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LIEIN

* MI3yuynTb NOHATME reNno3HepreTmMkn, a Tak XXe pacCMOTpeTb ee LOCTOMHCTBA
M He40CTaTKy;

* PaccMoTpeTb cnocobbl NolyYeHUs CONHEYHOM SHEPTUY;

* I3yunTb OCHOBHbIe cNocobbl Npeobpa3oBaHMA SHEPTMK COMHLLA B
3/1eKTPUYECKYIO;

* PaccmoTpeTb pernoHsl Poccmn n Mmpa, B KOTOPbIX Pa3BUTA Fre/IMO3HEPreTmKa.



YTO TAKOE TEJIMO3HEPIETUKA

* [ennosHepreTmka (CoNIHEYHAdA SHepPreTmKa)

— BMJ, SHEPreTUKM, OCHOBAHHbIM Ha )
AOASl COAHEYHOMU

nMpuUMeHeEHNN HEMOCPEACTBEHHO 3HEepreTMKu B MUPOBOM MPOU3BOACTBE
aHeprum | %
CO/IHEYHOr O U31y4yeHus 415 NONyHeHNS 033 % o7
KaKoro-ambo Bnaa sHepruu. |
2014 2050
* Co/iHeYHasd sHepreTmKa NCrnoab3yeT S s s i e
MCTOYHMK SHEPTUN, KOTOPbIM
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B nocnepHee Bpems MHTepec K npobaeme NCNoNb30BaHWA COTHEYHOWN SHEPrUM Pe3KO
BO3poC. [MoTeHLMaNbHbIE BO3MOXHOCTU SHEPIreTUKM, OCHOBAHHbIE Ha MCMOb30BaHMM
HEeNnoCpPeACTBEHHOIO COJIHEYHOI O M3TYYEHUS, YPE3BbIYAMHO BENKMN.

Ncnonb3oBaHme Bcero anwb 0,0125% sHeprmm ConHua Morao 6bl obecneunTs BCe
CerofHsWHMe NoTpebHOCTM MUPOBOM SHEPreETUKM, @ MCNOb30BaHME 0,5% NONHOCTbIO
MOKPbITb MOTPEOHOCTM Ha NepcrneKTmBY.
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AOCTONHCTBA MW HEAOCTATKU TEJIMOSHEPITETUKHW

+ -
* MepcnekTUBHOCTb, AOCTYMHOCTb * Heo6x04MMOCTb MCMO/Ib30BaAHNSA
M HEMCYEPNaeMoCTb UCTOUYHMKA 60/1bLWNX MAOLLAAEN;

SHEepPrum B yC/I0BUSX
MOCTOSAHHOI O POCTA LLEH Ha
TPaAMLMOHHbIE BUADI
SHEeproHocuTeneu

* Co/IHeYHas 3/1eKTPOCTaHLMs He paboTaeT
HOYbIO M HEA0CTATOYHO 3PPEKTUBHO
paboTaeT Beyepom, B TO BpeMS KaK MUK
anekTponoTpebaeHnsa NnpnuxoanTcs

* [1pakTnyeckn NosHas MMEHHO Ha BEYepHMeE Yachbl;

MacHOCT 9 OKPY>K 7
besonacHocTb ANA OKpYXaloLLe * HecmMOTpS Ha 3KO/I0rMYeCcKyo YNCTOTY

cPeAb Noly4aeMou SHEPrmn, CaMm
$OTO3/IEMEHTbI COAEPXKAT A40BUTbIE
BELLECTBA, HANpUMep, CBUHEL,, KagMuUK,
raf/ I, MblLbSAK U T. A.



