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Pedepar:

1. Inceprariist npucBsAYeHa MiIBULEHHIO eHeproedeKTUBHOCTI Ta eKOJIOTIYHOI YUCTOTH aBTOTPAHCIIOPTHUX 3aCO0iB
(AT3) Ta ix 3apsgHOi iHppacTPYKTypU LIJIIXOM PO3POOKU IIPUCTPOIB i CUCTEM €HEPro3oepekXeHHs Ta reHepatii
€JIEKTPOEHEPTii 3 BUKOPUCTAaHHAM aJIbTEPHATMBHUX IIOHOBJIIOBAHMX IPKEPEJI eHePrii. AKTyaJIbHICTb gycCepTalilHOl
POBOTH BU3HAYAETHCS HEOOXIIHICTIO BUPILIEHHS HAyKOBO-TIPAaKTUYHOTO 3aBAAHHS 3 €Hepro36epeskeHHs Ta
3aCTOCYBaHHSI eHeproeeKTUBHUX TEXHOJIOT Ha eJIEKTPUYHOMY aBTOMOOIIbHOMY TPaHCIIOPTi Ta Moro 3apsaHiil
indpacTpykTypi. 3a 2022 p. KiNIbKICTb €J1IEKTPOMOOIJIB Ha YKPaiHChKUX AOporax 36inbmmiacs Ha 56%. OTxe,

