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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 55.49.51.29

Tema guceprauii:
1. 3abesneyeHHs peKuMy y3TOI>KEHOT'O HaBaHTaKeHHSI POTOENEKTPUYHNUX €HEPTeTUYHNX YCTaHOBOK

HaHOCYITyTHUKIB

2. Providing the matched load operation mode for photovoltaic power plants of nanosatellite

Pedepar:

1. O6'exT - mpolecH epeTBOPEHHS, TPAHCIIOPTYBAHHS Ta PO3IO/iNY €HEPrii B COHSYHOI POTOEIEKTPUYHO]
€HeproyCTaHOBLi HAHOCYIIyTHUKA; MeTa — 3a0e3le4yeHHs PEeXKUMY Y3IOJKEHOTO HaBaHTa)KEHHS COHSTYHUX
€HEepProyCcTaHOBOK HAHOCYIYTHHUKIB 3 HEOPi€EHTOBaHMMH Pi3HOCIIPSIMOBAaHUMU NaHEJISIMU POTOEIEKTPUYHUX
6atapell B yMOBax Pi3HOTO OCBITJIEHHS LIMX [TAHEJIEN 332 PaXYHOK YOOCKOHAJIEHHS METOy IIOLIYKY TOYKHU
MaKCHMaJIbHOI ITOTYXHOCTI poToesieKTpuyHoi 6arapei 3 HaziiHOI ineHTHiKALli€l0 FOJI0BHOTO MAKCUMYyMY
IIOTY>KHOCTi; METOIY — MeTOHY (i3MYHOr0 Ta MATEMATUYHOI'O MOZEJIIOBAHHS €JIEKTPUYHUX, €JIeKTPOEHEePreTUYHUX
XapaKTEPUCTHK i IapaMeTpiB (POTOEJIEKTPUYHUX O6aTapeil, IEPETBOPIOBAYIB IIOCTIHHOrO cTpyMy 3 HITIM-
PEryJI0OBaHHSM, CTATUCTUYHI METOAY OLiHIOBAHHS SIKOCTi MAaTEMAaTUYHUX MOJEJIEH, METOOY €KCIIEPUMEHTAJIbHUX

IOCTiIKeHb i MeTo[I BU3HAUYEHHSI [IOXMOKY eKCIIepUMEHTAIbHUX NOCIIiIPKEeHb; Pe3yJIbTaTy — eKCIIepUMEHTAJIbHO



