPOAO/IKUTENbHOCTb  NPOAYKTUBHOIO
MCNO/1Ib30BAaHUA 3HEPIrUM conHUa B . OMmcKe 21 ceHTABpPA Npu uucTon atmocdepe

MNonyyeHHble 3HaYeHMA NPOAO/IKUTEIbHOCTH NPOAYKTUBHOIO
ncnosb3oBaHua sHeprum ConHua (pucyHKM 3 — 6) ceeaeHbl B Tabaumuy 1.
Tabnmuya 1 - CBogHas Tabnuua NPOAOMKUTENBHOCTU  NPOAYKTUBHOrO

MCNO/1b30BaHUA CONIHEYHOM 9Heprumn CoJIHe4YHbim Npyaom B NEeTHUM nepunoaBr. Omcke.

21 21 mas 21 anpena | 21 mapra (21
Bug  noToKa  CO/MIHEYHOrO  M3/yYEHUs, | UIOHA (21 (21 ceHTAbpA)
BCTYMaloLWero B BOAY COJIHEYHOrO COMAHOTO nions) aBrycra)
npyAaa MpoAoNKNTeNbHOCTb NPOAYKTUBHOIO

ncnonb3oBaHMA sHeprum ConHua, Y

MpAamoe conHevyHoe nsnydyeHue 8 7,4 5,5 1,5
MNpamoe 7 OoTpakeHHoe oT
nepneHANKYNApPHOro 3emne KoHueHTpaTopa | 11,2 10,7 9,2 6,8
CO/IHEYHOE U3Ny4yeHne
Mpamoe un OTpaXKeHHoe OT HaKNoHHoro | 12,5 12 10,5 8,3
KOHLLeHTPaTopa CO/IHEYHOe MU3NyYeHne

Ha ocHOBaHWM pe3y/nbTaTOB MPOBEAEHHOro mMccnegoBaHus (Tabnuua 1)
BMAHO, YTO NPEANOMKEHHbIA KOHLEHTPATOP CO/MIHEYHOW 3HEprMM fABAseTcA Ana
COMIHEYHOTO CONAHOrO npyaa AelCTBEHHbIM crnocobom  (MHCTPYMEHTOM)
paclMpeHns BpemMeHM NPOAYKTUBHOrO WCNO/b30BaHMA 3Heprun ConHUa,
0cobeHHO NpWu HU3KKX BbicoTax Co/HUA B BbICOKUX reorpadpuyeckmx LIMpoTax
(pucyHOK 7).
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1 — KpuTEepUiAi NPOAYKTMBHOIO MCNOb30BaHMA 3Heprumn ConHua; 2 — NOTOK NPAMOro
COMIHEYHOrO WM3nyvyeHmMa 21 WMIOHA; 3 — CYMMapHbIM MNOTOK MNPAMOrO W OTPAXKEHHOTO OT
HAKJOHHOTO KOHLLEHTPATOpPa CONHEYHOro nsnyyeHua 21 mapta (21 ceHTAGPA); B Yacax yKasaHO
BpemMA NPOAYKTUBHOIO UCMOAb30BaHUA aHeprun ConHLa
PucyHok 7 — lHeBHble 3HaYeHMUA BCTYNAIOLWLEro B BoAy nNpyaa npamoro (21 uioHA) u
NPAMOrO WU  OTPAXXEHHOT0  COJIHeYHOro  u3nyyeHua (21 mapta(ceHTAbpa) wm
NPOAOIKUTE/IbHOCTD NPOAYKTUBHOIO MCNONIb30BaHMA 3HEpPruu conHua B r. Omcke u npwm
yuctom atmocdepe

MpMeHeHMe HAKNOHHOIO KOHLUEHTpaTopa MNO3BONAET pPaHHEeW BECHOM
HbICcTpee ocywecTBNATb NPOrpeB Npyaa, a 0CeHblo 3anacatb 60/ble CONHEYHON
SHEeprum Ansa sMMHero nepunoaa, 0axce 8 mom csay4yae ecnu CosHeYHbll consaHol
npyo nNoKpbim Kopo4Koii nb0a.

MpyAbl NpoMbILWAEHHON 3HepreTukn (naowaapto ot 1 ra go 0,75 KMZ) B
HU3KUX WwupoTtax mmetoT KMNL npumepHo 25 %. To ectb m3 Kaxgbix 100 [
NPAMOrO MU PACCeAHHOro CONHEYHOro M3/yd4eHUA, MOCTynarowero Ha eauHuuy
nnowaaun npyaa, 75 A paccemaetca B atmocdepy. Y HUX npn 3GPEeKTUBHOM
KoapoduumeHTe NOrnoWeHMA CONHEYHOrO U3NYYEeHMA NPUAOHHBIM CNOEM Npyaa
pasHom 0,7, KoapdumumeHTe NPOMNyCKaHUA CONHEYHOrO WM3NYYEHUA BEPXHUM W
N3ONNPYIOWMM C/I0OAMU BOAbl, HAXOAAWMMUCA HAL MPUAOHHbIM CNOEeM, PAaBHOM
0,7, pacconom NpUAOHHOIO CN0A aKKymyanpyetca npumepHo 50 K.

