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IEJECOOBPA3HOCTH NIPOU3BOJCTBA COJTHEUHOM
TEILJIOBOM BETPORJIEKTPOCTAHIIUM

Annoraums: CosHeuHas TeruioBasi BeTpodiekTpoctanuus (SFS) -
HU3KOTEMIIEpaTypHasi dJICKTPOCTAHIIMS, WMUTHUPYIOIIAs BETPOBOM IHMKI B
npupose. OHa COCTOMT M3 IIIOCKOTO COJHEYHOTO BO3AYXOCOOpHHMKA U
HEHTPAJbHOM BOCXOJAIIEH OaliHu Jiss TPOM3BOJICTBA TEIUIOBOTO BETPAa,
MPUBOMSINETO B JIBIDKEHHE TYpOWHBI JJIsi BBIPAOOTKU AJIEKTPOIHEPIHH.
Pa3BuTHe cuCTEM MPOM3BOJCTBA AJICKTPOIHEPTUN B HANIPABJICHUH YCTOMYHNBOTO
OyayImero JOJDKHO OCYIIECTBIISATHCS C ydeToM OajlaHca MEXITy BO3ICHCTBHEM
Ha OKPYXKAIOIIYIO CPeay U IKOHOMHYECKOM 11eT1eCO00Pa3HOCTHIO.

KioueBble €10Ba: CTOMMOCTD 3JICKTPOIHEPTHH, OIICHKA BO3ICHCTBUS Ha
OKPYXAIOIIYyI0 Cpely, JKOJOTUYECKHHA CJIe/I, MOpCKas COJHEYHAas DSHEpTus,

COJIHEUHBIN JBIMOXO/I, TETIJIOBOU BETEP
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FEASIBILITY OF PRODUCTION OF A SOLAR THERMAL WIND
POWER PLANT

Annotation: The Solar Thermal Wind Farm (SFS) is a low temperature
power plant that mimics the wind cycle in nature. It consists of a flat solar air
collector and a central ascending tower for generating thermal wind, which
drives turbines to generate electricity. The development of power generation
systems towards a sustainable future must take into account the balance between
environmental impact and economic viability.

Key words: electricity cost, environmental impact assessment,

ecological footprint, marine solar energy, solar chimney, thermal wind

Hcnonp3oBanre BO30OHOBISEMBIX U YCTOMYMBBIX UICTOYHUKOB DHEPTUU B
HACTOSAIIEEe BpEeMsi TPHUBIECKAET OOJIbIIE BHUMAHHUS B CBSI3M C CEPHE3HBIM
HPHEPreTUYECKUM KPU3UCOM Hapsiy C TJI0OOATBHBIM MPU3BIBOM K YCTONYHBOMY
OoynymemMy. C 3TOil HHTEHCUBHOCTBIO, 3TO UCCIIEIOBAHUE OOpaIaeTcss K OJHOU
U3 TIEPCIEKTUBHBIX TEXHOJOTUM ISl MPUMEHEHUS BO30OHOBIISIEMOUM SHEPTHH,
KOTOpasi peaqnu3yeTcsi 3a CUCT COJHEYHOW TepmanbHou OarmmHu Betpa (STWT,
TaKke OOBIKHOBEHHO M3BECTHOE KaK COJIHEUHAs OAalllHs WJIM COJTHEYHas IMeYHast
TpyOa). OHa TeHepupyeT IHEPTHio, JAOCTYIHYIO IS Hallero moTpeOeHus,
WCIMOJIb3ysl COJIHIE B KauyeCTBE OCHOBHOIO HMCTOYHMKA DHEPTMHU U BO3IYyX B
KauecTBe pabouei KUJIKOCTH.

JlaHHOE€  HWCCIIeIOBaHWE  OLICHMBAET  TIEHEPUPYIOIIME  MOIIHOCTHU
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IEKTPOCTAHLUMN € SKOJIOTUYECKON U SKOHOMHYECKON TOUEK 3PEHUS U CPaBHUBAET
WX C JIPyTMMH BUJIAMH TEXHOJIOTHI MTPOU3BOJICTBA dIEKTpoIHepruu [1].

IIpoctota reomerpun STWT mnpuBiekaer 3TO UCCIEAOBAaHUE HJISI TOTO
4yTOOBl MONTH BIIEpel U OOCYIUTh BCTABKY CTPOUTH OQPQIIOPHYIO CHCTEMY
STWT. Oxkean 3anumaetr 71% noBepxHocTu 3emuid, u 0onee 40% mMupoBoro
HacesieHus1 xuBeT B mpezenax 100 kM oT moGepexps, MOITOMY NOTEHLHUAN
ycrexa Tako MOpCKOM TuiaT(opMbl He TaeT HaM IMpeiesia pocTa.