Co/IHeYHYI0 pajuaLuio Npm NOMOLLM FeJIM0YCTaHOBOK NpeobpasyioT B TENJIOBYIO UM
3/1eKTPUYECKYIO SHEPI U0, YA0OHYIO 419 MPaKTUYECKOro NnpuMeHeHus. B 1oXXHbIX panoHax
Halleu CTPaHbl CO34aHbl AeCATKMN COTHEYHbIX YCTAaHOBOK U cucteM. OHM OCyLLeCcTBAAIOT
ropsiyee BOA0CHabXeHMe, oToN/IeHe N KOHANLMOHUPOBAHME BO3AYXa XMUJbIX U
obLLeCTBEHHbIX 34aHNU, XXMBOTHOBOAYECKUX GEepM 1 TeNANUL,, CyLUKY
Ce/IbCKOXO03AMCTBEHHOW NPOAYKL UMY, TEPMOOOPabOoTKy CTPOUTENIbHBIX KOHCTPYKLUMK,
NoAbEM M ONpPeCcHeHe MUHEPANN30BAHHOM BOAbI U AP.
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KAK PABOTAET COJIHEYHHAHA 3JIEKTPOCTAHLIMNA?

__CONHEYHBIE NAHENK NOTPEBMTENG

10B - 508 2208 / 3808
NOCTOAHHOIO TOKa nepemMeHHOIe 1oKa
12B/24B/48B 12B/24B/48B '
- MOCTOAHHOIO TOKA MNOCTOSAHHOIO TOKA
(2 g -~ g
KOHTPONNER — WHBEPTOP.




CMNOCOBbI MOAYYEHUSA CONHEYHOW SHEPI U

Ha cerogHAWHMN AeHb HAyKa HE MMEEeT YCTPOMCTB, paboTatowmx Ha SHEPrnm CONMHLLA B
UMCTOM BUAeE, e€ Tpebyetca npeobpasosatsb B Apyrou Tun. Ana aToro 6ui1m co3aaHbl
Takue YCTPOWCTBA, Kak CO/IHeYHble 6aTapeun v konnekTop. batapeun npeobpasytor
COJIHEYHYIO SHEPrUIO B IN1EKTPUYECKYIO, @ KONNEKTOP BblipabaTbiBaeT TEMN/0BYO
3Hepruto. ECcTb Takke mogenun, coBmeltatowme 3tm aBa Buga. OHKM Ha3bIBatOTCA
rmépuaHbimMu.
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OcHoBHble cnocobbl npeobpasoBaHUs sSHeprum

COJIHLA :

dOTO3/IEKTPUYECKNY;

reJIMoTepMasibHbIN;

TePMOBO3/YLUHbIN;

COJIHEYHbIE a9POCTATHbIE 3N1EKTPOCTAHLMMN.

[epBbI cNOCO6 CaMbiv pacNPOCTPaAHEHHbIN. 34eCb
MCNob3yoTcsa GOTOINeKTPUYECKME NMaHen, KOTOpble
NnoZ BO34enNCTBMEM COJIHLA BbipabaTbiBatoT
3N1eKTPUYECKYo 3Hepruto. B 6oablinHCTBE CnyyaeB nx
A,enatoT 13 KpeMHusa. Takme naHenn obbenHAIOTCA B
doToanekTpuyeckne mogynm (batapemn) u
yCTaHaB/IMBAIOTCA Ha CONHLE. HYalle BCero nx CTaBAT Ha
KpblWwax 4OMOB. B npuHunne, HAYTO He MeLlaeT
Pa3MecTUTb UX Ha 3emae. Hy>XHO TONIbKO YTO6bI BOKPYT
HUX He Bbl/I0 KPYMHbIX NPeAMETOB, APYruX 34aHUN U
AepeBbeB, KOTOPbIe MOryT OTOpackiBaTh TEHb.




TepmoBO3ayLWHbIN cCNOCOb Npeobpa3oBaHMs NoApa3yMeBaeT NOJyYEHME SHEPT MM MOTOKA
BO3/YyXa. DTOT NOTOK HanpaB/sieTcsl Ha TypboreHepaTop. B aapocTaTHbIX 3/1eKTPOCTAHLUAX
Nnoza AeNCTBUEM COIHEYHOM SHEPIMM B a3POCTAaTHOM BanioHe reHepupyeTcs BOASHOM nap.
[ToBEpXHOCTb @3poCTaTa NOKPbIBAETCS CNeLNaNbHbIM NOKPLITUEM, MNOM/OLWAOW MM
COJIHEYHbIe y4Ymn. Takme 31eKTPOCTAHLMN CNOCOBHbI paboTaTb B MaCMypHYHO NOroAy U B
TEMHOE BpeMs CyTOK baarogaps 3anacy napa B aspocrarTe.