Mpn stom m3 Hux 25 [ TepAaeTcA M3-3a TensioNpPoOBOLAHOCTU Yepes
N30/INPYIOWMIA CNOWN BOAbI M AHO TPYyHTA, M TOAbKo 25 [ mcnonb3yetca ana
npeobpasoBaHMa. Ecan Ke 3a cyeT MPAMOro, pPacCcesHHOro WM OTPAXKEHHOro
NPAMOrO M pPaCCeAHHOro COJIHEYHOrO MU3NYYeHUA, B BbICOKMX LWWMPOTAX, Ha
eaAnHUUY naowaan npyaa byaetr noctynate 200 K CONHEYHOrO WM3NYYEHUA
(koapdurUmMeHT KoHUeHTpauuu 2). Ecan mns atux 200 K, nonosuHa, 100 Ax He
«aonaeT» A0 NPUAOHHOTO CNOA, 3@ CYET YKA3aHHbIX Bblwe Ko3dPMuueHToB
NornoWweHna n nponyckanma. A 25 K «notepseTcA» M3-3a TENJIOBbIX NOTEPb
yepes M30AMPYHOWNM CAOM BOAbl M AHO T[PYyHTa, TO WMCNO/Nb30BATbCA ANA
npeobpa3oBaHua bygeT yxe 75 K. 310 B 3 pasa bonbwe. KMNA npyga B aTOM
cny4yae nosblwaetca go 37,5 %. T.e. KMNA npyaa ctaHoBuTca B 1,5 pasa Bbiwe, yem
NpPW NOCTYNAEHUM TONbKO NPAMOrO U PacCEAHHOrO U3/ly4eHMA B 6ONbLLION NPYA.




Ona  yBenuyeHuAa nNoOCTynaeHuA B Npys CONHEYHOro WU3/yYeHUs B
nonyaeHHble Yacbl, Korga Bbicota ConHua Hambonbwana (Mmai, UoHb, Uob), 6e3
3aTeHeHWA aKBaTOPUM Npyaa PaHHUM YTPOM M NO3AHMM BEYEepPOM, KOr4a BbICOTbI
ConHua He3HauyuTeNbHbl, MOXHO, WCNONb30BaTb B KayecTBe OTpaxatens
BbICTynalowme «4yepgadHble» YacTM 3[aHUs, CHabXeHHble oOTpa)kaTtenem
NONYAEHHOIO CO/THEYHOTO U3/Ty4EeHUS, B COOTBETCTBMU C PUCYHKOM 8.

MocKonbKky npeanaraemas WHAMBMAYaNbHAs 3/EKTPOCTAaHUMA Ha base
CO/IHEYHOro CONAHOro npyaa (renvMoanekTpoctaHuua) noapobHoO onucaHa B
paboTe [2], TO OCTaHOBMMCA HA €€ KOHCTPYKTUMBHOM cxeme U npuHuune pabote
KPaTKO, UCXo4A U3 LLeIN 1 3a4a4M AAaHHOM CTaTbM.
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1 — conHevyHoe mn3nyyeHume; 2 — KOHLEHTPATOP COJIHEYHOrO U3sy4YeHua; 3 — NoKpbiTMe
TENNOU30NALNOHHOE; 4 — KOTN0BaH, 3aMno/IHEHHbIN NbAoM; 5, 8 — TensoBaa rpaBMTaLMOHHAA
Tpyba (TepmocndoH); 6 — BO34yx0BOA; 7 — INEKTPOCTAHUMA; 9 — CONHEYHbIN conAaHon npya; 10
— Bo3ayxoBog; 11 — rpyHT; 12 — oxna*kgaemaa 4acTb TENN0BOM rPaBUTALMOHHOM Tpybbl 5,
pasmelleHHan Ha BO3ayxe — orpa*kAeHue KoTA0BaHa No nepumetpy; 13 — oxnaxgaemasn 4acTb
TEN/0BON rpaBuUTaLMOHHON TpPybbl 5, pa3smelleHHas BO Abay/Boge KoTnoBaHa 4; 14 —
OoTparkaTenb NONYAEHHOIro COHEYHOro U3/Tly4eHuA.

PucyHOK 8 — KOHCTPYKTUBHAA CXema resimo3/1eKTPOoCTaHLUmn

Mpeanaraeman ycTaHOBKA (cuctema) paboTaeT OT CONHEYHOWN 3Heprumn 1,
3aMaceHHOM COMIHEYHbIM COoNfAHbIM npyaom 9. Tennota U3 npyaa no TenaoBoOM
Tpybe 8 nocTynaeT K 3NeKTpoCTaHUuuW 7, rae B TEPMOAMHAMMUYECKUX LMKNAX
npeobpasyeTca BHayane B 3HEPruio MOTOKA Macna, 3aTem B MeXaHWUYEeCKyl U
Aanee 3/1eKTPUYECKYlo 3Hepruio. He wmcnonb3oBaHHaa B LMKAAX Tennota Mo
Apyroit Tennoson Tpybe 5 oTBOAMTCA B KOT/IOBAH CO NbAOM 4, Bbi3biBas ero
TasAHue. [peobpa3oBaHME CONHEYHOW 3SHEPrMn B 3SHEPrU0 MNOTOKa Macna
ocyuiectsnseTca asuratenem CTUPANHIA C MaciAHbIM HAaCOCOM.

