CMOCOBb PACLUMPEHNA CYTOYHOIO U CE3OHHOIO
BPEMEHHOIO ANATNA3OHA NMPOAOYKTUBHOIO

NCMNOJ/Ib3OBAHWNA SHEPTUI COJTHUA B BbICOKUX LLUNUPOTAX

Ocapuwnii I'.b., nHXeHep

YenoBeyeckMin ym easa M MOXET OCTaBaTbCA COBEPLUEHHO CBOHOAHBLIM
oT npeaybexxaeHni, u peluatoume, YCTaHOBMBLUMECA MHEHUA YacTo CO3AatoTcs,
npexae 4yem 6blN10 cAenaHO OCHOBAaTe/NIbHOE MCC/eAoBaHME npeagmeTa BO Bcex
ero acnekTtax. CKkasaHHOE OTHOCMTCA M K TOCNoAcCTBylOWEMY 3abnyxKaeHuio,
KOTOPOE, C OJHOW CTOPOHbI, OrpaHUYMBaET npumeHeHue sHeprum ConHua, a B
APYro — CMelInBaEeT B OAHY «Ky4yy» TEXHO/IOTUU NPUMEHEHUA ero sHeprun ans
sHeprocHabxkeHua. TpyAHO nNpeanonoXKuTb cebe HeyTo CToNb OLWMDOOYHOE,
HeXenu 3To. ITO AaNo NOBEPXHOCTHbIM MccieaoBaTenam obpectn cuabHoe
OPY*Me NPOTUB CONHEYHOM IHEPTETUKMN.

Monpobyem pa3obpatbcA B 3TOM BOMPOCE, HECMOTPS Ha npucylimne
sHeprnn ConHua BHELLIHME NPOABAEHUA.

ConHeYyHana  3Heprna  XapaKTepusyetrca  ABYMA  ocobeHHocTAMM,
OrpaHUYMBAIOWMMUN €€ LUIMPOKOE MPUMEHEHME B cpeaHei nonoce Poccun. 3to
HENOCTOAHCTBO BO BPEMEHU N HU3KAA NNOTHOCTb SHEPreTUYECKOro NOTOKaA.

Echn Ha nepBblt €€ HeAOCTAaTOK Mbl BIMATb HE MOXKEM, T.K. MOCTOAHHO
PA3roHATb Tyuu BbINAeT cebe AOPOXKE, TO BTOPON MOXKHO HUBENUPOBATL, INBO 3a
CYET pa3MeLL,EeHMA YCTaHOBOK U CUCTEM COJTHEYHOM IHEPTreTUKN KaK MOXKHO Bbllle
Hag ypoBHEM MopA, AMBO 33 cYET MCNONb30BAHUA KOHUEHTPATOPOB COJIHEYHOTO
N3NyYeHUA.

MNOTHOCTb NMOTOKa CONHEYHOrO M3/Yy4YeHUSA Ha Pa3NMYHbIX BbiCOTax Hag,
YpOBHEM MopA M oT BbicoTbl CoNHLA NpeacTaBaeHa Ha pucyHke 1 [1].

CTeneHb YyMeHbLUEHWA NAOTHOCTU NOTOKA COIHEYHOIO M3/y4eHUA 3a cYeT
aTmocdepHOro nornolWeHma 3aBuUcuT
YaCTUYHO OT AJIMHblI NYyTU yepes
aTmocdepy, YaCTUYHO OT COCTOSIHMA
BO3AyLWHOM maccbl (obnavyHocTy,
3anbineHHocTn). Mpu manoi BbicoTe
ConHua NAOTHOCTb NOTOKa
CO/IHEYHOro m3nyvyeHna mana. Korpa
ConHue HaxoAMTCA B  3€HUTe,
NAOTHOCTb NMoTOKa N3NyYeHus,
M3MEHEHHAs Ha TOpPM30HTa/IbHOM
NMOBEPXHOCTU, MOXKET npesbiwaTtbh 1
KBT/M> (Ha ypoBHe mops AnA
cpenHeit nonocsbl Poccum 0,9 KBT/M?).

