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A. Basic Information

	Title:
	Thermodynamics
	Code:
	MEP111

	Credit Hours:
	3
	Lecture:
	3

	Tutorial:
	1.5
	Lab:
	0

	Total:
	4.5
	
	






B. Professional Information

1. Overall aims of course

By the end of the course the students will be able to:
· Identify energy transformation processes in thermal systems.
· Recognize and identify state points of thermal systems.
· Understand thermodynamic terminology such as process, path, cycle, internal energy, enthalpy, heat and work.
· Represent any process on p-v and T-v diagrams.
· Understand the first law of thermodynamics and its forms.
· Use Thermodynamic tables and EES software to determine state and properties of a substance.
· Understand the relation between different thermodynamic properties.
· Differentiate between open and closed systems, ideal and real gases, intensive and extensive properties.
· Apply the first law of thermodynamics on standard power cycles and its components.












2. Intended learning outcomes of course (ILOs)

a. Knowledge and Understanding

a1.   Applications of the first law of thermodynamics. a2.   Understanding of energy forms.
a3.   Definition of state, property and process. a4.   Differentiation between ideal and real gas.
a5.   Differentiation between internal energy and enthalpy.
a6.   Understanding the relation between different thermodynamic properties.



b. Intellectual Skills

b1. Analyze problems of thermal system.
b2. Identify different state points and processes of thermal systems.
b3. Perform energy balance on thermal systems. Define thermal losses and thermal efficiency.



c. Professional and Practical Skills

c1. Efficiently use tables and EES software to determine thermodynamic properties.
c2. Represent thermal system and associated processes on p-v or T-v diagram and calculate different state points.


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
	Introduction and basic concepts (Chapter 1).
	3
	1.5
	4.5

	2
	Energy, energy transfer and energy analysis (Chapter 2).
	3
	1.5
	4.5

	3
	First law of thermodynamics (Chapter 2).
	3
	1.5
	4.5

	
4
	Properties   of   pure   substances:   phase   change,   property diagrams, property tables, EES software and the ideal-gas
equation of state (Chapter 3).
	
6
	
3
	
9

	
5
	Energy analysis of closed systems: energy balance, internal
energy, enthalpy and specific heats (Chapter 4).
	
9
	
4.5
	
13.5

	
6
	Mass and energy analysis of control volumes: conservation of
mass,  flow  work,  energy  analysis  of  steady-flow  systems
(Chapter 5).
	
9
	
4.5
	
13.5

	7
	Thermodynamics’ applications (Chapter 5).
	9
	4.5
	13.5

	8
	Simple-ideal power cycles (Chapter 9&10).
	3
	1.5
	4.5

	
	
Total
	
45
	
22.5
	
67.5




4. Assessment schedule

	Assessment method
	Description
	Week No
	Weight (%)

	
Assignments
	At least three assignments to be given in the form of
problems
	
1 to 15
	5

	
Quiz
	Three in-class quizzes. The lowest grade will be excluded.
	
6, 8 and 10
	5

	Exam
	one midterm
	8
	15

	
Participation
	Participation in class and tutorial sessions
	
All weeks
	
5

	Exam
	Final
	15
	70

	
Total
	
100




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.

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

	Introduction and basic concepts
	
	
	•
	
	
	
	
	•
	
	
	
	
	
	

	Energy, energy transfer and energy analysis
	
	•
	
	
	
	
	•
	
	
	
	
	
	
	

	First law of thermodynamics
	•
	
	
	
	
	
	•
	
	•
	
	•
	
	•
	

	Properties of pure substances: phase change,
property diagrams, property tables, EES software and the ideal-gas equation of state
	
	
	
	
•
	
	
•
	
	
•
	
	
•
	
•
	
•
	
	

	Energy analysis of closed systems: energy balance,
internal energy, enthalpy and specific heats
	•
	•
	•
	
	•
	
	•
	•
	•
	•
	•
	
	
	

	Mass and energy analysis of control volumes:
conservation of mass, flow work, energy analysis of steady-flow systems
	
•
	
•
	
•
	
	
•
	
	
•
	
•
	
•
	
•
	
•
	
•
	
	

	Thermodynamics’ applications
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	
	•
	

	Simple-ideal power 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

	Assignments
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•

	Quiz
	•
	•
	•
	
	•
	•
	•
	•
	•
	•
	•
	•
	
	•

	Mid-term
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	
	•

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