KoHUeHTpaTop 2 NOCTOAHHO, 3a CYeT MOBOPOTa BOKPYr LLEHTPa/bHOM
onopbl (No3. 5 puUcyHOK 2), yBennumBaeT MOCTyNJAeHUe CONHEYHOW 3Hepruu B
npya. Npu 6onbwmnx BbicoTax ConHua (Mai, UIOHb, UIO/b) B NOyAEHHOE Bpems,
Korga 6™ MeTpoBOM BbICOTbI KOHLUEHTpaTopa 2 byAeT He xBaTaTb, oTpakaTesnb 14



6ynet obecneumBaTb [AOMNONAHUTE/IbHOE MOCTYN/IEHWEe B MpPyd COJIHEYHOrO
N3Ny4YeHUs.

Opyrne obnactm npumeHeHMA HAKNOHHOINO KOHLEHTPATOpPa COJIHEYHOMU

aHeprum.

[pednoxeHHas mexHoA02UA KOHUEeHMpPayuu conHe4YyHol 3Hepauu Mmoxcem

66/IMb UCM0/16308aAHA NPU IKCMAYAMAYUU MAOCKUX CO/IHEYHbIX KOAAEKMOPO8 U
¢omosanekmpu4yeckux npeobpaszosamerneli, Komopsie Hado bydem, 8 omau4ue
om  mpaduyuoHHOU  opueHmMauyuu 8  M[POCMPAHCMBE,  Pacrnona2ame
20pU30HMAnbHO. Tak, Ymobbl KOHUEHMpPamop Moz MEHAMb CB80E 0/10MEHUE,
MAKMe KaK Mpu e20 3KCrayamayuu ¢ COHEYHbIM COAAHbIM pyoOoM, UCMONb3YA
npu amom «4yepOayHble» Yacmu 30aHUA 07 00MOAHUMeNbHOU KOHUeHmMpayuu
3Hepauu 8 nosyo0eHHbIe Yacel.

Echn Hebo obnayHoe, TO Boaa (TensoHOCUTENb) B MIOCKOM CO/IHEYHOM
Konnektope, Koraa ConHue «BbIXOAUT» M3-3a Tyd Ha HENPOAO/IKUTENbHOE
Bpems He Bcerga ycneet Harpetbca Ao pabouelt TemnepaTypbl. Mosatomy Korga
ConHue «3axoauT» 3a Ty4y, TENNOHOCUTE/NIb OCTbIBAEeT, 6€3 aKKyMy/MpOoBaHMS
TENNOoTbl, HanNpumep, BOAAHbIM GaKOM-akKymynstTopom. lNpu onpeaeneHHoM
NepuoaAnNYHOCTM YepeaoBaHUA CONHEYHbIX M MAaCMYpPHbIX NepuoaoB B TeyeHue
AHA aKKYMYNATOP MOXKET W He BOCMOJIHWMTb 3anac TennoTtbl. [pumeHeHue
KOHLUEeHTpaTopa obecneynTt YyCKOPEHHbIM BbiIXOA Ha pabounii pexum, yto byaer
CNocobcTBOBATbL MOBbLIWEHMIO 3PPEKTUBHOCTU PabOTbl NNOCKOTO CONHEYHOro
KONNEeKTopa B LenoM, 0CO6eHHO Npu HMU3KKUX BbicoTax ConHua.

B BbICOKMX reorpaduyeckmMx LWKUPOTax 3a CYET ONTUMasbHbIX ¢opm
KOHLLEHTPaTopa COMIHEYHOTO M3/ly4eHMA U OTparkaTena NosyaeHHOro CO/IHEYHOro
N3NYYEHUA MOXKHO [A06MTbcA 3OPEKTUBHOTO aAKKYMYIMPOBAHMUA COJTHEYHOM
SHEepPrumn B TeYeHne BCEro JIETHEro nepnoaa.

Mpeanaraembli KOHUEHTPATOP MOMKeT HanuTh 3pPeKTUBHOE NpUMeHeHue
B Poccum npu MCcnonb3oBaHUM CONIHEYHOM 3HEPruM AN NOKaANIbHbIX CUCTEM
BOAOCHAOXEHMA, 3NEeKTPOCHAbXKEeHMA, X0N1040TENNOCHABKEHNA, ANA CONHEYHOM
6aHn 1 neuun, ona 6GUOrasoBON YCTAaHOBKM M CYLLKM MATEPMAN0B M Cbipba U T.A4. [2].
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