PucyHok 1 - U3meHeHuUe

NAOTHOCTU MOTOKA NPAMOro CO/IHEYHOrO U3/lyYeHUA B 3aBUCMMOCTU OT BbICOTbl MECTHOCTU
Haj, ypoBHEM MopA U BbicoTbl ConHua




B MMpoOBOM NpaKTMKe NPUHATO, YTO NPAMOE COJIHEYHOE W3/Ily4YeHue AnA
COJIHEYHbIX YCTaHOBOK iIeTOM Hanbonee «npoAayKTMBHO» c 8 — 94 o 15— 16 u.
3TO YTBEP)KAEHME B MONHOM MEpe OTHOCUTCA U K cpeaHer nonoce Poccuu,
HECMOTPA Ha TO, YTO NPOAO/IKUTENBHOCTb CBETOBOIO AHA Y HAac OKono 17 yacos, a
Ha 9KBaTope U B TponuKax 12 — 13 yacos. [leno B TOM, YTO Yy HAC, B YaCTHOCTU B
Omckon obnactn, ConHue NeTom BCTaeT U caguTca MeaNieHHO, A0Nro npebbiBas
Ha Manoi BbicoTe. MaKcumanbHoe Bpema nogbema ConHua ¢ 10 go 20° Ha
3KBaTope, B TponuKax U B Omcke 21 utoHA coctasnaeT 45, 46 muHyT 1 1 vac 14
MUHYT cooTBeTcTBeHHO. CnepoBatenbHO, B OMCKe paHHUM yTpom (Beuyepom)
ConHue nogHumaeTtca (cagutca) B 1,64 pasa measieHHee, YeM Ha IKBaTope.
Mpyn HU3KKMX BbicoTax CoNHLLA CNOCOOBHOCTb aKKYMY/IMPOBAHUA COTHEYHOTO
N3NYYEeHUS COTHEYHbIMW CONAAHBIMM NPYAaMKM 6e3 KOHLLEHTPATOPOB HM3KaS.
YuntbiBaa BCe 3TO, A1 BbICOKMX reorpaduyecknx WnNpoT NpPeanoXKeH u
nccnepoBaH, KOHUEHTPATOp, CNOCOOHbIM  HAKAOHATLCA K MPUHMMatoLWEN
N3Ny4YeHne NOBEPXHOCTU, ANA HALWEro CayyYasa K COIHEYHOMY conaHomy npyay [2]
(pncyHOK 2).
Mpn mncnonb3oBaHUKM cnegAalwero npueoga, obecneympatollero B TeYeHUe
OHA OpPMEHTaAUMUI0 OTPaKalolen MNOBEPXHOCTU KOHUEHTpaTopa, 6au3Kyl K
nepneHaAnKynapy
rOpu30oHTaIbHOM
npoekunm
nagatoLiero
CO/IHEYHOrO  /lyua,
MOXHO
ONTUMU3NPOBATb
nocTynseHune
OTPa*KeHHOoro
CO/IHEYHOro
NU3Nly4eHua B NpyAa.
KoHeuyHo, 3TO
Tpebyet
onpeaeneHHomn
BbICOTbI
KOHUEHTpaTopa U
MEeXaHM3MOB
HaKNOHa ero
OTparKatoLwmx

21eMEeHTOB.
PucyHok 2 -
KoHcTpyKTMBHanA
CXeMa KOHLLeHTPaLuuU CONIHEYHOM 3HEePruu B CONIHEYHbIA CONAHOWM NpPyA, KOHUEHTPAaTopom
CO/IHEYHOW 3HEeprum 3a cyeT cnexeHus 3a asuxkKeHnem ConHua no Hebocsoay.




MpuBeaeHHaa Ha PUCYHKE 2 KOHCTPYKTMBHAA CXeMa KOHLUEHTpaumu
CO/THEYHOTO M3/y4YeHUA SABNAETCA YHUBEPCAZbHOM ONA BbICOKMX LWIMPOT, T.K. He
TpebyeTcA  pAAOM  CTOAWEro 34aHMs C  OTpaXawowWwMMu  NaHensmm,
OPUEHTUPOBAHHBIMW Ha 0T, U KaK MMHMMYM ABYX KOHLLEHTPATOPOB (BOCTOYHOIO U
3anagHoro).

Pe3ynbTaTbl NPOBEAEHHbIX PACYETOB MOKA3bIBAIOT, YTO 3@ CYET HAK/AOHA
KOHUeHTpaTopa Ha 10 — 15 ° maxkcmanbHbil KO3OOULMEHT KOHLEHTPpauuu
CO/IHEYHOrO M3/7y4eHMA (NpW  BbICOTE KOHUEHTpatopa 6 MeTpoB) B nNpyAa
anameTtpom 10 m (2 R) gocturaet 5,0 npu Bbicote ConHua 10°. Mpwm BbicoTte ConHua
15° oH cocTasnset — 3,3, 1 2,6 — npu BbicoTe ConHua 19°.

Mpu 60nblwnx BbicoTax CoNHUA KO3OPUUMEHT KOHLUEHTPALMN CHUXKaeTCA
o 2° M MeHee, M3-3a TOr0 4TO YMEHbLIAeTcA A/MHA MOKPbLITUA npyaa
OTPa*KEHHbIM CO/THEYHbIM U3/TyYEHUEM.

