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Pedepar/anoTanis:

1. Incepranifina po60Ta IpUCBsIYeHa BUPIlIEHHIO aKTyabHOI HAyKOBO-TIPUKJIAIHOI 3aja4i iIBUIIEeHHS
€(EeKTUBHOCTI TSITOBOTO €JIEKTPOIPUBO/IA €JIEKTPOMODIIS IIJIIXOM PO3POOJIEHHS Ta AOCJIIPKEHHS IIPOrPaMHUX
JITOPUTMIB PO3IOLiTY KPYTHUX MOMEHTIB MiX JIiBUM i ITpaBUM TATOBUMU KaHaJIaMU IIBOMOTOPHOI €JIEKTPUYHOI OCi
3 ypaxyBaHHSIM KapTy epeKTUBHOCTI eJIEKTPOIBUTYHIB, JOPOKHIX LIMKJIIB PyXy Ta 0OME>XKeHb [IPaKTUYHOI peaizauii.
Mertolo nucepTaliiiHoi pob0TH € MiABuUIIeHHS eDEKTUBHOCTI TSITOBOTO €JIeKTPOIIPUBO/IA €JIEKTPOMOOIIS HIIIXKOM
PO3pO6JIEHHS Ta OOCJiIPKEHHS IPOTPAaMHUX aJITOPUTMIB PO3NOIiay KPYTHMX MOMEHTIB MiX JIiBUM i IpPaBUM
TSITOBMMU KaHaJlaMU JBOMOTOPHOI €J1IeKTPUYHOI 0Ci. OG’eKT IOCTIIKEHHS — eJIeKTPOMEXaHiyHi IPOLECU B TITOBOMY

€JIEKTPOIIPUBO/Ii €JIEKTPOMODIJIS 3 IBOMOTOPHOIO €JIEKTPUYHOIO Biccio. [IpeameT qocimKeHHs — MporpamHi



AJITOPUTMU PO3MOALNTYy KPYTHUX MOMEHTIB MiXK JIiBUM i TPAaBUM TSITOBUMU KaHaJlaMy JBOMOTOPHOTO TATOBOTO
€JIEKTPOIIPMBO/A Ta iX BIIVB HAa eHEepreTU4Hi MOKa3HUKY POOOTH eJIEKTPUYHOI Oci. 3a pesysibTaTaMuy AOCTiIKeHHs
OTPMMAHO TaKi HayKOBi Pe3yJIbTaTU: — YIOCKOHAJIEHO [IOCTAHOBKY 3a/1a4i PO3IIOiy KDyTHOTO MOMEHTY Y

