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1. BBeoeHue

CornHeyHas Yepenuua AaBHO NOABMINACH Ha pbiHKE 3HEProaddeKTMBHOrO 060pyaAoBaHNsA. [JaHHasa TexHomnorms
B HacTosiLLee BpeMs BHeApPEeHa B MPOM3BOACTBO MHOMMMMW €BPONENCKUMN KOMMNaHuamu, B Poccum Takke HeT npobnem
C nNpuobpeTeHMeM 1 YCTaHOBKON Takon Yyepenuupbl. ConHevHasi Yepenuua yxe cenvac ABnseTcs JOCTONHON 3aMeHOon
conHeyHon 6aTapeun — bonee HU3kast LieHa, 6onbLuas BbipaboTka, 04HOBPEMEHHOE YCTPONCTBO KpoBnn. CoBpeMeHHbIe
pa3paboTKy POCCUNCKUX YYEHBIX TEM BPEMEHEM MO3BOMNWIMW MNONY4YMTb Yepenuuy, He ycTynatoLlyto no 3heKTUBHOCTH
3apybexHbliM aHanoram, Ho B 3-4 pasa geluesrne. OHAKO COMHEYHYIO KPOBIO BCE eLle CNOXHO BCTPETUTb, AaXe B
CaMblIX IOXKHbIX PErMoHax CTpaHbl.

B paHHOM paboTe paccMOTpeHbl AOCTOMHCTBA M HEAOCTaTKM HOBOW TexHonoruu. PaccuntaHa sKoHOMU4YecKast
3(pHEeKTUBHOCTb YCTPONCTBA COMHEYHOM KpoBnu ang r.Coun.

2. O63op nutepaTypbl

MepBble NPOTOTUMbLI COMHEYHbIX MaHenen ObinM co3daHbl B cepeguHe NPOLUMOro Beka, M cervac cranu
HEOTHEMIIEMON YaCTbl0 COBPEMEHHOrO CTpouTenbcTBa. B Boratbix conHuem pernoHax nogobHble 6atapen MoryT He
TONbKO BO3MeLLaTb YacTb NOTPEONEHNsT SMEKTPOIHEPTUN, HO U MOSTHOCTbI0 00ecneYnTe aBTOHOMHOE CyLLEeCTBOBaHMNE
poma [1-3]. ConHeyHas aHeprus mMcnonb3yeTcs Ans sHepronoTpebrneHuss He TONMbKO B CTPOUTENLCTBE, HO M AN
KOCMUWYECKMX annapaTtoB, JOPOXXHOIro NOKPbITUS, HA3EMHOIO TpaHCNopTa, aBTOMOOUIEN 1 NnaBaTenbHbIX CyaoB. Takoe
LUMPOKOE MCMOomnb3oBaHNe TpebyeT NMOCTOSIHHOrO YCOBEPLUEHCTBOBaHUA TexHonoruu. Tak, B 2005 r. Bnepsble Gbina
npeacrtasneHa ¢oTtoranbBaHu4eckas yepenuua Powerhouse, B 2007 r. 3apermctpupoBaH naTeHT Ha Yepenuuy Ans
KpbilUW, BbICTYMNaloLWen B pOnM COMHeYHOW OaTapen M MNpPOM3BOASALLEN C MOMOLLBI COMHEYHOW 3Heprun u
doToranbBaHNYECKOro crnocoba ropsvyto Bogy W anekTpudeckyto asHepruio [4], B 2009 r. - yCTpOMCTBO
3HEProCHabXeHNsi C MOMOLLBbID 3JHEepreTUYecKUX MaHernen, BbIMNOMHEHHbIX B BUAE KPOBENbHOW uYepenuubl [5].
ConHeyHasa yepenuua NpUHaAONEXUT K pagy (poToaneKkTpuyecknx crTpouTenbHbiX mMaTepuanos (MPOM), koTopble
NCMONb3YITCA Ansi 3aMeHbl OObIYHBIX CTPOUTENMbHBIX MaTepuarioB B pPasfUYHbIX OrpaXKaaloLmMX KOHCTPYKLUUSX.
OcHoBHbIMK nipenmMyliecTBamn NO3M no cpaBHEHUO C CUCTEMaMK, COCTOAWMMU K3 OBbIYHBLIX CTPOUTENbHBLIX
MaTepuanoB, Ha KOTOPbIX MOHTUPYIOTCHA CONHeYHble OaTapeun, SABNSATCA YMEHbLUEeHWEe NepBOHaYarbHbIX 3aTpaTt U
CMETHOW CTOMMOCTU CTpouTenbcTBa U pemoHTa. Kpome Toro, Tak kak UPOM aBns0TCA HEOTbEMMEMOW YacTblo
KOHCTPYKLMM 30aHNS, TO OHW, KaK MPaBuUIo, NyYLLIE BNUCbIBAIOTCA B apXUTEKTYPHbIM OOMWK 30aHus 1 acTeTuyeckm bonee
npuBnekaTenbHbl, YeM TPagULMOHHbIE COSTHEYHbIE CUCTEMbI. TN npeunmyllectea genarotT MOOM ogHum 13 cambix
ObICTPO paCTyLUUX CErMEHTOB POTOINEKTPUYECKON NPOoMbILLeHHOCTH [18]. HoBble pa3paboTku no3BONUIM CONHEYHOMN
yepenue NpeBpaTUTbLCA U3 JOPOroCTOSILLEN HOBUHKN B AOCTYMNHYIO BCEM 3aMEHY NPUBbLIYHBIX CONMHEYHbIX baTapen [6-
7]. OgHako, AaHHasi TEXHOMOrMsS BCE ELLE He Nory4dnna LWMPOKOro pacnpocTpaHeHusl, a ctaTbh 0 pa3paboTkax B JaHHON
chepe BCTpeyvakTCsl B HAy4YHOW NiuTepaTtype peako.

