CMOCOb PACLUMPEHNA CYTOYHOIO U CE3OHHOTIO
BPEMEHHOIO ANAMA3OHA NPOAYKTUBHOIO
NCMNOJZIb3OBAHWA SHEPTUN CO/THUA B BbICORUX LLUMPOTAX

Ocagunn I.B., nHxeHep

YenoBeyeckMin ym efiBa 1M MOXKET OCTaBaTbCA COBEPLUEHHO CBOOOAHbIM
OT npeaybexaeHuU, 1 pellatouime, yCTaHOBUBLLUMECA MHEHMA 4acTo Co3JatoTcA,
npexae yem 6bIN10 cAeNaHO OCHOBaTe/IbHOE McC/egoBaHMe npeameTa BO BCex
ero acnektax. CKasaHHOe OTHOCUTCA M K TOCMOACTBYIOLLEMY 3abayKAeHUIo,
KOTOpOe, C OAHOM CTOPOHbI, OrpaHUYMBAET NpuMeHeHune 3Heprnm ConHua, a B
[IPYro — CMeLlnBaeT B OAHY «Ky4dy» TEXHONOTMN NPUMEHEHUA €ro sHepruu ana
3HeprocHab»keHusa. TpyAHO nNpeanonoKuTb cebe HeYTo CToNb OLWNBOYHOE,
HeXenu 3To. ITO Aano MNOBEPXHOCTHbIM MccaeaoBaTenam obpectn cuabHoe
OpY*KMEe NPOTUB COTHEYHOMN SHEPTreTUKM.

Monpobyem pa3obpaTbCsi B 3TOM BOMPOCE, HECMOTPA Ha npucywme
sHeprum CoNHUa BHELLIHWE NPOABAEHUA.

ConHeyHana  3Heprns  xapakTepusyetrca  ABYMA  0cobeHHOoCTAMM,
OrpaHNYMBAIOLLMMM €€ LIMPOKOE MPUMEeHeHue B cpeaHen nonoce Poccun. 3T0
HEenoCTOAHCTBO BO BPEMEHU M HU3KasA NIOTHOCTb SHEPreTUYECKOro NoToKa.

Ecnn Ha nepBblii €@ HeJO0CTaTOK Mbl BIMATb HE MOXKEM, T.K. NMOCTOSAAHHO
Pa3roHATb Ty4n BbiMAeT cebe AopoXKe, TO BTOPOM MOXKHO HUBEINMPOBaTb, 1MbO 3a
CYeT pa3melleHMA YCTAaHOBOK U CUCTEM COJTHEYHOWM SHEPreTUKM KaK MOXKHO Bbille
Haj YPOBHEM MoOps, MO0 3a cYET UCNONb30BAHUA KOHLEHTPATOPOB COHEYHOrO
N3NYYEHUS.

MNOTHOCTb NMOTOKAa CO/IHEYHOrO M3/y4EHUA Ha Pa3/INYHbIX BbICOTaxX Haf,
ypoBHEM MopA U OT BbicoTbl CONHLA NpeacTaB/ieHa Ha pucyHke 1 [1].

CTeneHb YMeHbLUEHMNA NJIOTHOCTU NOTOKa COJIHEYHOTO M3/YYEHUA 3a CYET
aTMocdepHOro nornoLWeHna 3aBUCUT

:400’ 240m | YaCTUMHO OT A/MHbI NyTU 4Yepes

E‘Egg \ \ 900{m atmocdepy, YaCTUYHO OT COCTOAHMUA

y 5000 —-— | BO3aywHoW maccbl (06navHoCTY,

Y1100 plust .

31000 1500 m o= T 3anbineHHocT). Mpu manoi BbicoTe

8 500 7 ConHua NAOTHOCTb noToka

Y |

e

5 800 A o — CO/MIHEYHOro M3nydyeHus mana. Koraa

¢ 700 lﬁ gooet CoNHUE  HaxoauTCs B  3EHWUTe,
{

3600 1§ NNIOTHOCTb  MNOTOKa N3Ny4YeHus,
! v

8 500 L/ M3MepeHHaa Ha TrOPM3OHTaNbHOM

§400 MOBEPXHOCTM, MOXKET npeBbiwaTb 1

Ezg. 0 10 20 30 40 50 60 70 80 90| KBT/M? (Ha ypoBHe MmopAa AnA

m BbicoTa ConHLa, ? cpeaHei nonocbl Poccum 0,9 KBT/m?).

