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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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Надійність, безпека та ефективність експлуатації транспортних засобів є 

фундаментальними вимогами сучасної автомобільної індустрії. Традиційні 

методи технічного обслуговування, які ґрунтуються на регламентованих 

термінах або реактивному ремонті після виникнення несправності, призводять 

до значних економічних втрат, незапланованих простоїв та, що найважливіше, 

можуть поставити під загрозу безпеку учасників дорожнього руху. 

Сучасні автомобілі являють собою складні кіберфізичні системи, 

обладнані сотнями сенсорів і електронних блоків керування (ECU), які 

генерують величезні обсяги даних. Використання цих даних для проактивного 

управління станом систем стало ключовим завданням. В цьому контексті 

технологія цифрових близнюків (ЦБ), або Digital Twins (DT), набуває 

вирішального значення. 

Цифровий ,лизнюк – це віртуальна копія фізичного об’єкта, процесу або 

системи, яка підтримує синхронний зв'язок зі своїм реальним аналогом [1]. У 


