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CUCTEMA 3HEPIOCBEPEXEHUA
B SKCMNMEPUMEHTAJIbHOM XWJITOM OOME

bl. M. ba3zapos
L'ocyoapcmeennviii snepeemuueckuti uncmumym Typxmenucmana, 2. Mapul

Hayunsiii pyxoBogutens A. S1. JIxymaes

CTOMMOCTh SHEPTUU WU TEIJia, MOJy4aeMOro 3a CYET UCIOJIb30BAHUS CONHEYHBIX
YCTaHOBOK, B 3HAUUTEIbHON MEpE 3aBUCUT OT PaJUallMOHHO-KIMMAaTHYECKUX YCIOBUN Me-
CTHOCTH, TJI¢ IPUMEHSETCA COJIHEYHasl yCTaHOBKA. TypKMeHHUCTaH 00JalaeT OrPOMHBIMHU
pecypcaMu COJIHEUHOW SHEPTUH, BAJIOBBIM TEOPETHUECKUM SHEPreTHUYECKUN IMOTEHIMA
COJIHEUHOH HEpTrHH B IXKHBIX paiioHax TypkMeHHcTaHa omenuBaercs B 651 - 10° T y. T.
B rox [1]. [lo 1OoCTUTHYTBIM pe3ysibTaTaM B IeJIMO’HEPIeTUKE TEXHUYECKUI IHEpreThye-
CKHil MOTEHIHAN TeIHOTEXHUKH TOIbKO B TypkMeHncTane skBuBanentes 1,4 - 10° T y. T.
B IO/, 4 1O MPSIMOMY MPEOOPA30BAHMIO B HIEKTPHUECKYIO SHepruo — 3,6 - 10'2 kBT - u/rox.

B stom roay IIpesunent Typkmenucrana onodpun ['ocynapcTBeHHYIO MporpaMmy o
sHeprocOepexxenuto Ha 20182024 rr., koTopas Mmpu3BaHa CrOCOOCTBOBATh MOBBILICHUIO
3¢ (HEeKTUBHOCTH M KOHKYPEHTOCIIOCOOHOCTH HAIMOHATBHOW IKOHOMHUKH, OEpEKHOMY U
palMOHAIbHOMY MCIIOJIb30BAHUIO MPHUPOAHBIX PECYPCOB CTPaHBl, OXpaHE OKpY:Karolen
cpelbl, 00eCreYeHUI0 OIaronpUsSTHBIX YCIOBUN JKU3HHU HACEICHUS U DHEPTeTUYECKOM He-
3aBHCHUMOCTH 32 CUET MOBBIIICHUS YHEProdPPEKTUBHOCTH U YBEITUUEHUS HCIIOIB30BAHHS
COOCTBEHHBIX TOIUTUBHO-IHEPIreTUUYECKHX PECYPCOB, B TOM 4YHCII€ BO30OHOBISIEMBIX HC-
TOYHUKOB SHEPTUH.

[TockonbKy pagualMOHHO-KIMMATUYECKUE YCIOBUA B TypKMEHHCTaHE MO3BOJISIOT
B TeueHue 8—9 mecsieB odecreynBaTh NOTPEOHOCTH B TOpsiuei BoJie MOTpeOuTenei, BeCh-
Ma 3aMaHYUBO HCIIOJIb30BAHHE COJHEUHBIX BOJOHATrpEBaTeNel ISl KPYTJIIOCYTOYHOIO HC-
MI0JIb30BaHUsl B CUCTEME ropsyero BojgocHadxenus. OHaKko 3To — HEMpocTas 3ajada, 1o-
CKOJNIbKY KiauMmaTr B TypKMEHHCTaHE pe3KO KOHTHHEHTANbHBI, U B OTIENIbHBIC JTHU
TEMIEpaTypa BO3AyXa MOXKET JOCTUIaTh 3HAUMTEIbHBIX OTPULIATENbHBIX TEMIEpPATYp,
MpUYEM MPOIOJDKUTENLHOCTh MEPUOOB C TaKOW TeMIlepaTypor Koiebsiercs OT Joyei cy-
TOK 710 HECKOJBKHUX JHEH. Ilo3ToOMy HCIIONIb30BaTh COJIHEUHBIE BOJIOHATPEBATENIbHBIE YC-
TAHOBKH C OJHHM KOHTYPOM HE MPEACTABISAETCS BO3MOXKHBIM, OHH JOJKHBI OBITh 3aMEHE-
HBI JIBYXKOHTYPHBIMH CUCTEMAaMHU.

