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 A- Basic Information

	Title:
	Thermodynamics
	Code:
	M 931

	Credit Hours:

	Lect.:
	3
	Tutorial: 
	0
	Lab.
	0
	Total:
	3


B- Professional Information
1 - Overall aims of course

By the end of the course the students will be able to:

1. Review the importance, significance and limitations of thermodynamics as a scientific tool in particular those related to energy systems.

2. Demonstrate knowledge on entropy and second law analysis of engineering systems with emphasis on principle of availability.
3. State relationships for real gases and liquids

4. Demonstrate knowledge on thermodynamics properties for mixtures of substances with emphasize on phase equilibrium.

5. Draw mathematically criteria for thermodynamic stability as an introduction to statistical thermodynamics.

6. Define and solve problems in advanced thermodynamics related to mechanical applications.

7. Getting familiar with chemically reacting systems during chemical equilibrium conditions and its thermodynamic relationships.

2- Intended learning outcomes of course (ILOs)

a. Knowledge and understanding:
By the end of this course student should be able to: 

a.1 Identify and classify complex thermodynamic and combustion systems and problems.

a.2 Obtain the properties of ideal gas and psychometric mixtures. 

a.3 Apply principles of energy and entropy balance to analyze power and refrigeration, mixture, and combustion systems. 

a.4 Evaluate the availability to do work using different thermal systems. 

a.5 Apply thermodynamic properties and principles to a practical design project with a written report. 

b.  Intellectual skills

By the end of this course student must be able to: 

b.1 Solve engineering problems related to thermodynamics.

b.2 Apply energy conservations for real thermal systems including chemical reacting systems.

b.3 Estimation of second law efficiency of different thermal systems and cycles.

b.4 Know how to perform thermodynamics statistical analysis.

c-  Professional and practical skills

c.1 Use appropriate software to solve thermodynamic problems. 

c.2 Perform thermal analysis for thermal systems and units. 

c.3 Apply assumptions of thermodynamics and corresponding laws to analyze the performance of real systems approaching the real case of these systems.

c.4 Know the statistical thermodynamics as a modeling tool for thermal system analysis. 

d-  General and transferable skills

d.1 Write reports in accordance with the standard scientific guidelines.

d.2 Present reports, discuss results and defend his/her ideas.

d.3 Work coherently and successfully as a part of a team in assignments.

3- Contents
	No.
	Topic
	No. of Hours
	Lecture

	1
	Fundamentals and concepts of thermodynamics; 1st Law of Thermodynamics, 2nd Law of Thermodynamics, Transient Analysis, and Exergy (Availability) Analysis of Components and Cycles. 
	9
	3

	2
	Thermodynamic properties and phase relations; Equations of State, Thermodynamic Relationships, Liquid-Vapor Phase Change, Chemical Potential, Partial Properties, Fugacity, and Phase Rule and Phase Equilibrium. 
	9
	3

	3
	Thermochemistry and equilibrium; Reaction Exergy, Fuel Cell Processes, Affinity, Ideal and Real Gas Equilibrium, Chemical Exergy. 
	12
	4

	4
	Example Engineering Problems; Analysis of Internal Combustion Engines, Analysis of Steam and Gas Turbines power generation, Analysis of Vapor Compression Cycles with Refrigerant Mixtures, Fuel Cells.
	9
	3

	5
	Statistical thermodynamics
	6
	2

	
	Total
	45
	15


4– Teaching and learning methods

4.1- Lectures
4.3- Tutorials and discussion sessions

5- Student assessment methods

5.1 Written exams 
To assess the understanding of the scientific background.

5.2 Oral Discussions 
To assess the skills of analysis and discussion,

5.3 Class work
Reports discussion and assignments to assess the solidity of conjunction between theories in one side and mathematical problems and real cases from the other side.
6- List of references

6.1- Course notes

NA

6.2- Essential book (text books)

1. A. Bejan, “Advanced Engineering Thermodynamics”, 3rd ed. John Wiley & Sons,Inc. 2006 (Chapters 1- 12). 

2. M.J. Moran, H.N. Shapiro, D.D. Boettner, M.B. Bailey, “Fundamentals of Engineering Thermodynamics”, 7th ed., John Wiley & Sons Ltd., 2011
6.3- Other books

1. A. Kalyan, I.K. Puri, “Advanced thermodynamics engineering”, CRC series in computational mechanics and applied analysis, CRC press, 2002
2. D.E. Winterbone, “Advanced Thermodynamics for Engineers”, John Wiley & Sons Inc., New York, 1997
3. Y.A. Cengel, M.A. Boles, “Thermodynamics an Engineering Approach”, 7th ed., McGraw-Hill, Inc., 2011.
4. C Borgnekke, RE. Sonntag, “Fundamentals of Thermodynamics”, 7th ed., John Wiley & Sons Ltd., 2009.

6.4- Periodicals, Web sites, … etc

1. www.sciencedrect.com
2. www.asme.org 
7- Facilities required for teaching and learning

Teaching facilities (whiteboard, presentation board, data show)

C- Assessment and grading 
Weighting of assessments

	Final Exam. 
	100%


Course coordinator: Dr. Ali Mahmoud Ali Attia
Head of Department: Prof. Sameh Nada 
Date: / /
