King Saud University

College of Engineering-Chemical Engineering Dept 
ChE 206:  Chemical Engineering Thermodynamics 2
 Course Outline
1. Instructor: Dr Mourad Boumaza – Room 2B58, phone 46 79151

2. Prerequisite: CHE 205
3. Catalog Data: (2 Credit Hours – 2 Contact Hours)

4. Course Description: 
This course deals mainly with the applications of chemical Engineering   thermodynamics to phenomena of interest in chemical engineering, such as flow system, expansion and compression processes, with emphasis on phase equilibrium in pure fluid and chemical-reaction equilibrium and thermodynamic analysis of process.
 A good understanding of the material in this course is essential for the study and understanding of chemical engineering.
5. Textbooks.

· J.M Smith and H.C Van Ness, M.M.Abott: Introduction to Chemical Engineering Thermodynamics, 7th edition, McGraw-Hill, N.Y, 2005. 
6. References

· J.P. Holman: Thermodynamics, 3rd edition, Mc Graw-Hill, NY, 1980.
· Cengel and Boles: Thermodynamics, an engineering approach, 4th edition, McGraw-Hill, NY, 2002..

7. Objectives

 The objectives of this course are;

1. To give students  concepts and understanding the basics of chemical engineering thermodynamics.
2. To develop the fundamental mathematical structure of thermodynamics by applying the first and second laws principles for real fluids at any temperature and pressure.
3. To apply thermodynamics principles for flow processes, heat engines and refrigerators
4. To acquire a basic understanding of phase equilibrium and different methods of computing Vapor-Liquid Equilibrium properties.
5. To understand the thermodynamics of liquid solutions and reacting systems.
6. To assess team problem-solving processes to improve these processes
8. Covered Topics

- Introduction: Review of The scope of thermodynamics (fundamentals and laws)  ( 1 class)

1. Thermodynamic Properties of Fluids: Property relations for Homogeneous phases, Residual properties, Residual Properties by equation of states, Thermodynamic diagrams, generalized Property correlations for Gases (4 Classes). 

 2. Applications of Thermodynamics to Flow Processes: Throttling process, turbine    and expanders, compressors and pumps.  (4 classes)
3. Production of power from heat and regrigeration: Steam power plant, Rankin cycle and efficiency calculation, Carnot refrigerator, the vapor-compression cycle, coefficient of performance. (4 classes)
4. Introduction to vapor-liquid equilibrium calculation: VLE qualitative description, Raoult's law, Henry's law, modified Raoult's law, VLE from K-value calculation,  azeotropic detection,  flash calculation  (7 classes)
5. Theory of solution thermodynamics: Chemical potential and phase equilibria, partial properties, the ideal gas mixture model, fugacity and fugacity coefficient. (5 classes)
6. Chemical reaction equilibria: the reaction coordinate, the standard Gibbs energy change and the equilibrium constant, effect of temperature on the equilibrium constant, evaluation of equilibrium constant and its relation to composition. (5 classes)
9. Class requirement and Evaluation

· Homework assignments

· Quizes 

· Two  Mid term exams
· Final Exam

10. Assessments of course goals and mark scheme

· Homework 10%

· Quizes 10%

· Mid term exams 40%

· Final Exams 40%

11 Exams Schedule

      - Exam 1: Monday 30th October 2017: 6.00pm
      - Exam 2: Monday 4th December 2017: 6.00pm