B pabote mpenmnaraeTcsi cuctemMa ropsyero BOJAOCHAOXKEHHUS M TETUIOCHAOKEHUS Ha
0a3ze CONHEYHOTrO KOJUIEKTOpa. PaccMOTpeHbI BapHaHTHI TOPSIYETO BOAOCHAOKEHUS M TET-
JOCHA0XXEeHUS Ha MpUMEpPEe HKCIEPUMEHTAIBLHOTO JIOMa C aBTOHOMHBIM JHEProCHA0KEHU-
eM. I[IpuBeneHbl naHHbIE MCCIEAOBAHNUMN, MOATBEPXKIAIOLINE NEPCIEKTUBHOCTh UCIIOJIB30-
BaHUS COJTHEYHBIX KOJUIEKTOPOB B KAUECTBE SHEProcOeperaroiiei CuCTEMBbI.

Cxemarndeckoe n300paKeHHe COCTaBHBIX AJIEMEHTOB U pabOThl KOMILJIEKCHOM SHEPro-
CUCTEMBI JIJIs1 SHEProoOecneyeHrs: U ropsuero BoAOCHa0XKeH s, a TakxKe JJIsl TerI0OCHa0ke-
HUS1 DKCIIEPUMEHTAIILHOTO JKUJIOT0 IoMa JJaHO Ha puc. 1.

B coctaB kKOMOMHHMPOBAaHHOM SHEPrOCUCTEMBI BXOMAT: (POTORJIEKTpUYECKAs COJHEUHAs
cranuus (PCC) mommHocThio 2 KBT, Betposas cranuus (BC) momnoctsto 2 kBT 1 renmoycra-
HOBKa ¢ paboueli moBepXHOCThIO 1,6 M Oartapesi TEKTPOXUMHUUECKIX aKKyMYJIITOPOB €MKO-
ctbto 200 A - 9 (8 wrt.). TexHnueckne XapakTepucTUKy U coctaBHble 3neMeHTsl @CC npuBee-
Hel B pabotax [3], [5]. Coctour ®CC u3 16 conHewynbix manened momHocThio 130 Br,
KOHTpOJUIepa, UHBEpTOpa U U3 8 akkyMyssiTopoB eMKocThio 200 A - 4. Cocrout BC n3 Berpoyc-
taHoBkU L-2000 m rubpuaHOoro KoHTposuiepa. TeXHUYeCKue XapaKTePUCTUKUA CUCTEMBI aBTO-
HOMHOT'0 SHEprocHa0KeHHsI PUBE/ICHHI B padoTe [5].
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Puc. 1. CxemaTuueckoe n300pakeHHE KOMILICKCHON CUCTEMEBI
SHEProCHA0KEHUS U TETUTOCHAOKCHHUS

@DOTO3EKTPUYECKAs COJHEYHAsl CTAHLMSA M BETPOBAasl DJIEKTpUYECKas CTAHLUS MPO-
U3BOJAT 3JIEKTPOIHEPIUIO, KOTOpask paclpenesisaercs JUisl MOCIeIyOIEero UCIoIb30BaHMs
C TIOMOII[bI0 OJI0Ka aBTOMATUYECKOI'0 YIIPABIEHHSI peKUMaMH paboThl KOMILJIEKCHOM 3HEp-
rocucteMsl. B niepByto ouepesb, MPOBOIUTCS 3apsij aKKyMYJITOPHBIX OaTtapel, obecneun-
BAIOIIMX MHUTAaHUE JIAaMI OCBEIICHUS U ObITOBOro 000pyaoBaHus. COTHEUHBIH KOJIEKTOP
UCIIOJIb3YETCSl B OCHOBHOM i1 00€CIeYeHUsI HYK]l TOpSIUero BoJ0CHa0KEeHUs 1, YacTUY-
HO, HY ]l OTOIUIEHUs. B Temple Mecspl rojia, KOrna CHUKaKTCS HY Kbl X0341iCTBA B Te-
IUIOBOM AHEPrUM, TOpSUYyI0 BOAY, MOJYUYEHHYIO B MPOIECCE SKCIUTyaTallUd COJIHEYHOTO
KOJUIEKTOPA, INIAHUPYETCS UCTIOIb30BaTh B CUCTEME OXJIaKICHUS 10Ma.

