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Development, implementation in the educational process and 
accreditation of new program and courses
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KA2: «CybPhys»

Kharkiv National Automobile and Highway 
University

University Course/Lab title
Updated  or 

totally new

Level

(Bachelor, Master)

ECTS credit 

points

The teaching/training 

methodologies 

developed/adopted

The link

to the university‘ 

webpage

Date of 

accreditation

The status / document of 

accreditation

KhNAHU Energy-saving technologies 

in transport

New Master 8,5 Lecture, practicals, lab 

practicals

http://dl.khadi.khark

ov.ua/course/view.p

hp?id=1331

autumn 2022 Completed, autumn 2022

KhNAHU The structure of hybrid and 

electric vehicles

New Master 4 Lecture, lab practicals https://dl.khadi.khar

kov.ua/course/view.

php?id=1630

autumn 2022 Completed, autumn 2022

KhNAHU Electric systems of 

environmentally friendly 

vehicles

Updated  Master 4

Lecture, lab practicals http://dl.khadi.khark

ov.ua/course/view.p

hp?id=1356

autumn 2022 Completed, autumn 2022

KhNAHU Methods of planning 

scientific research on 

vehicles

Updated  Master 5,5

Lecture, practicals, lab 

practicals

https://dl.khadi.khar

kov.ua/course/view.

php?id=1363

autumn 2022 Completed, autumn 2022

KhNAHU Mathematical modelling 

and methods of 

optimization

Updated  Master 3

Lecture, lab practicals https://dl.khadi.khar

kov.ua/course/view.

php?id=1733

autumn 2022 Completed, autumn 2022

KhNAHU Intelligent information 

technologies and systems in 

transport

Updated  Master 8,5

Lecture, practicals, lab 

practicals

http://dl.khadi.khark

ov.ua/course/view.p

hp?id=1357

autumn 2022 Completed, autumn 2022



Accreditation of the DDMP 
Electric Vehicles and Energy Saving Technologies
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5Kharkiv National Automobile and Highway 
University

An agreement was signed between Riga Technical University and Kharkiv National Automobile and

Highway University on the introduction of a Double Degree diploma in the educational process of the

master's degree program "Electric Vehicles and Energy-Saving Technologies" (within 141 specialties

"Electric Power, Electrical Engineering and Electromechanics").

Double Diploma Master Program
between Riga Technical University and 

Kharkiv National Automobile and Highway University

KA2: «CybPhys»



Minutes of the meeting of the Vehicle Electronics 
Department
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KA2: «CybPhys»

Kharkiv National Automobile and Highway 
University

Protocol for approving the candidacies
of students studying under the educational
and professional program "Electric vehicles
and energy-saving technologies" of the
second (master's) level of higher education
in the specialty 141 "Electric power
engineering, electrical engineering and
electromechanics", field of knowledge 14
"Electrical engineering" to study under the
Double Diploma program between Riga
Technical University and Kharkiv National
Automobile and Highway University.

Studies at RTU will begin in September 2023.
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The lab "Laboratory of Energy-saving technologies in transport" was created.

Laboratory of Energy-saving 
technologies in transport

KA2: «CybPhys»

Kharkiv National Automobile and Highway 
University



Development of E-book 8

Cyber-Physical Systems for Clean Transportation

Link: https://ortus.rtu.lv/science/en/publications/33238

https://ortus.rtu.lv/science/en/publications/33238
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Energy-saving technologies in transport

1. Multifunctional panels of pavement

At nighttime the dynamic lighting of the road can be 

performed. For example, the road can be lighted 150-200 m 

ahead of a moving vehicle.

Road illumination at night; heating of panels in a cold season; drying

of a panel by heating; signal system; determining the weight of load on

a panel; defining the vehicle travel speed; charging electric cars by

solar panels; generating electricity; lightning particular parts of the

road; dynamic road lighting in front of a vehicle; warning about the

need to reduce the speed if load sensors detect an obstacle on the road.

Kharkiv National Automobile and Highway 
University
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Energy-saving technologies in transport

1. Multifunctional panels of pavement

The proposed method of road marking and automatic control of vehicle traffic allows to automatically draw any road markup.

Before the change After the change
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Kharkiv National Automobile and Highway 
University
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The development of new renewable sources of clean electric energy is an urgent scientific and technical task. To

solve it, comprehensive measures are carried out using methods and ways of converting various types of energy into

electrical energy. When performing a step on the energy-generating platform, the process of generating electricity is

going on, this consists of converting the kinetic energy of the step into electrical energy.

Energy-saving technologies in transport

2. Energy generating platform

Kharkiv National Automobile and Highway 
University
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Energy-saving technologies in transport

3. Device for forced reduction of vehicle speed and generation of green energy

Kharkiv National Automobile and Highway 
University

1 - a thick plate;

2 - the rails of the electric generator drive;

3 - springs;

4 - drive gear of electric generator;

5 - multiplier;

6 - electric machine (electric generator).
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Energy-saving technologies in transport

Safety and lighting of pedestrian crossings using green energy

Kharkiv National Automobile and Highway 
University
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A new vehicle is an intermediate link between ordinary electric transport and trolleybuses. An electrobus is charged from

super-fast charging stations during passengers’ loading and unloading, and is capable of going en-route without the necessity of

long batteries charging. The charge time is from a few seconds (10...30) to several minutes (determined by the charger power).

One charge is enough for 5 km range.

 

1 

2 

3 

4 Schematic diagram of an Ultracapacitors electrobus

1 - charger; 2 - lines; 3 - ultracapacitors unit; 4 - electric engines Implementation area (similar transport)

Energy-saving technologies in transport

4. Ultracapacitor electrobus

Kharkiv National Automobile and Highway 
University



Contacts
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Linkedin:  Andrii Hnatov

15