3. Ll,enw 1 3agavun nccregoBaHun4d
Llenbto gaHHom paboTbl siBnsieTca aHanmn3 apdeKTMBHOCTU 3aMEH COSTHEYHbIX MaHenen cConHeYHon Yepenuuen.
[ns aToro pelwanuce crneayowmne 3agaym:
—  W3YYeEHWE MOHATUSA CONMHEYHON Yepenuupbl, aHanu3 JOCTOMHCTB U HEQOCTATKOB;
— 0030p COBPEMEHHbIX TEXHOMOMI B OTPACIN;
—  pacyeT SKOHOMMUYECKOM 3P PEKTUBHOCTM YCTAHOBKN CONTHEYHOMN Yepenmubl.

[MoHATHE conHeYyHOW Yepenuubl
ConHevHaa 4epenuua npegctaenser cobol coeguHeHne QYHKUMIA NPUBLIYHOM CONMHevHon Oatapen u
Ha[leXKHOrO KPOBENBbHOro MOKPbITUS. Yepenuua BbiNoNHEHA U3 NMUCTOB BUTYMHOro mMatepuana, Ha KOTOpbI KpensTcs
boToranbBaHYeckue dMeMeHTbl, COCTOsLLME U3 rasibBaHN4eckux s4eek — pic. 1.

> e e
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PucyHok 1. ConHeYHas KpoBnsi
Kaxgaa qyerika coeguHeHa AuodaMu, a Yxe K nucTtaMm BbiBedeH obwuin kabenb, KOTOPbIM Ha CTblke
nnomoéupyeTca cneumnanbHbIMW Haknagkamu. Jlnuesas CTOpOHa COSTHEYHOW Yepenuubl NOKPbITa 3aliMTHLIM CIOeM K3
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NONUMEPHbIX BELLECTB, KOTOPLIN BepexeT n3aenue ot HeraTMBHOM BHelLHen cpeabl [8]. ConHeyHas Yepenuua, Tak xe,
Kak n 6atapeun, MOXeT OblTb YCTAHOBIIEHA KaK MO BCEN MIoLWaan Kpbiwn, Tak U B COMETAHUN C OOLIYHOWN KPOBIEN.

Mony4yeHHOE 3NEeKTPUYECTBO MOXET ObiTb UCMOMbL30BaHO B OOLLEN 3MEKTPOCETU MMM aBTOHOMHO, a Takke
HakannueaTbCs AN NOCneayoLLLEero UCNOMb30BaHUS.

