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A. Basic Information

	Title:
	Thermodynamics
	Code:
	MEP212

	Credit Hours:
	
	Lecture:
	4

	Tutorial:
	4
	Lab:
	0

	Total:
	8
	
	






A. Professional Information

1. Overall aims of course

By the end of the course the students will be able to:
· Demonstrate knowledge of the second law of thermodynamics.
· Understand the concepts of entropy analysis.
· Show clear understanding of the irreversibility and entropy generation.
· Perform exergy analysis of thermodynamic systems.
· Analyze thermodynamic cycles from the point of view of the first law of thermodynamics as well as the second laws of thermodynamics.












2. Intended learning outcomes of course (ILOs)

a. Knowledge and Understanding

a1.   Understanding of the second law of thermodynamics.
a2.   Understanding of Carnot cycle and the second law efficiency.
a3.   Understanding of irreversibility, entropy and exergy.
a4.   Definition of entropy generation and exergy destruction.
a5.   Differentiation between first and second law analysis.
a6.   Application of the second law of thermodynamics.



b. Intellectual Skills

b1. Calculate entropy generation and exergy destruction.
b2. Identify irreversibility sources in thermodynamic systems.
b3. Perform entropy and exergy balance on systems.



c. Professional and Practical Skills

c1. Identify the second law efficiency of systems.
c2. Represent thermodynamic system and associated processes on T-s diagram and calculate thermodynamic properties at each state.


d. General and Transferable Skills

d1. Effectively manage tasks and time.
d2. Get familiar with team-work environment.
d3. Develop the creative thinking and problem solving skills.




























3. Contents

	
No
	
Course Content
	Lecture (hours)
	Tutorial (hours)
	
Total

	1
	Review of the first law of thermodynamics.
	4
	4
	16

	2
	The Second law of thermodynamics, Carnot efficiency and COP calculation of heat engines and heat pumps
	12
	12
	24

	3
	Clausius inequality and the definition of entropy.
	8
	8
	16

	4
	Entropy generation principle.
	12
	12
	24

	
5
	Exergy destruction principle and the second law efficiency.
	12
	12
	24

	6
	Second law analysis of thermodynamic cycles.
	12
	12
	24

	
	
Total
	
60
	
60
	
120




4. Assessment schedule

	Assessment method
	Description
	Week No
	Weight (%)

	Oral
	Oral examination
	1 to 15
	40

	Exam
	one midterm
	8
	20

	Project
	Project
	6 to 15
	10

	
Participation
	Participation in class and tutorial sessions
	
All weeks
	
10

	Exam
	Final
	15
	120

	
Total
	
200




5. List of references

a. Essential books (text books)

· Yunus A. Cengel and Michael A. Boles, “Thermodynamics: an engineering approach”, 5th edition, New York: McGraw-Hill, ISBN 0-07-288495-9, 2006.
· Borgnakke, Claus, and Richard E. Sonntag, “Fundamentals of Thermodynamics”,
Wiley Global Education, 8th edition, 2016. ISBN-13: 978-1118131992.

6. Facilities required for teaching and learning

· Board, whiteboard is recommended.
· Video projector.



Course Content/ILO Matrix

	Course Content
	a1
	a2
	a3
	a4
	a5
	a6
	b1
	b2
	b3
	c1
	c2
	d1
	d2
	d3

	Review of the first law of thermodynamics.
	
	
	
	
	•
	•
	
	
	
	
	
	
	
	

	The Second law of thermodynamics, Carnot efficiency and COP calculation of heat engines and heat pumps.
	•
	•
	
	
	•
	•
	
	
	
	•
	
	
	
	

	Clausius inequality and the definition of entropy.
	
	
	•
	•
	
	
	•
	
	
	
	
	
	
	

	Entropy generation principle.
	
	
	•
	•
	
	
	•
	•
	•
	
	
	
	
	

	Exergy destruction principle and the second law efficiency.
	
	
	•
	•
	•
	
	•
	•
	•
	
	
	
	
	

	Second law analysis of thermodynamic cycles.
	
	
	
	
	•
	•
	•
	•
	•
	•
	•
	
	
	





Learning Method /ILO Matrix


	Learning method
	a1
	a2
	a3
	a4
	a5
	a6
	b1
	b2
	b3
	c1
	c2
	d1
	d2
	d3

	Lecture
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	
	
	

	Tutorial
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•











Assessment Methods /ILO Matrix

	Assessment method
	a1
	a2
	a3
	a4
	a5
	a6
	b1
	b2
	b3
	c1
	c2
	d1
	d2
	d3

	Oral
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	
	•

	Project
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•

	Mid-term
	•
	•
	
	
	
	•
	
	
	
	•
	
	•
	
	•

	Final
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	
	•