PucyHoK 1 -  WU3meHeHue



NJOTHOCTU MOTOKA NPAMOrO COJIHEYHOrO U3/lyYeHUA B 3aBUCMMOCTU OT BbICOTbl MECTHOCTM
Hag ypoBHeM mopsA 1 BbicoTbl ConHua

B MUpOBOMN MpaKTUKe MNPUHATO, YTO NMPAMOE COJIHEYHOE WU3/IyYeHue ANns
CO/IHEYHbIX YCTAHOBOK JIeTOM Hanbonee «npoayKTmsHo» c 8 — 94 ao 15-16u.

ITO yTBEP)KAEHUE B MOJHON Mepe OTHOCUTCA U K cpeaHel nosoce Poccun,
HEeCMOTPS Ha TO, YTO NPOLAOKUTENBHOCTb CBETOBOIO AHSA Y HAac okoso 17 yacos, a
Ha 3KBaTope M B Tponukax 12 — 13 vacos. [lenio B TOM, YTO Yy Hac, B YaCTHOCTU B
Omckomn obnactn, ConHue netom BCTaeT U caguTca MeaJsIeHHO, A0NTro npebbian
Ha Manoin BbicoTe. MaKkcumanbHoe Bpema nogbema ConHua ¢ 10 go 20° Ha
3KBaTOpe, B Tponukax u B Omcke 21 mnoHs coctasnset 45, 46 muHyT 1 1 vac 14
MUHYT COOTBeTCTBEHHO. CneaoBaTenbHo, B OMcKe paHHMM yTpom (Beuyepom)
ConHue noaHumaeTtca (caautcsa) B 1,64 pasa megneHHee, YeM Ha IKBaTOpE.

Mpu HM3KMxX BbicoTax CoNHLA CNOCOBHOCTb aKKYMYIMPOBaHUA COTHEYHOTO
N3NY4EeHUA COTHEYHbIMM CONAHBIMU NPYAaMKN 6e3 KOHLLEHTPAaTOPOB HMU3KaS.

YuutbiBaa Bce 3TO, ANS BbICOKMX reorpapuyeckmnx LNPOT NMPeasioKeH U
nccnenoBaH, KOHUEHTPATOp, CMAOCOOHbLIN  HAKNOHATLCA K MNPUHUMALOLLEN
N3ly4eHre NOBEPXHOCTU, A5 HALLEro CAy4Yas K COIHEYHOMY coniaHomy npyay [2]
(pucyHOK 2).

Mpu Mcnonb3oBaHUM clejsllero npusoaa, obecrneymBalowero B TeyeHue

[HA OPWEHTALMI0O OTpa)Kalolen MOBEPXHOCTU KOHUEeHTpaTopa, O/u3Ky K

nepneHanKynapy
FrOPU30HTA/IbHOM
npoekuunm
nagatow,ero
CO/IHEYHOro  Jlyya,
MOHO
ONTMMU3NPOBATH
nocTynaeHue
OTPAXXEHHOTO
COJIHEYHOTO
U3Ny4eHua B npya,.

]

NoBOPOT KOHLLEHTPATOpPa B

3aBUCMMOCTU OT NooKeHna ConHua KoHeuHo, 370
& 6

\ﬂ'“ 1 — npamoe conHeuyHoe n3nyyeHue, Tpeobyet

2 — OTpaXKeHHOEe CONTHeYHOoe onpeaeneHHomn

uanyieHue, BbICOTbI

3 — conHeyHbIn conaHom npya, 4 —

—— N KOHLeHTpaTopa U
KOHLEHTPa-TOP CO/THEYHOM

SHepruw, 5 — LieHTpanbHas onopa MEXaHN3MOB
KOHLeHTpaTopa, 6 —Koneco HAK/1I0Ha ero
KOHLIEHTpaTopa, 7 — IOPOKKa BOKPYT OTpaKatoLLMX

npyaa, 8-—oTpaskatowasn
NOBEPXHOCTb KOHLIeHTpaTopa

3/1eMEeHTOB.
PucyHok 2 -

KoHCcTpyKTUBHaA



CXeMa KOHLIeHTPauuuU COJIHEUYHOW 3HepPrMyM B COJIHEYHbIN CONAHONM NpPyp, KOHUEHTPaTopom
CONNHEYHOMW 3HEePrum 3a cYeT cnexeHusa 3a asmxeHnem ConHua no Hebocsoay.

MpuBeaeHHaa Ha PUCYHKe 2 KOHCTPYKTMBHAA CXema KOHUEHTpauuu
CO/IHEYHOTO M3/y4eHUs ABNAETCA YHUBEPCANbHOM AN BbICOKMX LWIMPOT, T.K. He
TpebyeTcA  pAAOM  CTOALWEro 34aHMS  C  OTpaXawWwMMW  NaHenamu,
OPUMEHTUPOBAHHbBIMM Ha 0T, U KAK MMHUMYM Z1BYX KOHLLEHTPATOPOB (BOCTOYHOIO U
3anaZHoro).