DKCMEPUMEHTAIBHBIN KIJIOW JIOM HAXOAUTCS HAa TEPPUTOPHH ['OCYy1apCTBEHHOTO SHEp-
TeTUYECKOro MHCTUTYTa B T. Mapsl (reorpaduueckue koopauHatel: 37,6° c. 1., 61,8° B. 1.).
[Ipennonaraemple Mecslbl WCHOJIB30BAaHUS — KPYIJIBIM T'0Jl, aBTOHOMHBIA DPEXHUM, BpeMs
MCIIOJIb30BAHUS — €XKEAHEBHO U KPYTJIOCYTOYHO, MECTO YCTAHOBKU COJTHEYHOI'O KOJIJIEKTOpa —
Ha KpBIIIIE I0Ma ¢ HAKJIIOHOM 36°, OpueHTUpOBaHHOTO Ha tor [2], [3].

ITpu pacueTax CyTOYHOrO MPUXO/A COJIHEYHOM SHEPTUU MCIOJIb30BANIU 0a3y AaHHBIX
NASA, u pacueT cpeHEMECSIYHOrO MOTOKA COJIHEYHOM pajuallii Ha HAKJIOHHYIO MOBEpPX-
HOCTh TpousBeneH mno merony Jlym—/lxopaana [4]. IlomydeHHble JaHHBIE TPHUBEIACHBI
B Tabu1. 1. CormacHo 6a3e nanubix NASA, /1S yrila yCTaHOBKH COJTHEYHOTO KOJuIeKTopa 36°
CpPEIHEr00BOE MOCTYIUICHHE COJTHEYHOM dHEepruu Ha | M’ COCTaBIISIET 5,58 xBT * 1 B neHb
OT CyMMAapHOI'O COJHEUHOro uanyuenust u 271,33 kBt - 4 — B Meca1l oT cymMmapHOro cosi-
HEYHOTO CBETAa HAa COJHEYHBIM KOJUIEKTOp ¢ 3(¢deKTUBHOM Iuiomaapo 1,6 M. B pacue-
tax KII/[ (B OCHOBHOM TEIUIONOTEPU COJIHEYHOI'O KOJUIEKTOpA, pe3epByapa ropsiuedl BOJIBL,
Tpy0) mpuHUMaeM ¢ 3amacoM, paBHbIM 60 %. B 3THX ycioBusix cpeqHeronoBasi BbIpabOTKa
TEIJIOBOM SHEPIHH COJHEYHOTO KOIEKTOpAa 3a MeCSI C IUIOManbio 1,6 M° COCTaBiser
162,8 kBT - u. [IpoBeneHHbIC HCCIEMOBAHUS TTOKA3aIM, YTO 3UMOMU IS 0OCCTIeUeHUs TOpsi-
4yel BOJOW CEMbU M3 3 4elloBeKa Hy’KHO OKoso 160 kBT - 4. sHepruu B mecau. ConHEUHbIN
KOJUIEKTOP, YCTAHOBJICHHBIN B SKCIIEPUMEHTAJILHOM JKHJIOM JIOME, B T€YE€HHE rojia Bbipala-
TBHIBAET TEIJIOBYIO 3HEPrUI0 B KonmuecTBe 953,59 kBT - u. B onHON KOMHaTe 3KCIIEpUMEH-
TaJIbHOT'O JI0Ma JUIsl OTOIUICHUS UCIIOJIb30BAIIM CUCTEMY «JIEKTPUYECKHUI Ooiiep U coHey-
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HBII KOJIeKTOp». TakuM 00pa3zoM, CUCTEMA «INIEKTPUUECKUM OOMIIep U COTHEUHBIN KOJIIeK-
TOp» BBITOJIHEE B HECKOJIBKO a3, YEM 3JIEKTPUUECKOE OTOIIEHUE OT 3JIEKTPUYECKOH CeTu
(tabamua). ['omoBast sKcIuTyaTalys Takol KOMIUIEKCHOM SHEeprocucteMsl B Mapbliickoil 00-
nactu TypkMeHHCTaHa MOKa3aja, 4YTO KOMIUIEKCHBIE SHEPIETHUECKUE CUCTEMBI JUIS AKHIIBIX
U TIPOMBILICHHBIX O0OBEKTOB ITPU KOMIIOHOBKE, COOTBETCTBYIOIIEH JaHHON KIMMaTUYECKOM
30HE, M MPH y4YeTe BCEX BBIIICHPUBEICHHBIX (PAaKTOPOB MOCTATOYHO 3(PPEKTUBHBI B IKC-
IUTyaTtanuu 1o Bceil reppuropun TypkMeHHCTaHa.