CIIOCTEPIraeThCsl HEBIIMHHE 3POCTAHHS €JIEKTPUYHOIO aBTOMOOGIIBHOTO TPAHCIIOPTY, IPUYOMY, SIK B YKPAiHi, Tak iy



BCbOMY CBITi. Y 2023 polii CBiTOBI Ipogaxi eseKTpoMo6iiB 3pociu Ha 31%. OuikyeTbcs, mo y 2024 poui rino6anbHe
3POCTaHHS MIPOJIAXKIB €JIEKTPOMOOLJIB csrHe Bin 25% 1o 30%. [ Taka mruHamMika 3pOCTaHHS KiJTbKOCTi €JIEKTPUIHUX
aBTOTPAHCIOPTHUX 3aC00iB OyJie criocTepiratucs e, IK MiHiMyM, HaltosinK4de necstupivys. BincyTHicTb
e(EeKTUBHUX METO/iB MiIBUILIEHHS €HEProe(PeKTUBHOCTI Ta €KOJIOTIYHOI YMCTOTH aBTOTPAHCIIOPTHHUX 3aCO0iB Ta ix
3apsaaHoi iHdpacTpyKTypu IPU3BOAUTD [0 YIIOBIIbHEHHS TEMIIIB [IepeX0ly Ha HOBiTHIN eHeproedeKTUBHUII BU]
TPaHCIIOPTY, SIKUH € [T0OBHICTIO €KOJIOT{YHO YMCTUM, HE YTBOPIOE 3a0PYIHIOIOUNX BUKUIB Y HABKOJIMIIIHE
CepeloBHUIIE Ta CIIpUs€e CTabi/IbHIM i CTiMKiil poOOTi eHEeprocUCTeMU IIPY BUHUKHEHHI Pi3HOrO pojly aBapiiHUX
CUTYyalil, SIK TO aBapiliHi BiKJIIOUEeHHS], [TOLIKOPKEHHS ii eJIeMeHTIB Ta 6s1eKayTu. Ha OCHOBI IpoBeIeHnx
TEOPETUYHUX Ta €EKCIIEPUMEHTAIbHUX JOCIIIKEHDb 3aIIPONIOHOBAHO HOBUM MiJXill, OO BUPILIEHHS HAYKOBO-
IIPaKTUYHOTO 3aB/IaHHS 3 €Hepro30epesKeHHsI Ta 3aCTOCYBAHHS €HeProe(eKTUBHUX TEXHOJIOTIN Ha eJIEKTPUYHOMY
aBTOMOOIJIBHOMY TPAHCIOPTi Ta MOT0 3apsifHill iHPaCcTPYKTypi LUISIXOM iHTerpauii B €JIEKTpUYHY CUCTEMY
IIOHOBJIIOBAJIbHMX aBTOHOMHUX JIXKEPEeJI €JIEKTPOKMBIIEHHS Ta €(PEKTUBHOTO PO3IOAiNy 6asaHCy MOTY>KHOCTI B
IaHill eHeprocucreMi. [IpoBeneHni aHai3 HAyKOBO-TEXHIYHOI JIiTepaTypy MO0 TEHEHIii PO3BUTKY Cy4aCHUX
eHeproedekTuBHUX AT3 110Ka3as, 110 JaHUH L€l BUJ TPAHCIIOPTY IepedyBae Ha eTalli 1oro po3BUTKY i IOTpedye SIK
BJJOCKOHAJIEHHS, TaK i pO3POOKM HOBUX pillleHb Ta METOZ|B, 10 MiABUIILYIOTh HOTO €eHeproedeKTUBHiCTb. OCO6aUBO
1€ aKTyaJIbHO [Jis1 MicbKUX AT3, fe IoeIHYIOThCS IUTAaHHS He TiIbKY Horo eHeproeeKTUBHOCTI, a 1ie i
€KOJIOTIYHOCTI Ta MOXKJIMBOCTI II€peiaBaTy EHEPTilo Ha3a], y eJeKTpoMepexy. ToMy, 1jeil HalPSIMOK € aKTyaJIbHUM i
noTpebye NoAanbUoro JOCHiIKeHHS. Y poOOTi PO3IJISIHYTO Pi3HOMaHITHI KOHCTPYKIii 3aIpONIOHOBAHUX IIPUCTPOiB
Ta CUCTEM reHepallii eJIeKTpUYHOi eHeprii. BubpaHo KOHCTPYKIIiIO 3 €JIeKTPUYHOI0 MAIIMHOI0 00EPTAIbHOTO TUITY Ta
MYJIBTUIITIIKATOPOM [JI51 BUKOPUCTAHHS, K €HeProreHepyoJoi IVIMTH Ha TPOTyapax Ta Y MiCILSX 3 3HAYHOIO
T'yCTUHOIO JIIOACHKOTO ITOTOKY. 3allpONIOHOBAHO JJ151 BAKOPUCTAHHS Ha JOPOTax 3arajbHOr0 KOPUCTYBaHHS, IITYYHY
IIOPO>KHIO HEPIBHICTb 3 (PYHKIIi€I0 reHepallii eJIeKTpOoeHePrii, 1110 MprU3HayeHa [1j151 OOMe>KeHHS MBUIKOCTI
aBTOTPAHCIIOPTHUX 3aC00iB, i, 0HHOYACHO, reHepallii esIeKTpuYHOi eHeprii. [I[poBeneHo KiHeMaTUYHUIT CUHTE3
TPUCTYIIEHEBOTO MYJIbTUILIIKAaTOPa €HeproreHepyoyoi JIUTH, 110 3a0e31eYnsIo MiHiMi3allilo BApTOCTi 1Oro
BMpOOHULTBA. [TinK/II04YeHHS 1BOX KPOKOBUX JABUTYHIB 10 €JIEKTPOMALIVHHOTO BY3Jly €HEPrOr€HEPYIYOi IVIUTY Ja€
3MOTY MiIBUIIUTY 3HAYE€HHS T€HEPOBAHOI €JIEKTPOEHEPTIi, y MPSIMOMY HAIPSIMKY Aii, TPY BUKOPUCTaHHI KOCO3yOuX
HIecTepeHb y MyJIbTUILIIKATOPi Ha 47,3 %, a 3 IpSIMO3yOMMU IIeCTePHSIMU Ha 61,7%, y 3BOPOTHOMY HAIPSIMKY il —
Ha 54,5% i 72,3% BinnoBigHO. BU3Ha4Y€eHO, 110 OJMH KPOK Ha €eHEPTOr€HEPYIOUy IIJIMTY, B CEPEIHBOMY, 3a0e3Ieuye
re’epariioo, y IpsMoOMYy HalPsIMKY [ii, IpU BUKOPUCTAaHHI KOCO3yOUX MIeCTEPEHD Y MyJbTUILTIKATOPi — 0,74 BT
eJIeKTpOoeHeprii, a 3 npsamo3youmu mectepHsmu — 1,07 Bt esiekTpoeHeprii BinnoigHo. 3amporioHOBaHO CIOCi6
aKTUBHOTO O6ajlaHCyBaHHS IIpu 3apsfi - po3psigi Li-ion AKB, npuseieHO 1oro cxeMHy peasisallilo, OIIMCaHO
KOHCTPYKIIiO Ta NPUHIUI pOOOTH. BUKOPHCTaHHS 3alIPOIIOHOBAHOrO CIIOCO0Y AO3BOJISIE CIIPOCTUTU AJITOPUTM
po6OTH 3apsAHO-6aJIaHCYI0YOTO [IPUCTPOIO, MOJIMIIUTYA HOTO CXEMHY Ta KOHCTPYKTUBHY peasizallilo, MigBUIUTH
HaginHicTh i KK]I #ioro po60TH, a TaKOK MOKPALIUTH CITiBBiIHOLIEHHS 1[iHa-AKiCTh TaHOTO NPUCTPOIO. [IpoBeneHo
PO3pOOKY aBTOHOMHOTO [IKepeJla >KUBJIEHHS 1J1s1 €JIeEKTPOMOO1JiB Ta iX 3apsaHOi iHPpPaCTPYKTypHU. 3allpOIIOHOBAHO
IIBi MoZeJli peasnisaliii aBBTOHOMHOTO JI>KepeJia )KUBJIEHHS — 1€ 3 TIOpUAHUM Ta aBTOHOMHMM iHBEpTOpamH.
[TpuBeneHa cxeMHa peasidallis 3alIpOIIOHOBAHUX MOJIeJiel. 3aIIPOIIOHOBAHO METO/, Ta CII0CI6 aKTUBHOTO
OaslaHcyBaHH4 Li-ion akymMyJsiTOpHUX 6aTapeil nif yac ix 3apsiay Ta po3psmy, 1o 3abesneyye 3apsj, y Ba eTani, K
Bifl 3arajibHOTO, TaK i Bifl iHAMBiAyaIbHOTO IPKEPEJa 3apsiHHOTO CTPYMY, IPMYOMY, Ha IPYTOMY €Talli 3arajbHe