PaHHeN BeCHOM M NO3AHEeN OCEHbID HA BEPTUKANIbHYIO MNOBEPXHOCTb,
opuveHTUpoBaHHyt0 B OmcKoli obnactu Ha tor npuxoaut 60/blue CONHEYHOM
3HEeprnu, 4em Ha BOCTOYHYIO U 3anagHyr BEPTUKa/ibHble MOBEPXHOCTU, NO3TOMY
3TO TEXHMYECKOE pelleHne NO KOHLEHTPAUMKN COTHEYHOTO U3NYYEHUA N ONA STUX
BPEMEH roga NepcneKTMBHO.

Mcnonb3oBaHME KOHLUEHTPATOPa MMEET NPEUMYLLECTBA M AN MECTHOCTEN C
nepenagamu BbiCOT. A TaKMX MECTHOCTeM, Npuxod NPAMOro COJIHEYHOro
M3NY4YEHUA, HANPUMEP, Ha HOXKHbIA CKAOH, MO CPaBHEHUIO C FOPU3OHTA/IbHOMN
NMOBEPXHOCTbIO paHblUe NepexoauT Yepes HOJIb BEYEPOM M 3ana3ablBaeT yTPOM B
cpegHem Ha 25 — 40 MmuHyT (o1a ckioHa ¢ ykaoHom 30°). A 3HauuT, aHaNorM4YHO
byner 3aTteHATbCA W BOAHAaA rNaAb Npyaa, B TOM 4YMCAe NpU  HaIN4Yynu
HEenoABMXXHbIX KOHLLEHTPATOPOB — IOXKHbIX OrPa*KAatoLWMX KOHCTPYKLUWIA 30aHUN.

BecHOI 1 oceHblo, Koraa TemnepaTypa Bo3ayxa Huxe + 10 — 15 °C, Bceraa
bygeTr BCTaBaTb BOMPOC O TOM: YemMy OTAaTb NPeAnodYTeHMe — MaCCMBHOMY
oborpeBy 34aHMA COMIHEYHbIM U3NYYEHUEM Yepe3 COOTBETCTBYIOLME OKHA WU
3TO U3/1ly4YeHMe HanpaBaATb B Npy4. [NOCKOAbKY cxema KOHUEHTPaLUUN MO PUCYHKY
2 He cBfi3aHa C HOXHOM CTEHOM 34aHWUA, TO C 3TOW TOYKM 3PEHMSA OHA UMeeT
npeanoyTeHune.

Mpn MCNONb30BaHUM AAHHOTNO KOHLUEHTPATOpa B COCTAaBe COJIHEYHOrO
CONAHOro npyga Aana BblpaboTkM xonoma W ropAdYero TenaocHabxkeHus
KOMMOHOBKA [AO/I)KHa ObiTb TakoW, 4Tobbl pabota pgsuratena CTUpAWHra
OCYyLWEeCTBAANaCb 3@ CYET TEN/OTbl LUEHTPasIbHOM YacTu npyaa, rae Temnepartypa
byaer Hambonblen, a TENnNO0OMEHHUKU CUCTEMbI TOpAYEro BOAOCHAOKEeHUs
611 6bl pacnonoxKeHbl Ha nepudepumn Npyaa y 6oKoBbIX CTEHOK [2].

Bbli6bOp TOM MM MHOM CXEMbI KOHLLEHTPALLMKM 3aBUCUT OT MHOTMX GaKTOPOB.
3a nonApHbIM Kpyrom, Korga netom ConHUe CyTKaMW He cagauTcs 3@ FTOPU3OHT,
KOHLUEHTpaums No pUcyHKy 2 Hanbonee apdeKkTnBHas.

Ona oueHKn 3PpeKTUBHOCTU KOHLEHTPATOpa NpuHUmaem, gna r. Omcka,
33 KpUTEpMi NPOAYKTUBHOrO WCMNoAb30BaHMA 3Heprn ConHua — BEJINYUHY



NMOTOKA COJIHEYHOW 3HEeprnu BCTynawLllero B Boay npyaa anametpom 10 m 21
MIOHA B 8 YacoB yTpa Npu YMctomn atmocoepe.

Ona npyaa guameTtpom 10 m BENIMUMHA 3TOFO NOTOKA CO/THEYHOWM 3HEpPrum
coctasnfaet 32 kKBT1. an 400 BT/Mz.