PaccmoTpum OCHOBHbIE AOCTOMHCTBA CONTHEYHOM Yepennubl:

- Nerkoctb U rMBKOCTb - BO3MOXHOCTb MOHTa)a MpakTU4ecknm Ha nboW KpoBMe, He HyXaaeTcs B
OOMNONHUTENBHBIX YKPENNeHusix;

- NMPOYHOCTb U BbICOKas YCTOMYMBOCTL K NMOOLIM NOrogHbIM SIBMEHUSAM, BO3MOXHOCTb BbIXOA4a Ha KPOBIHO;

- BHELLHMWI BMA, COMETAETCHA C OObIYHOWM KPOBENBHON Yepenuuen;

- He OTpaXkaeT CBET, He co3aaeT GrNUKoB;

- BblCOKasi 3(peKTUBHOCTb, BbipabOTKa SHEPrMn gaxe Npu MNOXMX NOTOAHbLIX YCITOBUSX;

- OOrrMn cpok aKcnnyarawmu,

- bonee HM3Kas LieHa No CPaBHEHUIO C CONHEYHbIMM GaTapesiMu.

K o4eBMOHOMY HeOoCTaTKy COMHEYHOW Yepenuubl MO CPaBHEHWO C MPMBLIYHBIMU NAHENSMU OTHOCUTCA
HEBO3MOXXHOCTb MOHTa)a y)Ke Ha CyLLeCTBYIoLLEel KpoBre — obsi3aTenbHa 3aMmeHa. Takke COnHevHas yepenuua He
MOXeT ObITb NoBepHyTa Ha 6onee ahEKTUBHbLIN Yron, Kak CONTHEYHbIE NaHENMW.

HecmoTpsa Ha cylecTByloLMe HEAOCTATKUN, MPOEKTUPOBLLMKN HACTaMBaKOT Ha BbICOKON 3h(PEKTUBHOCTU HOBOM
TexHonorni. A nocnegHve paspaboTky NO3BONSOT 3HAYUTENBHO MOBLICUTL KOHKYPEHTOCMOCOOHOCTL Yepenuupbl Ha
pbIHKE.

Tak komnaHua Tesla B oktabpe 2016 r. npeactaBuna CBOM HOBLbIN NpoekT - Tesla Solar Roof, koTtopbin, no
coobLeHnio nponssoauTens, OyaeTt AelleBne TpaguUMOHHOM KPbILLM yXKe Ha 3Tane yCTaHOBKM, 6e3 yueTa BbipaboTku
3NEKTPOIHEPTUM.

YeTbipe ByOa CONHEYHOW Yepenuubl, NpeacTaBneHHon koMnaHmei Tesla, nokasaHbl Ha puc.2

Tuscan Glass Tile Slate Glass Tile Textured Glass Tile Smooth Glass Tile

PucyHok 2. ConHeuvHasn 4yepenuua Tesla Solar Roof

Kak BugHO 13 pucyHka, NnpefcTaBrieHHasa Yyepenumua HeoTNMYMMa oT CTaH4apPTHOrO NOKPbLITUSA KPOBN U HUYEM He
NOpPTUT BHELWHWUA ob6nuK 3naHus. Tesla Solar cocTouT M3 Heckomnbknx cnoeB. Cambli HWXKHUA NpeacTaBnsieT cobow
BbICOKOI((EKTUBHYHO CONTHEYHYHO NaHenb. CpedHuin Crnon — Mackupyollee CTEKIO, BHELLHMI CrOM — 3akareHHoe
3alUUTHOE CTEeKIO.

Cama TexHonornsi Npon3BoACTBa N XapakKTEPUCTUKMA KOMMAHWEN He packpbiBatoTcs. OgHako npous3BoanTenun
YTBEPXKAAOT, YTO MX COMHEYHbIE NMaHENN NPaKTUYECKN He TEPSIOT 3P EKTMBHOCTM NpU HarpeBe BO BpeMsi paboTbl Unv
B >Xapkui AdeHb. [lpy 9TOM B KOMNaHWM yTBEpXOalT, YTO ycTaHoBKa Tesla Solar n akoHOMMs Ha pacxogax Ha
3NEKTPO3HepPrnio 0bonayTCs AeLleBrie, YeM YCTaHOBKa OObIYHOWM CONTHEYHOW dHepreTnyeckon cucrtemsl [9]. CornacHo
OAHHBbIM MCMbITAHUA TakoW uYepenuubl Ha MPOYHOCTb, MNPEAOCTaBfEHHLIM KOMMaHWEN, OHa HaMHOro mnpo4vHee
TpagMUMOHHON Yepenuubl N BblAepXKMBAET NageHne rpaavH pasmepom Ao 5 caHTUMETPOB Ha ckopocTu Ao 160 km/u,
YTO NO3BONSAET KOMMNAHWUN AaBaTb «BEYHYIO» rapaHTUIO Ha AaHHy npodykumio. Jletom 2017 r. 6biM CMOHTMPOBAHDI
nepBble KpbILW C NPUMEHEHMEM AaHHOM Yepenuubl [19].

