Y3KUMECAHOAT

: AKLIMOHEPHOE OELLECTBO
Uzkimyosanoat

27 utoHsa 2016 200a

HoBble MaTepHaibl 00€1aloT PEBOJTIONHIO B
aJIbTePHaTHBHOH TeHepalluH

OHTy3HuacCTH "3e/IeHON 3HEePreTUKU" MOTYT TOPKECTBOBaTh: B psfe mTaTtoB CIIA 11eHEl KUTTOBATT-
yaca COJIHEYHOU U TPaAUIMOHHOM 3JIEKTPOCTAHIIMY Ha yIJjle U ra3e CpaBHAIUCH. U ecru elme
He[laBHO "3ejleHas 9HepreTuka" NogaepKuBanach leApPEIMU ITOCyNapCTBEHHEIMU BIIMBaHUSIMU, TO
ceiyac, M0 MHEHUIO CIIEI[UAINCTOB, MOXKHO YOUPaTh 3TH MOAIOPKU. HeymuBUTEIEHO, YTO
SHEPTeTUKM yKe MOAMKCHBAIOT JOTOBOPH 00 3/IeKTPOCHAOKEHUY, B KOTOPHIX "CONTHEYHbIE"
KUJIOBATTHL faxke felleBiie, 4yeM "ra3oBele”. K npumepy, B Texace ofHa U3 3HEPTrOKOMIIaHUMN
nopanucana 20-TeTHUY KOHTPAKT Ha IIOCTaBKY 3JIEKTPUYECTBa OT COJIHEYHOM CTAHIMM II0 IleHe HUXKe
5 LIeHTOB 3a KuyoBaTT-4ac. HamoMuuM, uTo mpe3upeHT bapak O6aMa IoCTaBuIl 1iefib JOOUTHCS K
2020 ropy MOBHIIIEHUS OOJIU aJIbTEPHATUBHOY SHEPTeTUKYU [0 25 NMpPOLeHTOB. Takue XKe
aMOuIIMO3HBIe MTaHk U B EBporme: 25 mporenToB K 2020 rogy, 40 mporenTos K 2040 romy.

