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Tema gucepranii:

1. OnTMi3aLlisg pe>xuMiB pOOOTH €JIEKTPOTEXHIYHOTO KOMILJIEKCY €JIEKTPOMOOIIS 3 €1IEKTPONIPHUBOJIOM ITOCTIMHOTO
CTpyMy

2. Optimization of work modes of electrotechnical complex consisting of a battery-driven vehicle with DC electric
drive

Pedepar:

1. O6'eKTOM [OCTIIKEHHS € TPOLIECU B CUCTEMI €JIEKTPOTEXHIYHOTO KOMILIEKCY €JIEKTPOMOO1IS TPU MOXKIIMBUX
pekumax poboTu.MeToro aucepTaliiiHoi po6oTH € 36i/1blIeHHs 3araciB X0y eJ1eKTPOMOOiIs 32 PaXyHOK
ONTMMi3aLii peXXMMIB MIOT0 €JIEKTPOTEXHIYHOIO KOMILIEKCY.MeTony AOCIiIPKEHHS: METOIU TE€OPii €JIEKTPONPUBOLA,
METOJIU TEOPETUYHOI MEXaHIKM Ta MATEMATUYHOTO aHAJII3y, METOY a€POJUHAMIKY, METOAM ONITUMI3alLi
IVHaMiYHUX CUCTEM, MeTOOM ineHTudikalii TuHaMiYHUX CHCTEeM, METOIM Teopii aBTOMAaTUYHOTO KEPYBaHHS,
iMmiTaniiHe MozeoBaHHA. TeopeTYHi pe3ysIbTaTy :BIIEPIIE CUHTE30BaHi MOZEJli ONITUMAJIBHOTO PYXY SIK
3aBaHTAXXEHOTO TaK i HE3aBAHTAXKEHOTO €JIEKTPOMOOIJIS 3 TTOBUMMU €JIEKTPOJIBUTYHAMU MOCTITHOTO CTPYMY 3
IIOCJIiOBHUAM 30Yy/I)KEHHSIM 32 KPUTEPieM MiHiIMyMy BUTpAT €Heprii C1jI0BOi aKyMyJIsITOPHOI 6aTapei; Brepiie

3[iiCHEHO CUHTE3 3aKOHY Ta CUCTEMU KePYBaHHS ONTUMAJIbHUM PYXOM €JIEKTPOMOOIJIS, [0 PYXa€eThCS Y MiCbKOMY



TPAHCIIOPTHOMY IOTOLi 31 3MiHHOIO MIBUJIKiCTIO, OOYMOBJIEHOIO 3HAKaMU CBiTJI0(OPIB Ta BIIJIMBOM TPAHCIIOPTHUX
3ac00iB; 3M1ifICHEHO IEKOMIIO3UIIiIO 331a4i ONITUMI3allil pyXy €/1eKTPOoMOObiisl, elIeKTPOTeXHIUHa TSAroBa yCTaHOBKA
SIKOTO JOTIOBHEHA IBUTYHOM BHYTPIlIHBOI'O 3TOPaHHs, 110 IEPEBOIUTS ii B Kjlac riOpUiHUX; 3alIpPOIIOHOBAHO

