Syllabus Fall 2008:  ChE 326 Chemical Engineering Thermodynamics
Fall 2008:  ChE 326 Topic Schedule

Instructor:
D. Eric Aston
Office: BEL 301
Phone: 885-6953
E-mail: aston@uidaho.edu
Meetings:
MWF 11:30-12:20, AD 208, 3 Credits

Office hrs:
~3-4 PM TTh, by appointment and via e-mail
Text:
Engineering and Chemical Thermodynamics.  Milo D. Koretsky, Wiley, 2004. ISBN: 978-0-471-38586-8. Alternate reference: Introduction to Chemical Engineering Thermodynamics.  Smith, Van Ness & Abbott, 7th ed., McGraw Hill, 2005.

Course description:  Familiarization with thermodynamic analysis of chemical engineering problems including the phase behavior and physical property estimates of ideal and nonideal fluids and reaction equilibria applied to basic chemical processes.

Objectives: By taking this course, you will...

1. Improve your understanding of the fundamental theories of chemical thermodynamics in the context of observable phenomena and basic computational methodologies.

2. Learn the foundational thermodynamic relationships to designing chemical phase separation processes (ChE 330). It is extremely important to focus on exact and precise notation and terminology usage with agreed upon definitions.

3. Strengthen your problem-solving and critical thinking skills through various modes of practice (below). Excel spreadsheets should be used often to solve and plot results.

4. Enhance your ability to attack increasingly complex problems in ChE thermo: asking the right questions (Socratic method, inductive/deductive, etc.) and constructing suitable answers.

5. Discover what learning methods work best for you in thermo, ChE, and other disciplines.

Outcomes: At the end of this semester, successful students will have...

1. Competency in terminology, graphical representation, and theoretical basis of chemical phase equilibria, specifically of fluid phases such as for mixing, distillation, liquid extraction, etc. This includes a basic understanding of the fundamental molecular phenomena that cause phase behavior.

2. Shown growth in their understanding of chemical phase equilibria and ability to solve more complex problems, e.g., ideal and nonideal multicomponent interactions in two or more phases with simple reactions.

3. Experience solving multidimensional problems, including the estimation of fluid properties from equations of state (EOS), determining nonideal molecular interactions, and calculating energies and masses transferred associated with phase state changes.

4. Prepared themselves for the integrated performance of chemical separations (ChE 330) by applying material and energy balances and phase equilibrium predictions with common chemical engineering processes, such as distillation, liquid extraction, gas absorption, leaching, etc.

5. Personal understanding of the way they learn, the impediments particular to their learning process, and the means by which they will grow their skills (and thereby performance) in the practice of chemical engineering and other fields.

Practice & Performance:
1. Homework (30%): Daily/weekly, due beginning of class. Lowest two scores will be dropped. Late assignments are not accepted.
*Being absent is not directly penalized
**Late attendance will reduce your homework grade by 50%.

2. Portfolio (optional): contains self-assessments, corrections, quizzes, homework, in that order.

3. Quizzes (35%): no make-ups!

4. Final Exam (35%): cumulative but not exhaustive.

	Week
	Chap.Sect
	Topics (*Additional Notes)

	 1.  Aug 25
	*1-4.2
	Introduction, review, molecular thermodynamics, begin Ch 4

	 2.  Sep 3
	*4.1-4
	No class Sep 1. Intermolecular forces, PVT equations of state (EOS)

	 3.  Sep 8
	4.3-5.6
	EOS Continued, thermo properties, correlations for nonideality

	 4.  Sep 15
	6.1-3
	Vapor-Liquid Equilibrium (VLE) models and calculations

	 5.  Sep 22
	6.3-5
	Multicomponent VLE & distillation processes

	 6.  Sep 29
	7.1-3
	Fugacity and real VLE system phase behavior

	 7.  Oct 6
	7.3-4
	Fugacity, fugacity coefficient & real solutions

	 8.  Oct 13
	7.5-6
	(Midterms) Phase equilibria and diagrams continued

	 9.  Oct 20
	8.1-2
	VLE & LLE diagrams in Pxy and Txy coordinates

	10.  Oct 27
	8.3-4
	VLLE, solid phase diagrams (SLE, SSE, etc.), adsorption phenomena

	11.  Nov 3
	8.5-6
	Colligative properties (osmotic pressure, boiling point elevation, etc.)

	12.  Nov 10
	9.1-5
	Reaction equilibria, extent of reaction, and reaction stability

	13.  Nov 17
	9.6-8
	Equilibrium constants, electrochemistry and multiple reactions

	14.  Nov 24
	BREAK!
	NO CLASSES!  Thanksgiving!

	15.  Dec 1
	9.9
	Equilibrium quotients/constants and conversions

	16.  Dec 8
	
	Dead Week!  Make up or special topics

	17.  Dec 15
	FINALS
	Final Exam – Friday, Dec 19, 10 AM-12 PM, AD 208.

	18.  Dec 20
	BREAK!
	Christmas/New Year’s.  Spring semester starts Wed., Jan 14, 2007.