B npupozae 3pdexT Bocxonasiiero noToka BHI3BIBAET BETEP U yparassbl.
STWT wumuTHpyeT LHKJI BeTpa IPUPOABI MCIOJIB3YET COJHIE B KauyecTBE
OCHOBHOI'O0 HMCTOYHHMKA SHEPTUM U BO3JyXa B KayecTBE pabOyell >KUAKOCTH, C
UCIOJIb30BaHUEM  IUIOCKOM TIJIACTMHBI M LEHTpalbHOM  OamrHe#, s
IIPOU3BOJICTBA TEIJIOBOM BETEP, KOTOPBIA MPUBOAMT B JIBH>KEHHE TYpOHUHBI AJIs
BBIPAaOOTKU 3JIEKTPO3HEPruu. Bo3myx HarpeBaeTcsi MapHUKOBBIM 3(PQPEKToM B
COJIHEUHOM KoJulekTope. IIpom3BeneHHBIM TIOpsYMil BO3IyX JIer4ye 4YeM
OKpPYXAaIOIMK XOJIOAHBIM BO3AyX BBEpXy OaliHu, TakuM 00pa3oM, ropsuvid
BO3/yX MOJHUMAETCS BBEpX OamlHu. J[pyrumu ciioBaMH, pa3HOCTb INIOTHOCTEH
BO3/lyXa, BbI3BaHHAs MOBBILICHUEM TEMIIEPATyphl B KOJUIEKTOpE, Ipeodpa3yeTcs
B Pa3HOCTh JaBJIEHUI, FeHEpUPYs MOTOK >KUJIKOCTHU (TErIoBOM BeTep) [2].

[IpemyioxkeHa ynpoUIEHHAs AaHAJIWTHYECKAsT MOJENb TEPMOJIMHAMUKHU
STWT. B cooTBEeTCTBUMU € NpEAbIAYIIEH MOJECIbI0 B JAHHOM HCCJIEAOBAHUU
OpeanoyiaraeTcsa, 4YTO BBIXOJHAs JJIEKTpUYECKas MOIIMHOCTb U oOmas
IIPOU3BOJMTEIIBHOCTE ~ CUCTEMBI  IPSAMO  MPONOPLUMOHAIBHBI  IUIOLIAJH
KOJUIEKTOpa M BbICOTE OalllHU, a Takke 3(P(PEKTUBHOCTU KOJUIEKTOpa, OalllHU U
TypOUH.

B Hacrosdmem wuccineqoBaHMM — PAaCCMATPUBAIOTCS  OKOJIOTMYECKHE
HEIOCTaTKM TyTEM MPOBEACHHUS HHBEHTapu3almoHHoro aHanmuza CO2 g
J)KU3HEHHOTO MuKJIa syekTpoctaniimu STWT. B anamuze Mbl pazjensem
YKA3HEHHBIN LUKJ Ha 3Tambl MPOU3BOACTBA, TPAHCIIOPTUPOBKH, CTPOUTEIBCTBA,

9KCITyaTaluld W TCXHHUYCCKOIO 06CJ'Iy>I(I/IBaHI/I}I. Ha KaXXJO0M DOTall€ MbI
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paccuuThiBaeM KoJIM4ecTBO BbhIOpocoB CO2 0T pa3iIMyHBIX MPOLIECCOB Ha
KOKJIOM JTafne, TakuX KakK UCIOJIb30BAaHUE MATEpUAIOB U DHEPTHUH,
UCTIOJIb30BaHUE 36MJIU M BOJIBI, U Tak fainee [3].

CTOMMOCTh  DJIGKTPOAHEPTMH BKIIOYAeT B ce0d MepBOHAYAJIbHbBIE

KallUTAJIbHBIC  3aTpaTbl, pacxodbl HAa TOINIMBO MW  3KCILIyaTallUlO U

00CITyKBaHUE.

MoLLHoCTE 5 MW 50 MW 100 MW 200 MW
BuicoTa BawHu (m) 550 750 1000 1000

[LvameTp BawwHu (m) 45 a0 10 120

[lvameTp KonnekTopa (m) 1250 s 4300 7000

Mnowagp konnexkTopa (kM2 122 11.04 1452 3848

BbipaBatbiBaeman MOLHOCTS (TBT/roa) 15 180 Xl 878

Ko/1-B0 NMTaeMblX X03AMCTE 2813 34524 60.526 160,398
3ddexTuBHoCTs CUcTEMBI (%) 0.815 1111 1.482 1.482

Pucynok | — Pa3mepsl W BBIXOOHBIE JAHHBIE ITPOU3BOJIUTEIBHOCTH

BBIOpaHHBIX 3eKTpocTaHuil STWT.

W NMpowssoncrec MTpaHCcNoOpTHMPpOBKall CTpOMTE/IbCTBO IxcnayararTuma (40 neT)
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Pucynox 2 — Beiopoc CO2
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[CNpowussoacTso [ TpaHcnopTMpoBKa CTpoUTEenbCcTeO

SkcnayaTauma (40 net) [[13k-kuii speg Tepputopun [CJMiToroesiii epes
- — — — — —

Jkonoruueckuii Bpeg, (ITA) ThicAuM
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PucyHok 3 — Dxosnoruyeckuil Bpen
Takum oOpa3oM pe3yiabTaThl MOKa3bIBAIOT, YTO 00Mmas 3(Pp¢GeKTUBHOCTD
CHCTEMBI YBEITUYMIIAChH 3a CUET YBEIWYCHHsI MOIIIHOCTH, 0Jaronapsi MacCoBOMY

YBCIMYCHUIO BBIXOI[HOﬁ MOIOTHOCTH 3a CUCT YBCINYCHHUA MOITHOCTU CUCTCMEI.
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