004K CII0BANIBHUI METOA 1181 ifeHTudiKalii MoJesel ONTUMAIBHOTO PYXY BiJl 3yIMHKY 0 3yNIMHKY 32 33[JaHUI 4ac
ribpyuIHOTO eJeKTPOMOOIIS 3 HEITPALI0I0Y0I0 CUCTEMOIO eJIEKTPOIIPUBOAA, Ta 3AiliCHEHO MoaudiKalilo 1aHOro
metony. [IpakTU4Hi pe3ybTaTu: pO3pO06JIEHI METOIM Ta CUCTEMA ONTMMAJIbHOTO KEPYBAHHS €JIEKTPOMOGiIEM,
IO3BOJISIIOTh IpU OyAb-SKill MBUAKOCTI €J1IEKTPOMOOIfIsl C(POPMYBATU TaKUHM CTPYM Y SIKOpPi TSITOBOTO
€JIEKTPOJBUTYHA [TIOCTIHHOTO CTPYMY 3 IOCJIiJOBHUM 30YIPKEHHSIM, SIKUI MiHiMi3yBaTUMe BUTPATU €HEPTil
aKyMyJsiTopa. JloroBHEHHS! eJIeKTPOTEXHIYHOI TSIr0BOi YCTAHOBKU €J1eKTPOMOOiJIS IBUTYHOM BHYTPIIIHBOTO
3TOPaHHS JO3BOJIUJIO 3a0€3I1EUNTH PEXXUMU PYXY SIKi MiHIMi3yIOTb BUTPATU €HEPTii Ta BUTPATU NajibHOTO. [laHi
MaTeMaTU4Hi MOZEJ JIETKO aJanTyIThCs i Ha TpoJsiebycu. BibmicTh pe3yibTaTiB, OTPUMAHUX B IUCEPTALiHINA
po6OTi BIIpoBaXeHi y BiHHUIIBKOMY HalliOHAaJIbHOMY TEXHIYHOMY YHIBEPCUTETI LIJISIXOM BKJIIOUEHHS iX 10
HaBYaJIbHUX KYPCiB, IPUCBSYEHUX BUBUEHHIO €JIeKTPOO06IaiHaHHS aBTOMOO1JIiB, METOiB ineHTUdiKaLii Ta
ONTUMi3allii eJIeKTPOTEXHIUHNX KOMILJIEKCIB, OKPEMI i3 HUX BIIPOBaJI)KEHi IPY BUKOHAHHI JeP>KOI0I)KETHOI HAYKOBO-
nocJigHoi Temu "THGoOpMaLiiHa TEXHOJIOTIsSI 06pO6KY MapaMeTpiB MPOCTOPOBO-YACOBUX MOJEJEN TaHUX
IUHAMIYHUX 6araTo3B'I3HUX [IPOCTOPOBO-PO3MOIiIEHUX CUCTEM", HOMEP AepykaBHOi peectpaiiii H/[P: N2
0115U00112, a Takox nepepani gs suposanxkeHHs B TOB "ATTI Cno6ogsHiok" Ta y KI1 "BiHHuIbKa TpaHCIIOPTHA

komnadis". Cepa (ranysb) BAKOPUCTAHHS - €JIEKTPOEHEPreTHKA.

2. The object of the study are processes in an electrotechnical complex of a vehicle in possible operating modes.
The aim of the thesis is an increase in power reserve of a battery-driven vehicle by optimizing modes of it's
electrotechnical complex. Research methods: methods of electric drive theory, methods of theoretical mechanics
and mathematical analysis, methods of aerodynamics, methods of optimization of dynamic systems, methods of
automatic control theory, simulation modeling. Theoretical results: models of optimal motion of normally loaded
and underloaded battery-driven vehicle with direct current traction motor of series excitation as for the criterion
of minimum electric energy consumption of the storage battery were synthesized for the first time; a synthesis of
law and optimal motion control system for a battery-driven vehicle driving with variable speed caused by road
signs and influence from other vehicles in a city traffic was made for the first time; decomposition of a problem of
optimization of a battery-driven vehicle whose traction system also has an internal combustion engine which
moves it to a class of hybrids was made; a computational method for identifying models of optimal motion of a
battery-driven vehicle with idle drive system from stop to stop for a given time was proposed and its modification
was performed.Practical results: methods and system of optimal control of a battery-driven vehicle driving either
without barriers on a horizontal section, uphill and downhill or in a city traffic allow to produce such current in the
anchor of direct current traction motor of series excitation at any vehicle speed that will minimize electric energy
consumption of the storage battery. Extension of electrical traction unit of a battery-driven vehicle with internal
combustion engine allowed to provide driving modes which will minimize electric energy and fuel
consumption.Proposed mathematical models can be easily adapted to trolleybuses. Most of results obtained within
this work were implemented in Vinnytsya National Technical University by including them into study courses
dedicated to electrical equipment of cars, methods of identification and optimization of electrotechnical
complexes and organization of scientific researches, some of them were implemented by using in state-funded
research topic “Informational technology of processing parameters of state-time models of data of dynamic
multiply connected spatially-distributed systems.”, state registration number N2 0115U00112, and also passed for
implementation in “ATP Slobodyanuk” LLC and “Vinnytsya Transport Company” utility company.Scope of use -
electrical energy industry.
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