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Anomauin — B poOOTI PO3IJIAAAETHLCA NMPOOIEeMa MOMKJIUBOCTI
CTBOPEHHSI JIOKAJBHHUX EHEPreTMYHUX Mepex sl 3apsiiaKu
AKyMYJSITOPIiB  €JIEKTPOMOOLTIB HAa  iCHYIOUMX  CTalliOHAPHHX
aBro3anpaBHuX cTaHUigXx (A3C) Ha OCHOBI BiTHOBJIIOBAHUX JIXKepeJl, 3
METOI0 eHepro3oepekeHHs! TPAAUUIAHUX JKepeJt eHeprii.
3anponoHOBAHO CTBOPEHHSI TAKMX Mepe:X HAa OCHOBi e(eKTHBHMX
conssuHux ejgekrpoctanuiii (CEC), siki BCTaHOBJWKWTBLCA Ha [Jaxy
aaminicrpaTuBHoi OyaiBiai A3C.

dast oOrpyHTyBaHHsE MOKJIMBOCTI BUKopucTanHsa CEC pas
3apsAAKM  aKyMYJATOPHMX Oarapeil egexkrpomoOiiiB Ha A3C,
NMpoBeleHN KOpeasiiiHui aHaJi3 1000BUX rpaikiB HABaHTaKEHHS
(AT'H) Tprox npuBaTHux CEC, 110 BCTaHOBJIEHI Ha 1axaX NPUBATHHUX
cnopya, po3ramoBaHux mnopydy 3 A3C “WOG” m. Medaironoan
3anopizbkoi 0041., i AI'H A3C “WOG”. Excnepumentanbhi JAI'H
npuBataux CEC ta A3C “WOG” orpuMaHi 3a Tpu po004i JHi :KOBTHS
2018 p. Busznaueno koedinienTu mnapuoi kopenasinii Ilipcona 3a
cBiToBuii 1eHb Mik ekBiBajieHTHUMH JII'H naxoBux CEC T1a JI'H A3C
“WOG”, siki MalwTb BHCOKI 3HAa4YeHHs, TOOTO MAaEMO BHMCOKHIi
Kopesauinaui 38's130K. [IpoBeeHi 10C/i:KeHHA 103BOJISIIOTH 3POOUTH
BHCHOBOK IIPp0 MOXJIMBICTH BuUKoOpucTaHHsa aaxoBux CEC jaas
3apsAAKH AaKyMYJISTOPIB eJIeKTPOMOoOiTiB Ha cTanionapaux A3C.

3 MeTOo0 MiABHIIEHHS 3arajbHOro koediumieHTa KOpHCHOI il
(KKI) CEC, 3amicTh TpaguMumiHHMX IUIOCKHMX COHSIYHUX Oarapei,
3anponoHoBaHo BukopucropyBatu CEC 3 koreHepauiiiHumu
¢oroenekrpuunumu moayasamu (PEM) wmmiaingpuuyHoi dopmmu, mo
OXOJIOMKYHOThCA PpinuHow. Ile M03BOJUTH OJHOYACHO OTPUMYBATH
eJICKTPUYHY I TEIUIOBY €HEPrilo IJIsl rocmogap4mx norpeo.

© T'amsxo C. B.
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Knwuosi cnoea — akymyJsiTop, eJeKTPOMOOiJb, COHSYHA
eJIEKTPOCTAHWUIsA, (POTOCJIEKTPUYHUI MOAYJb, KOePIUIEHT KOpeJsilil,
Korenepaniiuni poromMoayJib, 1000Bi rpadiku HABaHTAKEHHS.

llocmanoséka npobremu. 3araioM B YKpaiHi 3a JaHUMU
MinictepcTBa BHyTpimHIX crnpaB cranoM Ha 1.05.2018 p. 3apeectpoBaHO
7439 enekTpoMoOiTiB, 110 Maike BABIYl MEPEBUIIY€E MOKA3HUK MHHYJIOTO
poky (mo 2016 p. — 418 ox., 2016 p. — 1521 ox., 2017 p. — 3818 ox.),
nosimomiisie Autogeek. VYkpaima — B mATIpIi KpaiH MO0 PHUHKY
enekrpomoOumiB. Y 2019 poui nonut Ha enekTpoMoOiTi Oy/ie mie OLIbIInii
— TMapJaMeHT 3HU3UB MOJATKH, 1 KYMUTH €JIEKTPOKap CTajo JACIIEBIIC Ha
17%. Jlo 2035 poky KOXXHHUM YeTBEpTUM aBTOMOOUIb B YKpaiHi Oyje
CIICKTPUYHKMM, IPOTHO3YE 1eHTp Pasymkona [1].

bnusbko 56% enexrpomoOiniB Oynu 3apeectpoBani B Kuesi, 1106
MamuH — B Opnecbkiii obmacti, 1 949 — B XapkiBcbkiih. Bognoyac mMokHa
3a3HAYUTH, 10 B YKpaiHi BIJUYBA€TbCS TOCTpa HEcTaya IMIBUIAKUAX
3apsITHUX CTaHIIN — iX B IECATh pa3iB MEHIIE, HiX 3BUYaiHuX [2].

