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Prerequisites

Knowledge: The student has basic knowledge about economic phenomena, including the market

mechanism and the specifics of making economic decisions by market entities. The student has basic

knowledge in the field of mechanics, physics, chemistry,

technical drawing, strength of machine

construction materials, fluid mechanics, basics of automation and electrical engineering.
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Skills: The student is able to integrate obtained information, analyze phenomena occurring in the
environment, draw conclusions, formulate and justify opinions. The student knows how to explain the
essence of processes and phenomena occurring in internal combustion engines, shows technical
thinking, reading and understanding of construction drawings, associating cause-and-effect relationships
in mechanics, physics, chemistry. The student is able to solve simple problems in the field of fluid
mechanics and the basics of machine construction

Social competences The student is able to work independently, search for information in the literature,
knows the principles of discussion and work in a group, taking different roles in it. The student is able to
determine the priorities important in solving the tasks set before him. The student demonstrates
independence in solving problems, gaining and improving acquired knowledge and skills. The student
shows interest and motivation to learn about contemporary technical solution

Course objective

The aim of the course is to provide students with information on the general structure of flow and
piston internal combustion engines and the functioning of modern engines and the essence of
differences between its various types. Explanation of the physical and thermodynamic foundations of
piston heat engines, knowledge of the structure, principles of hydraulics and pneumatics, and
knowledge of the basic propulsion and control systems. Explanation of the nature and course of
individual components of primary (chemical) energy conversion into mechanical energy. Indication of
the basic design and functional features of individual components and systems of internal combustion
engines. Explanation of the possibilities to shape and control the required performance characteristics
of internal combustion engines. In addition, the purpose of the subject is also to deepen knowledge of
the specifics of the transport sector and the behavior of transport companies and the economics of their
operation.

Course-related learning outcomes

Knowledge

1. Has basic knowledge necessary to understand social, economic, legal and other non-technical
conditions of engineering activities - [K1A_W24]

2. Has general knowledge of vehicle drives useful for formulation and solving
simple engineering tasks - [K1A_W14]

3. Knows the basic methods, techniques and ways of describing internal combustion engines -
[K1A_W18]

4. Has detailed knowledge of internal combustion engine solutions - [K1A W21]

5. Has basic knowledge in the field of fluid mechanics focused on hydraulic and pneumatic drives -
[K1A_WO04]

6. Has basic knowledge in the field of construction and functioning of hydraulic and pneumatic drives
and systems constituting the area of the foundations of machine construction - [K1A_W13]
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Skills
1. Has the ability to self-study using modern teaching tools, such as remote lectures, websites and

databases, teaching programs, electronic books - [K1A_UO03]

2. Is able to use formulas and tables, technical and economic calculations using a spreadsheet and
running a simple relational database - [K1A_UQ5

3. Is able to use analytical and experimental methods to formulate and solve tasks related to internal
combustion engines in vehicles - [K1A_U02]

4. Is able to obtain information from literature, identify them and formulate conclusions specific to
engines - [K1A_UO01]

5. Is able to plan and conduct engine experiments - [K1A_UO07]

5. Is able to plan and perform measurements in hydraulic and pneumatic systems as well as interpret
results and draw conclusions - [K1A_UQ07]

6. Can draw freehand basic elements and diagrams of hydraulic and pneumatic systems in accordance
with the principles of technical drawing, according to European standards - [K1A_U12]

7. Is able to design a technology for the implementation of a simple hydraulic and pneumatic system -
[K1A_U14]

Social competences
1. Is able to interact and work in a group, taking on various roles in it - [K1A_KO03]

2. Is able to properly set priorities for the implementation of the task specified by himself or other -
[K1A_K04]

3. Understands the need and knows the possibility of continuous training, knows the need to acquire
new knowledge for professional development - [K1A_KO01]

4. Is able to think and act in an entrepreneurial way, make decisions, act for the development of the
employer and society - [K1A _KO7]

5. Is aware of the transfer of acquired knowledge to the public, makes efforts to understand this
information - [K1A _KO08]

Methods for verifying learning outcomes and assessment criteria
Learning outcomes presented above are verified as follows:
Written exam, final test, calculation exercises, laboratory exercises

Exercises - assessment of students' activity during classes andpresentations on the issues discussed .

Lectures - average taking into account the activity of students during classes and written credit
fromprocessed material.
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Programme content

1. Entities of the transport market. Types of transport entities. Competition models on the market
transport.

2. Strategies on the transport market. Division of strategies. Typical strategies of transport companies
road, LTS sector and air transport.

3. Impact on the functioning of regulatory economy processes.

4. Cooperation and capital concentration in the transport sector (strategic alliances, mergers,
acquisitions)

5. Economic problems of the development of transport enterprises in Poland in the context of
transformation related to functioning on the common European market.

6. Prospects for market development. Opportunities and threats for the development of partial markets
in the sector transport.

7. The principle of operation of a piston internal combustion engine and basic components.
8. Division of engines and their application.

9. Comparative cycle, types and analysis.

10. Theoretical cycle and real cycle.

11. Process parameters in real circulation.

12. Basics of thermal calculations.

13. Engine operating indicators.

14. Characteristics of internal combustion engines.

15. Heat balance.

16. Rules for creating the mixture and regulating the load.

17. Division of combustion systems and their design features.

18. Combustion process.

19. Working principle, construction and characteristic features of two-stroke engines.
20. Trends and development directions in internal combustion engines.

21. Operating principles of fluid drives, basic parameters, characteristics, properties.

22. Applications of hydraulic drives. Elements of hydraulic systems: pumps, valves, engines, actuators,
batteries.
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23. Control and regulation of hydraulic drives. Hydrostatic systems: volumetric, throttling, proportional.
24. Torque converter, hydrostatic transmission.

25. Hydraulic servo drives.

26. General principles for the design of hydraulic systems.

27. Structure of the pneumatic drive and control system.

28. Actuating and controlling elements of pneumatic systems.

29. Basic pneumatic drive and control systems.

30. General principles for the design of pneumatic control and drive systems

Classes:

1 Costs structure of transport companies. Cost of production of transport services total and unit
transport cost calculations. The efficiency of transport services, the mechanism of concessions.

2 Prices of transport services. Principles and rules of pricing the transport services . Factors that impact
on prices. Methods of pricing - contracts and tariff. Calculation of fees according to the rates and tariffs.

3 Leasing of transport means: Calculation of fees for rental - modal approach.

4 Purchase of transport means: Calculation of the cost of purchases including the projected income, the
average variable cost of producing the services and interest rates.

5 Depreciation in transport companies: Types of depreciation. The concept of depreciation. Methods of
calculating depreciation - linear method and degressive method

Teaching methods

Informative lecture (conventional) (information transfer in a systematic way) - may have
course (propedeutic) or monographic (specialist)

Exercise method (subject exercises, exercises) - in the form of auditorium exercises

(applying the acquired knowledge in practice - it can take on a different nature: solving cognitive tasks
or training psychomotor skills; transforming conscious activity into a habit through repetition).

Laboratory (experiment) method (students conduct experiments independently)
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Breakdown of average student's workload

Hours ECTS
Total workload 300 12,0
Classes requiring direct contact with the teacher 225 9,0
Student's own work (literature studies, preparation for 75 3,0
laboratory classes/tutorials, preparation for tests/exam, project
preparation)®

! delete or add other activities as appropriate