I BOMOTOPHIl €JIEKTPUYHil OCi eJIEKTPOMOOLIA SIK 3a71a4i MiHiMi3allii ClIOKMBaHOI €J1eEKTPUYHOI IIOTYKHOCTI 3a
YMOBH 30€PE’KEHHS 33[JaHOTO CYMAapHOTO TSITOBOTO MOMEHTY; — HabyB M0JAabUIOr0 PO3BUTKY METOJ, (POPMYyBaHHS
KapTy ONTUMAaJIbHOTO KoedillieHTa po3Noiily MOMEHTY, sIKa BU3HaYa€ €eHeprooNTUMaIbHUYM PO3IIOAiJ AJ1s1 3aaHUX
3Ha4€Hb CyMapHOI'O MOMEHTY Ta IIBUJIKOCTi OOEPTaHHS TSATOBUX €JIEKTPOJBUTYHIB; — BIIEpLIE 3alIPOIIOHOBAHO
€HEepProoNTUMAJbHUN aJIFOPUTM PO3NOAiTYy MOMeHTYy EPM 1111 IBOMOTOPHOTrO TSITOBOTO €JIEKTPONIPUBOIA
€JIEKTPOMODiJIsl, y SKOMY iHIMBiyaJIbHi 3aBIaHHS MOMEHTY (POPMYIOThCS 32 PO3PaXyHKOBOIO KapTOIO
ONTUMAJIbHOrO KoedillieHTa po3Moiiy; — Beplle KiJbKiCHO BCTAaHOBJIEHO BILJIMB €HEPrOoONTHMAaIbHOTO PO3IOITY
MOMEHTY Ha €HEPreTUYHi I0Ka3HMKU JBOMOTOPHOI €JIEKTPUYHOI OCi €JIEKTPOMOOIJIS, 0 AAJI0 3MOTY 3MEHLIUTU
HOPMOBaHe €HEeProCrnoXXuBaHHA Ha 8,3 % y MiCbKOMY LMKJIi Ta Ha 9,1 % y moceitHOMY LMKJIL. [IpakTUYHE 3HAaYEHHS
OJlep>KaHUX Pe3yJIbTaTiB M0JIsIra€ B HACTYIIHOMY: — PO3PO6JIEHO PO3PaxyHKOBO-iMiTaLliliHy MOZeJIb eJIeKTPOMOOis
3 IBOMOTOPHOIO TSITOBOIO €JIEKTPUYHOIO BiCCIO, sIKa J1a€ 3MOT'y BU3HAYaTU MEXaHIYHY IIOTYXXHICTb Ha KOJlecax,
CIIO)KUBAHY €JIEKTPUYHY IOTYKHICTb, €HEPrilo 3a JOPOXKHIN LIMKJI, TMTOME €HEPrOCIOXUBAaHHA Ta cepenHin KK
€JIEKTPUYHOI 0Ci; — cOPMOBAaHO €HEPrOONTUMAJIbHUI aJITOPUTM PO3IOAiny MoMeHTy EPM, sikuil Mmoxe 6yTu
peasizoBaHUI Ha IPOTPaMHOMY PiBHi B KOHTPOJIEPi TSTOBOTO €JIEKTPONPUBOia 6€3 3MiHM anapaTHOi CTPYKTypHU
€JIEKTPOJBUTYHIB, iIHBEPTOPIB, PEyKTOPIB i BUCOKOBOJIbTHOI CUCTEMU KUBJIEHHS]; — PO3PO0JIEHO PO3PaXyHKOBY
KapTy ONTUMAaJIbHOTO KoedillieHTa po3Io/ily MOMEHTY, IKa MOXKe OyTH BUKOPUCTAHA y BUTJISAi TabJIuMLi MOLIYKY B
CHCTeMi KepyBaHHSI €JIEKTPUYHOIO BicClo 11711 POpMYBaHHS iHAUBINyaNIbHUX 3aBJaHb KDYTHOTO MOMEHTY JIiBOTO i
IIPaBOTO TATOBUX €JIEKTPOJABUTYHIB; — C(OOPMOBAHO METOAMKY IIOPiBHSJIBHOI OLiHKY anroputMis BPM ta EPM 3a
iHTerpaJIbHIMU €HEPreTUYHNMU [TOKa3HMKAMHY, 1O A€ 3MOTY KiJIbKICHO OLIiHIOBaTU €(EeKTUBHICTb IPOrPaMHUX
aJITOPUTMIB pPO3MOIiTy KDyTHUX MOMEHTIB 32 OJJHAaKOBUX I1apaMeTPiB aBTOMOOIJIS, €JIeKTPUYHOI OCi, KapTu
€(EeKTUBHOCTI Ta JOPOKHBOTO LIMKITY; — BUBHAYEHO NIPAKTUYHI 0OMEKEHHS 3aCTOCYBAaHHS €HEPrOONTUMAJIbHOTO
PO3IOLiNy MOMEHTY, IIOB'SI3aHi 3 JONYyCTUMUMU MOMEHTaMU, CTPyMaMHU, IIOTY>KHICTIO, KOB3aHHSM KOJIIC,
aCMMETPi€I0 MOMEHTIB i KypCOBOIO CTIMKICTIO, 110 Ja€ 3MOTI'y BUKOpUCTOBYBaTU EPM He 4K i30/1b0BaHUM
ONTUMI3aLlifHNII aJITOPUTM, a SIK YACTUHY CUCTEMU KEPYBaHHS 3 6JIOKOM II€peBipKU 0OMEXXEHb i pe3epBHUM
IIEPEXO/IOM JI0 6a30BOr0 PiBHOMIDHOIO PO3IIOJijly; — OTPMMAaHi Pe3yJIbTaTH MOXKYTb OyTM BUKOPUCTAHI ITifi 4ac
PO3pO6JIeHHS], MOJIepHi3allii Ta MPOrpaMHOro HaJAIITYBAaHHS CUCTEM KEPYBAHHS TSTOBUMU €JIEKTPOIIPUBOIAMU
€JIEKTPOMOOIJIiB, @ TAKOX IiJ YaC BUKOHAHHSI iH)KEHEPHUX PO3PaxXyHKiB i HAyKOBO-JOCiIHUX POOIT, IOB'SI3aHUX 3

aHani3oM eHeproeeKTUBHOCTI eJIeKTPOIIPUBO/IIB TPAHCIIOPTHUX 3aCO0iB.

