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Under current conditions of a global transition to environmentally friendly
technologies and energy-efficient transport, the issue of improving the efficiency of
wheeled vehicles with electric and hybrid drives is becoming particularly relevant.
The growing demand for electric vehicles, the tightening of environmental standards,
as well as the need to reduce operating costs stimulate the search for new technical
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and software solutions capable of ensuring optimal performance, reliability, and
adaptability of such vehicles to various operating conditions.

The purpose of the study is the development and justification of a set of
technical and software measures aimed at increasing the energy efficiency,
controllability, and operational reliability of wheeled vehicles with electric and hybrid
drives. Special attention is paid to the optimization of energy systems, intelligent
drive control, design solutions, adaptation to operating conditions, modern energy
storage and transmission technologies, as well as diagnostic and maintenance
systems.

The object of the study is wheeled vehicles with electric and hybrid drives used
In transport, municipal, agricultural, and special-purpose machinery. The subject of
the study includes technical means, control algorithms, and design solutions that
affect the efficiency of power units, drive systems, energy saving, and adaptation of
vehicles to operating conditions.

The study considers the following key areas:

. Use of high-efficiency electric motor-generators, energy recuperation systems,
and adaptive charge control;

. Implementation of intelligent torque distribution systems between drive
wheels, predictive control, and integration with ESP and ABS;

. Application of modular electric drives, lightweight materials, and aerodynamic
optimization;

« Development of systems for automatic terrain adaptation, thermal stability, and
protection from external influences;

« Use of modern batteries, supercapacitors, and wireless charging;

« Implementation of predictive diagnostics, OTA updates, and modular
maintenance;

« Prospects for integration with autonomous control, infrastructure, and
hydrogen technologies.

The results of the study can be used to create new generations of energy-efficient

machinery capable of ensuring sustainable development of the transport sector.

Conclusion

Improving the efficiency of wheeled vehicles with electric and hybrid drives is
a complex task that encompasses the optimization of energy systems, implementation
of intelligent control, design improvements, adaptation to operating conditions,
development of energy storage technologies, and digital transformation of
maintenance. The results of the study indicate that the integration of modern
electromechanical components, control algorithms, and infrastructure solutions
allows for a significant reduction in energy consumption, increased reliability and
adaptability of vehicles, and ensures environmental safety. A promising direction is
the combination of electric drives with autonomous control systems and hydrogen
technologies, which opens new horizons for sustainable transport development.
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HaniitaicTh, Oe3neka Ta eEeKTUBHICTh €KCIUTyaTallii TPaHCIIOPTHUX 3aCO0IB €
(yHIAMEHTAIBHUMH BUMOTAaMH Cy4YacHOi aBTOMOOUIbHOI 1HAycTpii. Tpagumiiini
METOM TEXHIYHOTO OOCIYyroByBaHHS, fKI TPYHTYIOTbCS Ha perjiaMeHTOBaHUX
TepMiHax a0 PEaKTUBHOMY PEMOHTI IMiCJii BUHUKHEHHSI HECTIPABHOCTI, MPU3BOJIATH
710 3HAYHUX €KOHOMIYHHUX BTpaT, HE3aIJIAHOBAHMUX MPOCTOIB Ta, 110 HaWBAXKJIMBIIIE,
MO>KYTh MIOCTaBUTH MiJ1 3arpo3y O0e3MeKy YUaCHUKIB TOPOKHBOTO PYXY.

CydacHi aBTOMOOUII SBJISIOTH COOOI0 CKJIaMHI KiIOep(i3uuHI CHUCTEMH,
oOnmagHaHl COTHSMM CEHCOpiB 1 enekTpoHHux OmnokiB kepyBanHs (ECU), sxi
TeHEepPYIOTh BEeJIMYEe3H1 OO0CATH JaHUX. BUKOpPUCTaHHSA 1UX JaHUX ISl IPOAKTHUBHOTO
yOpaBIiHHS CTAaHOM CHCTEM CTall0 KJIIOUYOBMM 3aBJaHHSM. B IIbOMY KOHTEKCTI
texHosoria uudposux OnusHiokiB (IIb), abo Digital Twins (DT), naOyBae
BUPIIAIBHOTO 3HAUYEHHS.

[udpoBuii ,MM3HIOK — 11€ BipTyaiabHa Komisl (Hi3UYHOro 00’€KTa, Mpouecy ado
CUCTEMH, fKa MIATPUMY€E CHHXPOHHHH 3B'SI30K 31 CBOIM pealibHUM aHajorom [1]. ¥V
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