Ilose3Han TemoBasa JHEprus (KBT . ‘{), KOTOpPYIO NOTECHITUAJIBHO
MOKHO MOJYIUTD OT COJTHEYHOI'0 KOJUICKTOPAa

IMoTpedoHasn
CosiHeuyHAast SHeDIHS [oTpednas >Heprus
IHeprus, BripaboTka IMoTpednas P JUUTSI OTOTJIEHUSI
N JJISl OTOTLJIEHHSA .
NOCTyNawINasi | TeNJI0Boi IHeprusi J— O/THOI KOMHATBI
Mecsing HA HAKJIOHHYIO IHEPTUH JJIs1 TOpPsSiYero naomanpo 13,12 M’
miiockocth (36°) | 3a Mecsinm | BOAOCHA0XKeHUSsI KOMHATD! 3a Mecsl| NpU
3a MecsI 1,6 M) 3a MecsI| ¢ rmomaz[? fo HCNOJIb30BAHUH
> 13,12 m
na 1,6 v 1a ,Mecsm 3JIEKTPOHArpeBaTeJisi
STuBapp 227,66 136,6 160 315,2 1116
®depanb 240,58 144,35 160 284.7 1008
Maprt 269,82 161,89 160 203,4 720
Anpens 269,28 161,57 160 101,7 360
Mait 291,15 174,69 140 - -
Hronb 291,84 175,10 120 - —
Urons 308,51 185,11 120 — -
Agryct 312,98 187,79 120 - —
CeHTs0ph 305,28 183,15 120 - -
OKTA0pB 286,19 171,71 140 20,3 72
Hos6pn 241,92 145,15 140 50,84 180
Jlexabpn 210,8 126,48 140 315,208 1116
3aron 1953,59 1800

3aka0uenne. VccnenoBanus MoKas3pIBalOT, YTO HCIIOIB30BAHUE COTHEYHBIX KOJIIEK-
TOPOB B CUCTEME IOpsiuero BOJOCHA0KEHHS MO3BOJISIET COKPATUTh 3aTPaThl HA HArpeB rops-
yeil Boabl B cpeaHeM Ha 70 %, T. e. cokoHoMUTh 1953,59 kBT - u 3Hepruu B TeueHue roja.

[TonyuyeHHble AaHHBIE TIOKa3ajdd, 4YTO B COJHEYHbIE JHU B TEUEHHE Mecsla
TEMIEpaTypa BOJbI B 0aKe COIHEUHOro KoJulekTopa gocturaet a0 75-90 °C, uto co3naer
BO3MOXXHOCTb MCIOJIb30BATh COJIHEYHbIE KOJUIEKTOPHI B CHCTEME TEIIOCHA0KEHUs IKCIIe-
PUMEHTAIBHOTO JIOMA.
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