[lepeopieHTaliis Ha eIeKTPOMOOLTl — TiobanbHuil TpeHna. Kpainu
€pponu, Kutait 1 [Hais 3as1BuiIm, 110 BIAMOBIATHCS BiJl TPOJIAXKy MAaIIUH 3
JIBUTYHaMH BHyTpimHboro 3ropanus (/IB3) gepe3 10-25 pokis. Jla i cami
aBTOBUPOOHMKHM MOYaJIM OpPIEHTYBATHCS HAa BHPOOHUITBO TiOpHIIB 1
enekrpomoOitiB. Hampukian, Volvo 3assuma, mo y 2019 poui B ycix
HOBHX MalnH Oyae akyMylsaTop i enekTpoiBuryH. Ilmanu mepexomy Ha
eekTpuuHi npuBoau orosiocrsi BMW, Daimler i Volkswagen Group [1].

CBITOBI TIpOJIaXi €NEKTPUIHUX 1 TIOPUTHUX aBTOMOOLIIB 3 KOKHUM
pPOKOM 30UIBIIYIOTBCSA MiHIMYM yaABI4l. HaiiOinbine enekTpomMoOiniB B
Kurai. Ha npyromy miciui — €Bpona, 0co0JIMBO CKaHIWHABCHKI KpaiHu. 3a
pesynbratamu  npoaaxiB 2017 poky Ha moporax 3emuti po3'DKIKaNo
3,1 mun. enextpomoOiniB. Ilepme miBpivus 2018 poky momamo mo miei
udpu e 800 tucsy. Jlo KiHI MOTOYHOTO POKY OYIKYETHCS, 110 KUIBKICTh
CKOMOOLTIB TIEpeTHE MO3HA4YKY B 5 MiH. [1].

BiacyTHicTh 1HQpPACTPYKTYpU € OJHUM 13 TOJOBHUX Oap’epiB s
PO3BUTKY pHHKA €JeKTpoMOOiTiB B YkpaiHi. Ta i BapTicTh camux
aKyMyJISITOpDHUX Oaraped 3aBeiuka. AJie ByK€ MOMITHI 3MIHU Ha Kpamie —
3aMpaBoOK cTae Bce Ouiblie. 3a iX OyIBHUIITBO B3sUIMCS BEJIUKI KOpIOpailii,
3okpema — JITEK. Ilo Onecekiil, KuiBchkiit Ta XapKiBChbKiM 00JIaCTSIX BXKE
€ Hemorane oxoruvieHHs. HameBHo, came Tomy ‘“3eneHi aBTO” TYT
npoaarThes yeminmime [3].

JIist  Taps4oro BOJOMOCTAa4aHHS Ha Cy4YacHUX aBTO3aIlpPaBHUX
cranmisx (A3C), manpukiman, WOG, SOCAR, KLO, Paralel Tta inmmux,
BUKOPUCTOBYIOTHCS PI3HOMAHITHI €JIEKTPUYHI OOMiepu IS MigirpiBaHHS
BOJIM, 1110 BUMArae JT0JAaTKOBUX €KCIUTyaTalliiHUX BUTpPAT.

Ananiz ~ ocmauuix  Oocnioxcenb.  ['OTOBHOIO  TIEpeBaroro


https://autogeek.com.ua/elektromobilnaya-statistika-za-4-mesyatsa-ternopol-pokazal-rost-v-7-7-raz-a-harkov-padenie-na-tret/
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€JIEKTPOMOOUTIB € MOMJIMBICTh 3apsIKU 1X aKyMYyJISITOpHMX Oarapedl B
OyIb-IKOMY MIiCIIl, Jie € 3BHYaiiHa moOyToBa ejeKkTpomMepexa. s 1poro
BUKOPUCTOBYETHCS  3apsHUN  NPUCTPIA, BMOHTOBAaHMM B  KOXKEH
eJIEKTPOMOOUIb, 1 3apsinHuid mwHyp. Camuil mpocTuil crnoci® 3apsiku
CIIEKTpOMOOLI B rapaxi Bixg 3BuuaitHoi posetku 220/230 Boibrt,
16 Ammep.

B Vkpaini na 1.01.2019 p. napaxoByerbcs 1179 cranmiii
nigzapsiaku enekrpomo6inis (B 2015 p. 6yno 62 cranuii, B 2016 p. — 287, B
2017 p. — 577). Oco0naMBO aKTUBHO MeEpeka EIECKTPO3aIpaBoOK
po3BuBacThcsl B UepHiriBebkiii, [lonmTaBcbkiii 1 XapKiBChKIM 00IacTSX.
Takoxx BIAHOCHO pIBHOMIPHO TOKpUTa 3apsakamMu 3axigHa YKpaiHa.
HasBHICTB eJIeKTpO3anpaBoK y>Ke YITKO MPOCTEKYEThCS B3JOBX TOJIOBHUX
aBromarictpaneii: Tpacu KuiB-IlontaBa-XapkiB, KwuiB-Onmeca, Xapkis-
Juinpo-3anopixxs-MeniTononb-A30BCbKe MOpE. [adpactpykTypy
3apsITHUX CTaHIIA B YKpaiHi CKIagal0Th K CTaHIIlI, CIIeliali30BaHl TiIJIbKH
Ha Mma3apsanl enekTpokapis, BimoMux A3C, Tak 1 mo3aMepekeBl 3apsaKu
Ol pecTOpaHiB, TOTEIIB Ta iH. 3aKaniB [1].