[ennoTepMasibHas SHepreTnka OCHOBAHA HA HarpeBe NOBEPXHOCTU SHEPrOHOCUTENS B
cneunanbHOM KoanekTope. Hanpumep, 3To MOXeT 6bITb HarpeB BoAbl 4151 CUCTEMBI
OTOMN/IeHNA AOMa. B KauecTBe TeNNOHOCUTENS MOXET MCMNO/Ib30BATbCS HE TO/IbKO BOAQ, HO U
B034yX. OH MOXET HarpeBaTbCsl B KOJIJIEKTOPE M MOAABATbLCA B CUCTEMY BEHTUASALLUM AOMa.

Bce 3T cnctembl CTOAT A40CTaTOYHO A0OPOIro, HO X OCBOEHUNE N COBEPLLEHCTBOBaHNE
MNOCTENMEHHO NMPOAOJ/IXAETCA.



[AE B MUNPE 5OJIbLLNM NOTEHUWA ANA PASBUTUA
COJ/IHEHYHOW SHEPT'ETUKHW

Yearly sum
in KWh/m?

@ 2500
@ 2000

® 1500
@ 1000
500

*The sokar radation (nsotation) mep is basad on values from Meteonom,



TOII-10 cTpaH 1Mo UCIIOJIb30BaHMUIO 3Hepruu coiHiia (I'BT)

B o6uucc 322012 [ npvpoct 3a 2013 .

Tepmanus Utanua CLIA @®paHums Asctpus
o

ANOHMA NcnaHus Benukobputanus | benbrus |




TEPPUTOPUUN HANBOJIEE BAIATOMNMPUNATHBIE AJ14
EJIMOSHEPTETUKN.

* KOXHble pernoHbl U pernmoHbI ¢
KOHTMHEHTa/IbHbIM M Pe3KO KOHTUHEHTA/IbHbIM
kanmaTom Poccum siBasitoTca Hanbonee
6n1aronpuATHLIMUY A1 MPUMEHEHNS CONHEYHbIX
KOJINeKTOPOB B Ka4eCTBe OCHOBHOIO NCTOYHMKA
AN51 OTONNEHUA B 3MMHUMW NEPUOA,

* Hanbonee braronpusatcTeytoT, No
ANTENbHOCTU CBETOBOMO AHA U NMOCTYMNIEHNIO
COJIHEYHbIX Iy4eln B Te4YeHue roga, Tponmyeckue
M cybTponuyeckue KaMmaTmyeckue nosica. B
yMepeHHbIX WnpoTax Hanbosnee braronpusaTeH
NETHUWN CE30H, @ YTO KAaCaeTCs 3KBAaTOPMAIbHOM
30Hbl, TO B HEM OTpUL,aTeIbHbIM GaKTOPOM
aBAsieTcsl 06/1a4HOCTb B CepeiuHe CBETOBOIO
AHS.

SHEPIMOPECYPCbl POCCUN

ConueyHan sHeprvs

Kanusmmrpan

MNpPpoaoNXMTENLHOCTL CONHENHOIO CHUAHWUAL

P vwenee 1700 sacoe e ron
EE o7 1700 no 2000 wacos s roa
SN Gonee 2000 wacos s roa

