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Course name
Testing of hybrid and conventional powertrain systems [S2EImob1-PAIME>BNHIK]

Course

Field of study Year/Semester
Electromobility 1/2

Area of study (specialization) Profile of study
Alternative Fuels and Energy Storage general academic
Level of study Course offered in
second-cycle Polish

Form of study Requirements
full-time compulsory
Number of hours

Lecture Laboratory classes Other
30 15 0
Tutorials Projects/seminars

15 0

Number of credit points

4,00

Coordinators Lecturers

dr hab. inz. Wojciech Cieslik
wojciech.cieslik@put.poznan.pl

dr inz. Natalia Szymlet
natalia.szymlet@put.poznan.pl

Prerequisites

KNOWLEDGE: the student has basic knowledge of conventional and hybrid propulsion systems,
recognizes the elements of design and construction of components of propulsion systems. SKILLS: the
student is able to integrate obtained information, interpret it, draw conclusions, formulate and justify
opinions. SOCIAL COMPETENCES: the student is aware of non-technical aspects and consequences of
the operation of internal combustion engines and their impact on the environment.

Course objective

To provide basic knowledge of diagnostics and the principle of operation of modern and future hybrid and
electric systems applied in passenger vehicle powertrains.

Course-related learning outcomes

Knowledge:
Has advanced and in-depth knowledge of the design, diagnosis and operation of propulsion systems of



hybrid and electric vehicles including traction vehicles; knows the basic processes occurring in the life
cycle of technical systems of hybrid and electric vehicles including traction vehicles (K2_WQ07)

Has a general knowledge of environmental problems associated with the implementation of selected
chemical processes used in the recycling of materials and substances used in electromobility and the use
of alternative fuels (K2_W09)

Has knowledge of development trends, new developments in the field of electromobility and the
dilemmas of modern civilization especially in terms of the impact of changes in the ways of powering
vehicles on the environment (K2_W10)

Has extended and deepened knowledge in the field of modeling, analysis and synthesis of elements and
systems characteristic for hybrid and electric vehicles including traction vehicles (K2_W11)

Skills:

Can apply knowledge of the latest technical and technological developments in the design of non-
standard devices and systems in the field of electromobility (K2_U01)

Is able, while formulating and solving complex and unusual engineering tasks and simple research
problems, to apply the system approach and, using appropriate tools and apparatus, to make a critical
analysis of the operation of simple and complex systems of hybrid and electric vehicles including
traction, to evaluate them and propose their improvements (K2_UQ7)

Social competences:

Understands that in the field of technology, knowledge and skills devalue rapidly which requires their
constant replenishment (K2_KO01)

Is aware of the importance of the latest scientific and technical achievements in solving research and
practical problems and, if necessary, to be supported by expert opinions (K2_K02)

Methods for verifying learning outcomes and assessment criteria
Learning outcomes presented above are verified as follows:

For discussion and ongoing preparation and activity in lecture classes - written exam.
Mandatory individual reports from laboratories.
Mandatory individual reports from workshops.

Programme content

Basic knowledge of the diagnostics and operating principle of modern and future hybrid and electric drive
systems applied to passenger vehicles. Analysis of actual vehicle operating conditions and the influence of
the driving mode on the operation of the alternative propulsion system.

Course topics

- Exhaust after-treatment systems in modern powertrains by engine type and power system type,

- Directions of development of alternative propulsion systems in the aspect of environmental

protection,

- The impact of the operation of machinery and vehicles with internal combustion engines on the emission
of toxic compounds based on the preparation of characteristics of the share of operating time and emission
histograms,

- Diagnostic systems for hybrid and electric vehicles,

- Diagnostics of batteries used in alternative vehicles,

- Analysis of energy consumption of the powertrain in real traffic conditions

Teaching methods

1. lecture with multimedia presentation
2. exercises with the use of software: Microsoft Office and AVL Concerto
3. laboratory
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Breakdown of average student's workload

Hours ECTS
Total workload 107 4,00
Classes requiring direct contact with the teacher 62 2,50
Student's own work (literature studies, preparation for laboratory classes/ | 45 1,50
tutorials, preparation for tests/exam, project preparation)