Jlesiknii HayKOBMM IHTEpPEC BUKIMKAE OKPEMHUU CIHOCIO 3apsjiKu
€JIEKTPOKapa BiJl CUCTEMH COHSYHUX Oarapel, siki po3TalloBaHl Ha Jaxy
anMinicTpaTuBHEX OyniBens A3C [2, 3].

Dopmyeanns yinei cmammi (nocmaHoska 3asdamhs). MeToro
JOCITIKEHb € OOIPYHTYBaHHS MOXJIMBOCTI BHUKOPHCTAHHS COHSYHUX
KoreHepamiiaux wmoaymiB Ha A3C 18 3apagkd  aKkyMyJsiTOpiB
€JIEKTPOMOOLUTIB Ta rapsi90ro BOAOIMOCTAYaHHS.

JUist TOCSATHEHHS TIOCTABJICHOI METHM OyJM BHUPIIIEHI HACTYIIHI
3a1a4l.

— MPOBEIEHI EKCIEPUMEHTAIbHI JOCTIIKEHHS TPbhOX MPUBATHUX
CEC 3 pi3HOI0 BCTaHOBJICHOIO MOTYXKHICTIO 1 OPIEHTAINEI0 Y MPOCTOPI Ta
orpuMani [I['H 3a tpu poboui aHi;

— Ha OCHOBI CTAaTUCTUYHHUX JaHUX CIIOKUBAHHS €JCKTPOEHEpPTii 3a
twkaeHb mooyaorani JII'H A3C “WOG”;

— BUKOHaHuU kopessuiitauil anam3 JI'H tprox npuBatHux CEC 1
A3C “WOG” Ta Bu3HaueH1 KOe(ILIEHTH MAPHOI KOPETSLi;

— JIJI1 OTPUMAHHSI €JIEKTPUYHOI 1 TEIJIOBOI eHepriil po3poOaeHuit 1
BUT'OTOBJICHUI EKCIIEPUMEHTAIIbHU I 3pa3ok KOTe€HEepalliitHOTo
($OTOENEKTPUIHOTO MOAYJIS IUTTHAPUIHOT (POPMH, IIIO OXOJIOIKYETHCS;

— po3poOsieHa  cTpykrypHa cxema npucaguoHoi CEC 3
KOTCHEpAIIMHIMHI (DOTOCIEKTPUUYHUMH MOJYJISIMH JIJII BUKOPHCTAHHS Ha
A3C s 3apsaKy akyMyJIsITOPHUX OaTtapei Ta rapsyoro BOJIOMOCTaYaHHs.

B pesynbTaTi mocTaBieHuX 3aa4 OTpUMaH1 3HAYCHHsI KOS(III€HTIB
napHoi kopessrii [lipcona JII'H CEC 1 A3C, ki MaroTh BUCOKI 3HAYECHHS,
IO J1a€ MOXJIMBICTh CTBEPKYBATH TIPO MOXJIHBICTh BuKopucTtands CEC
Ha A3C m1s 3apsiiKu aKyMyJIATOPHUX OaTapeil eleKTpoMOoOiiB.
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Ocnoséua  yacmuna  CTpIMKUA  TONUT  Ha  “COHSAYHY
CJIEKTPOCHEPT1I0 MOSICHIOEThCST TpuitHATUM y 2015 p. 3akoHoM YkpaiHu
No514-VIIl, saxum HagaHo BUTIIHMM ‘“3eeHUN” Tapud BIIACHUKAM

constunux enekrpocrannii (CEC) 13 mpuB’sizkoio 710 Kypcy eBpo. lle
o3Havae, mo BiracHUK CEC Moxke mpojaBaTd HAAJUIIOK 3reHEepOBaHOL
“aucTol” eIeKTPOSHEPrii B MEpexkKy 1 MIBUAKO MOBEPTATH KOILITH, BKJIAICHI
B CEC 06e3 3acrepexkenp moao iHGuIii. Jlep)kaBa BHKYINOBY€E 3a
CTUMYJIOIOUUM ‘3eTIeHUM ™’ Tapu(poM TUIbKH HAIJIUIIKK €IEeKTPOeHEeprii —
PI3HHIIIO  MDK  BIANYIMIEHOIO B €JICKTPOMEPEXKY  “‘COHSAYHOIO”
CJICKTPOCHEPTiI0 1 BIacHUM criokuBaHHsAM. YuMm Butie notyxHicth CEC,
TUM OLIbIIE E€NEKTPUKU MOKE MPOJATH ii BIACHUK. A 3HAYUTh — TUM
IIBUJIIIE BIH 3MOKE MOBEPHYTH KOIITH, sIKI OyJM BKJIaJCHI B MpUIOaHHS
ycTaTKkyBaHHS [2].