Mpu uynctom Hebe 6bINO onpeaeneHo NOCTyNAeHue B npynd NPSMOro u
OTPa*KEHHOTO NPSAMOrO CO/IHEYHOrO U3/Iy4EHUS OT KOHLLEHTpATOopa (PUCYHOK 2) C
pasmepamun B BEPTUKAJIbHOM NONOXKeHUM 6X8 m. PacyeTHoe BpemAa ¢ 6 o 12
4acoB, YCNOBHO NPUHUMASA, YTO NPUXOA, COTHEYHOM 3HEPIrMN A0 NOAYAHA U nocne
NoNyAHA O4NHAKOB.

OueHOYHbIN pacyeT bbln npoBedeH Npu ycnoBuM, YTo obecneymsaeTcs
CUMHXPOHHAs  OpPMEeHTauMAa  OTParkaloWwen  MNOBEPXHOCTU  KOHUEHTpaTopa
«nepneHaMKyNAPHO» rOPU3OHTA/IbHOMN NPOEKLUMN NaJakoLWero COIHEYHOro /ly4ya B
TeYEeHMe pacyeTHOro nepmoda. Yros Hak/AOHa KOHUeHTpaTopa 4 (pUcyHOK 2) K
npyay NPMHMMANCA TaKOM, KOTOPbIA, NpU ero BbicoTe 6 meTpoB, obecneymBaeT
HanpaB/IEHNE BCEro OTPa*KEHHOro COMIHEYHOro U3y4eHna B npya, 6e3 nokpbiTUA
MM NpUAEratolen K npyay MeCTHOCTM (A/IMHa NOKPbITUA NpyAa OTParKeHHbIM
CO/IHEeYHbIM m3nydeHunem [, <2 R).

Kak nokasanu pacyeTbl; NPUMEHEHME HAKJAOHHOINO KOHUEHTpATopa
CO/THEYHOTO U3/Ty4eHUSA C U3ObITKOM KOMMNEHCUPYET HU3KYH MHCONALMIO BECHOM U
OCeHblO B cpegHen nonoce Poccun. bes yyeta TOro, 4To AN1A Manbix NpyaoB
notepn TennoTbl 4Yepe3 AHO U OOKOBble CTEHKM MOryT ObITb CHUMKEHDI
HaaNerKallen Tennoun3onaumnen.

Mo pe3ynbTaTam pacyeToB HUXKe NpuBeAeHbl rpadpuyeckme 3aBMCUMOCTH
MOTOKOB: MPAMOrO COJIHEYHOrO M3/Yy4EHUA; MPAMOrO W OTPAKEHHOro OT
neprneHAnKY/IAPHOro 3eMae KOHUEHTPATopa, pa3mepamm 8 m B LUMPUHY N 6 M B
BbICOTY, COJIHEYHOrO W3NYy4EeHUA; MNPAMOro M OTPAXKEHHOrO0 OT HAKAOHHOrO
KOHUEHTpATopa pasmepamn 8 M B LWKNPUHY M 6 M B BbICOTY, COJIHEYHOrO
N3Ny4YeHuA, BCTyNaloWwmx B BOAY COJIHEYHOrO COMAHOrO npyaa aAnametpom 10 m 8
penepHbIX TOYKax (pucyHKn 3, 4, 5, 6).
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1 — KpuTEpUIA NPOAYKTMBHOIO MCNONb30BaHMA 3Heprun ConHua; 2 — NOTOK NPAMOro
CO/IHEYHOrO  U3/y4eHMAa; 3 — CYMMAPHbLIN NOTOK MPAMOrO M  OTPAKEHHOro OT

nepneHAMKyNAPHOrO 3eM/ie KOHLUEHTPATopa CO/IHEYHOrO M3Ny4YeHus; 4 — CcyMMapHbIA NOTOK



NPAMOro UM OTPAXKEHHOTrO OT HAK/JOHHOIO KOHLLEHTPATOpa CO/NHEYHOro M3/yYeHus; B 4acax
YKa3aHo BpemMsa NpoAyKTMBHOrO UCMONb30BaHMA aHeprumn ConHua

