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Course Specification
1. Basic Information
	MEP211
	Thermodynamics
	4 CH

	Prerequisites
	Thermal Physics – MEP 111

	Number of weekly Contact Hours

	Lecture
	Tutorial
	Laboratory

	3
	2
	1

	Required SWL
	150
	Equivalent ECTS
	6

	Course Content

	Heat Engines, Refrigerator and Heat Pump, Second Law of Thermodynamics, Kelvin Plank Statement,  Clausius Statement,  Clausius Inequality, Entropy,  Irreversibility, Reversible Process, Entropy Change of a Reversible Process, Entropy Change of Solids and Liquids, Entropy Change of Ideal Gases, Gibbs Relations, Isentropic Process, Entropy Increase Principle, Exergy and Availability, Reversible Work, Exergy Destruction Principle, The Second Law Efficiency, Air Standard Cycles, Vapor Cycles, Property Diagrams.

	Used in Program / Level

	Program Name or requirement
	Study Level

	Mechanical Engineering Requirement
	1

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	25%
	25%
	10%
	40%

	Exam Duration [Hours]
	1
	
	3

	Equivalent to other course in another university

	University
	

	Course code and title
	




2. Course Aims
By the end of the course, the students will be able to:
•	Demonstrate knowledge of the second law of thermodynamics.
•	Perform entropy analysis of thermodynamic systems.
•	Calculate 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 law of thermodynamics.

3. Program Competencies Served by Course.

· A: Faculty Requirements (A1, A2, A3)
· A1: Identify, formulate, and solve complex engineering problems by applying engineering fundamentals, basic science and mathematics. 
· A2: Develop and conduct appropriate experimentation and/or simulation, analyse and interpret data, assess and evaluate findings, and use statistical analyses and objective engineering judgment to draw conclusions. 

· B: Program Competences (B1m)
· B1m: Model, analyse and design physical systems applicable to the specific discipline by applying the concepts of: Thermodynamics, Heat Transfer, Fluid Mechanics, solid Mechanics, Material Processing, Material Properties, Measurements, Instrumentation, Control Theory and Systems, Mechanical Design and Analysis, Dynamics and Vibrations.
Learning Outcomes (LOs)
	Cognitive Domain

	1
	Apply thermodynamic principles to solve engineering problems.

	Psychomotor Domain

	2
	Design thermodynamic system (power cycles, heat pumps, refrigerator, .. etc) to achieve a specific design objective, such as achieving the maximum efficiency or power.

	Affective Domain

	3
	Discuss and analyze the thermodynamic systems with respect to the fist and second laws of thermodynamics.







Mapping
	LOs
	Competences 

	
	A1
	A2
	B1m

	Cognitive Domain

	1
	●
	
	

	Psychomotor Domaine

	2
	
	
	●

	Affective Domaine

	3
	
	●
	●



4. Assessment and Feedback Strategy
· Assignments
· Quizzes
· Written examination (midterm & final) 

5. Teaching and Learning Methods
· Lectures
· Tutorials
· Self-learning
6. List of References
· 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.









7. Study Plan

	Week
	Course Content
	Lecture
Hours
	Tutorial
Hours
	Lab Hours

	1
	Review of the first law of thermodynamics
	3
	2
	-

	2
	Heat engines, heat pumps, and refrigerators
	3
	2
	-

	3
	Thermal efficiency and coefficient of performance (COP)
	3
	2
	-

	4
	Carnot cycle
	3
	2
	-

	5
	The Second law of thermodynamics
	3
	2
	-

	6
	Entropy
	3
	2
	-

	7
	Clausius inequality
	3
	2
	-

	8
	Entropy generation principle
	3
	2
	-

	9
	Exergy
	3
	2
	-

	10
	Exergy destruction principle and the second law efficiency
	3
	2
	-

	11
	Brayton cycle
	3
	2
	3

	12
	Rankine cycle
	3
	2
	3

	13
	Otto cycle
	3
	2
	3

	14
	Diesel cycle
	3
	2
	3

	15
	Refrigeration cycle
	3
	2
	3

	Total Number of Hours
	45
	30
	15




8. Course Content / LO Matrix
	Wk
	Course Content
	1
	2
	3

	1
	Review of the first law of thermodynamics
	•
	
	

	2
	Heat engines, heat pumps, and refrigerators
	•
	
	•

	3
	Thermal efficiency and coefficient of performance (COP)
	•
	
	

	4
	Carnot cycle
	•
	
	

	5
	The Second law of thermodynamics
	•
	
	

	6
	Entropy
	•
	
	

	7
	Clausius inequality
	•
	
	

	8
	Entropy generation principle
	•
	
	

	9
	Exergy
	•
	
	

	10
	Exergy destruction principle and the second law efficiency
	•
	
	

	11
	Brayton cycle
	
	•
	•

	12
	Rankine cycle
	
	•
	•

	13
	Otto cycle
	
	•
	•

	14
	Diesel cycle
	
	•
	•

	15
	Refrigeration cycle
	
	•
	•



9. Assessment Methods / LO Matrix
	Assessment
	1
	2
	3

	Assignments 
	•
	•
	•

	Lab
	
	
	•

	Quizzes
	•
	
	

	Mid-Term Exam
	•
	
	

	Final Exam
	•
	
	•



10. Learning Method / LO Matrix
	Learning Method
	1
	2
	3

	Lectures
	•
	•
	•

	Tutorials
	•
	
	

	Practical 
	
	
	•

	Self-learning
	•
	•
	•




CS_MEP_211
Page | 2
image1.png