OpaHako, noka HoBasi TexHororusa Tesla He Bowa B 06uxoa, Hanbonee pacnpocTpaHEHHLIMW Ha AaHHbIA MOMEHT
OCTalTCHA TEXHOMNOMMM PYIIOHHBIX KPOBEJTbHBIX MaTepuarnos 1 Yepenuubl CO BCTpanBaeMbiMU CONTHEYHbIMY BaTapeamun
(BN NNOCKMX WM CKaTHbIX KPOBESlb COOTBETCTBEHHO). [IpMMEHEeHMEe B TaKMX KPOBMSAX TOHKOMMEHOYHbIX
POTOSMNEKTPUHECKMX SFIEMEHTOB 3HAYUTENTBHO CHWXKAET Harpy3Ky Ha KPOBIHO MO CPABHEHMIO C YCTaHOBKOW OBbIYHbIX
COMMHeYHbIX NaHenen. K npumepy, BeC pynoHHOM COMHEYHOM KPOBMM cocTaBnsaeT Bcero 4.9 kr/m? [18].

UTto kacaeTcs AONroBEYHOCTWN TakoW Yepenuubl, TO NPOU3BOAUTENN Aal0T rapaHTUIO Ha CBOK NPOoAYKUuo B 25-
30 nert. Tak Kak TEXHOMOrMsa 4OCTaTOYHO HOBas U1 eLLie He NPOTECTUPOBaHA BPEMEHEM, CITOXXHO FOBOPUTL O KOHKPETHbIX
uudpax, Ho No NpPeanoNoXeHNAM NHXEHEPOB Takasa KpOBNS MOXET npocnyxutb Ao 40-50 ner.

B Poccuu texHonorns UOSM B npuHUuMne pasBnTa HEAOCTAaTOYHO, U3-3a YOeXaeHUs XuTenen Hawemn cTpaHbl B
TOM, YTO Yy HAc JOCTaTOYHO 3anacoB HEQPTU M ras3a, a Ha bonbLUEe TEPPUTOPUN CTPaHbI, KOTOpas HAXOAUTCS Aareko He
B JKApKOM KInuMMmaTe, MPUMEHEHME COITHEYHOW 3Heprun OyaeT HeaddekTnBHO. OgHaKo, OMbIT MCNOMb30BaHMS
COITHEYHbIX YCTAHOBOK B cTpaHax CkaHauHaBuu, KaHage v gaxe Ha Ansicke nokasar, YTo TakMe YCTaHOBKU MOXHO
NMPUMEHATb B [aHHbIX KMMMATUYECKMX YCMOBUAX, KOTopble Gnu3ku k ycnoesusm B EBponerickon dactu Poccuu, B
YACTHOCTM TaKMe TEXHOSOMMM C YCMEXOM MOXHO MpumeHsTb B MockoBckon obnactu [18]. OgHako, Hanbonbluas
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3P EKTUBHOCTb BCE-TakM MOXET ObiTb AOCTUrHYTa MpU NPUMEHEHWU CONHEYHON 4Yepenuubl B HOXKHBLIX perMoHax
CTpaHbl.

OKoHOMUYeckas 9PPEKTUBHOCTb YCTPOMUCTBA CONHEYHOW Yepenuubl

OKOHOMUYECKYI0 3(PEKTUBHOCTL YCTAaHOBKMU Yepenuubl, JOCTYMHON B NPOOaXe YXKe CErogHs, paccMOTpMM Ha
npuMepe Xnrnoro 610KMPOBaHHOIO ABYX3TaXXHOro Aoma Ha aBe ceMbk (puc. 3). Mlopog ctpouTensctea — Couun.
MnaHbl NpeacTaBneHsl Ha puc. 4.