[lepexoquTu Ha “‘COHSIUHY” €NEKTPOCHEPTiI0 TaKOX JOTMOMAarae
BllaJla Ha MicCIaX. 30Kpema, Ha JIbBIBIIMHI 3 0OJIACHOTO OIOKETY
noBepTatoTh 10% cymu KpeauTy Ha COHsIUHI MaHenl, a Ha JKuTtoMupiumHi —
20% cymu kpenuty. Y M. XMmenbHUIIbKOMY Ta M. bpoau (JIbBiBchka 00:1.) 3
MicbKoro OroxeTy moBepTaioTh 10% BapTocTi poOIT 13 BCTAaHOBJICHHS
CEC.

st o0rpyHTYBaHHS MOKIMBOCTI BUuKopuctanHs CEC st 3apsiaku
akymynaropHux Oarapeit Ha A3C, OyB NpoBeNeHUI KOpPEISAUIMHUNA aHAIl3
noboBux rpadikiB HaBaHTaxeHHs (I'H) tprox mnpuBathux CEC, mo
BCTAHOBJICHI HA JaxaX MPUBATHUX CIOPYJI, PO3TAIIOBAHHX TMOPYY 3
A3C “WOG” M. Memnitononis 3anopizbkoi 00, (puc. 1), i II'H A3C
“WOG” (puc. 2). AI'H npuBatanx CEC ta A3C “WOG” Oynu oTpuMaHi
3a Tpu poOoul JH1 5-7 k0BTHs (BIBTOpOK — cepena) 2018 p.

Y Ttabmumi 1 HaBedeHi po3paxoBaHI EHEPreTUYHI MOKA3HUKH
kokHoi CEC [4]: koedillieHT MakCHMMaiabHOI mMOTYXHOCTI K, Ta
Koe(DIIIEHTH BUKOPUCTAHHS BCTAHOBJIEHOI MOTY>KHOCTI 3a 100y Kpamy 1 32
pik Kpsrp, @ Takok KoedimieHT napHoi kopensuii ry CEC2 1 CEC3 3 CECI.

KoedimienT MakcuManbHOT TOTYKHOCTI IOP1BHIOE

KM = R‘l/laKC /PGCTl (1)

ne Py — BcTanoBieHa notyxHicte CEC, kBT;
P,.axc — MakcuManbHa (TIiKOBa) MOTYXKHICTh, 1110 TeHepye CEC, kBT.
KoedimienTn BUKOpHUCTaHHS BCTAaHOBIEHO! TOTY)XHOCTI 3a J00Yy
KBBHO 13a plI( KBBHp

KBBHO = W0/24P@cm, KBBHp = Wp/ 8760Pecm1 (2)

ne W, — no6oBe BupoOHunTBO enekrpoeHeprii CEC, kBt -rox;
W, — piune BupoOHunTBo enekrpoeneprii CEC, kBt rox.
Koegiuient mnapuoi xopemsmii Ilipcona ry, BH3HauaBcs 3a
dbopmyoro:
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X — cepenHe apudMeTHIHE 3HAYCHHS JJII 3MIHHOT X;
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Puc. 2. IH A3C “WOG”

Tabmunss 1 — Enepreruuni nokasnuku CEC1, CEC2, CEC3 3a
02.10.2018 p.

IToxa3zHuk CEC1 CEC2 CEC3
OpieHTartis IIIBJAEHD IIIBJEHD cXim-3axin
Peem, xBT 20 5,2 30
Priaxe, KBT 7 2,25 7,1
K, 0,35 0,43 0,237
W,, kBt'rox 60,88 25,07 88,77
Kgamo 0,139 0,201 0,123
W, kBT Ton 17611 7080 27738
Kgamp 0,101 0,155 0,106
Koedirient napHoi Ixy = 0,986945 —
kopestii 3 CECI, ryy Iy = — 0,936412

[3 ananizy Tabnuii 1 BUXoIuTh: — HAWOLIBII BUCOKI €HEPTETHYHI
NOKa3HUKK Yy HaiiMeHuml notyxHoi CEC2 3 opieHTalli€l0o Ha MIiBIECHb,
KBBH& = 0,201, y CEC1 KBBH& = 0,139 — MEHIIUN Ha 45%, ay CEC3 3
opieHTariero cxin-3axina Kpgpe = 0,123 — menmmii Ha 63%; — Kopemsiis
JAI'H y npuBatHux naxoBux CEC pgyxe cunbHa, y CECl1 1 CEC2 3
Opi€HTali€0 Ha MiBAeHb Kopessimis cuibHima (ry = 0,986945), 3 pizHorO
opienTaniero — y CEC1 i CEC3 kopensiis aemio meniia (ry = 0,936412).

