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Introduction

The teaching of graduate level Chemical Engineering Thermodynamics is a challenging topic for any lecturer. The different levels of training and interest from graduate students and the width of the subject matter in terms of scope make a hard ensemble to be balanced by a single instructor. Our objective is to combine our different approaches and strengths regarding the teaching of Chemical Thermodynamics into a single, coherent set of lectures that will be taught simultaneously at the Chemical and Materials Engineering Department of the University of Alberta and at the Chemical and Petroleum Engineering Department at the University of Calgary starting at the fall semester of 2006.

Our different backgrounds and interests related to thermodynamics intersect at the fundamental level where we are both interested in the physics of fluids and fluid mixtures as well as a desire to develop an interest in Thermodynamics and Physical-Chemistry in our graduate students. These core interests are complemented by our different professional activities, ranging from fundamental experimental research related to the behavior of complex hydrocarbon mixtures (Shaw) to advanced thermodynamic modeling and equation of state development (Satyro).

Our goal is to imprint on the students our love towards the fundamental aspects of thermodynamics, fluid phase equilibrium and physical-chemistry, and involve our students in aspects of problems we routinely solve in the normal activities related to our professional lives. Given our different backgrounds we can enrich the student’s experience by providing different perspectives on similar problems as well as unique perspectives on problems related to our specialities.
More broadly, we envision this collaborative initiative as a pilot project intended to work out strategies for delivering high quality graduate courses where there are too few students at any one institution or where key expertise is thinly distributed among universities for courses to be offered routinely, e.g. where sabbatical leaves or enrolment preclude annual course offerings of key courses. 
Title and Description
CHE 624: Advanced Chemical Thermodynamics




U of A

ENCH 633: Chemical Thermodynamics





U of C

For now, both courses will retain their individual identities at their respective institutions. The syllabus for both courses is similar and comprises:
· Basic thermodynamic principles, First and second laws of thermodynamics.
· Equations of state and activity coefficient models.
· Phase and chemical equilibrium.
· Flash calculations and integration of thermodynamics with process simulation.
· Phase diagrams for single, binary and multi-component mixtures.
· Data regression, data correlation and physical property estimation.

Both instructors possess detailed instructional materials (CHE 624 has an extensive WebCT site already) and are actively developing course content. We plan to combine these materials and develop new materials as required over the summer.

CHE 624 at U of A has just completed its third annual cycle, while ENCH 633 at U of C is a new course to be based in part on a collection of “short course” instructional materials intended for practicing engineers. 

Number of Students

CHE 624 (U of A) between 10 and 20 students annually (enrolments are typically ~ 15)  ENCH 633 (U of C) expected enrolment is between 15 and 25 students









Name of Instructors and Contact Information

Dr. John M. Shaw, P. Eng.
Professor and NSERC Chair in Petroleum Thermodynamics

Department of Chemical and Materials Engineering

University of Alberta

jmshaw@ualberta.ca
780-492-8236

Dr. Marco Satyro, P. Eng.
Adjunct Professor

Department of Chemical and Petroleum Engineering

University of Calgary

msatyro@ucalgary.ca
Chief Technology Officer
Virtual Materials Group, Inc.
marco@virtualmaterials.com
403-241-3929

Support Staff

Currently, CHE 624 at U of A has a ~ 2 hr per week marker.
Goals for Improving Course

· Expose students to the experience of two lecturers and a broader student base simultaneously to enhance discussion and the learning experience more broadly
· Action item: seek advice, training and support for real time audio + video connections between sites

· Action item: seek funding for at least one face to face meeting with students and instructors at the two universities
· Allow lecturers to lecture on their areas of expertise to two graduate classes simultaneously in order to enhance the quality of the student experience

· Action items: as above
· Create a uniform set of lectures, notes, and demonstrations for U of A and U of C students
· Action item: combine efforts and resources to create a superb course (in progress)
· Action item: seek advice, training and support for preparing and mounting videos and web documents in a readily accessible format

· Action item: seek funding for face to face meetings required to hammer out details not readily resolved remotely
· Explore on-line instruction via on-line lecture notes, virtual labs and exercises
· Action item: seek advice, training and support related to the evaluation of options ahead of time and collaboratively with student groups. This is expected to be an iterative process
· Provide students to advisory access from two lecturers
·  Action item: enhance student experience and course delivery efficiency with timely and targeted advice by e-mail, phone and in person
Proposed Teaching Methods

· Lectures using computer overhead and remote computer / audio

· Use of real time collaborative tools

· On-line notes and labs
· Tutorials with remote computer / audio

· Students will participate in the ongoing development of course materials and delivery methods as part of their assignments and projects

· Action item: Some students will require advice, training and possibly funding to pursue their assignments and projects
Information Technology

· Real time audio and video links for lectures and tutorials
· Real time collaborative tools such as Elluminate

· Interactive website using .NET technologies for virtual labs

Proposed Evaluation

· Student performance on quizzes and exams

· Student performance on course projects
· Student led evaluation of all tools used to prepare and deliver the course and the course materials
Previous Experience

· Marco Satyro: extensive experience in teaching short courses (2 to 10 days) for practicing engineers on thermodynamics, physical property estimation and distillation 
· John Shaw: more than 20 years experience teaching undergraduate and graduate courses at the U of A and at the U of Toronto. Participated in one of the first inter university links for joint course offering between U of T, McMaster and U of  Waterloo with Prof. P. Silveston (Waterloo, retired) during the mid nineties. Taught CHE 624 for the past three years.
Timing

Our plan and goals are clear. We expect to move forward with a preliminary attempt during the Fall semester, 2006.

Funding Request
Following a discussion with Margaret Rhodes of Instructional Services, on June 20 2006, we seek support for the action items highlighted above. It is not clear at this time, what services, software, and facilities will be available in house (gratis – teaching services, AICT and their equivalents at U of C) or on a cost recovery basis (e.g.: Faculty of Extension, Creative Services, video conferencing etc. at U of A and their equivalents at U of C), and what services, software, etc. will need to be purchases externally. 
Our immediate needs relate to course delivery option selection, implementation and training, as a decision must be implemented by September 2006, and to development of joint course content and implementation of a content management and access platform. These two action items represent a minimum expenditure of ~ $15,000 at commercial rates.
While the course is running, we would like to fund a face to face meeting for the students and instructors and one trip each way for the instructors. We expect that this will cost ~ $2500 ($120 x 15 student traveling (Red Arrow bus fare return) plus refreshments for a half day meeting, $ 600 for the instructor only trips).
Global costs for this initiative will become clearer as we move forward. However, a budget of less than $20,000 is envisioned, particularly if some or most action items can be accommodated in house. A minimum budget of $ 5000 is needed to test the concept.
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