Pe3ynbTaTbl NPOBEAEHHbIX PACYETOB MOKA3bIBAlOT, YTO 33 CYET HAKIOHa
KOHueHTpaTopa Ha 10-15° maKcumanbHbii  KO3PHULMEHT KOHLIEHTPaLUK
CO/IHEYHOTO M3nydyeHua (Npu BbICOTE KOHUEHTpaTopa 6 MeTpoB) B npya
avameTtpom 10 m (2 R) gocturaet 5,0 npu ebicote ConHua 10°. Npwu BbicoTe ConHua
15° oH coctasnser — 3,3, n 2,6 — npwu sbicote ConHua 19°,

Mpun 6onbwmx BbicoTax ConHua KOIPOULMEHT KOHLEHTPALMM CHUXKAETCS
80 2° n MeHee, M3-33 TOr0O YTO YMEHblUAeTcA [JAMHa MOKPbITMA Npyaa
OTPa*KEHHbIM CO/THEYHbIM U3/TY4EHUEM.

PaHHel BeCHOM M NO34HEen OCeHb Ha BEPTUKANbHYH MNOBEPXHOCTD,
OpueHTUpoBaHHyt0 B OMcCKoi obnactu Ha wor npmxoauT 6onblue CONHEYHOWM
3HEpPrum, YemM Ha BOCTOYHYIO M 3anagHyt0 BEPTUKA/ibHbIe MOBEPXHOCTU, MOITOMY
3TO TEXHUYECKOE pelleHMe NO KOHLEHTPALMM CONHEYHOTO U3NYYEHUA U ANS ITUX
BPEMEH roga nepcnekTuBHO.

Mcnonb3oBaHMe KOHUEHTPaTopa MMeeT NPeMMyLecTBa U gna MeCcTHOCTEN C
nepenagamu BbICOT. [NA TaKMX MECTHOCTeM, Npuxom, NPAMOro COJIHEYHOrO
U3NYYEeHUA, HaNPUMeEpP, Ha HMKHbIM CKAOH, NO CPAaBHEHWUID C FOPU3OHTANbHOWM
NMOBEPXHOCTbIO PaHblUe NEePexoamT Yepes HO/b BEYEPOM M 3ana3ablBaeT yTPOM B
cpegHem Ha 25 — 40 muHyT (ana cknoHa ¢ yknoHom 30°). A 3HAUMT, aHaNOTMMUYHO
byaeT 3aTteHATbCA W BOAHAsA rNadb Npyaa, B TOM 4UYMCAEe NPUM  HanMuuu
HENOABMXHbIX KOHLLEHTPATOPOB — IOXHbIX OrPa*kAatoLWMX KOHCTPYKLUNIA 34aHUNA.

BecHoW 1 oceHblo, Korga Temnepartypa so3ayxa Huke + 10 — 15 °C, scerpa
byaeT BCTaBaTb BOMPOC O TOM. YeMy OTAaTb NpeanoyYTeHMe — MNaCCMBHOMY
oborpeBy 34aHUA CONHEYHbIM U3NYYEHMEM Yepe3 COOTBETCTBYIOLIME OKHa MM
3TO M3y4YeHUe HanpaBaATb B Npya. [OCKONbKY CXeMa KOHUEHTPALMMN NO PUCYHKY
2 He CBf3aHAa C HOMKHOW CTEHOW 34aHuA, TO C 3TOM TOYKM 3PEeHUss OHa MMeeT
npeanoyteHme.

Mpu MCNONb30BAaHMM AAHHONO KOHLEHTpaTopa B COCTABE CO/IHEYHOrO
conAaHoro npyga pAana BbipaboTkKM xonoga W ropsadYero TennocHabXkeHua
KOMMOHOBKA [A0/KHa ObiTb TakoW, 4tobbl pabota pgsuratena CTupauHra
OCYLLECTB/ANACL 3a CYET TEeNN0Tbl LEHTPaNbHOM YacTu npyaa, rae temnepaTypa
6ynet Hambonblien, a Ten00OMEHHUKM CUCTEMbI TOPSYEro BOAOCHAOXKEHUA
6binKM 6bl pacnonoxeHbl Ha Nnepudepun npyaa y 60KoBbIX CTEHOK [2].

Bbi6oOp TOM MAM MHOM CXEMbI KOHLEHTPALWM 3aBUCUT OT MHOTMX GaKTOpPOB.
3a nonApHbIM Kpyrom, Korga netom ConHUE CyTKaMM He caguTcA 3@ FOPU3OHT,
KOHLEHTPaLUma No pUCYHKY 2 Hanbonee apdeKTnBHaA.