Koedimient mapnoi kopensmii I[lipcona 3a cBITOBUI A€HB MiX
exBiBaieHTHUMH JII'H maxoBux CEC ((diomeroBwii xomip Ha puc. 1) Ta
JT'H A3C “WOG” (puc. 2), po3paxoBanuii 3a popmysorw (3), CTaHOBHUTH
Iy = 0,8536, ToOTO MaeMO BHCOKHMH KOpemsuiiHuil 3B'130k. Tomy Ha 0a3i
naxopux CEC Moxke OyTH CTBOpEHa JOKajdbHa Mepeka e(peKTHBHHX
CTaHLIN JUIst 3apsAay aKyMyJIATOpiB efekTpoMoo1iB Ha A3C.

HenonikoMm TpaauIliiHUX TUIOCKUX COHSYHUX MaHeNeH, Mo
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BUTOTOBJIIFOTHCS IPOMUCIIOBICTIO, 1 MacOBO BUKOpUCTOBYIOThCs HA CEC, €
sHmkeHHa — Koedimienta kopucHoi mii  (KKJI)  doTtoenekTpuyHumx
neperBoproBauiB (DEII) npu 3pocranni Horo podouoi temmneparypu. [lpu
Harpii ®EII na onun rpagyc 3Bepx 25°C BiH BTpauae B Hanpy3si 0,002 B,
T00TO 0,4%/Tpagyc. Y sickpaBuil COHAYHUMN JEHb €JIEMEHTH HArpiBalOThCs
mo 60...70°C Brpagatoun 0,07...0,09 B koxen. Ile i € ocHOBHOIO
npuunHoto 3HwKeHHs KKJI, mo mnpuBoauTh M0 MamiHHS HaIMpyTH,
redepoBaHoi koxxauM DEIT [5].

Kpim Ttoro Bimomo, mo wmakcumanpHuii KKJ[ ®DEIl mae mpu
“mafiHHl” COHSYHUX MPOMEHIB MEPIEHIUKYIAPHO 10 oro moBepxHi. Tak
sk CoHIle Becb 4Yac “TiepeMillyeTbcs’ MO OO0pito, s €PEKTUBHOTO
BUKOPUCTAHHS IUUIOCKMX COHSYHMX TaHeNel, 3aCTOCOBYIOTH MPHUCTPOT
CTEKEHHSI [TaHEeJl 3a COHLIEM, 110 3HaYHO ycKiaaHioe KoHcTpykiito CEC ta
BUMarae JI0JJaTKOBMX KaliTaJbHUX BUTpAT [2].

Bigomuii coHsuHMil (DOTOETEKTPUUHUA MOAYJIb ITHUIIHIPUIHOL
dopmu Solyndra, mo MicTUTh 1BI CKIsSHI TpPyOKH, TpyOKa MEHIIIOTO
JiaMeTpa MOKpUTAa TOHKOIO IUTIBKOIO HAMIBIPOBIAHMKOBOTO Marepiany i
noMmilieHa B Taky X TpyOKy Ouibmioro giamerpa. Taka dopma 103BOJsIE
30UTPIIUTH  KUIBKICTh MOMJIMHYTOTO CBITJIA, a OTXE 1 TE€HEepOBaHOI
CJICKTPOEHEPTii, Ha MNPOTA31 AHSA O€3 3MIHU TMOJOXKEHHS KOHCTPYKIIi
doromomyms [2].

B TaBpiiicbkoMy J€p:KaBHOMY arpOTEXHOJOTIYHOMY YHIBEPCHUTETI
(M. Memnitononib, YKpaiHa) po3poOJieHa 1 3amaTeHTOBaHa YJOCKOHAJICHA
KOHCTPYKIisl KOTr€HepauiiHOro (0JHOYacHE T'€HEpYBaHHS EJIEKTPUYHOI 1
TEIJIOBOI €HEepTii) 0X0JNOKYBaIbHOTO (oToenekTpudHoro Mmoayisi (DEM)
mwtinapuaaoi ¢opmu i mpucaguOna CEC nHa #oro ochosi [8, 9].
Po3pobnena npucagndbua CEC 3 BukopuctanHsm koreHepaiiitnoro ®EM 3
OXOJIO/DKYIOUOIO  PIAMHOI0, XapakrepusyeTbcsi Bucokum KKJ[  mpu
BIJIHOCHO HH3bKIH BapTOCTI Yy TOPIBHSHHI 3 BIJOMHUMH MPHUCTPOSMHU.
Texniuna cytHictb CEC 3 koreHepamiitHumMu oxomioxyBaibHuMu OEM
MOSICHIOETbCS  rpadiyHUM  MarepiaioM, Je Ha puc. 3 300paxeHa
cTpykTrypHa cxema npucaguonoi CEC 3 ®EM uuningpuyunoi Gopmu, 1o
0x0JI0JKYIOThes, (rmar. Ykpainu 103043) [9]; Ha puc. 4 — NOB3JAOBXKHIHN i
nonepeyHuid po3pizu conssuHoro DOEM  muminapuyHOi  dopmu, 110
OXOJIOJIKYETHCS PIJIMHOIO; HA PUC. D — 30BHIIIHIN BUrsia 6aTtapei DEM.