PucyHok 3. Mogenb xwunoro goma
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Pacuem nompebnsemoll _arnekmpo3aHepauu.

PucyHok 4. MnaHbl 1 1 2 3Taxken Kunoro

Hopmbl

ocBelleHnss 6binn NPUHATBI

aoma

MUHUMalnbHbIMKA MO

CaHuTapHble npaBuna u Hopmbl CadluH 2.2.1/2.1.1.1278-03 "l'vrneHnyeckme TpeboBaHMA K €CTECTBEHHOMY,
NCKYCCTBEHHOMY M COBMELLEHHOMY OCBELLEHMIO XUIbIX U 0bwecTBeHHbIX 3gaHuin” [10-11]. HarmsgHein pacyeT gns
HECKONNbKMX MOMELLEHU NpuBedeH B Tabnuue 1.
Ta6bnuua 1. PacuyeT noTpebnsieMom 3NeKTPO3IHEepPrum Ha ocBeLleHne

Hopma Jlamna nroMuHecueHTHas t

Ne | Momew. | ocsew, | [Mnowaas, M2 | Hopma, IM [P [ CeeT. notok pa/6°“"’ kBT*u/cyT
MM2 BT v | Kon-Bo | Pogw,BT | YWCYT

1 | roctuHas 150 26.63 3995 20 1200 4 80 7 0.14

2 | rocTuHas 150 18.4 2760 12 630 5 60 7 0.084

3 | cTonoBas 150 22.89 3434 15 900 4 60 2 0.03

4 | cTtonoBas 150 15.8 2370 12 630 4 48 2 0.024

5 KYXHs1 150 8.68 1302 15 900 2 30 3 0.045

46

BrikoBa HO.B., BaxeHosa E.E. MNpenmyLlecTBa nepexoga OT CONHeYHbIX NaHenewn K conHevHown Yyepenuue. / Bykova |. Bazhenova E. Advantages of
a transition from solar panels to solar roof tile. ©




Alfabuild. 2 (4). 2018. 43-50 /

PacuyeT notpebnsemMon Ha ObITOBbIE HYXObl SMEKTPOSHEPTMN NMPOBOAUIICA C YYETOM CpedHero HeobXxoanMoro
Habopa ObIToBbIX anekTponpubopos [12-13]. C y4eToM TOro, YTO COMMHEYHbIE MAHENN He ABNSTCA becnepebonHbIM
NCTOYHMKOM MUTAHNS, B PacHETE HE yYnUTbIBANNCh NpUGopbl, TPeOyoLLMe NOCTOSAHHOTO NOCTYMIIEHNS SNTEKTPOSHEPTUN,
npegnonaraeTcs, YTo 3TU NpUbOpPLI NUTAOTCS OT FOPOLCKON 3nekTpoceTu. PesynbTathl pacyeta NpefcraBreHbl B

Tabnuue 2.

Tabnuua 2. PacyeT noTpebnsieMoi 6bITOBLIMY NPMGOpPaMU INEKTPOIHEPTUU

BbiTOBLIE 3neKTponprbopbl P, BT Kon-Bo Posuw, BT tpabotsl, 4/CYT kBT*u/cyT
YanHuk 2300 2 4600 0.4 1.84
MukpoBonHoBka 1000 2 2000 0.5 1
BbITskka 300 2 600 0.5 0.3
MocyoomoeyHasa mallmHa 1200 2 2400 0.5 1.2
[yxoBon wkad 1200 2 2400 1 2.4
CTupanbHasa MawmHa 2000 1 2000 1 2
Tenesusop 300 2 600 3 1.8
HoyTtOyk 100 5 600 8 4.8

Takum obpasom, cymmapHoe anekTponoTtpebneHune coctaenseT 16.18 kBm*y/cym. C y4eTOM MOBbILLIAIOLLErO
koadpduumeHTa 1.15, yunutbiBalowero paboTy Mpu MMKOBbIX Harpyskax, W koadpduumeHta OLHOBPEMEHHOrO
ncnonb3oBanusa 0.5, yunTbiBarowero 1o, 4To Bce npubopbl He OyayT MCNonb30BaTbCs OAHOBPEMEHHO, 3HAYeHue
anekTponoTpebneHus coctasut - 9.3 kKBm™J/cym.

