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1. Incepralist NpUCBsAY€HA NiIBULLIEHHIO €HEProe(eKTUBHOCTI Ta €KOJIOTIYHOI YUCTOTH aBTOTPAHCIIOPTHUX 3aCO0iB
(AT3) Ta ix 3apsaHOI iHpPaACTPYKTypHU LIISIXOM PO3POOKU IIPUCTPOIB i CUCTEM €HEPro306epeKeHHs Ta reHepallii
€JIEKTPOEHEPTii 3 BUKOPUCTAHHSIM aJIbTEPHATUBHUX TIOHOBJIIOBAHMX JPKEPEJI €HePrii. AKTyaJIbHICTb JUCepTalifHOl
POOOTH BU3HAYAETHCS HEOOXIIHICTIO BUPILIEHHS HayKOBO-MIPAKTUYHOTO 3aBAAHHS 3 €HEPro30epesKeHHs Ta
3aCTOCYBaHHS €HEProe(pEeKTUBHUX TEXHOJIOTIH HA €JIEKTPUYHOMY aBTOMOOIJIBHOMY TPaHCIIOPTI Ta M0r0 3apsHii
indpacTpykTypi. 3a 2022 p. KiNbKiCTb €71eKTPOMODLIJIB HA YKpaiHChKUX AOporax 36inbmmiacs Ha 56%. OTxe,
CIIOCTEpiraeThCst HEBIIMHHE 3POCTaHHS €JIEKTPUYHOrO aBTOMOOIIBHOTO TPAHCIIOPTY, IPUUOMY, SIK B YKpaiHi, Tak i y
BCbOMY CBITi. ¥ 2023 poui CBiTOBi mpojaxi eJeKTpoMo6iiB 3pocau Ha 31%. OuikyeTbes, mo y 2024 poui riaodanbHe
3pOCTaHHS IPOJAXiB €1IeKTPOMODIJIiB csirHe Bif 25% 1o 30%. | Taka quHaMika 3pOCTaHHS KiJIbKOCTI €JIeKTPUIHUX

aBTOTPAHCIIOPTHUX 3aC00iB OyJie criocTepiratucs e, IK MiHIMyM, HaltbsirsKde necsitupivds. BincyTHicTs