[Tpucaguona CEC 3 korenepauiitnumu @EM nuninapuyHoi hopmu
MictuTh Oatapero 1 13 gekiibkox @OEM 2 uwmiinapuynoi (opmuy,
00’ eqHaHUX CHUJIBHUM 0XO0JIOJI)KYBaJIbHUM KOJICKTOPOM 3,
HAKOMUYYBAJIbHUN aKyMyssiTop 4, KOHTpoJep 5, iHBepTop 6, croxuBayi
MOCTIHOTO CTpyMy / TIpUEAHAH] O BUXOAY KOHTpoJIepa Oe3MOCepenHbo, a
CTIIO’KMBAdl 3MIHHOTO CTpyMy 8 mpHenHaHi yepe3 iHBepTop 5. O0’enHaHHS
®EM 2 B Oartapero 1 3 CHIIBHUM OXOJIOMKYBAJIbHUM KOJEKTOPOM 3,
30ueiye mponyktuBHicTe CEC npu migBumenomy KKJI. HasBhicTs
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KOHTpoyiepa 5 3abe3nedye KEpyBaHHS TPOIECOM  3apsay-pO3psiy
HaKOMMMYYBAJIBHOTO aKkyMyjsTopa 4 1 >XUBJICHHS €JIEKTpomnpuiimMadiB 7
MOCTIHHOTO CTPyMy, HasBHICTh 1HBEepTOpa 6 3a0e3nedye >KUBJICHHS
eJIeKTponpuitMayiB 8 3MIHHOTO CTPyMY.

______________________

——> Tenna piduHa

—

| 9 10 1 12 13

Puc. 4. ®oroeneKkTpuyHUA MOAYJIb UWIIHAPUYHOI (PopmMH, IO
OXOJIOIKYETHCS

IIpucamubna CEC 3 ®EM mwiaiaapudHoi GopMH  Ipalroe
HacTynmHUM 4uHOM. batapes 1 13 ®EM 2 BCTaHOBIIOETHCS Ha Jaxy
aaminictpatuBHoi OyniBmi A3C mig KyToM A0 TOPHU30HTY, PIBHUM
reorpadivniii mupori MicueBocTi. COHSYHE CBITIO BUIBHO IPOXOJHTH
4yepe3 30BHIMIHIO mpo3opy TpyOky 10 BuTOTOBIEHY 3  MIITHOTO
OOpOCHITIKATHOTO CKJIa, sike 3a0e3medye MPOMyCK XBHIIb COHSIYHOI pajiiamii
B mianaszoni 0,4...2,7 MM, 1 nonagae Ha DEIl 11, posramoBaHuii Ha
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BHYTDIIIHIM CKJIsAHIA TpyOmi 9 MeHmoro pgiamerpa, SKi TE€HEPYHOTh
enektpuuny eHepriro. OEIl 11 BuroToBiieHH 13 HaIIBIPOBIIHUKOBOTO
Matepiany (aMopHOro KpemMHi0) 1 HAHECEHUN HUISTXOM HalUIIIOBaHHS Ha
CKJIIHY TPYOKY 9 TOHKOIO ILJTiBKOIO.

Puc. 5. 3aranbauit Burisg 6atapei ®EM, 1110 0X0JI01KYIOThCS

Taka xoHcTpykilist GEM 1 3abesmneuye 301IbLIEHHS KIIBKOCTI
MOTJIMHYTOTO CBITJIa (a OTXE 1 KUIBKOCTI BUPOOJICHOI €JIeKTPOCHEeprii)
MPOTATOM JIHSI, 0€3 3MIHU HOTO TOJIOKEHHSI.

Ha moBepxuo ®EM 1 muminapudHoi GopMH CBITIO TOMAga€e i
OPSIMUM KYTOM Y BUTJISIAI TPhOX CKIIQJIOBUX: MPSIMOTO CBITJIA, PO3CISTHOTO
CBITJIa 1 BIZOMTOTO CBITJIa BiJ MOBEPXHi, Ha fKiii po3ramoBano ®EM 1.
Constune cBiTIo, mo nomanae Ha ®EM 1 BuszuBae narpis ®EIT 11 (+Q1 Ha
puc. 4), a oxonokyroda piguHa 13 Bimoupae termio +Q2, 3HIKYe podouy
temneparypy OEIT 11, yum 3abesneuye 30inbieHHs Horo KKII, 1 3a
MPUHIIATIOM TepMocH(]OHa TIOCTyTa€e A0 BEPXHbOT YaCTUHU KOJIEKTOpa 3.

SIKI10 B IKOCTI OXOJIOMKYI0UOT piguHN 13 BUKOPHCTOBYETHCS BO/IA,
TO TICIs MiAITPIBY BOHAa MOXXE BHUKOPUCTOBYBATHCS [IJII TOCHOJApUYUX
noTped, a A0 HWKHBOI YACTUHU KOJIEKTOpa MOCTyHaTUME CBika BOJA 3
BOJONIPOBOTY.

Bucnosxu.