PucyHok 3 - /[lHeBHble 3HAueHUA BCTynalowWero B BoAy nNpyaa MNPAMOro M
OTPAXKEHHOrO0  COJIHEYHOTO  U3/IYYEHUA U NPOAO/MKUTENbHOCTb  NPOAYKTUBHOIO
MCNO/1Ib30BaHUA 3HEPTUU CONHLA B . OMcKe 21 uIoHA Npu YucTon atmocdepe
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1 — KpuTEpUIA NPOAYKTUBHOIO MCNONb30BaHMA 3Heprun ConHua; 2 — NOTOK NPAMOro
CO/IHEYHOrO  U3/1y4vyeHuAa; 3 — CYMMAPHbIN NOTOK MPAMOrO UM OTPAXKEHHOro  OT

nepneHANKYNAPHOro 3eMe KOHLEHTPATOPa COMIHEYHOTO M3nyyYeHuA; 4 — cymMapHbIA NOTOK
NPAMOro M OTPAXEHHOro OT HAK/JOHHOIO KOHLEHTPAToOpa CONHEYHOro WM3NyyYeHusa; B 4acax
YKa3aHO Bpemsa NPoAyKTUBHOIO MCNoAb30BaHUA aHeprim ConHua

PucyHok 4 — [HeBHble 3Ha4yeHUA BCTynawow,ero B BoAYy npyaa nNpAMOro M
OTPAXKEHHOrO0  COJIHEYHOr0  MU3/lyYEHMA U NPOAO/IKUTENbHOCTb  NPOAYKTUBHOIO
MCNO/Ib30BaHUA 3HEPTrUM conHUa B . OmcKe 21 mas un 21 niona npu unuctoit atmocdepe
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1 — KpuTEpPUIA NPOAYKTUBHOIO MCNONb30BaHMA 3Heprun ConHua; 2 — NOTOK NPAMOro

CO/IHEYHOrO  U3/y4eHuAa; 3 — CYMMAPHbIN MNOTOK MPAMOrO M OTPAKEHHOro  OT

nepneHaNKYNAPHOro 3eMse KOHUEHTPaATopa CO/IHEYHOrO M3N1yyYeHus; 4 — cyMmapHbiA NOTOK
NPAMOro M OTPaXeHHOro OT HAaK/JIOHHOrO KOHLEHTpaTopa CONHEYHOro W3nyyeHwud; B 4acax
YKa3aHo Bpems NpoAyKTUBHOIo UCnonb3oBaHuA aHeprum ConHua

PucyHok 5 — /[lHeBHble 3HayeHMA BCTynawwiero B BOAYy MpyAa nNPAMOro u
OTPAXXEHHOr0  COJIHEYHOr0  M3/lyYeHMA U NPOAO/IKUTENbHOCTb  NPOAYKTUBHOFO
MCNO/Nb30BaHMUA 3HEePrum conHua B r. OmcKe 21 anpens un 21 aBrycta npu YUCTOU aTMmochepe
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1 — KpuTEpUIA NPOAYKTUBHOIO MCNONb30BaHMA 3Heprun ConHua; 2 — NOTOK NPAMOro

CO/IHEYHOrO  U3/y4eHuA; 3 — CYMMAPHbLIN NOTOK MPAMOrO M OTPAKEHHOro  OT

nepneHAMKYNAPHOTO 3eMe KOHLUEHTPATOPa CO/IHEYHOrO M3/y4eHus; 4 — CyMMapHbIM MOTOK
NPAMOro M OTPA*KEHHOTO OT HAK/JOHHOIO KOHLLEHTpPATopa CO/MIHEYHOrO M3/y4YeHMs; B 4acax
YKa3aHo BpemMsa NpoAyKTMBHOrO UCMONb30BaHMA aHeprumn ConHua

PUcyHoK 6 - /[lHeBHble 3HAaueHUA BCTynalowWero B BoAy nNpyaa MNPAMOro M
OTPAXKEHHOrO0  COJIHEYHOrO  U3/IYYeHUA U NPOAO/MKUTENbHOCTb  NPOAYKTUBHOIO
MCNO/Ib30BaHUA SHEPTUU CONHLA B . OMcKe 21 ceHTABPA Npu uncroii atmocdepe

MNonyyeHHble 3Ha4YeHwuA NPOAONKUTENBbHOCTHU NPOAYKTUBHOIO
Mcnonb3oBaHuMA aHeprum ConHua (pucyHKn 3 — 6) ceeaeHbl B Tabaunuy 1.
Tabnamua 1 - CsogHadA Tabauua nNPOAOCMIKUTENBHOCTM  MPOAYKTUBHOrO

MCNONb30BaHUA CO/THEYHOI 3HEPrumM COIHEYHbIM NPYAOM B IETHUIA nepuog, B r. OmcKe.