[ eliCTBUTEIHHO, CTOUMOCTh COJTHEUHEIX ()OTO3/IEKTPUYECKUX Tpeodpa3oBaTesiel nagaeT
dbaHTacTU4ecKu OBICTPO, TOBOPUT IpefcenaTesib Hayunoro coBeta PAH 1o HeTpaAUIIMOHHBIM
BO300HOBIISIEMBIM NCTOYHUKAM SHEPTHUH, TOKTOP TexHU4YeCcKux Hayk Orner ITonmenb. HeyauBUTENbHO,
YTO MUP yKe OJIM30K K IapUTETy MeXOY albTePHATUBHEIMU U TPafAUIMOHHLIMU UCTOUHUKAMHU
sHepruu. Ho, KOHEYHO, BaXKHO YYUTHIBATE CIEIM(PUKY KaXKIOT0 U3 HUX. Begb 0OBIYHEIE
37IeKTPOCTAHIIMYU He 3aBUCAT OT KJIMMaTa, OT ITOTO/Ibl, a paboTa albTepHATUBHEIX CTAHLIUYN CBSI3aHa C
IIPUPOIHBIMU YCJIOBUSIMM MECTHOCTH, T'le OHM yCTaHOBNeHH. CkaxkeM, B Texace o4eHb O0JbIIOE
KOJINYECTBO COJIHEYHBIX OHEH, II09TOMY UCII0/Ib30BaHUE SHEPTUU CBETHIIA 3[eCh BIIOJIHE
peHTabenbHO. YTO 00ecredusno anbTePHATUBHOMY MCTOYHUKY COBEPIIUTEL TAKOU ITPOPHIB?
Cy1eCcTBeHHO CHU3UTD LieHy sHepruu? [10 MHEHHUIO YUEHbIX, MPUUNHA IIPEXKAe BCETO B HOBBIX
MaTepuanax, Komrno3urtax. OHU [TO3BOJIUIM ITOAHSTE HE TOJIBKO KIIJl COJIHEYHBIX OaTapel, HO U
CHM3UTDb UX CTOMMOCTb. OMH U3 TaKUX KOMIIO3UTOB Ceryac co3maeTcs B mabopaTopun HUTY
"MUCuC" nog pyKOBOACTBOM IIpUTJIallleHHOr0 mpodeccopa u3 YHuBepcuTeTa Texaca AHBapa
3axupnosa. [1o orleHKaM pa3paboTYHKOB, OH OyAET CTOUTHL B TPH Pa3a [ellleBlie Iy4IInX aHalIoroB U3
KpeMHUs. A IpX MaCcCOBOM IIPOM3BOACTBE pa3HuUlla CTaHEeT 4-6-KpaTHOU. ITO CYJIUT HaCTOAIIUI
IIPOPHIB B COJIHEYHOU 3HepreTuke. IIpaBha, y COJTHEYHOrO BaTTa €CTh OOUH Cepbe3Hbll MUHYC. CaMo
TI0JTy4yeHre KPeMHHUS, U3 KOTOPOT'0 U3r0TaBIUBAIOTCS COJIHeUHbIe 6aTapeu, TOKCUYHO, TOPOToO,
TpebyeT MHOTO 3Hepruu. bojee Toro, UMu HEYIOOHO IOJTb30BATHCS: OHU KECTKUE, TSIKeJble U
XPYIIKKeE, A1 YCTaHOBKU HYKHHI crielinanbHble "mpubambackr”. C1oBoM, MHOT'O BO3HU. COBCEM
npyroe meino 6aTapes ruOkas. Ee MOXKHO packaTaTh KakK pyJiIOH Ha JII000M M30THYTOM IIOBEPXHOCTH.
Yo cpady pacimupseT chepsl IpuMeHeHus. IMEeHHO TaKue COJTHEYHEIE 9JIEMEHTH BIepBhie B Poccun
co3pmansl yueHsiMu MHACuC. B Hux BooOIIe HeT KpeMHHUSsI, YTO U [TO3BOJIUIIO IPHUaaTh OaTapee
rubKOCTh, 00BSICHSIET COTPYIHUK NTabopaTopun [anuna CapaHuH. ITO TaHAEM M3 MaTepuasla
IIEPOBCKUT U MOTYIIPOBOOHUKOBLIX IIOIMMEPOB. B 0TIMYKe OT JOPOTrOro KPEMHUS IIEPOBCKUT CTOUT
Komnerku. Ho rmaBHOe IpenMyIeCcTBO TaKOT0 TaHAeMa faxKe He B 3TOM. TeXHOJIOTUS U3TOTOBIEHUS
OaTapeu U3 KpeMHUS O4YeHb CI0XKHa, TpeOyeTcs TTy00KUM BaKyyM U JOPOrocTosIee 060pyooBaHue.
A Ham MeTOon HaMHOTO Ipolre U gelleBsie. PaKTUUYECKU COJTHEUYHBIE 3JIEMEHTHEl MOXHO [1edaTaTh Ha
IIPOCTHIX YCTPOUCTBaX. CTapT MepPOBCKUTHOM 3JIEKTPOHUKE [Aajd SMOHIbI, KOTOPHIE BIIEPBHIE