1. 3a gomomMororw KOpessIiitHOro aHaii3y JOBEACHO, 110 Ha 0asi
CEC, sK1 BCTaHOBIIIOIOTHCS Ha Aaxy aaMiHicTpaTuBHOI OyniBii A3C, Moxe
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OyTH CTBOpEHa JIOKajdbHa Mepexka e(DEKTUBHUX COHSYHUX CTaHI[N JIs
3apsily aKyMyJIITOPIB €JIEKTPOMOOLITIB.

2. 3 Meroro migsumieHHs 3aranbHoro KKJI CEC, 3amporioHoBaHO
BukopuctoByBatu CEC 3 xorenepauiinumu @EM uumninapuyunoi Gopmu,
0 OXOJIO/UKYIOTHCSl PIAMHOIO, 1 OJIHOYACHO TE€HEPYIOTh EJIEKTPUYHY 1
TEIUIOBY €HEPTIIO.

Jlitepatypa:

1. OnexTpomoOmiIbp npubmmxkaer KoHen HedTsHOM 3pbl.  URL:
http://savenergy.info/page/electric-car-near-end-oil-era/ (mata 3BepHEHHS:
02.07.2019).

2. AxkkymynsaTopHble Oarapen s dnekrpomooOmier. URL:
https://ecotechnica.com.ua/stati/1718 (nara 3Bepuenns: 02.07.2019).

3. Iamvko C. B., JKapxose B. A., Kapkos A. B. TexHomnorii ta
3acO0M TIEPETBOPEHHS BIHOBIIOBAHMX JDKEPEN €Heprii NIl MPUBATHUX
nomorocnoaapcTs: MoHorpadia. Memnitonons: Jlroke, 2019. 215 c.

4. I[Ipo mepcrneKTUBY BHUKOPUCTAHHS TMPUBATHUX  COHSAYHUX
CJICKTPOCTAHIIIN IS 3apsaku ekoMoOLTiB B Ykpaini / C. B. ['anvko Ta iH. //
ABTOMOOUIB 1 enekTpoHika. CydacHi texHousorii: matepiau VI Mixnap.
HayK.-TexH. [HTepHeT-KOH(. (M. XapkiB, 19-20 muct. 2018 p.). Xapkis,
2018. C. 54-56.

5. Kapxoe B. A., ’Kapxos A. B., I'anvko C. B. TexHIuHI pillICHHS B
eHepro30epekeHHI Ta eHeproedekTuBHocTi // EHeproedekTHBHICTH Ta
€HEPro30eperKeHHS: €KOHOMIYHH, TEXHIKO-TEXHOJOTTYHU I Ta
CKOJIOTIYHMN  aCMeKTH:  KOJeKTHBHAa  MoHorpadis [/ 3a  pen.
II. M. Makapenka, O. B. Kamniuenka, B. 1. Apanuiii. [TonraBa, 2019.
C. 401-426.

6. /Kaproe A. B. Kopensauiitauii anam3 JII'H npuBatHux naxoBux
CEC Ta nmepepoOHUX MIAMPUEMCTB MICTa IIOJO0 iX 1HTErpaiii B JOKaJbHY
enekrpomepexy // Poszsutok mayku B XXI cromitri. Xapkis, 2018. Y. 1.
C. 44-58.

7. E¢pumos B. II. ®otompeoOpa3oBaTe SHEPIUU COJTHEYHOTO
U3Jy4CHUs] HOBOTO TMOKoJieHUs // ®du3nka W TeXHHKa MOJIYIPOBOIHUKOB.
2010. T. 8, Ne 2. C. 100-115.

8. I'anvko C. B., Kapkxos A. B., Kopones A. M. llpuycaneOHnas
COJIHCYHAsI DJICKTPOCTAHIIUSA C OXJAXKIACMBIMH (DOTOIICKTPUUECKUMH
monyisimu // CO. Hayd. Tp. CTI'AY. CraBpomois, 2015. C. 18-24.

9. IlpucannOHa coHSYHA ENEKTPOCTaHIlisI 3 (HOTOCICKTPUIHUMU
moayasmu tiHapuanoi ¢popmu: mat. 103043 Vkpaina: MITK (2015.01)
HO01L31/00, H02J7/35 (2006.01). Ne u 201506713; 3asir. 07.07.15; omy0a.
25.11.15, brom. Ne22.


http://savenergy.info/page/electric-car-near-end-oil-era/
https://ecotechnica.com.ua/stati/1718-akkumulyatornye-batarei-dlya-elektromobilej-voprosy-i-otvety.html
https://ecotechnica.com.ua/stati/1718

[Mpami TAATY Bum. 19.T. 3
140

HNCHOJIb30OBAHUE KOI'EHEPAITMOHHBIX
POTOIJTEKTPUYECKUX MOAYJIEHN UIA 3APSAIKHA
AKKYMYJIATOPOB 3JIEKTPOMOBHJIEN

I'ansko C. B.