IPKEPeJIo 3apsIHOTO CTPYMY BiIKJIIOUAETHCS.

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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1. Jem6inpkuit Banepiit MukonaitoBuy

2. Valerii Dembitskyi

KBasigikamis: k.r.u., nouenr, 05.22.02

InenTudirkarop ORCHID ID: He sactocoyerbes

JoparkoBa indpopmamnist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: JIylbKuil HALOHAJILHUIA TEXHIYHMIA YHIBEpCUTET

Kopg 3a €IPIIOY: 05477296



Micue3HaxoaKeHHS: ByJL JIbBiBCBKA, OyH. 75, JIyLpK, JIyupkuii p-H., 43018, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUIL

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Ianeka Bacuib XoMu4

2. Vasyl Daleka

KBasigikamis: n.r.1., npodecop, 05.13.22
InenTudikarop ORCHID ID: He sactocoByerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOHM: XapKiBChbKUil HALIOHAJIBHUI YHIBEPCUTET MiCHKOTO

rocriogapcersa imeHi O. M. bekeToBa

Kopg 3a €IPIIOY: 02071151

MiCIICBHaXO,T.[)KeHHH: ByJl. Mapmana baskaHoBa, 6yx. 17, XapkiB, XapKiBCbKuUii p-H., 61002, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHiBePCUTETChKUIL

Penensentu

BiacHe IIpizBuie Im'sa ITo-6aThKOBI:
1. Capaes Onekciit BikropoBuy

2. Oleksii V. Saraiev

KBasigikanis: 1. 1. u., npodecop, 05.22.02
InenTudirkarop ORCHID ID: He 3actocoyerscs
HoparkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKMil HAlliOHAIbHU aBTOMOGIIHO-IOPOSKHiiA

YHiBEpCUTET

Kopg 3a €IPIIOY: 02071168

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

Cdepa yIIpaBJIiHHﬂ: MiHicTepCcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUIT



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. XononoB Muxatino IlaBnoBuy

2. Mykhailo P. Kholodov

KBasigikanis: . . 1., gow., 05.22.02

Inentudikarop ORCHID ID: He zactocosyetbcs

JonaTkoBa iHdopmanist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKUii HAlliOHAIbHUT aBTOMOGIILHO-IOPOSKHiIA

yHiBEpCHUTET

Kopg 3a €IPIIOY: 02071168

Micue3HaxoaKeHHS: ByJL SlpocsaBa Mygporo, 6yg. 25, XapkiB, XapkiBcbKuil p-H., 61025, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEepCHTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpizBuine Im'sa I1o-6aTbKOBI

TOJIOBH pagu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3aCilaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €

BiZITIOBiZaJIbHUM 32 PEECTpalLilo HayKOBO1

OisIIBHOCTI

JleoHTbEB [IMUTPO MUKOIa10BUY

JleoutbeB IMUTPO MUKOJIa10BUY

[Tpuneno Anacracis BikropiBHa

VKpIHTEI

FOpuenko TetsHa AHaTosiiBHA