Onsa oueHKkU 3dPEKTUBHOCTU KOHUEHTpaTopa npuHUmaem, ana r. Omcka,
33 KpUTepuit NPOAYKTUBHOIO WCNO/b30BaHUS 3Heprunm CoNHUA — BEJIUYUHY
NMOTOKa COJIHEYHOM 3Heprum BCTynatouwero B Boay npyaa gvamertpom 10 m 21
nioHs B 8 yacoB yTpa Npu YncTok atmocdepe.

Ona npyaa amametpom 10 m BenMUYMHA 3TOro NOTOKA COTHEYHOM SHEPrumn
coctasnset 32 KBT. Mam 400 BT/m>.

Mpu ynctom Hebe 6bINO onpeaeneHo NOCTyN/ieHUEe B MPYA NPAMOro U
OTPa*KEHHOro NPAMOro CO/IHEYHOTO M3/YYEHMA OT KOHLEeHTpaTopa (pUCYHOK 2) ¢
pasmepamu B BEPTUKAbHOM MoJsioxeHnn 6X8 m. PacuetHoe Bpemsa c 6 ao 12
4acoB, YC/IOBHO MPUHMMaA, YTO NPUXOJ CONHEYHOM SHEPTUM A0 NOAYAHA U Nocne
nonyaHA oANHaKOB.

OueHOYHbIN pacyeT 6bln NpoBefeH Npu ycnoBuM, 4YTo obecneuymBaeTca
CUHXPOHHaA  OpPMWEeHTaUWA  OTpakalolweh  NOBEepPXHOCTU  KOHLEeHTpaTopa
«nepneHaMKyNAPHO» rOPU30OHTAIbHOM MNPOEKUUN NafatoLero CoOHEYHOro yya B
TeYeHMe pacyeTHOro nepmopga. Yron Hak/loHa KoHueHTpaTopa 4 (pucyHoOK 2) K
npyay NpUHUMaNcA TakoM, KOTOPbIA, NPU ero BbicoTe 6 meTpos, obecneuymBaeT
HanpaB/ieHNEe BCEro OTPa*KEHHOro COMIHEYHOro U3/lydeHuns B npya, 6e3 nokpbiTUA
UM MpUAeralowWwen K npyay MecTHocTu (4/MHa MOKPbLITUA MpyAa OTPaKeHHbIM
CONIHEeYHbIM usnyyeHunem L, <2 R).

Kak noKka3anu pacyeTbl, NPUMEHEHUE HaK/JIOHHOIO KOHLEHTpaTopa
CO/THEYHOTO U3/Ty4EeHUA C U3ObITKOM KOMMNEHCUPYET HU3KYHO MHCONALMIO BECHOM U
oceHblo B cpeaHel nonoce Poccun. Bes yyeta TOro, 4to AN ManbiXx NPyaos
notepu TenaoTbl 4yepe3 AHO U OOKOBble CTEHKM MOryT ObiTb CHUMKEHDI
Haa/seXallen Tennons3onaumnen.

Mo pe3ynbTaTam pPacyeToB HUMKE NpUBeAeHbl rpapuyeckme 3aBUCUMOCTU
NMOTOKOB. MPSIMOrO COJIHEYHOTO M3/NYYEHUA, MNPAMOrO W OTPAXKEHHOro OT
nepneHAVKYNAPHOro 3em/ie KOHLeHTpaTopa, pa3mepamm 8 m B LWUMPUHY M 6 m B
BbICOTY, COJIHEYHOTO W3NY4YEeHUA, MNPAMOrO U OTPAXKEHHOro OT HAKAOHHOro
KOHUEeHTpaTopa pasmepamu 8 M B WMPUHY M 6 M B BbICOTY, COJIHEYHOrO
N3Ny4YeHuA, BCTyNawoLWmx B BOJY COJIHEYHOrO CONsIHOTo npyaa anameTtpom 10 m B
penepHbIx TouKax (pucyHkn 3, 4, 5, 6).
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1 — KpuTepUn NPOAYKTUBHOrO UCMONb30BaHUA 3Heprun CoNHuA; 2 — NOTOK NPAMOro
CONIHEYHOrO  M3ny4yeHuA; 3 — CYMMapHbIM MOTOK MNPAMOrO WM OTPA*KEHHOro  OT
nepneHanKyNAPHOro 3eme KOHUEHTPATOpa COIHEYHOro M3ydeHus; 4 — cymMapHbIA MOTOK
NPAMOro U OTPA*KEHHOTO OT HAK/NOHHOIO KOHL,EHTPATOpa COMIHEYHOrO M3NYy4yeHMA; B 4acax
YyKa3aHO BpemMs NPoAyKTMBHOIO MCNOAb30BaHMA 3Heprumn ConHua