21 21 mas 21 anpena | 21 mapTa (21
Bua  noToKa  COMHEYHOro  WM3NYy4YeHus, | UIoHA (21 (21 ceHTsabpA)
BCTyMaloLW,ero B BoAy CO/MHEYHOrO COAAHOTO nions) aBrycra)
npyaa MpoaoNXKNTENbHOCTb NPOAYKTUBHOIO

Mcnonb3oBaHuA sHeprum ConHua, 4

MNpamoe conHeyHoe n3nyyeHue 8 7,4 5,5 1,5
Mpamoe " OoTpaKeHHoe oT
nepneHANKYNApPHOro 3emne KoHueHTpaTopa | 11,2 10,7 9,2 6,8
COJIHEYHOE U3/Ty4YeHne
Mpamoe u“ oOTpaXKeHHOe OT HaKNoHHoro | 12,5 12 10,5 8,3
KOHLLeHTPATOpPa CO/HEYHOE N3NYYEHUE

Ha ocHoBaHMM pe3ynbTaToB MPOBEAEHHOro mMccregoBaHus (Tabnvua 1)
BMAHO, YTO MNPEANIOMKEHHbIA KOHLEHTPATOP COJIHEYHOM 3HEprumn ABnseTca Ans
CO/IHEYHOrO CONAHOrO npyaa AOeNCTBEHHbIM crnocobom  (MHCTPYMEHTOM)
paclIMpeHMa BPEeMEHW MNPOAYKTUBHOIO WCNoNb30BaHUA 3Heprun ConHuga,
0CObEeHHO NpKU HU3KMX BbicoTax CONHUA B BbICOKMX reorpaduyeckmx LunpoTax
(pucyHOK 7).
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1 — KpuTEpUIA NPOAYKTUBHOIO MCNONb30BaHMA 3Heprun ConHua; 2 — NOTOK NPAMOro
CO/IHEYHOrO WM3ayvyeHMAa 21 WOHA; 3 — CYMMAPHbLIN MOTOK MPAMOro WM OTPA*KEHHOro OT
HaKNOHHOIO KOHLLEHTPaTopa CONHEYHOro usnyyeHma 21 mapta (21 ceHTabpsA); B Yacax yKasaHo
BpemMsA NPOAYKTUBHOIO UCMOAb30BaHUA sHeprumn ConHua
PucyHok 7 — [lHeBHble 3HAYeHMA BCTyNalowWwero B Boay npyaa npamoro (21 uioHA) u
NPAMOrO U  OTPAXKEHHOT0  CO/NIHeYHOro  wusnydyeHua (21 mapta(ceHTAbpa) wm
NPOAOMKUTE/IBHOCTD NPOAYKTUBHOIO MCMNO/MIb30BaHMA 3HEpPruu conHua B r. OmcKke n npu
ynuctom atmocdepe

MpMMeHeHMe HAKNOHHONO KOHLEHTpaTopa MO3BO/SET pPaHHEN BECHOWM
HbicTpee ocyLw,ecTBAATb NPOrpeB Npyna, a OCeHblo 3anacaTb 60/blue CONHEYHOM
3HEepPrMn Ans 3MMHero nepuosa, 0axce 8 mom cayvyae ecsau ConHeyHblli conaHoli
npyo noKposim Kopo4kolii nboa.

MpyAabl NPOMbILW/IEHHOM 3HepreTMku (naowaabto ot 1 ra go 0,75 KMZ) B
HU3KUX WwupoTtax umetoT KML npumepHo 25 %. To ectb m3 Kaxgbix 100 [
NPAMOrO M PACCeAHHOro COJIHEYHOro W3/lydeHUA, NOCTYNalowWero Ha eauHuuy
naowagn npyaa, 75 [ paccemaetrca B atmocdepy. Y HUX Npu 3PPeKTMBHOM
KO3dPMuUMeHTe NOr/IOWEHNA CONHEYHOTO M3YyY4EHUA NPUAOHHBIM CNOEM Mpyaa
pasHoM 0,7, KO3pPULUMEHTE MPOMNYCKAHUA CONHEYHOrO WM3JIyYEHUA BEPXHUM W
N3ONNPYIOWMM CIOAMM BOAbI, HAXOAAWMMMUCA HAL, MPUAOHHbBIM CO0EeM, PABHOM
0,7, pacconom NPUAOHHOTIO CN0A aKKymyaupyetca npumepHo 50 k.