YpoBeHb MHCONAUUM




COJ/THEYHbIE SNIEKTPOCTAHUWIN POCCUNI

N2 | HasBaHue MouwHocTtb, | Obnactb
MBT
1 | Opckas C3Cum. A. A. BnasHeBa 40,0 OpeHbyprckas obiacTb
2 | bypmnbaesckasa C3C 20,0 Pecnybavka BawkopTocTaH
3 | byrynbuanckaa C3C 15,0 Pecnybavka BawkopTocTaH
4 | paueBckas C3C 10,0 OpeHbyprckas obnacTb
5 | MnewaHosckas C3C 10,0 OpeHbyprckas obnactb
6 | Kow-Arauckas C3C 10,0 Pecnybnavka Antan
7 | AbakaHckasa C3C 5,198 Pecnybavka Xakacus
8 | MNepeBonoukas C3C 5,0 OpeHbyprckas obnactb
9 | Yctb-KaHckasa C3C 5,0 Pecnybaunka Antam
10 | C(3C OO0 «AnbTIHEpro» 0,1 Benropogckas obnactb




3AKJTIOYEHNE

* MHOrme cTpaHbl MMPaA NbITAOTCA MAKCMMA/IbHO BHEAPUTD
y cebs MICNoNb30BaHWE COIHEYHOU SHEPrUU. ITO
aKTya/ZlbHO MOTOMY, YTO 3HepronoTpebieHMe NOCTOAHHO
PaCTET, a pecypCbl OrpaHnyeHbl. K Tomy Xxe,
TPAANLMNOHHAsA Chepa SHEPreTUKM CUABHO 3arpasHaeT
OKpy>atowwyto cpesy. [103ToMy anbTepHATUBHASA
SHepreTuka — 370 byayuee. M aHeprms conHua ABASETCS
OAHWM W13 KJIIOYEBbIX €€ HAMNPaB/EHUMN.



JHEeprua conHua

Pacnpepenesue noToxa conHeYHoMu
3 W) Paavauun B Pocciuu

CpeiHerofoeoe CyMMapHOe CONTHEYHOe H3Ny4eHue,

xBrwn'

2200 MycTeiunbie pernonst AQpuky, < 1700

Bauxnero Bocroxa, Ascrpaniu CpeansemMHoMopse
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tLIDF LenTpansian Espona, Cpeanas Aana, Kanana

0,5 MNpA Aonu aKeprum Conxua
Nonapaer Ha 3emnio.

1 MUHYTA CONHENHON IHEPruK
cnocofHa B Teuenue roaa
YAOBNETBOPATL INEKTPHYE-
CTBOM rnobansueie noTpedHo-
CTH BCEX XUTENen 3eMHOro
wapa.

5 MNPA NET — NPOAONXKHTENb-
HOCTH Xu3uu Connua.

1 00 TPNH T YCNOBHOro Tonnuea -

avepruna Conuua, KoTopas
NOCTYNAeT Ha 3eMni0 3a roA.




CTOMMOCTb NPOU3BOACTBA CONHEYHOW IHEPrUM AR
[nHamuka u nporHo3 ce6ecToumMocTu T

Wctounuk: Fraunhofer ISE;
Philippe Welter (Photon); EPIA

2010 2013 2015 2020 2025

B Hebo/blUMe YCTAHOBKM B CTpaHax 6eAHbIX CONHLEM
* egpouento3akBrey M KPYNHblE YCTAHOBKM B HOraThiX CONHLEM CTpaHax



Crpyxrypa norpebnesns nepenyHOR IHEPruK No BUAam Tonauea 8 mupe B 2015 roay
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MApO3Heprus

HcTouHnK: MHCTHTYT aHepreTHyeckux uccheposanuid PAH, HosOps 2016 ropa



NMCTOYHUKN

* http://zeleneet.com/

* https://ru.wikipedia.org/wiki/CoAHe4YHas 3HepreTuka

* http://akbinfo.ru/alternativa/solnechnaja-jenergija.html#i-5

* http://natali-99.livejournal.com/8480.html

* https://ru.wikipedia.org/wiki/Cnucok_coAHeuYHbIX_3AeKTpocTaHuun_Poccuu
* https://5thelement.ru/articledetail.php/?ELEMENT _|D=83

N306paxkeHus:

* https://ru.pinterest.com/

* https://yandex.ru/images/