Annomayun — B padore paccMaTpuBaeTrcs mpodiaeMa
BO3MOKHOCTH CO3JaHMS JIOKAJIbHBIX JHEPreTHYeCKMX ceTell 1JIA
3apSIKH  AKKYMYJSITOPOB  JJIEKTPOMOOMJIEd HAa  CyLIeCTBYHOIINX
CTAIMOHAPHBIX AaBTO3anmpaBoYHbIX cTaHuuAX (A3C) Ha ocHOBe
BO300HOBJISIEMBIX HMCTOYHHKOB, C ILeJbI0 JHeprocéepe:keHUs
TPAAUIHOHHBIX MCTOYHHKOB JHepruu. Ilpennoxkeno cozganme Takmx
ceTeil HA OCHOBE 3 PeKTUBHBIX COJHEYHBbIX IekTpocTanuuii (CIC),
KOTOpPbIe YCTAHABJIUBAIOTCH HA Kpblllle AIMAHUCTPATHBHOIO 31AHUS
A3C.

Jlnsi o00CHOBaAHMSI BO3MOKHOCTM HCHoJb30BaHuss CIOC nisa
3apsAAKM  aKKYMYJSITOPHbIX Oarapeii 3jaexkrpomoOmiein Ha A3C,
NpPOBe/IeH KOPPEISIMUOHHBIN aHAJIHM3 CYTOYHBIX Ipa@MKOB HATPY3KH
(AI'H) Tpex yactHbix CIC, yCTaHOBJIEHHBIX HA KPbIAX YaCTHBIX
COOpY:KeHHii, pacnoJio:keHHBIX psigoM ¢ A3C "WOG" r. MeanTonoJib
3anopo:xckoii 00ia. u JII'H A3C "WOG". Ikcnepumentaibubie [II'H
yactHbix CIOC u A3C "WOG" moJiyyeHHble 32 Tpu pado4yux JHA B
okTsi0pe 2018 r. Onpenesnensl KO3(pPUIHEHTHI MAPHOH KOPpeJsiuu
Ilupcona 3a cBeroBOW JeHb MexAy JkBuBajJeHTHbIMH JII'H
kpoBeibHbIX CIC u JI'H A3C "WOG", koTopble MMEOT BbICOKHE
3HAYEHHS, TO €CTb HMMEKT BbICOKYI0 KOPPEJALMOHHYIOH CBS3b.
IIpoBeneHHble HCCJIEI0BAHHMA  MO3BOJIAIOT  CAEJATH BBIBOA O
BO3MOKHOCTH MCHOJB30BAaHUA KpblHbIX COC [qas  3apsaku
AKKYMYJSITOPOB 3JIeKTpOoMoOuJieil Ha ctaunoHapHbix A3C.

C uneab0 mnoBbilIeHHS 00mero kod3g@duiueHTa IM0JIE3HOTO
peicTtBus (KIII) CIC, BMecTO TPAAUUMOHHBIX NMJIOCKHX COJIHEYHBIX
O0arapeil, npemioKeHO HUCNOAb30BaTh CIC ¢ KOreHepauMOHHBIMU
¢porodnekrpuyeckumu moayassMu (®IM) nMIMHAPUYECKON (OpMBbI,
KOTOPbIEe OXJIAKAATCH KUAKOCTHIO. JTO TO3BOJUT OJHOBPEMEHHO
MOJIyYaTh JIEKTPUYECKYI0 H TEIUIOBYI0 SHEPIHI0 JJIsl X03SHCTBEHHbIX

HYKI.
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USE OF COGENERATION PHOTOELECTRIC MODULES FOR
CHARGING BATTERIES OF ELECTRIC CARS

S. Galko
Summary

The paper considers the problem of the possibility of creating
local energy networks for charging electric vehicle batteries at existing
stationary gas stations (gas stations) based on renewable sources, with
the aim of energy saving traditional energy sources. The creation of
such networks based on efficient solar power plants (SES), which are
installed on the roof of the administrative building of the gas station, is
proposed.

To justify the possibility of using SES for charging electric
vehicle batteries at gas stations, a correlation analysis of daily load
schedules (DGN) of three private SES installed on the roofs of private
buildings located near the WOG gas station in the city of Melitopol,
Zaporizhzhya region, and DGN gas station "‘was performed. WOG. "
Experimental DGN of private SES and WOG gas stations obtained
over three working days in October 2018. Pearson pair correlation
coefficients per daylight hours between equivalent DGN of roofing SES
and DGN of WOG gas stations, which are high, that is, have a high
correlation, are determined. The conducted studies allow us to
conclude that it is possible to use roof SES to charge electric vehicle
batteries at stationary gas stations.

In order to increase the overall efficiency (Efficiency) of SES,
instead of traditional flat solar panels, it is proposed to use SES with
cylindrical cogeneration photoelectric modules (FEM), which are
cooled by a liquid. This will allow you to simultaneously receive
electrical and thermal energy for household needs.

Based on the studies, the following conclusions were made:

1. By means of correlation analysis it is proved that on the basis
of SES, which are installed on the roof of the administrative building of
the gas station, a local network of efficient solar stations can be created
to charge the batteries of electric vehicles.

2. In order to increase the overall efficiency of the SES, it is
proposed to use a SES with a cylindrical fluid-cooled CEM that is
liquid cooled and simultaneously generate electrical and thermal
energy.



