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COURSE  DESCRIPTION
	1. Course title: Electrical engineering in transport
	2. Course code: Es1-O5-V

	3. Validity of course description: 2016/2017

	4. Level of studies: BA, BSc programme / MA,MSc programme lub 1st cycle / 2nd cycle of higher education

	5. Mode of studies:  intramural studies / extramural studies

	6. Field of study: electrical engineering
	(FACULTY SYMBOL) RE3

	7. Profile of studies: general academics

	8. Programme:               Electrical engineering

	9. Semester: V

	10. Faculty teaching the course: Institute of Electrotechnics and Informatics/ Department of Electrical Machines and Electrical Engineering in Transport

	11. Course instructor:                                                                   Rafał Setlak, M.Eng, Ph.D.

	12. Course classification:                                                                basic subject of study 

	13. Course status:                                                                            compulsory /elective

	14. Language of instruction:                                                              English

	15. Pre-requisite qualifications: Theory of Electrical Circuits, Electrical Machines, Mechanics, Electrical Devices, Electrical Drives, Operational Safety of Electrical Devices. 

	16. Course objectives:: Student has obtained the knowledge on theory of electrical circuits and electrical machines, should be able to calculate currents, voltages and power in electrical circuits, should be acquainted with design and principles of operation of electrical devices. He/she should be aware of operational safety issues and understand the necessity of energy transformation in vehicle drives.

	17. Description of learning outcomes:

	Nr
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code


	1.
	Student understands principle of operation of electrical machines, drive systems and mechatronic systems used in transport and their applications in cars.
	Test (open-ended questions)
	lecture
	K_W02+

K_ W06+++
K_ W07+++

K_W10++

	2.
	Student understands general issues related to generation and distribution of electrical energy in vehicles. 
	Test (open-ended questions)
	lecture
	K_ W06+++
K_ W07+++

K_W11++ K_U26+++

	3.
	Student knows principles of operational safety of electrical devices and installations, knows and comprehends principles of car wiring installation designs.
	Test (open-ended questions)
	lecture, lab
	K_W08++

K_W15+++

	4. 
	Student is able to plan and carry out measurements of characteristics and electrical/mechanical parameters of basic quantities characterizing elements and electrical devices in vehicles.
	Lab reports
	lab
	K_U03++

K_U07+++
K_U08+++


	5.
	Student is able to find and acquire information on design and operation of vehicle drive systems.
	Lab reports
	lab
	K_U01+++



	18. Teaching modes and hours
Lecture /  BA /MA Seminar / Class / Project / Laboratory

30 h lectures/ 15 h Laboratory

	19. Syllabus description:

Lectures:

Basic equation of vehicle motion, resistance to motion of road vehicles. Development in design of EV and HEV. Fuels used in transport, ecological energy sources. CO2 issues in land transport. Selected regulations of EU related to transport and reduction of CO2 emission. Selected issues of design and operation of supply systems and control of ICE, basics of diagnosing Diesel engines control systems (Common Rail, UPS, VR pumps). Basic operational parameters and characteristics of IC engines used in transport. HEV structures. Ecological and economic aspects of EV and HEV operation. Design of modern electrical motors used in transport. Design and basic parameters of supply systems in electric traction, metro, tram lines. Basic principles of design of rail traction networks. Drive systems of selected vehicles such as TGV, ICE, KTX
Laboratory:

1. Determination of inertia of machine parts and machines in vehicles. 

2. Energy sources for ecological vehicles – charging batteries PbPbO2, Ni-MH,

3. Series diagnostics of ECM in modern car

4. Ignition/injection system – oscilloscope measurements 

5. Determination of driving range of electrical bike 

6. Investigation of power parameters of NiMH battery and photovoltaic cells of EV 

7. Determination of inertia of rotating parts of machines in vehicles 

8. Investigation of selected electrical parameters of ultracapacitors 

9. Selected diagnostic tests run with the help of KTS diagnoscope 

10. Testing of selected components of ignition/injection system ML4.1

	20. Examination: Yes  No semester: V


	21. Primary sources:

11. Diesel-Engine Management Hardcover –2006, by Robert Bosch GmbH 

12. BOSCH Automotive Electrics - Automotive Electronics (Automotive Electronics Series) Hardcover –by Robert Bosch
13. Bosch Automotive Handbook Hardcover –2014, by Robert Bosch GmbH 

14. Bosch Automotive Electrics and Automotive Electronics (Bosch Professional Automotive Information) –2013, by Robert Bosch GmbH

	22. Secondary sources:
15. Automotive Mechatronics (Bosch Professional Automotive Information) Paperback –2014, by Konrad Reif (Editor)

16. How to Diagnose and Repair Automotive Electrical Systems (Motorbooks Workshop) Paperback –2005, by Tracy Martin
17. Diesel Technology: Fundamentals, Service, Repair Hardcover –2014, by Andrew Norman  

	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
30 h / 40 h – including literature review and supplementing subject matter presented in class (15h), revision (24 h), participation in test (1 h)
2

Classes
/
3

Laboratory
  15 h / 35 h - including literature review, preparation for lab work (15 h), preparation and discussion of lab reports (20 h)
4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
45 h / 75 h


	24. Total hours:120

	25. Number of  ECTS credits: 4

	26. Number of ECTS credits  allocated for contact hours: 1

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 2

	26. Comments:




Approved:

…………………………….


…………………………………………………

(date, Instructor’s signature)



(date , the Director of the Faculty Unit signature)
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