CtommocTb anekTpoaHeprum B 2017 rogy ons KpacHogapckoro kpasi npuHdata 4.28 py6/kBt*y 3a nepsoe
nonyroave u 4.44 py6/kBt*y 3a BTopoe. COOTBETCTBEHHO, CTOMMOCTb 3MEKTPO3HEpPrMn 3a rog, coctaeut 28650 py6
[14].

Bbibop conHeuYHbIX naHenen 3aBMCUT OT BO3MOXHocTen ConHua B panloHe ux YycTtaHoBku. CornacHo
pekoMeHaaumsim [15] HaknoH naHenu criegyeT nNpuHMMaTh Ha 15 rpagycoB Gornblue reorpacdmnyeckon WMpoThl, And
Coun aT0T Nokasatenb coctaensaeT 60°.

M3 aTtoro BbipaboTka naHenu paccyuTbiBaeTCs MO 3HAYEHUID MECSYHas MHCOMAUMs KBagpaTHOro meTpa —
dopmyna 1.

Ecn = EuHc * Pcni / Punc =k (D)
rae  Ecn — BblipaboTka aHeprum conHevHon baTtapeen;
Ewic — MecsvHas MHconsumsa KBagpaTHOro metpa (U3 Tabnuupbl nHconsaumm);
Pcn — HOMUWHaNbHas MOLLHOCTb COMHeYHon b6aTapeu;
Kk - k0athMLMEHT NOTepb Ha 3apsan — paspsid akKkyMynsaTopoB, Npeobpa3oBaHMe NOCTOSHHOIO HAMPSKEHUA
B NepeMeHHoe, 0ObIYHO NPUHMMALOT paBHbIM 1.2-1.4;
Puic — MakcumarnbHasi MOLLHOCTb MHCOMNALMM KBagpaTHOrO MeTpa 3€MHOW MOBEPXHOCTH.

[na pacyeTta Obinn NpuHATLI NaHenu nponssoauTenst Renesola (Kntait) ¢ HommMHanbHoOM MowHocTbo 300 BrT.
Mnowaab oaHo naHenun 1.94 m?, ctoumocTtb 19734 p. [16].

PacueTt conHeyHon yepenuubl npondsoantcsa Ha npumepe npoaykumm MHHOBATUKC [17]. CTommocTb ogHoro
anemeHTa Yepenuupbl nnowaaso 1.1 m2 coctasnseT 4285 p. B paccmaTtprBaeMom 34aHnmM Kpbllia CrpoekTMpoBaHa nog
yrnom 35° K ropuM3oHTy, NO3TOMY UCMOMNb3yeM 3HayeHus nHconauum gna 35°. MNpouecc pacyeTa CXO4eH C pacyeToM
CONHeYHbIX 6aTapeit. Mpu TakoM yrie HakrnoHa CpeaHerofoBas M NIETHSIA MHCOMALUS, @ COOTBETCTBEHHO 1 BbipaboTka
OyayT 6onblue, yem npu 60°. OgHako, pacyeTbl BbIMOMHATCA Ang Hanbonee HebnaronpuAaTHBIX YCIOBUN.

CBogHble pe3ynbTaTbl pacyeToB NpeacTasneHsl B Tabnvue 3.

Ta6bnuua 3. PacuyeT 3¢hcheKTMBHOCTM CONTHEYHbIX NaHerien U CONTHeYHOM Yepenuubl

mecsiL, |  SAuxeapb | Wionb | cpenHerogoBoe 3HaveHue
CoJsiHe4YHble naHenu

Ecn, KBT*4/M% B CyTKM | 0.4 | 0.96 | 0.73
Heobxogumoe ynucno u nnowiagb naHenemn

KonuyectBo, WT 24 10 13

Mnowanb, M? 46.56 19.4 25.22

ConHeyHasi yepenuua

Ecn, KBT*4/M2 B CyTKM | 0.122 | 0.393 | 0.265
Heobxogumoe Yncno v nnowagb naHenemn