CO3[aJly COJIHEYHHIN TaHaeM C Knp 3,9 mporeHTa. B Mupe cpa3y Xke OLIeHUIU [IePCIeKTUBL], B TOHKY
BKJIIOYMJIOCh MHOXKECTBO BeIyIIUX 3apy0eXHbIX TabopaTopuii, U ceityac Kmp yxe goctur 21,3
nporeHTa. Ho ecnu st KpeMHUS 9Ta nudpa noytu 61u3Ka K Ipefeny ero BO3MOXKHOCTEH,
IIPEOM0EeTh KOTOPHIY He T03BOISIOT 3aKOHBI (PM3UKH, TO COTHEYHBIM TaHOeM criocobeH Ha OoJbIiee.
Ierno B TOM, 4YTO KpEMHUM coOMpaeT TOJIbKO HeGObIIYI0 YacTh BUOAUMOTO COJIHEYHOTO CIIEKTPa, a
TaHAEM NIPaKTUYECKU BeCh. 30eCh U JleXkKaT IePCIeKTUBE pocTa. Kpome TOro, Mbl HaMepeHH! ellle
IIOBBICUTH KIIf 61aromapsi CBOeMy ApPyroMy Hoy-xXay, ToBopuT Capanus. Ecnu coBceM IpocTo, TO CYTh
B cJlepyrolieM. Halll 3jieMeHT COCTOUT U3 BOCbMU CJIOEB, TO €CTh I1I0X0X Ha CIHABUY. 3a4eM CTOJIbKO?
CBeT He cpa3y IpeBpallaeTcs B 3JIEKTPUYECKUM TOK, [JIS 3TOTO eMy TPeOyeTcst MPONTH HECKOIbKO
KaCKafioB. Tak BOT HaIlM KOHKYPEHTH COEUHSIOT BCE 3TU CJIOU IOCJIe0BAaTEIbHO, IIII0C K MAHYCY.
MEI IpenioXuiIn NHOM BapuaHT COENUHSATh IIapasiefibHO, YTO [I03BOJISAET CYLIECTBEHHO IOTHATh
knp. Celidyac yueHble TECTUDPYIOT IOJTyYeHHEIM 37IEMEHT, a yKe B OyAyIneM rogy HaMepeHH!
MIPUCTYIIUTE K €T0 MPOMBIIIJIEHHBIM UCIIBITAHUAM. HacTymnieHrue KOMIIO3UTOB UAET IIUPOKUM
dbporToM. Hampumep, aMepuKaHCKUMY y4eHBIME U3 [IpHHCTOHCKOTO YHUBEPCUTETA CO3LATU
MaTepuasl, KOTOPHIY YBeIUYUBAET KIIfl COJTHeUHOU OaTapeu B 1,5 pa3a 1o cpaBHEHHUIO C KPEMHUEM.
Peur ugeT 0 TpexCnoMHOM HAaHOCTPYKTYpE U3 MeTaJlJIONIacTHAKa, 30JI0TOM HaHOCETKU, TUTaHA U
amoMuHus. [1o cnoBaM pa3pabOTUMKOB, TaKas JIOBYIIKA SIBISETCS [AJII CBeTa CBOe0Opa3Hou "depHou
OBIPOM", OTKYyHa HeT BEIXOAA. B mepcrekTuBe UcCiiefoBaTelu IJIaHUPYIOT BEIIYCKaTh MaTepuall
KyCKaM¥ pa3MepoM C JTUCT 000MHON OyMaru, UCIOJIb3ysl TEXHOJIOTHIO "HaHoIeYaTu" .
HaHOKOMITO3UTHI IO3BOJIUIIM YCTPAHUTH ellle OJUH Cephe3Hbll MUHYC COMHEeYHOM OaTapeu. [leno B
TOM, YTO OHa CTaTU4Ha, a CONHIE MOCTOSHHO OBUXKeTCA. [I09TOMY B TeUueHUe IHS MEHSETCS
KOJINYEeCTBO Iafialoliel Ha 0aTapeio COMHEYHOM sHepruu. YToOH MognepKrUBaTh HYKHBIN YTOJI,
IPUXOOUTCS UATH Ha pa3Hble YXULIPEeHNs, I0BOPAYUBATh IAHEIU C IIOMOIIBI0 CJI0KHOU U TOPOTOU
TEXHUKU. A Be[lb IPUPOMa JaBHO pelusa 3Ty npobiaeMy. Hanmpumep, OgCOTHYXU TOCTOSHHO B
"yrop" CMOTPAT Ha CBETUJIO, OTCJIeKMBasd ero ABUXEeHNe. Y4eHble YHUBEPCUTETA LITaTa BUCKOHCUH
PELIuIN IOBTOPUTD Npupoay. OHU pa3paboTany HaHOKOMIIO3UT, CIIOCOOHBIN CKPYYHUBATLCS U
OBUTATHCS IIPU HarpeBe COJTHeYHHIMU JTydaMu. OCHOBY KOMIIO3UTa COCTaBIISIOT
XKupKokpucraanuueckue 3nactomepsl (LCE). [Ipy nomafganuy Ha HUX COJIHEYHOT'O CBETA OHU
HAQYUMHAIT "CKPYy4YUBaThCA", @ 0Ka3aBIIUCh B TEHU, BO3BPALLAIOTCS B UCXOOHOE COCTOSIHUE. B caMux
