52:103 Chemical Engineering Thermodynamics
January 17 - May 7, 2007
Instructor:  
David Rethwisch; 4139 SC; 335-1413; email: david-rethwisch@uiowa.edu

Office Hours:  
9:30-10:30 am Tuesday


2:30-3:30 pm Wednesday or by appointment.

TA:
Matt Scholten;  302 IATL; 335-3374; email: mscholte@engineering.uiowa.edu
Textbook:  
Elliott, J.R. and Lira, C.T., Introductory Chemical Engineering Thermodynamics, Prentice Hall, New York, 1999.

Course Description:


Chemical Engineering Thermodynamics reviews the principles of thermodynamics and concentrates on applying them to various unit operations and chemical processes.  The chief objective of this course is to further develop the foundation of thermodynamics and to apply this knowledge to the solution of problems of interest to the chemical engi​neer.  We will begin the course by reviewing heat and energy concepts followed by intro​ducing concepts such as entropy and equations of state.  Once this foundation of material is firmly understood we will consider the application of these concepts to real world prob​lems.  This includes prediction of the thermodynamic properties of materials and methods for calculating equilibrium compositions of two-phase or react​ing systems, including chemical and biochemical reacting systems, and how these are affected by changes in temperature and pressure.  This course will draw heavily from the prerequisite courses 52:041 Process Calculations & 59:009 Engr Fund III: Thermodynamics.    

Exam Schedule:

Midterm exams (open book)
7:00 pm 
Tuesday, February 20


7:00 pm
Tuesday, April 3

Final Exam (open book)
7:30 am
Monday, May 7
Grading: The distribution of points for grading is indicated below.  Grading will be on a curve with an approximate B average.


2 midterm exams
500


Final Exam
300

Project + Homework
200

TOTAL
1000

Homework:  Homework is due at the beginning of class on the day it is due.  Late homework will not be accepted. Unannounced quizzes may be given periodically. 
Exams will be closed book, closed notes except for one summary sheet (2 sides).  There will be 2 two-hour midterm exams and a two-hour final exam.  The midterm exams will be held at an arranged time in the evening and will usually comprise three problems based on the indicated material.  The final exam will be comprehensive, covering the whole course with particular emphasis placed on the material since the second midterm.  The homework will be graded by a T.A. and the exams will be graded by the instructors.

Project You will work on a group project in which you apply thermodynamic concepts to design a system or process.  Working effectively as a team is pivotal to the success of the project.
Professionalism: In this course you will reinforce positive patterns of professionalism and class conduct.  I assume that everyone is here because they want to be here, and that everyone is genuinely interested in learning the material rather than simply “getting a grade.” Learning should be fun and interesting, but at the same time, you should approach everything you do with high professional standards.  Professional traits include honesty, integrity, courtesy to others, and a clear motivation to understand and master the subject matter of the course.

Collaboration Policy: Discussion of homework problems with other students in the class and/or working in groups is not only acceptable, but encouraged.  Engineers in industry are generally expected to work as a team.  This is a good way to develop that team concept, and to learn from each other, thereby putting in fewer hours on homework.  Feel free to work together; how​ever, direct copying of an assignment in part or in total is not allowed.  College regulations recommend that a zero be given in all homework assignments if this policy is violated.  Cheating on hourly or final exams could result in an "F" in the course.

Accommodations for Disabilities.  If you feel that you may need an accommodation based on the impact of a disability please contact Dr. Rethwisch privately to discuss your specific needs.  You may also contact the Office of Student Disability Services (319/335-1462) to discuss the accommodations that are available for students with documented disabilities.

Course Learning Goals:

1. By the end of the course, the student will understand and be able to apply the laws of thermodynamics to open and closed systems.

2. By the end of the course, the student will have acquired a fundamental knowledge of thermodynamic properties of pure substances.

3. By the end of the course, the student will have acquired a fundamental knowledge of thermodynamic properties of solutions in single and multiphase systems.

4. By the end of the course, the student will have acquired a fundamental knowledge of vapor-liquid equilibrium and be able to solve VLE problems using simple models (e.g. Raoult’s or modified Raoult’s laws) and more complex models (gamma-phi formulation).

5. By the end of the course, the student will have learned about some important thermodynamic cycles and their engineering applications, including the Carnot and Rankine cycles.

6. By the end of the course, the student will be able to apply thermodynamic principles to steady-state flow processes such as nozzles, turbines and pumps

7. By the end of the course, the student will have had opportunities to further his or her professional development through practicing written, oral and graphical communication skills; working successfully within an assigned team and understanding the nature of teamwork; and successfully using modern computer tools to solve engineering thermodynamic problems.