KonwunyecTtBo, WIT 77 24 35

Mnowanb, M? 77.7 26.4 38.5
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Ecnv nopgbupatb conHeuvHble MaHenu M3 pacdeTa BO3MOXHOCTU ObecrneyeHust 3Hepruen gaxe B CaMblii
XOMOAHbIN U NAacMypPHbIA MecsL, TO CTOMMOCTL 6aTapen 13 24 naHenen coctaBut 473.6 mbic.py6., a CpOK OKynaemMocTu
coctaBuT 16.5 nem. OgHako Jaxe 3TO He rapaHTUMpyeT MOCTOSIHHOrO 3HeproodecneveHusi, T.K. NpefBapuUTENnbHbI
pacyeT He y4nTbIBaeT 06MavHbIX AHEN, aHOMarbHbIX MOrOA4HbLIX YCIOBUIA, KOrAa BbipaboTka MOXET pe3ko MOBbICUTLCS

UM NOHU3NTLCS, a Takke 0COOEHHOCTEN pasmeLLeHNs naHenen.
YTo6bl 06ecrneunTb HeobXxoaMMylo BbipaboTKy B siHBape, COSIHEYHOW 4Yepenuubl notpebyertcs 77.7 M2, 4TO
oborigeTcs npumepHo B 333 mabic.pyb. Cpok okynaeMocTu cHusutcs oo 11.6 nem.

Takum o6pasom, BUOHO OYEBUOHOE 3IKOHOMUYECKOE MPEMMYLLECTBO YCTAHOBKM COJIHEYHOW 4Yepenuubl —
akoHomust 140.6 Tbic. py0., a Takke CoKpalLleHNe CpoKka OKynaemMoCTy NMOoYTU Ha 4 roaa. YunTbiBas ykazaHHbIe B Havane
paboTbl NpenmyLLecTBa, COMHeYHas yepenuua MOXeT OblTb He TONMbKO MOCTaBreHa B OAMH psif C CONMHEYHbIMM
naHensMK, HO M CTaTb ee 3aMeHON Ha pbiHKe 3HeprocbeperatoLLero obopyaoBaHUs.

4. BbiBOAObI

- ConHeyHasn 4Yepenuua obnagaeT psigOM AOCTOMHBLIX MPEWMYLLECTB Meper COMHEYHLIMU NaHensmu, B
YaCTHOCTU TaKUMU, Kak MeHbLLAs CTOMMOCTb, 3¢p(PEKTUBHOCTb, SCTETUYHOCTb M NTIENKOCTb MOHTaXa;

- [na HekoTopbIX perMoHoB Poccun, B 4HaCTHOCTU AN KOXHbIX, CONTHEYHAs Yepenuiua MOXeT CTaTb XOpOoLLEen
anbTepHaTMBOW TPagULMOHHO NPUMEHSAEMbIM COSTHEYHBIM NaHensam;

- OKoHOMUMYeckasa ahPEKTUBHOCTb NaHENEN 1 YepenuLbl 3aBUCUT OT yria YCTaHOBKKU, MO3TOMY ANS pa3HbIX
NpPOEeKTOB Bbiroga OyAeT pasnuyHa, 04HaKo, ecnv NPeayCcMoTPeTb KPOBMO CO BCTPOEHHOW COMHEYHON Yepenuuen yxe
Ha aTane NPOoeKTUPOBaHUS, MOXHO JOOUTHCS MakCMManbHO BO3MOXHOWM B AaHHbIX YCNOBUAX a¢hheKkTUBHOCTM.
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Advantages of a transition from solar panels to solar roof tile

I. Bykoval', E. Bazhenova 2
12 peter the Great St. Petersburg Polytechnic University,29 Politechnicheskaya St., St. Petersburg, 195251, Russia

Avrticle info review article

Abstract On the market of energy-efficient technologies and power supply equipment solar panels
nowadays take one of the leading places. However, during the process of modernization
of energy-efficient technologies solar panels may soon be replaced by solar (photovoltaic)
roof tiles Despite the obvious advantages of the tile, it is not sufficiently competitive yet
and rarely used because the technology is relatively new and is not well-known and widely-
spread. This paper presents a comparison of power output, price and special aspects of
installation for common solar panels and tiles presented on the Russian market.
Advantages and disadvantages of solar roof tile compared to panels were reviewed and
the possibility of tiles’ usage under the climatic conditions of southern regions of Russia
were calculated.

Keywords: energy efficiency; solar power; solar roof tile; solar panels; electricity supply; energy
supply; economic efficiency; energy demand calculations
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