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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BucokoedexkTuBHa aBTOHOMHA CUCTEMA €JIEKTPO>KUBJIEHHSI YCTAHOBKU [1€PEPOOKY NOJIIMEPHUX BiIXOLiB y

IV3TIAJIMBO

Ha3sBa po60oTH aHIJIiHCBHKOIO:

A highly efficient autonomous power supply system for the polymer waste processing plant into diesel fuel

Pedepar yKpaiHCBKOIO:

Ob6’exT mocanimpkeHHs - Ppi3nvHi IBUIA, IO € OCHOBOIO BUCOKOE(EKTUBHOI CUCTEMU €J1IeKTPOKUBIIEHHS MOO1JIbHOI
YCTaHOBKA I1€pepOOKHU [TOJliIMEPHUX BiIXO[iB HA OCHOBI (GOTOENIEKTPUIHUX MOJLYJIiB, aKyMYJISITOPIB,
CYIIEpPKOH/IEHCATOPIB Ta [IMU3eJIbreHepaTopa. MeTa JOCiIKeHHs - PO3PO0JIEHHSI HAYKOBO-IIPUKJIAJHUX METOIB Ta
KOMOIHOBAHUX CUCTEM [J151 CTBOPEHHSI BUCOKOE(PEKTUBHOI CUCTEMU €JIEKTPO>KUBIIEHHS MOOLNIBHOI yCTaHOBKA
nepepoOKU MOJIIMEPHUX BiIXO/iB Ha OCHOBI (DOTOEJIEKTPUYHNX MOZYJIIB, aKyMyJISITOPIB, CYyIIEPKOHAEHCATOPIB Ta
Iy3esabreHeparopa. Metonu noCilpKeHHs Ta araparypa — HaTypHUl eKCIIepPYMEHT, KOMITIOTEPHE iMiTaliliHe
MOJIEIIOBaHHS, MaTEMAaTUYHE MOJEIIOBAaHHS, CTEH, aBTOMAaTUYHOTO TECTYBAaHHS CyIlepKOHIeHcaTopiB 10 100A.
TeopeTuuHi i TpakTU4Hi pe3yabTaTy. PO3p0o6ieHO eKClieprMeHTaTbHUI 3pa30K BUCOKOEe(EKTUBHOI aBTOHOMHO]
CHCTEMU €JIEKTPO>KUBIJIEHHS] YCTAHOBKY NTepepoOKU MOJIIMEPHHUX BiIXOMiB Y AU3IIANNBO 3 BUKOPUCTAHHSIM
e(EeKTUBHUX METO/IB BiIC/IIKOBYBaHHS TOYKM MAaKCUMAaJIbHOI IOTY>KHOCTI, 3apsII>KEHHS-PO3PSIPKEHHS
aKyMYJIITOPHOI Ta CyIepKOHAEHCATOPHOI 6aTapel, yIpaBiiHHS TPEKepOM, 10 3ab6e3eyars BIiJIOMy MaKCUMaJIbHY
ePeKTUBHICTb Ta HaAIiMHICTb QYHKIIOHYBaHHS. HOBM3HA: BIleplle [T0€JHAHO YOTUPU HayKOBO-TIPUKJIATHUX METOIH,
30KpEMa: METOJ], IBOX KOOPAUHATHOTO BiICTEXXEHHS TPAEKTOPIii COHIS 3 AUHAMIYHUM MO3ULiOHYBaHHS PO6OUO]
noBepxHi GOTOMOIYJIIB MEPIEHIUKYIISIPHO JO COHIYHOTO BUIIPOMIHIOBAHHS; METOZ, BilOOPY €J1€KTPUYHOI eHeprii
Big pOoTOMOZYJIIB 3 BUKOPUCTAHHSM CyIIEPKOHAEHCATOPaMU; METO, 3aPsIAy-PO3PSIAY aKyMyJIATOPHOI Ta
CyIIepKOHIEHCATOPHOI baTapeii 32 po3po0JIeHNM aJlrOPUTMOM, 1110 3abe3neydye MiHiMaslbHi BTpaTy €Heprii Ha
[IepeTBOPIOBavYax HaNpyru. EQeKTUBHICTb YIIPOBAIPKEHHS — BIIPOBAPKEHO 151 €JIEKTPOXKUBIIEHHSI CUCTEMU
OCBITJIEHHS] YKPUTTS XMEJIbHUIPKOTO Hal[ilOHAJIbHOTO YHiBepcuteTy. Chepa BUKOPUCTAHHS - HaJiliHe MOGibHE
IKepeJsio eJIeKTPUYHOI €Heprii, [0 Ma€e BeJIMKUM MOTEHIiall 1J1s1 SKUBJIEHHS 00'€KTiB Pi3HOTO ITPU3HAYEHHS, sIKi He