PucyHok 3 — [IHeBHble 3HAYeHMA BCTyNaloWeEro B BoAy NpyAa NpAMOro wm
OTPa)KEHHOrO0  CO/IHEYHOrO  M3/yYeHUA U NPOAO/KUTENbHOCTb  NPOAYKTUBHOIO
MCNONb30BaHUA 3HEPTUM CONMHLA B I. OMcKe 21 uIoHA Npu uncToii atmocdepe
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1 — KpuTepuit NPOAYKTUBHOIO MCMO/b30BaHUA 3Heprun ConHua; 2 — NOTOK NPSIMOro

CO/IHEYHOrO WM3/yYyeHua, 3 — CYMMapHbIA MNOTOK MNPAMOIO W  OTPAXKEHHOro OT

nepneHAMKYNAPHOro 3emae KOHLEHTPATopa COMHEYHOro M3nyyeHus; 4 — CyMMapHbIM MOTOK
MPAMOrO M OTPAXKEHHOrO0 OT HAKNOHHOTO KOHLEHTPATOpa CO/MHEYHOro WM3Ny4yeHus; B 4yacax
YKa3aHo BpemsaA NPoAYyKTMBHOIO UCNO/Ib30BaHUA aHeprun ConHua

PucyHok 4 — [lHeBHble 3HauyeHMA BCTynawwWero B BoAy NpyAa NpAmMoro wu
OTPAXXEHHOrO0  COJIHEYHOrO  M3NYyYeHUA U MNPOAOMKUTENbHOCTb  NPOAYKTUBHOrO
MCNO/b30BaHUA SHEPrUM CONHLA B I. Omcke 21 masa u 21 uona npu uuctoii atmocdepe
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1 — KpuTepuit NPOAYKTUBHOIO MCMO/b30BaHUA 3Heprumn ConHua; 2 — NOTOK NPSMOro

CO/IHEYHOrO M3ny4YyeHua, 3 — CYMMapHbIA MNOTOK MNPAMOrO W  OTPAXKEHHOro OT

nepneHanKyNAPHOro 3eme KOHUEHTPATOpa CO/IHEYHOro M3ydeHus; 4 — cymMapHbIA NOTOK
NPAMOro U OTPAXKEHHOTO OT HAK/NOHHOIO KOHL,EHTPATOpPa COMIHEYHOrO M3NYy4yeHMA; B 4acax
YKa3aHO BpemMs NPoAyKTMBHOIO MCNOb30BaHMA 3Heprumn ConHua



PucyHok 5 — /[lHeBHble 3HauyeHMA BCTynawowWero B BoAy NpyAa NpAmMoro wu
OTPAXXEHHOrO0  COJIHEYHOrO  MU3NlYyYeHUA U MPOAOMKUTENbHOCTb  NPOAYKTUBHOrO
MCNO/b30BaHUA SHEPrUm CONHLA B r. OmcKe 21 anpens u 21 aBrycra npu uuctoii atmocdepe
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1 — KpuTepuit NPOAYKTUBHOIO MCMO/b30BaHUA 3Heprun ConHua; 2 — NOTOK NPSMOro
CO/IHEYHOrO  M31y4YyeHua, 3 — CYMMapHbIA MNOTOK MNPAMOrO W  OTPAXKEHHOro OT

nepneHAMKYNAPHOro 3emae KOHLEHTPAToPa COMHEYHOro M3nyyeHus; 4 — CyMMapHbIM MOTOK
MPAMOrO M OTPAXKEHHOrO0 OT HAKNOHHOTO KOHLEHTPATOpa CO/MHEYHOro WM3Ny4yeHus; B 4acax
YKa3aHo BpemsaA NPOoAYKTMBHOIO UCNO/b30BaHUA aHeprun ConHua

PucyHok 6 — /lHeBHble 3HauyeHMA BCTynawowWero B BoAy NpyAa NpAMoOro wu
OTPAXXEHHOrO0  COJIHEYHOrO  MU3/lyYeHUA U MPOAOMKUTENbHOCTb  NPOAYKTUBHOrO
MCNO/1b30BaHUA SHEPrumn CONHLA B I. OMcKe 21 ceHTABPA Npu uncroii atmocdepe

MNonyyeHHble 3Ha4vyeHuA NPOAONKUTE/IbHOCTH NPOAYKTUBHOIO
ncnonb3oBaHus aHeprum ConHua (pucyHkn 3 — 6) cBeaeHbl B Tabanuy 1.
Tabnamua 1 - CBogHasa TabaMua NPOAOMKUTENBHOCTM  NPOAYKTUBHOrO

MCNO/1b30BaHUA COJIHEYHOM 9HEepruun Cos1IHe4YHbim Npyaom B NeTHUn nepuoasBr. OmckKe.