e(EeKTUBHUX METO/IB MiIBUILIEHHS €HEProe(PeKTUBHOCTI Ta €KOJIOTIYHOI YCTOTH aBTOTPAHCIIOPTHHUX 3aCO0iB Ta ix
3apsaaHoi iHdpacTpyKTypu IPU3BOAUTD IO YIIOBIIbHEHHS TEMIIIB [IepexXoly Ha HOBITHIN eHeproedeKTUBHUII BU]
TPAHCIIOPTY, SIKUI € TIOBHICTIO €KOJIOTIYHO YMCTUM, HE YTBOPIOE 3a6PYAHIOI0YUX BUKUIIB Y HABKOJIMIIHE
CepelloBHUIIE Ta CIIpUs€E CTAbIbHIM i CTiNKil pOOOTI EHEpProcUCTEMU IIPY BUHUKHEHHI Pi3HOTO POy aBapiliHUX
CHTYyalil, SIK TO aBapiliHi BiKJII0YeHHS, [IOIIKOKEHH ii esleMeHTiB Ta 6sekayTu. Ha 0CHOBI mpoBeieHux
TEOPETUYHUX Ta €EKCIIEPUMEHTAIbHUX JOCIIIPKEHDb 3aIIPONIOHOBAHO HOBUM MiJIXill, OO BUPILIEHHS HAYKOBO-
[IPaKTUYHOTO 3aBJIAHHS 3 €HEPro30epesKeHHs Ta 3aCTOCYBAHHS €HEProe(EeKTUBHUX TEXHOJIOTIN Ha €JIEKTPUYHOMY
aBTOMOOIJIBHOMY TPAHCIOPTI Ta MOr0 3apsHill iHpPaCcTPYKTypi LUISIXOM iHTerpauii B €JIEKTPUYHY CUCTEMY
IIOHOBJIIOBAJIbHMX aBTOHOMHUX [IXKEPEJI €JIEKTPOKMBIIEHHS Ta €(PEKTUBHOTO PO3IOAiNy 6asaHCy MOTY>KHOCTI B
IlaHiil eHeprocucrteMi. [IpoBeneHunit aHai3 HayKOBO-TE€XHIYHOI JIiTepaTypy MO0 TEHIEHIIii PO3BUTKY Cy4aCHUX
eHeproedexTuBHUX AT3 110Ka3as, 10 JaHUH L€l BUJ TPAHCIIOPTY NepedyBae Ha eTalli 1oro po3BUTKY i IOTpedye SIK
BIOCKOHAJIEHHS, TaK i PO3POOKY HOBUX pillleHb Ta METOZIB, IO MiABUILYIOTh HOT0 eHeproedeKTuBHicTb. OCO6INBO
1€ aKTyaJIbHO 1151 MicbKUX AT3, fie I0€IHYIOThCS IUTaHHS He TiIbKY Moro eHeproedekTUBHOCT], a 1ie i
€KOJIOTIYHOCTi Ta MOXJIMBOCTI IIepelaBaTy €HEPrilo Ha3ak, y eeKTpoMepexy. Tomy, Liell HallpsSIMOK € aKTyaJlbHUM i
notpebye MoAabIIOro AOCiIXKEHHS. Y poOOTi pPO3IJISIHYTO Pi3HOMAaHITHI KOHCTPYKLii 3alIpOIIOHOBAHUX IIPUCTPOiB
Ta CUCTEM r'eHepalLlil eJeKTPUYHOI eHeprii. BupaHO KOHCTPYKLIO 3 €JIeKTPUYHOI0 MalIMHOI 00epTaJbHOTO TUITY Ta
MYJIbTAILJIIKATOPOM [1J11 BAKOPMCTAHHS, SIK EHEProreHepyIoyoi IJIMTY Ha TPOTyapax Ta y MiCISX 3 3HaYHOIO
I'yCTUHOIO JIIOACHKOTO IOTOKY. 3allpONIOHOBAHO [J1s1 BAKOPUCTAHHS Ha JOPOTax 3arajbHOr0 KOPUCTYBAHHS, IITYYHY
