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Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pob6seHHs BUCOKOe(EKTUBHUX METO/IiB Bil0OPY eHeprii Bifi poToeneKTpUYHUX MOIYJIiB

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of highly efficient methods of energy extraction from photovoltaic modules

Pedepar yKpaiHCBKOIO:

O6’exT pocifKeHHs - (PisnyHi IBULIA, 10 € OCHOBOIO ONTUMI3alil po60TH POTOENEKTPUYHUX MOYJIiB, TOOYIOBI
anropuTMiB (PYHKLIOHYBAHHS CUCTEMHU, & TAKOXK IPOLLECH BUMiPIOBAHHS i KOHTPOJIIO IIapAMETPIB €J1IeKTPOXiMIYHMX
KOHJIEHCATOpiB Ta (POTOEIEKTPUYHUX MOIYJIiB. MeTa po6OTH - po3pobJieHHs BUCOKOE(EKTUBHUX METO/IiB Ta
3aco06iB /111 3a6€e31e4eHHs pO60TH (POTOENEKTPUYHUX MOZYJIiB B ONITUMAJIbHOMY PEKMMI 3aBJISKU
Bi/ICJIiIKOBYBAHHIO TOYKY MAaKCUMAaJIbHOI IOTYKHOCTI (POTOEKTPUYHUX MoayliB (PM) B yMoBax 3MiHM TeMIlepaTypu
HAaBKOJIMIIHBOTO CEPELIOBHUINA Ta PiBHS iHCOJIALL, @ TAKOXK AMHAMIYHOrO MO3MULiOHYBaHHS po604oi rnoBepxHi ®M mif,
kyToM 90°70 azal040ro COHSIYHOrO BUIIPOMIHIOBAHHS. MeTonu JOCHiI)KeHHS Ta anaparypa -
TEOPETUKO—€eKCIIePUMEHTAIbHUI METOJ], IEPCOHAIbHUI KOMITIOTEP, IPOrpamaTop, MyJabTUMeTp. TeopeTuyHi i
IIPAKTUYHi pe3yJIbTaTy - IPUKJIAJHE JOCJiIPKEHHS CIIPSIMOBaHE Ha PO3POOKY HOBUX BUCOKOE(PEKTUBHUX Ta
BHCOKOTOYHUX METOiB BifcaiakoByBaHHs TMII 3 Bukopucranusam EK, 3apsmKkeHHSI-po3psaikeHHs Ab, yripaBiliHHS
TPEKEPOM, 110 3a06€3M1e4yI0Th MaKCMMaJIbHUI CBITJIOBUI MOTIK Ta po60Ty ®M B TOYIi MaKCUMaJIbHOI IIOTY>KHOCTI
IIpY pi3HUX NOTOAHUX YMOBAX i OyIyTb BTiJIEHI B €KCIIepPUMEHbaIbHOMY 3pa3Ky IIpoekTy. HoBusHa - Brepiie
PO3pOOJIEHO | MOENHAHO TPY METOLMKHY, SIKi B CyMi JO3BOJISITh 30iMbIINTH €(DEeKTUBHICTh BUKOPUYTAHHS COHSIUHUX
YCTaHOBOK Ha 6isbl Hixk 40 %. EQeKTUBHICTb YIIPOBAIPKEHHS - BIIPOBAPKEHHS PO3PO6JIEHUX BUCOKOE(PEKTUBHIUX
MeToziB Bin6opy eHeprii Big, ®M 3abe3nedye 6inblii o6csiru reHepatiii enekrpoeHeprii @M 6inbm Hik 40 %, TOMy
TPUBA/INl €EKOHOMIYHUI €(PEKT BiJ, BAKOPMCTAHHS Pe3yJIbTATiB IPOEKTY Nepesullye BuTpaTu. Cpepa BUKOPUCTAHHS

- COHSIYHI eJIeKTPOCTaHLii Ta MigIprueMCTBa 110 BUPOOHULTBY OM.

Pedepar aHIJ1iHCBKOIO:

The object of study is the physical phenomena that underlie the optimization of the operation of photovoltaic
modules, the construction of algorithms for the functioning of the system, as well as the processes of measuring
and controlling the parameters of electrochemical capacitors and photovoltaic modules. The purpose of the work
is to develop high-efficiency methods and means for ensuring the operation of photoelectric modules in optimal
mode by tracking the point of maximum power of photoelectric modules (PM) in the conditions of changing
ambient temperature and insolation level, as well as the dynamic positioning of the working surface of the PM at
an angle of 90° to the incident solar radiation. Research methods and apparatus - theoretical and experimental
method, personal computer, programmer, multimeter. Theoretical and practical results - applied research aimed
at the development of new high-efficiency and high-precision methods for MPP tracking using EC, charge-
discharge AB, tracker control, providing maximum light flux and PM operation at the maximum power point under
different weather conditions and will be embodied in the experiment sample project. Novelty - are three
techniques, which have been developed and combined for the first time to maximize the efficiency of solar
installations by more than 40 %. Efficiency of implementation - implementation of the developed high-efficiency
methods of energy selection from PM provides greater volumes of generation of electricity of PM more than 40 %,
so the long-term economic effect of using project results exceeds the costs. Scope are solar power plants and PM
manufacturing companies.
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Omnuc HTII: Brepuie po3po6sieHo i moegHaHO TPy METOIMKY, SIKi B CyMi I03BOJISAT 361IbIINTH €(DEKTUBHICTD
BUKOPUYTAHHS COHSYHUX YCTAHOBOK Ha 6isbil HixK 40 %: MEeTO[; ABOXKOOPIMHATHOTO BiJICTE>KEHHS TPAEKTOPIL
COHIS 3 JUHAMIYHUM I03UL[i0OHyBaHs po604oi rnoBepxHi ®M nepreHguKyIsIpHO 4O COHSYHOTO BUIIPOMiHIOBaHHS Ta
BiAITIOBiHMM YIIPaBJIiHHS TPEKEPOM B YMOBAaX TYMaHy, XMapHOCTI, BAKKUX OMNAaJiB Ta CUJIBHOTO BiTPY; METO[]
3apsaay-po3psay Ab 3a po3po6yieHMM alrOpUTMOM 1110 3a6e3Ievye KOHTPOJIb PEKUMY 3apsiy i 3aXUCT Bifj IOBHOTO
PO3psLy Ta MiHIMaJIbHUMU BTpaTaMu €Herpii Ha IepeTBOproBayax; METoJ, Bioopy esnekTpu4dHoi eHeprii Big ®M 3
BUKOopHUcTaHHsIM EK y nopiBHsIHHI 3 aHajioramu e(peKTUBHO NPalllo€ HaBiTh B MIBUJIKO MiHJIMBUX MOTOAHUX YMOBAX, a
TaKOX Ha Bi]MiHY BiJ| BilOMUX, IIPALIlO€ 3 IOCTATHBOIO TOYHICTIO, MOXKE BU3BHAYUTU TOUKY MAaKCUMAJIbHOI
IIOTY>KHOCTI 6€3 KOJIMBaHb MOTY>KHOCTI. TeXHIYHNMU 1epeBary 3alpolloHOBaHNUX METO[IiB € BukopucTtanHs EK ns
BigcnigkoByBanHg TMII kosxHOro @M y NOC/IiZOBHOMY CTPiHTY TAKMM YMHOM, IO iX €Hepris MoXe 6yTH
BMKOPHMCTAHA y BUIJISi IOCTIMHOrO Y1 3MiHHOTO CTPyMy, a60 OyTU IlepefaHa 10 eJeKTPUYHOI Mepexi 3a
IOTIOMOTOIO BiTIOBIIHUX MEPETBOPIOBAYiB Ta iHBEPTOPIB. JJ0AATKOBOIO NepeBaroro Bukopucranus EK (Hag,
iCHylIOUMMH aHaJIOTaMU) B IPUCTPOI BincinkoByBanHs TMII € MOXKIIUBICTb OZlep>KyBaTy BEJIMKY MUTTEBY BUXIIHY
IIOTY>KHICTb (€(PEKT IiICUIEHHS IOTY>KHOCTI) 3aBJSIKU IOr0 HU3bKOMY BHYTPIlIHBOMY OIIOPY i BiIIIOBiHO MaluM
3apsIHMM i BeJIMKMM PO3psIHUM cTpymam. HoBi MeToau Bin6opy esnekTpru4Hoi eHeprii Big ®M 103BOJISIOTH
3HUBUTY BTPATH 3aBJSKU MMiTBUINEHHIO €(DEKTUBHOCTI Ta Y3ro[KeHHIO POOOTU CUCTEM aBTOMATU30BaHOTO
BiICJ1iIKOBYBaHHSI II0JIOXKEHHS COHLA Ta opieHTalii ®M, HOBUX HakonuuyyBayiB eHeprii Ha 6a3i EK, mo nae
MOJKJIMBICTb BUBIJIbHATY KOLITY Ha iX TEXHIYHY €KCIUIyaTallilo i peMOHT. 1le 06yMOBJIIO€ BaK/IMBiCTh
3aIPOIIOHOBAHOTIO MPOEKTY JIS1 PO3BUTKY COLia/IbHO-€KOHOMIYHOI CUCTEMU YKPaiHU. SMEHIIEHHS YaCTKU
TeTJIOBUX €JIEKTPOCTAHIIiM i iX 3aMiHa COHSIYHUMU €JIEKTPOCTAHLISIMU [JO3BOJIUTh CKOPOTUTH 00'€MU CTIOKMBAHHS

AHTPpalUTYy TEINJIOBUMU eJIeKTpOCTaHILiHMI/I.
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