21 21 mas 21 anpens | 21 mapra (21
Bua  nOTOKa  CONHEYHOrOo  M3/yYEeHUA, | UIOHA (21 (21 CeHTAbpA)
BCTyNaloLlero B BOAY CO/IHEYHOrO CONSHOrO nonA) aBrycra)
npyaa MPOAONKUTENBHOCTb MPOAYKTUBHOIO

MCNoNb30BaHUA aHeprnmn ConHua, 4

Mpamoe conHeyHoe n3nyyeHune 8 7,4 55 15
MNpamoe 7 OTpa*keHHoe oT
nepneHaANKYNAPHOro 3em/e KOoHueHTpaTtopa | 11,2 10,7 9,2 6,8
CO/IHEYHOE U3yYeHne
MpAMoe UK OTparKeHHoe OT HaKAoHHoro | 12,5 12 10,5 8,3
KOHLEHTPATOPa CONIHEYHOE U3/lyYeHne

Ha ocHOBaHMM pe3ynbTaToB NPOBEAEHHOro ucciegoBaHusa (Tabnauua 1)
BMAHO, YTO MPEANOXKEHHbIA KOHLEHTPATOP CONHEYHOM 3Heprumn ABnaetca Ans
CO/IHEYHOrO CONAAHOTO NpyAa [AOeNCTBEHHbIM  CNoCcobom  (MHCTPYMEHTOM)
paclMpeHMa BPemMeHW MNPOAYKTMBHOrO WCNONb30BaHMA 3Heprun ConHua,
0Cco0beHHO NpU HU3KUX BbicoTax ConHLA B BbICOKUX reorpadpmyeckmx LWMpoTax
(pucyHOK 7).
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1 — KpuTepUn NPOAYKTUBHOrO UCMNONb30BaHUA 3Heprun ConHuA; 2 — NOTOK NPAMOro
CO/MIHEYHOro wm3nyyeHma 21 uwoHA; 3 — CYMMApHbIM MOTOK MPAMOrO W OTPAKEHHOro OT
HaKNOHHOIO KOHL,EHTPaTopa CoNHeYyHoro usnydyeHus 21 mapta (21 ceHTabpA); B Yacax yKasaHo
BpeMA NPoAYyKTUBHOIO MCNONb30BaHUA sHeprum ConHua

PUcyHOK 7 — [JHEBHble 3HAaYEeHUA, BCTYNAKOLWEro B Boay npyaa npamoro (21 uioHa) n
NPAMOrO U  OTPA)KEHHOro  COJIHEeYHOro u3nydeHua (21  mapra (ceHTabpa) u
NPOAOMKUTENbHOCTD NPOAYKTUBHONO MCMNOJ/Ib30BAaHMA 3HEpPrum conHua B r. OmcKe v npu
ynctom atmocdepe

MpUMeHEHME HAK/IOHHOIO KOHLEHTPATopa MO3BOJIAET pPaHHEW BeCHOW
BbICTpee OCyLecTBNATbL NPOrpeB Npyaa, a OCEHbIO 3anacaTb 60/blle CONHEYHOM
SHEepruun Ana sMMHero nepuoaa, 0axce 8 mom cay4yae ecnu conHeyHolli conaHol
npyo NoKpobim KopoYKoii nboa.

Mpyabl NpOMbIlWIeHHOM 3HepreTukM (naowaapto ot 1 ra go 0,75 KMZ) B
HU3KMX wupoTtax umetoT KMNA npumepHo 25 %. To ectb u3 Kaxabix 100 [k
NPAMOr0O U PaCCeAHHOro COJIHEYHOrO WM3/ly4eHUa, NOCTYNalLWEero Ha eauHuuy
naowagn npyaa, /5 [ paccemaetca B aTmocoepy. Y HUX npu 3dPeKTMBHOM
KoapPpuuMeHTe NOrNOLWEHNA COTHEYHOTO U3NYYEHUSA NPUAOHHLIM CNOeM npyaa
paBHoM 0,7, KoapduumeHTe NPOMNYyCKAHMUA CONHEYHOTO W3/IYYEHUS BEPXHUM WU
N30IMPYIOLLMM CIOSIMU BOAbI, HAXOAAWMMUCA HaZ MPUAOHHbLIM C/IOEM, PAaBHOM
0,7, pacconom NpUAOHHOIO cNoA akkymyampyetcsa npumepHo 50 .