8. By the end of the course, the student will have acquired a fundamental knowledge of chemical reaction equilibrium and be able to determine the equilibrium composition in equilibrium reaction systems.
Tentative Lecture Schedule: 

	Day
	Date
	Topic
	Readings
	Section(s)

	W
	Jan 17
	Course Policies; Basic Concepts; Energy Balance, Joule’s Experiment 
	pp. 11-30, 35-47
	Chapter 1.3-1.4

2.1-2.7

	F
	Jan 19
	Energy Balance on Open Systems
	pp. 47-58
	2.8-2.10

	M
	Jan 22
	Kinetic and Potential Energy; Closed and Steady State Systems; Entropy
	pp. 58-72
	2.11-2.14

	W
	Jan 24
	Entropy Balance; Carnot Engine; Turbines; Pumps; Compressors
	pp. 87-89, 96-127
	3.1, 3.3-3.15

	F
	Jan 26
	Turbines; Pumps; Compressors Carnot Cycle
	pp. 141-149
	3.10-3.15, 4.1-4.3

	M
	Jan 29
	Property Relations; Maxwell's Equations 
	pp. 171-189
	5.1-5.4

	W
	Jan 31
	Property Relations; Maxwell's Equations
	
	5.1-5.4

	F
	Feb 2
	Compressibility; Virial and Cubic EOS
	pp.193-210
	6.1-6.7

	M
	Feb 5
	Compressibility; Virial and Cubic EOS
	
	6.1-6.7

	W
	Feb 7
	Compressibility; Virial and Cubic EOS
	
	6.1-6.7

	F
	Feb 8
	Departure Functions
	pp. 229-249
	7.1-7.9

	M
	Feb 12
	Departure Functions
	
	7.1-7.9

	W
	Feb 14
	Departure Functions
	
	

	F
	Feb 16
	Project Introduction – class participation required
	
	

	M
	Feb 19
	Problem Solving, Review
	
	

	T
	Feb 20
	Exam I  Chapters 1-7     7-9 p.m.
	
	

	W
	Feb 21
	Phase Equilibrium
	pp. 257-278
	8.1-8.11

	F
	Feb 23
	Phase Equilibrium
	
	8.1-8.11

	M
	Feb 26
	Raoult’s Law
	pp. 283-305
	9.1-9.4

	W
	Feb 28
	Raoult’s Law, Emission Calculations
	pp. 305-307
	9.4-9.5

	F
	Mar 2
	Emission Calculations
	
	9.4-9.5

	M
	Mar 5
	Non-ideal Mixtures
	pp. 307-315, 319-335
	9.6,9.8,10.1-10.3

	W
	Mar 7
	Activity Models, Modified Raoult’s Law
	pp. 355-379
	11.1-11.4

	F
	Mar 9
	Activity Models
	
	11.1-11.4

	M
	Mar 12
	NO CLASS (Spring Break)
	
	

	W
	Mar 14
	NO CLASS (Spring Break)
	
	

	F
	Mar 16
	NO CLASS (Spring Break)
	
	

	M
	Mar 19
	Local Composition Models
	pp. 381-400
	11.6

	W
	Mar 21
	Fitting Activity Models
	pp. 400-403, 410-412
	11.7,11.10

	F
	Mar 23
	LLE
	pp. 423-432
	12.1-12.3

	M
	Mar 26
	LLVE by EOS
	pp. 432-433
	12.4

	W
	Mar 28
	VLE by EOS; Phase I report due in class
	pp. 335-344
	10.4

	F
	Mar 30
	VLE by EOS
	pp. 344-346
	10.4-10.6

	M
	Apr 2
	Problem Solving, Review
	
	

	T
	Apr 3
	Exam II Chapters 8-12    7-9 pm
	
	

	W
	Apr 4
	Phase Diagrams
	pp. 445-459
	13.1

	F
	Apr 6
	Phase Diagrams
	
	13.1

	M
	Apr 9
	Phase Diagrams; Phase II summary due in class
	
	13.1

	W
	Apr 11
	Residue Curves
	pp. 470-475
	13.3

	F
	Apr 13
	Reacting Systems
	pp. 481-492
	14.1-14.3

	M
	Apr 16
	Temperature Effects
	pp. 492-502
	14.4-14.6

	W
	Apr 18
	Energy Balances; Pressure
	pp. 502-503
	14.6-14.7

	F
	Apr 20
	Multireaction Equilibria
	pp. 503-510
	14.8

	M
	Apr 23
	Misc Topics
	pp. 510-521
	14.9-14.11

	W
	Apr 25
	Problem solving

Project Report Due
	
	

	F
	Apr 27
	Project presentations
	
	

	M
	Apr 30
	Project presentations
	
	

	W
	May 2
	Project presentations
	
	

	F
	May 4
	Review for Final Exam
	
	

	M
	May 7
	Final Exam   7:30 a.m.
	
	