3TUX 37IaCTOMepax HUYero CBePXHOBOIO HET, HO YUYEHEIM yIaJ0Ch HAMHOTO ITOBBICUTD UX
YYBCTBUTEJILHOCTD, HOOABUB yIIePOOHEIe HAHOTPYOKM. ITa KOHCTPYKIIKS BpalllaeTcs BOKPYT OCU
nof06HO IIOJICONTHYXY, TIOCTOSTHHO HalpaByids maHelb npsiMo Ha ConHile. B pe3ynbTate U3 HETO
yhoaeTcs u3BjleYb HAMHOTO O0JIbIlle SHEPTUH 10 CPaBHEHUIO ¢ 00bIYHOM OaTapeeil. HacTosmum
IIPOPHIBOM MOZKET CTaTh KOMIIO3UT, CO3NaHHbIM YYeHBIMU JTabopaToprii MaccayyCceTCKoro
TEXHOJIOTUYEeCKOT0 MHCTUTYTA. [Ileo B ToM, 4To Oojee 50 yeT Ha3ay aMepuKaHIb YunbaMm [lokmu u
l'anc KBuccep paccuuTtanu abCoMOTHEIN npenen 3QpPeKTUBHOCTH COJTHEUHHIX OaTapel U3 KpeMHUs
110 tepepaboTKe CBeTa B 3JIEKTPUYECTBO. MaKCUMyM cocTaBiseT 32 mpoieHTa. U BoT yuensie MIT
COOOIIMIIH, YTO UM YOAJIOCh IIPEBLICUTH 3TOT NIpefieNl cpa3y B 2 pa3a. Pe3ynbraT, IpsMO CKaxeM
danTacTuueckuii. Kak oH mocturuyt? [Ij1s 9TOro conHedyHas OaTapes coeflaHa B Bufe rubpupa. OH
COCTOHUT U3 OOBIYHEIX (DOTO3IEMEHTOB U CIIEIMAIbHOT0 HaHOKOMIIO3UTa, KOTOPHIM aKTHBHO
IIOTJIOLIAET Tels10. Korga oH HarpeeTcs OO ONpefiefIeHHOU TeMIlepaTyphl, TO HaYuHaeT yXe caM
MCIyCKaTh u3nydenue. U 3meck yueHbIM MOTPe00BaIOCh PEIINTh OYeHb HeTPUBUAIbHYIO 3afady. OHU
cymenu, mogdupas pa3auyHble MaTepuasbl, JOOUTHCS, YTOOL HaHOKOMIIO3UT UCIYCKaJl TOJIbKO TaKue
371IeKTPOMarHUTHLIE BOJIHBI, KOTOPHIE AOCTYIIHEL IS 3axBaTa (OTO3JIeMEHTaMH COJIHEYHOH GaTapeu.
A manbIlie IO TPafULMOHHOM CXeMe: CBET MollafiaeT Ha (OTO3JIEMEHTH U Tpeo0dpa3yeTcs B
37eKTposHepruio. Tak usnyyenue CoJHIIA UCIIOIb3YETCS MTOTHOCTBIO: ¥ CBET, ¥ TEMI0. YTOOH
OLIEHUTH MacuITaObl HEIHEITHero 6yMa B COJTHEYHOM 9HEPreTUKe, Haflo YIIOMSHYTh O TOJIBKO YTO
IOCTPOeHHOM B KanubopHuu KpymnHenier B Mupe 3nekTpoctaniiuyd. OHa BhpabaThIBaeT YHUCTYIO
SHEPruio, He CXKHUTas HU KallJIi TOIJIMBA, U o0ecrieynBaeT 3j1eKTpuuecTBOM 140 THICSY JOMOB.
Mo1HOCTE cTaHiuu 392 MeraBaTT. ITO BIOIHE COIMOCTaBUMO co cpenHer TILl. Cranuus MBanmna
Cormnap pacmnonoxeHa B IyCcTbIHe MoxaBe, ee CTPOUTEIHCTBO BEJI0OCh OKOJIO TPeX JIET ¥ 0001IIoCh B 2,2



MUJITHapAa gomtapoB. CobupaloT coHeuyHble myuyu 173 ThICSYM ITaHelNel, pa3Mep Kaxkaou ¢
rapaxhele Bopota. Ho 3T0, KakK roBOpUTCs, TONNBKO Havano. B 2020 rogy KanudopHus HamepeHa
nony4daTh oT ComHIla 0K0Ji0 33 IpOoIeHTOoB 3Hepruu. Lludpa, mpsaMo ckaxeMm, ¢paHTacTAUYECKas.
Kcrartu, BBII mrtaTa 2,2 TpUIMOHA AOJIJIAapPOB, YTO mpeBhimaeT BBIT 6oabIMHCTBA CTPAH Ha
naHeTe. JHEPruu HyKHO 04eHb MHOro! U celluac Ha riasax 37eCh IPOUCXOOUT HaCTOAIIas
PEeBOIIIONNS albTePHAaTUBHOU 9HepreTuku. ViBaHna Conap TOJIBKO OgHA U3 7 04eHb KPYIIHBIX
COTHEYHBIX 37IEKTPOCTAHIINM, BBEIEHHHIX B CTPOX B KanudopHuu.
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