OOI'PYHTOBAaHa MaT€MaTUYHA MOJEJIb COHSYHOI (POTOEIEKTPUYHOI €HEPrOyCTAHOBKU 3 €EKCTPEMAJIbBHUM
PETYJIIOBAaHHSAM MOTY>KHOCTI 32 JOIIOMOTOIO IIMPOTHO-IMITyJIbCHOI MOAYJIALI, IO JO3BOJISE BiAIPalbOByBaTH
iHXXeHepHi pillleHHs IePCIIEeKTUBHUX €HEProyCTaHOBOK HAHOCYIYTHHKIB, KOMIJIEKC €KCIIEPUMEHTAJIbHUX 3aC00iB
L7151 MOZIEJIIOBaHHSI POOOTY COHSYHOI €eHEPTOYCTaHOBKHU 3 IEPETBOPIOBAYEM IIOCTIHOI HAIIPYTrH, 10 JO3BOJISIE
BiANIpalbOBYBATH iH)KEHEPHI pillleHHS IePCIEKTUBHUX COHSYHUX (POTOETEKTPUYHMX €HEPTOYCTAHOBOK
HaHOCYIIyTHUKIB; HOBH3HA — yIOCKOHAJIEHO HEMIPSIMiM METOJ, BiICTEKEHHS TOUKM MAaKCUMAaJIBHOI ITOTYKHOCTI
(doToenekTpuyHOi 6aTapei, o npaloe B yMOBax pi3HOI OCBITJIEHOCTI IaHeJIel, 32 PaXyHOK BUKOPMCTaHHS
KoeillieHTa OTY>KHOCTI, 110 sIBJIsIE COO010 JOOYTOK KoedillieHTa HalIPyTu X0JIOCTOro XoAy i KoedillieHTa CTpymy
KOPOTKOTO 3aMHUKAaHHS, 1110 3abe3evye HaniliHy ineHTudikalio roJo0BHOro MakKCUMyMy ITOTYKHOCT]
doTroenekTpuyHOi 6aTapei B yMoBax HasIBHOCTI E€KiIbKOX JIOKAJIbHUX MAaKCUMYMIB Ta PE5KUM Y3TOJ>KEHOTO
HABAaHTAXEHHS COHSIYHUX €HEPrOyCTaHOBOK HAHOCYITYTHUKA, HA0YJIM NIOAJIBIIOrO PO3BUTKY METOIM BiJICTE>KEHHS
TOYKM MaKCHMAaJbHOI IOTY>KHOCTi COHSIYHOI (POTOEIEKTPUYHOI YCTAHOBKM Ha OCHOBI KOMGiHaLlii IpsiMOro ta
YIOCKOHAJIEHOTO HENPSIMOTO METOIIB BiICTEKEHHS TI0JIOKEHHS TOYKA MaKCUMAJIbHOI [TOTY>KHOCTI B yMOBaX
iCHyBaHHSI I€KiJIbKOX MaKCHUMYyMiB Ha BOJIbT-BaTHI XapaKTepUCTULi POTOEJEKTPUYHOI 6aTapei HAHOCYIYyTHUKA, 1110
IO3BOJISIE OHO3HAYHO BM3HAYATHU IIOJIOKEHHS FOJIOBHOTO MAKCHMYMY IIOTYKHOCTI i YHUKHYTH BTPAT MOTYXHOCTI,
SIKi MOXXYTb BUHUKHYTH ITPX BUOOPi OZHOTO 3 JIOKAJIbHUX MAaKCUMYMIiB IIOPiBHSIHO 3 BUKOPUCTAHHSM iCHYI0YMX
METO/iB; CTYIIiHb YIIPOBAJ KEHHS — BIIPOBA/I)KEHO Y HaBYaJIbHUI ITpoLec HalioHasbHOT0 a€pOKOCMIYHOTO
yHiBepcuTeTy imM. M. €. J)KykoBcbkoro «XAl», BIpoBaJXeHO B paMKax poobiT XAl 3a mporpamorto «OcBiTaKA»; ramysb

BUKOPUCTaHHS — a€POKOCMIiYHa.

2. Object - processes of transformation, transportation and distribution of energy in asolar photovoltaic power
plant of nanosatellite; goal - providing the matched load mode of solar power plant of nanosatellite with non-
oriented multi-directional panels of photovoltaic cells under different illumination of panels by improving the
method of tracking the maximum power point of photovoltaic panel with reliable identification of the global
maximum of power; methods - methods of physical and mathematical modeling of electrical power characteristics
and parameters of photovoltaic cells, converting DC current with PWM regulation, statistical methods for
evaluating the quality of mathematical models, methods of experimental research and methods for determining
the error of experimental research; results - the experimentally based mathematical model of solar photovoltaic
power plant with PWM extreme power regulation, which allows to work out engineering solutions of promising
power systems of nanosatellites, a complex of experimental means for modeling of the solar power plant with DC-
DC converter that allows to work out engineering solutions of perspective solar photovoltaic power system of
nanosatellite, is experimentally substantiated; novelty - the indirect method for maximum power point tracking of
a photovoltaic panels which is operating in conditions of different illumination of panels is improved by using the
power coefficient, which is the product of the open circuit voltage coefficient and the short circuit current
coefficient, which provides reliable identification of the global maximum of the power of the photovoltaic panels in
conditions of the presence of several local maxima and the mode of matched load of solar power system of a
nanosatellite, there are have further development methods for maximum power point tracking of the solar PV
system on the basis of a hybrid of direct and improved indirect methods of maximum power point tracking in the
conditions of the existence of several maxima on the volt-watt characteristic of photovoltaic panels of a
nanosatellite, which allows to determine definitely the position of the global maximum of power and avoid power
losses that can arise when choosing one of the local maxima in comparison with the using of existing methods; the
degree of implementation - the results are implemented into the educational process of the National aerospace
university named after N. Ye. Zhukovsky «KAl», implemented as part of KhAI works under the program "OsvitaKA";
field of application - aerospace.
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