Mpn stom wmn3 Hux 25 [ TepaeTcA w3-3a TensonNnpoBOAHOCTU Yepes
N30/IMPYIOLLMIA CAOK BOAbI U AHO TPYHTa, U TonbKo 25 [ mcnonb3yertca ans
npeobpa3oBaHusA. Ecan Ke 3a cYeT MNPAMOro, PacCeAHHOro M OTPaAKEHHOro
NPAMOIrO M pPaCCeAHHOro COJIHEYHOrO0 M3NYYEeHUA, B BbICOKMX LUIMPOTAX, Ha
eanHuuy naowaau npyga 6ygetr noctynate 200 XK CONHEYHOrO W3NyYeHMUA
(KoapdumumeHT KoHueHTpauumn 2). Ecam mns atux 200 OxK, nonosBmHa, 100 Ox He
«A0OMAEeT» A0 NPUAOHHOIO CA0A, 33 CYET YKa3aHHbIX Bbie Ko3apduumeHTOoB
nornoweHmna u nponyckaHua. A 25 [IXK «notepaeTca» M3-3a TEN/0BbIX NOTEPb
yepes M30AMPYHOLWNN CAOM BOAbl M AHO TPYyHTA, TO WMCNONb30BATbCA ANA
npeobpa3oBaHus byaeT yxe 75 K. 310 B 3 pasa 6onbwe. KM npyaa B aTom
cnyyae nosblwaetca go 37,5 %. T.e. KM npyaa craHosutcA B8 1,5 pasa Bbiwe, yem
NPY NOCTYNAEHUN TO/IbKO NPSIMOTO U PAcCEAHHOrO N31y4YeHuMa B 60abLWON NpyAa.




[Ona  yBenuyeHuAa nNoCTynaeHuA B Mpyn COMHEYHOrO W3NyYeHUs B
nonyaeHHble Yacbl, Korga sbicota ConHua Hanbonbluaa (mal, UoHb, Uoab), 6e3
3aTeHeHWA aKBaTOPUM Npyaa PaHHUM YTPOM M NO3AHMM BEYEPOM, KOr4a BbICOTbI
ConHua@ He3HauyuTe/lbHbl, MOXHO, WCNONAb30BaTb B KayecTBe OTparkaTena
BbICTynatowme «4yepgadHble» YacTM 30aHUS, CHabXeHHble oTparkaTtenem
NONYAEHHOIO CO/THEYHOTO U3/Ty4EHUS, B COOTBETCTBUU C PUCYHKOM 8.

MocKonbKky npeanaraemas WMHAMBMAYaNbHAsA 3/1EKTPOCTAHUMA Ha base
CO/IHEYHOro CONAHOro npyaa (renvMoanekTpoctaHuma) noapobHO onucaHa B
paboTe [2], TO OCTaHOBMMCA Ha €€ KOHCTPYKTUBHOM Cxeme U npuHuune pabote
KPaTKO, UCX04A U3 LLeIN 1 334341 AaHHOM CTaTbM.
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1 — conHeyHoe n3nyyeHne; 2 — KOHLEHTPATOP CONHEYHOro U3NYYeHUA; 3 — NOKpPbITUE
TeNnNon30n5UNMOHHOE; 4 — KOTN0BaH, 3aM0/IHEHHbIN NbaoM; 5, 8 — TennoBas rpaBMTaLMOHHAN
Tpyba (TepmocndoH); 6 — Bo3ayxoBoA; 7 — INEKTPOCTaHUMA; 9 — CONHEUHbIN conaHoi npya; 10
— Bo3ayxoBog; 11 — rpyHT; 12 — oxnarkg4aemasa 4acTb TENA0BOW rPaBUTALMOHHOW Tpybbl 5,
pasmelleHHasa Ha BO34yxe — orpaXaeHue KOT/10BaHa No nepumeTpy; 13 — oxnaxaaemas 4acTb
TENNOBON rpaBuUTaLMOHHON Tpybbl 5, pasmelieHHas BO ANbay/Boge KoTnoBaHa 4; 14 —
OoTpakaTesib NOIYAEHHOTO CO/IHEYHOTO MU3/TyYeHUA.

PucyHoK 8 — KOHCTpYKTMBHAA cxema reiMo3/1eKTpocTaHumumn

Mpeanaraemas ycTaHOBKa (cuctema) paboTaeT OT CONHEYHOM 3Heprun 1,
3aMaceHHOM CONHEYHbIM CONAHbIM Npygom 9. Tennota u3 npyaa No TenJ0BOM
Tpybe 8 nocTynaeT K 3NeKTPOCTAHUMM 7, rae B TEPMOAMHAMUYECKUX ULMKNAX
npeobpasyeTca BHaya/se B 3HEPrMi0 MOTOKA Macna, 3aTeM B MEXaHUYEeCKyl U
[anee 3NeKTpUYecKyl 3Hepruto. He mcnonb3oBaHHAA B UMKAAx TenaoTta Mo
apyron Tennoson Tpybe 5 oTBOAMTCA B KOTNOBaH CO NbaomM 4, Bbl3blBaA €ro
TaaHue. [lpeobpa3oBaHME CONHEYHON 3SHEPrMn B ISHEPrMID MNOTOKA Macna
ocywecTtsnaetca gsuratenem CTUpANHIa ¢ MacnAHbIM HaCOCOM.