IIOPOSKHIO HEPIBHICTH 3 PyHKLi€I0 reHepaliii esieKTpoeHeprii, o npru3HadeHa Jijis 06Me>KeHHS! IIBUAKOCTI
aBTOTPAHCIIOPTHUX 3aC00iB, i, 0JHOUYACHO, reHepaliii esleKTpuYHOoi eHeprii. [I[poBeneHo KiHeMaTUYHUI CUHTE3
TPUCTYIIEHEBOTO MYJIbTUILIIKATOPa €HeproreHepyooyoi IINTH, 110 3a06e31eYnsIo MiHiMi3allilo BAPTOCTi 1Oro
BMPOOHULTBA. [TilK/II04Y€HHS 1BOX KPOKOBUX JBUTYHIB 10 €JIEKTPOMALIVHHOTO BY3Jly €HEPrOr€HEPYI4Oi IVIUTY A€
3MOTY MiIBULIMTH 3HaY€HHS FeHEPOBAHO] eJIeKTPOeHEePTii, y IpSIMOMY HalIPSIMKY Iii, Ipy BUKOPUCTaHHI KOCO3yOuX
lIeCTepeHb Y MyJIbTUILIIKATOPi Ha 47,3 %, a 3 IpPsIMO3yOMMU IIeCTEPHSIMU Ha 61,7%, y 3BOPOTHOMY HAIPSIMKY il —
Ha 54,5% i 72,3% BinnosinHO. Bu3HaveHo, 1110 OA1H KPOK Ha €HeproreHepyiody IIUTy, B CepelHbOMY, 3abe3Iedye
reHepatlilo, y psIMOMY HaIpsIMKY Iii, TPy BUKOPUCTaHHI KOCO3yOUX IIeCTepeHb y My ibTUILIiKaTopi — 0,74 Br
eJIeKTpOoeHePrii, a 3 psamMo3youmu mectepHsmu — 1,07 Bt esekTpoeHeprii BinnoigHo. 3anpoloHOBaHO CIOCi6
aKTUBHOTO 0aJlaHCyBaHHS IIpu 3apsfi - po3psigi Li-ion AKB, npuBefieHO oro CXeMHy peasisallilo, OIIMCaHO
KOHCTPYKIiIO Ta IPUHLIUI POOOTH. BUKOPHCTaHHS 3alIPOIIOHOBAHOrO CIIOCO0Y AO3BOJISIE CIIPOCTUTU AJITOPUTM
po6OTH 3apsnHO-6aIaHCYI0YOTO [IPUCTPOIO, OJIMIINUTYA HOr0 CXeMHY Ta KOHCTPYKTHBHY peaizaliio, MigBUIIUTH
HagifHicTb i KK]I #ioro po60TH, a TakoK MOKPALIUTH CITiBBiIHOLIEHHS 1IiHa-AKiCTbh JaHOTO NPUCTpoIo. [IpoBeneHo
PO3pOOKY aBTOHOMHOTO [IKepeJla >KUBJIEHHS 1J1s1 €JIEKTPOMOOLIIB Ta iX 3apsgHOi iHPppPaCcTPYKTypHU. 3alpOIIOHOBAHO
IBi MozieJli peastizallii aBBTOHOMHOTO JpKepeJla KUBJIEHHS — 1i€ 3 FiOpUHUM Ta aBTOHOMHUM iHBEPTOPaAMU.
[IpuBegeHa cxeMHa peartizallisl 3alIPOIIOHOBAHUX MOJieJIel. 3alIPOIIOHOBAHO METO/] Ta CIIOCI6 aKTUBHOTO
OaslaHcyBaHHs Li-ion akymyJsiTOpHUX 6aTapei Iif yac ix 3apsay Ta po3psmy, 1o 3abesnedye 3apsj, y 4Ba eTani, K
Bifl 3arajIbHOTO, TaK i Bif iHAVBiAyaIbHOTO IPKEPEJa 3apsifHOTO CTPYMyY, IPMYOMY, Ha IPYTOMY €Talli 3arajbHe