Mpu 3tom M3 HUx 25 [ Tepaetrca w3-3a TENIONPOBOAHOCTM Yepes
N30/IMPYIOLLNIA CION BOAbI M AHO TPyHTa, M TonbKo 25 MK ucnonb3yetca Ana
npeobpasoBaHuA. Ecan Ke 3a cyeT MNPAMOro, PacCesHHOro W OTPaXKEHHOro
NPAMOro U PacCeAHHOro CO/IHEYHOrO W3NYYEeHUsi, B BbICOKMX LUMPOTAxX, Ha
eaMHuuy naowaan npyaa byaetr noctynatb 200 K CONHEYHOro M3yvyeHUs
(koadduumeHT KoHueHTpaumn 2). Ecam mns atux 200 Ok, nonosuHa, 100 O He
«gonaeT» A0 NPUAOHHOINO C/0A, 33 CYET YKasaHHbIX Bblle Ko3poduumeHToB
NOrNoOWeEHNs K nponyckaHma. A 25 [ «noTepsAeTca» MU3-3a Tenj0BbiX NoTepb
yepes W30/MPYIOWNIA COM BOAbl WM AHO TPyHTa, TO WMCMNO/b30BaTbCA A/A
npeobpasoBaHusa b6ygeT yxe 75 . 310 B 3 pasa bonbwe. KMNA npyga B aTom
cnyyae nosbiwaetca go 37,5 %. T.e. KNJA npyaa ctaHosuTcs B 1,5 pasa Bbilwe, 4em
NPW NOCTYMN/IEHNM TONIbKO NPAMOTO U PacCeAHHOro U3/1y4eHua B 6onbLuon npya.



Ona  yBenuyeHus nNoOCTyNAeHUs B MNpyn CO/NHEYHOrO WU3/ly4eHua B
NnoslyZleHHble Yachl, Korga BbicoTa ConHua Hambonbwas (Mal, UoHb, Utonb), 6es
3aTeHeHUA akBaTopUM Npyaa paHHUM YTPOM M NO34HUM BEYEPOM, KOrAa BbICOTbI
ConHua He3HauYuTesibHbl, MOMHO, MWCMNO/Mb30BaTb B KayecTBe OTpa)kaTens
BbICTyNalOWMEe «4yepAayHble» YacTu 34aHWUs, CHabXeHHble oOTparkaTesiem
NONYAEHHOIO CO/IHEYHOTO U3/Iy4YEHUS, B COOTBETCTBUM C PUCYHKOM 8.

MoCKONbKY Mpeanaraemasa MHAMBMAYANbHAA 3NEKTPOCTaHUMA Ha base
COMIHEYHOrO CONAHOro npyaa (rennosanekTpocTaHuusa) nogpobHo onucaHa B
paboTe [2], To ocTaHOBMMCA Ha €& KOHCTPYKTUBHOM CXeme W npuHuune paboTte
KPaTKO, UCX04A M3 LLeNn M 334344 JaHHOM CTaTbu.
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1 — conHeYyHoe M3nyyeHue; 2 — KOHLLEHTPATOP CONHEYHOro U3y4YeHun; 3 — NOKPbITUE
TEeNNoU30NAUNOHHOE, 4 — KOTNOBaH, 3ano/IHEHHbIN NbaoM; 5, 8 — TennoBas rpaBUTaLMOHHaA
Tpy6a (TepmocundoH); 6 — Bo3gyxoBoa; 7 — anekTpocTaHuma; 9 — conHeyHblt consHol npyg,; 10
— Bo3ayxosog,; 11 — rpyHT; 12 — oxnaxgaemasa 4acTb TENI0BOW rpaBUTALMOHHOM Tpybbl 5,
pa3MelLeHHan Ha BO34yXe — OrpakaeHue KOTI0BaHa no nepumeTpy; 13 — oxnaxaaemasn 4acTb
TENNOBON rpaBMTaLMOHHON Tpybbl 5, pasmelwieHHas BO Anbay/Boge KotnoBaHa 4; 14 -
OTparkaTesib NONYAEHHOTO CO/IHEYHOTO U3TYyYEeHUA.

PucyHoK 8 — KOHCTPYKTUBHAA cxema reino3NeKTPoCTaHLMm

Mpepnaraeman yctaHoBKa (cuctema) paboTaeT OT CONHEYHOMN aHeprum 1,
3aMaceHHOWM CONHeYHbIM CoMAHbIM npyaom 9. TennoTa M3 npyaa no TensoBoOu
Tpybe 8 nocTynaeT K 3NeKTpocTaHuuMm 7, rae B TEPMOAMHAMMUYECKUX LIMKNAX
npeobpa3yeTcAa BHayasie B 3HEPruU0 MOTOKA Mac/sa, 3aTeEM B MEXaHWYEeCKyl W
Aanee 3NeKTPUYECKYO 3Hepruto. He Mcnonb3oBaHHaA B LUMKAAx Tensaota no
Apyrot Tennosoi Tpybe 5 oTBOAMTCA B KOTAOBAH cO nbgom 4, Bbi3blBaA €ro
TasHue. [lpeobpa3oBaHME CONHEYHOW 3SHEPrMnm B 3SHEpPruo MNOoTOKa Macna
ocyuwiecteasetcs asuratenem CTUPAMHIA C MacaAHbIM HAaCOCOM.