MalOTh MOXJIMBOCTI Mifi'€IHaHHS JIO eJIeKTPOMePEXi.

Pedepar aHIJIiHCBKOIO:

The object of research is physical phenomena that are the basis of a highly efficient power supply system for a
mobile polymer waste processing plant based on photovoltaic modules, batteries, supercapacitors and a diesel
generator. The purpose of the research is to develop scientific and applied methods and combined systems for
creating a highly efficient power supply system for a mobile polymer waste processing plant based on photovoltaic
modules, batteries, supercapacitors and a diesel generator. Research methods and equipment - full-scale
experiment, computer simulation modeling, mathematical modeling, automatic testing stand for supercapacitors
up to 100A. Theoretical and practical results. An experimental model of a highly efficient autonomous power
supply system for a polymer waste processing plant into diesel fuel has been developed using effective methods of
tracking the maximum power point, charging and discharging the battery and supercapacitor battery, and
controlling the tracker, which will ensure maximum efficiency and reliability of operation as a whole. Novelty: for
the first time, four scientific and applied methods have been combined, in particular: a method of two-coordinate
tracking of the sun's trajectory with dynamic positioning of the working surface of photovoltaic modules
perpendicular to solar radiation; a method of selecting electrical energy from photovoltaic modules using
supercapacitors; a method of charging and discharging the battery and supercapacitor battery according to the
developed algorithm, which ensures minimal energy losses on voltage converters. Implementation effectiveness -
implemented for the power supply of the Khmelnytskyi National University shelter lighting system. Scope of use -



a reliable mobile source of electrical energy, which has great potential for powering facilities for various purposes
that cannot be connected to the power grid.
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CYIepPKOH/IEHCATOPIB Ta Ju3esbreHepaTopa

Hassa HTII aHr1ificbKOI0: Scientific and applied methods and combined power supply systems for a mobile

polymer waste processing plant based on photovoltaic modules, batteries, supercapacitors and a diesel generator
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BiIXOZiB HA OCHOBi (POTOENEKTPUYHUX MOAYJIiB, aKyMyJIITOPIB, CyIIEPKOHAEHCATOPIB Ta AU3eJbIeHePaTOpa.
Cucrema 11o6yioBaHa Ha OCHOBI TE€XHOJIOTI] iHTeJIeKTyaJlbHOTO yIIpaBiiHHs Ha 6a3i nudpoBUx ABiliHUKIB. CucTema
MICTUATb IIPUCTPi¥ KOMIIEHCALII [TIKOBUX CTPYMIB Ta ITyJIbCaLlii IOTY>KHOCTI HABAHTAKEHHSI, & CaAM€ ITyCKOBi CTPYMU
IBUTYHIB Ta iHIIOro 06J1aIHAHHS, KOPOTKOTPUBAJIE BKIOUYEHHS HABAHTAXKEHHSI, IIOTY)KHICTb SIKOTO TIEPEBUILYE
HOMiHambHY. Lle HaziliHe MOGiJIbHE IPKepeJio eJIEKTPUYHOI €Heprii, o0 Mae BeIMKUI IIOTeHIias OJ1s1 )KUBJIEHHS
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