IPKEPeJio 3apsiHOTO CTPYMY BiKIIIOYAETHCSI.

2. The dissertation is devoted to increasing the energy efficiency and environmental cleanliness of motor vehicles
and their charging infrastructure through the development of devices and systems for energy saving and
electricity generation using alternative renewable energy sources. The relevance of the dissertation is determined
by the need to solve the scientific and practical task of energy saving and the application of energy-efficient
technologies on electric road transport and its charging infrastructure. In 2022, the number of electric cars on
Ukrainian roads increased by 56%. Therefore, there is an unceasing growth of electric automobile transport, both
in Ukraine and throughout the world. In 2023, global sales of electric vehicles will increase by 31%. In 2024, global
growth in electric vehicle sales is expected to reach 25% to 30%. And such dynamics of growth in the number of
electric motor vehicles will be observed for at least the next decade. The lack of effective methods of increasing
the energy efficiency and environmental cleanliness of vehicles and their charging infrastructure slows down the
transition to the latest energy-efficient mode of transport, which is completely environmentally friendly, does not



produce polluting emissions into the environment, and contributes to the stable and sustainable operation of the
power system in the event of various types of emergencies. situations, such as emergency shutdowns, damage to
its elements and blackouts. Based on the conducted theoretical and experimental studies, a new approach is
proposed to solve the scientific and practical task of energy saving and the application of energy-efficient
technologies on electric motor transport and its charging infrastructure by integrating renewable autonomous
power sources into the electrical system and effectively distributing the power balance in this power system. The
analysis of the scientific and technical literature regarding the development trend of modern energy-efficient
motor vehicles showed that this type of transport is at the stage of its development and needs both improvement
and the development of new solutions and methods that increase its energy efficiency. This is especially relevant
for urban vehicles, where the issues of not only its energy efficiency, but also environmental friendliness and the
ability to transfer energy back to the power grid are combined. Therefore, this direction is relevant and requires
further research. Various designs of the proposed devices and systems of electric energy generation are
considered in the work. A design with a rotary-type electric machine and a multiplier was chosen for use as an
energy-generating plate on sidewalks and in places with a significant density of human traffic. It is proposed for
use on public roads, an artificial road bump with the function of generating electricity, which is intended to limit
the speed of motor vehicles and, at the same time, generate electrical energy. The kinematic synthesis of the
three-stage multiplier of the energy-generating plate was carried out, which ensured the minimization of the cost
of its production. Connecting two stepping motors to the electric machine unit of the energy-generating plate
makes it possible to increase the value of the generated electricity, in the forward direction of action, when using
helical gears in the multiplier by 47.3%, and with spur gears by 61.7%, in the reverse direction of action - by 54 .5%
and 72.3%, respectively. It was determined that one step on the energy-generating plate, on average, provides
generation, in the direct direction of action, when using helical gears in the multiplier - 0.74 W of electricity, and
with spur gears - 1.07 W of electricity, respectively. A method of active balancing during charge-discharge of a Li-
ion battery is proposed, its schematic implementation is given, the design and principle of operation are described.
The use of the proposed method allows to simplify the algorithm of the charge-balancing device, to improve its
schematic and structural implementation, to increase the reliability and efficiency of its operation, as well as to
improve the price-quality ratio of this device. An autonomous power source for electric vehicles and their charging
infrastructure has been developed. Two models of implementation of an autonomous power source are proposed -
with hybrid and autonomous inverters. A schematic implementation of the proposed models is given. A method
and method of active balancing of Li-ion storage batteries during their charge and discharge is proposed, which
provides a charge in two stages, both from a common and from an individual source of charging current, and in the
second stage, the common source of charging current is turned off
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HoparkoBa indopmamnist:

TloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: JlyLpKuil HALOHAJILHUIA TEXHIYHMIA YHiBEpCUTET
Kopg 3a €IPIIOY: 05477296

Micue3Haxoa>KeHHSI: By JIbBiBCbKa, 6y1. 75, JIyubK, Jlyupkuii p-H., 43018, Vkpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu



InenTudikarop ROR:

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. Janeka Bacuab XoMuu

2. Vasyl Daleka

KBasigikanis: n.1.1., npodecop, 05.13.22
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa inpopmanis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKMii HalliOHAbHUI yHIBEPCUTET MiCbKOTO

rocriogapctsa iMmeHi O. M. BekeToBa

Kopg 3a €IPIIOY: 02071151

Micue3Haxoa>KeHHS: Bys. Mapmana Baxxanosa, 6yz. 17, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBitiHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Capaes Onekciit BikTopoBu4

2. Oleksii V. Saraiev

KBasigikanis: 1. 1. u., npodecop, 05.22.02
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKUii HAlliOHAIbHUT aBTOMOGIIbHO-OPOSKHiIA

yHiBEpCHUTET

Kopg 3a €IPIIOY: 02071168

Micue3HaxoaKeHHS: ByJL. SlpocnaBa Mygporo, 6yz. 25, XapkiB, XapkiBcbkuil p-H., 61025, Ykpaina
dopma BiracHOCTI: lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's I1o-6aThKOBI:
1. XonomoB Muxarino [TaBnoBu4

2. Mykhailo P. Kholodov
KBasigikamis: . 1. 1., gow., 05.22.02
InenTudikarop ORCID ID: He 3acrocosyetscs

JoparkoBa indopmamnist:



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKMii HAlliOHAIbHUT aBTOMOGIIBHO-OPOSKHiIA

yHiBEpCHUTET

Kopg 3a €IPIIOY: 02071168

Micue3HaxoaKeHHS: ByJL. SpocnaBa Mygporo, 6yg. 25, XapkiB, XapkiBcbkuil p-H., 61025, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 pEeECTpallil0o HAyKOBOIi

OisIJIBHOCTI

JleontbeB IMUTPO MUKOJIai0BUY

JleonTtbeB IIMUTPO MuKoai10BUY

[Tpuneno Anacracis BikropiBHa

VKpIHTEI

Opuenko Tetsana AHaTosiiBHa