KoHueHTpaTop 2 NOCTOSAIHHO, 33 CYeT NOBOPOTa BOKPYr LEHTPaNbHOM
onopbl (No3. 5 pucyHoK 2), yBenuMumBaeT MOCTYyMN/JEHUE COJIHEYHON SHEPrun B
npya. Npu 6onblumx Bbicotax ConHua (Mai, MIOHb, UML) B NONYAEHHOE BPeMs,
Korga 67 MeTpoBOWt BbICOTbI KOHLLeHTpaTopa 2 byaeT He xBaTaTb, oTpakatens 14



byaetr obecrneymBaTb [AOMONHUTE/NIBHOE TMOCTYNAE€HME B MNpyA COJNHEYHOrO
N31y4yeHus.

Opyrve obnactu npyumeHeHUA HAKIOHHOrNO KOHLLEHTPATOpa CO/IHEYHOMU

3Heprum.

lMpednoxceHHas MexHO02Us KOHUeHMpPAayuu coaHeYHol aHepauu Mmoxem

66IMb UCM0/6308AHA NPU IKCMAYAMAYUU M/10CKUX COMHEYHbIX KO//1eKmopos U
chomoanekmpuyeckux npeobpazosamerneli, Komopslie Ha0o bydem, 8 omau4yue
om  mpaduyuoHHoli  opueHmMauuu 8  M[POCMPAHCMEe,  Pacrnoana2ams
20pU30HMAsbHO. Tak, Ymobbl KOHUEHMPAmop Moz MeHAMb CB80e r0/10HEHUE,
MAKMe KaK Mpu e2o 3KChayamayuu ¢ COMHEYHbIM COAAHbIM PYyOOM, UCM0/b3YsA
npu smom «4yepOa4Hole» Yyacmu 30aHUA 0414 00NoaAHUMENbHOU KOHUeHmpauuu
3Hepauu 8 nosyoeHHble Yacol.

Ecan Hebo obnayHoe, To Boga (TensioHOCUTENb) B MIOCKOM CO/IHEYHOM
Konnektope, Korga CosnHUE <BbIXOAWUT» WM3-3a Tyd Ha HENPOAO/IKUTE/NbHOE
BpeMs He Bcerga ycrneeT HarpeTtbca A0 paboyeint TemnepaTtypsbl. MoaTomy Koraa
ConHue «3axoAmT» 3a Tyyy, TENJIOHOCUTE/Nb OCTbIBAET, 6€3 aKKyMy/IMpPOBaHUS
TEN/NIOTbl, Hanpumep, BOAAHbIM 6GakoM-akkymynatopom. Mpu onpeaeneHHOM
NepmoamnYHOCTU YepesoBaHMA COIHEYHbIX M NACMYPHbIX NEPUOLOB B TeYEHMe
[HS aKKYMYy/ATOP MOMET M He BOCMOJIHUTb 3anac Tennotbl. [pumeHeHue
KOHUEHTpaTopa obecneymT YyCKOPEHHbIM BbIXOA, HAa pabouni pexum, 4to bygeT
cnocobcTBoBaTh NOBbLIWEHUIO 3PPEKTUBHOCTU PabOTbl NNOCKOTO COMIHEYHOro
KONI/IEKTOPaA B LLe/IOM, 0COBEHHO NpU HM3KKUX BbicoTax ConHua.

B BbICOKMX reorpaduyecKnx LWMPOTaX 3a CYET ONTUMaAAbHbIX GOopm
KOHLIEHTpPATOpPa CONTHEYHOTO MU3/y4YeHMsa U OTpaXKaTena nonyLeHHOro CONHEYHOro
M3NYYEHUA MOXKHO A06MTbcA 3OPEKTUBHOrO aAKKYMY/JIMPOBAHMA COJIHEYHOM
SHEeprum B TeYeHUe BCEro JIETHEro Nepmnoaa.

MpeanaraemMbli KOHLEHTPATOP MOXET HanTu 3 PeKTMBHOE NpUMEHEHUEe
B Poccum npu MCNONb30BAHMM CONHEYHOW 3SHEPTrUM ONA NOKANbHbIX CUCTEM
BOAOCHabXKeHUA, 3NeKTPOCHAOXKEHMA, XON0A0TENNOCHAOKEHNA, ANA CONHEYHOM
6aHu 1 neuun, ana 6MOrasoBoI YCTAHOBKM U CYLLUKM MaTepManoB 1 cbipba 1 T.4. [2].
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