2. The dissertation is devoted to solving an urgent scientific and applied problem of improving the efficiency of the
traction electric drive of an electric vehicle by developing and studying software algorithms for torque distribution
between the left and right traction channels of a dual-motor electric axle, taking into account the efficiency map
of electric motors, driving cycles and practical implementation constraints. The aim of the research is to improve
the efficiency of the traction electric drive of an electric vehicle by developing and studying software algorithms
for torque distribution between the left and right traction channels of a dual-motor electric axle. The object of
research is electromechanical processes in the traction electric drive of an electric vehicle with a dual-motor
electric axle. The subject of research is software algorithms for torque distribution between the left and right
traction channels of a dual-motor traction electric drive and their influence on the energy performance of the
electric axle. The following scientific results were obtained: - the scientific and methodological formulation of the
problem of energy-optimal torque distribution in a dual-motor electric axle of an electric vehicle has been
improved by presenting it as a problem of minimizing the consumed electrical power of the electric axle while
maintaining the required total traction torque at the wheels; - the method for forming a computational map of the
optimal torque distribution coefficient for a dual-motor electric axle of an electric vehicle has been further
developed; - for the first time, an energy-optimal torque distribution algorithm EOD has been proposed for a dual-
motor traction electric drive of an electric vehicle; - for the first time, the influence of energy-optimal torque
distribution on the integral energy indicators of motion in urban and highway cycles has been quantitatively



established; it is shown that the use of EOD compared with BUD provides a reduction in normalized energy
consumption by 8.3 % in the urban cycle and by 9.1 % in the highway cycle. The practical significance of the
obtained results is as follows: — a computational and simulation model of an electric vehicle with a dual-motor
traction electric axle has been developed, which makes it possible to determine the mechanical power at the
wheels, consumed electrical power, energy per driving cycle, specific energy consumption and average efficiency
of the electric axle; - the energy-optimal torque distribution algorithm EOD has been formed, which can be
implemented at the software level in the traction electric drive controller without changing the hardware
structure of electric motors, inverters, reducers and the high-voltage power supply system; - a computational map
of the optimal torque distribution coefficient has been developed, which can be used as a lookup table in the
electric axle control system to form individual torque commands for the left and right traction electric motors; - a
methodology for comparative evaluation of the BUD and EOD algorithms based on integral energy indicators has
been formed; - practical constraints on the application of energy-optimal torque distribution have been
determined, related to permissible torques, currents, power, wheel slip, torque asymmetry and yaw stability; - the
obtained results may be used in the development, modernization and software adjustment of control systems for
electric vehicle traction electric drives, as well as in engineering calculations and research related to the analysis
of energy efficiency of vehicle electric drives.
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IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHMI YHiBEpCUTET "XapKiBChKUit

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: By Kupnuyosa, Xapkis, XapKiBchkuil p-H., 61002, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Iynes Ousekciit OnekcanapoBud

2. Oleksii Duniev

KBasigikamis: . 1. u., gouent, 05.09.01
InenTudgikarop ORCID ID: 0000-0001-8196-7077
JoparkoBa indpopmamist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHMI YHiBepCUTeT "XapKiBChKUii

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoO KeHHS: By Kupnuyosa, Xapkis, XapKiBCcbKuii p-H., 61002, Ykpaina
dopma BiracHOCTI: lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi
Bnacue IpizBume Im's I1o-6aTbKOBI Kosxymko Annpiii [Tanosud

TOJIOBH pajgu

BiacHe IlpizBuie Im's I1o-6aTbKOBI Kosxymko Anppifi [Tasiosny

rOJIOBYIOYOTO Ha 3acCiiaHHi



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

Hecrepenko Onexkcangp ['puroposuy

IOpuenko TeTsHa AHaTOJIiBHA

FOpuenko TetsHa AHaToJiiBHA