KoHueHTpaTop 2 NOCTOAHHO, 33 CYeT MOBOPOTA BOKPYr LLEHTPasibHOM
onopbl (No03. 5 pUCYHOK 2), yBeNNYMBAET MNOCTYMNIEHUE CONIHEYHOM 3SHEeprun B
npyAa. MNpu 6onblimnx BbicoTax ConHua (Man, UOHb, UOAb) B MONYAEHHOE BPeEms,
Korga 67 MeTpoBOW BbICOTbI KOHLLEHTpaTopa 2 byaeT He xBaTaTb, OTpaskaTenb 14




byger obecneymBaTb AONOJHUTENbHOE MNOCTYN/JIEHME B MPYA COJIHEYHOrO
N3NyYeHus.

Opyrme obnactm npumeHeHMUA HAKNOHHOTrO KOHLEHTPaTopa CONHEYHOM

3Heprum.

lMpednoxeHHaa mMexHoM02Usa KOHUEeHmpayuu conHeYHol aHepauu Moxcem

66Imb UCMO0Ab308AHA MPU SKCMAYAMAYUU MAO0CKUX COMHEYHbIX KO//AEKmopos U
chomoanekmpu4eckux npeobpasosamernell, Komopslie Ha0o bydem, 8 omau4yue
om  mpaduyuoHHolU  opueHmMauyuu 8 M[POCMPAHCMBE,  PACNoAa2ameo
20pU30HMAsnbHO. Tak, Ymobbl KOHUEHMPAmMop Mo2 MeHAMb CB0E€ [10/10XEeHUE,
MaKM#e KaK rnpu e2o 3KCrayamayuu ¢ COMHEYHbIM COMAHbIM MpPyooM, UCMONb3YS
npu smom «4yepOayHole» Yyacmu 30aHUA 0414 00NOAHUMENbHOU KOHUeHmpauyuu
3Hepauu 8 Nosyo0eHHsbIe Yachl.

Echn Hebo obnayHoe, TOo BoAa (Ten/sioHOCUTENb) B NMIIOCKOM COJIHEYHOM
Konnektope, Koraa ConHue «BbIXOAUT» M3-3a Ty4 Ha HENPOAO/IKUTENbHOE
BpeMA He BcerAa ycrneeTt Harpetbca Ao pabouyeit temnepatypbl. [ToaToMy Koraa
ConHue «3axoAuT» 3a Tydyy, TENJ0OHOCUTE/Ib OCTbiBaeT, 6e3 akKKyMy/MpOBaHUA
TEeNNOTbl, HanNpumep, BOASHbIM GakOM-akKymynsTopom. lpu onpeaeneHHoM
NepuoanYHOCTU YepeaoBaHUA CONTHEYHbIX M MAaCMYPHbIX NepMoaoB B TeYeHUe
AHA aKKYMYNATOP MOMKET M He BOCMONAHWUTb 3anac TennaoTbl. lNMpumeHeHue
KOHUEHTpaTopa 0b6ecneynT YCKOPEHHbIN BbIXod Ha pabounii pexkum, yto byaer
cnocobcTtBoBaTb MOBbIWEHUID 3GPEKTUBHOCTU PABOTbI MIOCKOTO COMIHEYHOTO
KONNeKTopa B LeNoM, 0COBEHHO NpU HU3KKUX BbicoTax CoslHLa.

B BbICOKMX reorpaduyeckmx LWMPOTax 3a CYET ONTUMaNbHbIX Gopm
KOHLEHTpaTopa CO/IHEYHOIO U3NYYEeHUs U OTparkaTens NosnyaeHHOro CO/IHEYHOro
M3NIlY4EHUA MOXKHO A06UuTbcA 3OPEKTUBHOTO aKKYMY/JMPOBAHUA COJIHEYHOM
3HEepruun B Te4eHmne BCEro IeTHero neproaa.

Mpeanaraemblii KOHUEHTPATOP MOMKET HalTU 3pPeKTUBHOE NPUMEHEHUE
B Poccum npu MCNONb30BAHMWU CONIHEYHOM 3SHEPrMn ANsS NIOKaNbHbIX CUCTEM
BOAOCHabKeHUA, 3NeKTPOCHAOKEHMSA, X0N0A0TENNOCHAOKEHUA, AN COTHEYHOMN
6aHn 1 neuyun, ana 6MOrasoBoOM YCTAHOBKM M CYLLKM MaTEPUANOoB U cbipba U T.4. [2].
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