ME 322 Mechanical Engineering Thermodynamics (Spring 2023)

MWF 11:30-12:20 in EPB 214
Professor: Dr. Dan Cordon, Mechanical Engineering
Email: dcordon@uidaho.edu
Office: Gauss Johnson Laboratory 234H


Office Hours:  TBD (see website)
Catalog Description:

ME 322 – Mechanical Engineering Thermodynamics (3 cr). Thermodynamic properties of substances, first and second laws of thermodynamics, thermodynamic analysis of mechanical engineering thermal components and cycles, psychrometric processes, and introduction to combustion systems.  Prerequisites: Chem 111, Phys 211.

Text Resources:
Balmer, R.T., Modern Engineering Thermodynamics, Academic Press, Burlington, MA, 2011.

This is the required course textbook, but a hard copy is *not* required.  This book is also available in a kindle edition through amazon.com at a substantially reduced price, and there may be a PDF of the text floating around on the Internet.

Balmer, R.T., Thermodynamic Tables to Accompany Modern Engineering Thermodynamics, Academic Press, Burlington, MA, 2011.  Everyone must purchase this supplement in hard-copy format.  This supplement will be used for in-class exercises, homework, and exams.

Course Websites:
Course materials (schedule and handouts): www.webpages.uidaho.edu/mindworks 
Gradebook, Homework Solutions: UI Canvas
Exams:
There will be several exams in this course. Format will be decided by the class, but expect around three in-class exams, and two take-home EES exams. In-class exams must be taken on the dates shown in the course schedule (on website) unless previous arrangements are made. Make-up exams will only be given in extenuating circumstances (family emergency, serious illness, etc.)
Course Goals:

· Retrieve thermodynamic properties (enthalpy, internal energy, entropy) using thermodynamic tables as well as EES software.

· Recognize when ideal gas relations are applicable and use these accordingly.

· Given a problem statement, define thermodynamic systems using a control surface as well as locations for heat and work transfer.
· Write equations for conservation of mass, energy and the second law of thermodynamics as they apply to specific situations. 
· Predict ideal and actual performance of common thermal components such as, pumps, compressors, turbines, heat exchangers. 
· Model and characterize the performance of simple Rankine, Brayton, Otto, Diesel, and vapor compression cycles.

· Determine properties of mixtures, in particular air and water.
· Plot and analyze common HVAC processes using a psychrometric chart.
· Estimate heat release from combustion of hydrocarbon fuels in the presence of excess air.
Grading:

Your grade will be based on a weighted average from the following course components:

Homework
70 % 
EES Exam 1 
7.5 %
EES Exam 2
7.5 %

Exam 1

 5 %
Exam 2

 5 %
Exam 3

 5 %
Final (optional)
  2.5 %  Exam Extra Credit


Course grades will be assigned on the following scale:
            90-100% = A
            80-90%   = B
            70-79%   = C
            60-79%   = D
            < 60%     = F

Academic Honesty:

As a student enrolled at the University of Idaho, you are bound by the UI Student Code of Conduct.  Article II, Section 1 of this code addresses academic honesty.  This code states…

Cheating on classroom or outside assignments, examinations, or tests is a violation of this code.  Plagiarism, falsification of academic records, and the acquisition or use of test materials without faculty authorization are considered forms of academic dishonesty and, as such, are violations of this code.  Because academic honesty and integrity are core values at a university, the faculty finds that even one incident of academic dishonesty seriously and critically endangers the essential operation of the university and may merit expulsion.

Any violation of this code will be considered for submission to the Office of the Dean of Students for review. Plagiarizing and/or cheating on an exam will result in a grade of F for the course, and you will be reported to the Dean of Student’s office. 
Homework Assignments:
Homework will be assigned on the course schedule (Mindworks), and there is typically one assignment each class period which is due the beginning of the following period. Homework will be done on paper and turned in at the beginning of the next class period. An occasional 1-day extension will be allowed (if you really couldn’t figure the homework out), but don’t let it become a habit. Homework solutions will be posted on Canvas, later the same day that homework is due.  For homework assignments requiring professional engineering solution documentation there are examples of this on the course schedule.

Much learning takes place as you solve homework problems.  Group discussion of the homework problems is encouraged.  Working in study groups can benefit all members of the group.  However, the group work ends when it comes time to write up your solution and/or compose your own computer code.  Just like fingerprints, homework solutions and computer codes are individually unique.  You are required to compose your own.  Submitting homework solutions and/or computer code that you did not compose by yourself and representing it as your own work is plagiarism.  Plagiarized homework will receive a grade of zero.  Further disciplinary action may be pursued consistent with the UI Student Code of Conduct (see above). 

Homework Formatting and Scoring:
The majority of your learning the topic of thermodynamics comes through struggling with homework problems. While long and tedious, the time spent learning how to apply the fundamental equations to simulating/solving real problems is time well spent. 

New Idea: There are ~30 homework assignments this semester. I’m thinking about making the homework grading *really* easy. You get 10 points if you did an assignment (at a reasonable quality) and turned it in on time, and 0 points if you didn’t. I’ll give everyone up to 50 homework points, which means you can miss/skip 5 assignments without it hurting your grade. But there will only be ~300 homework points available for the course (no bonus points from homework).
Let’s talk about this idea as part of our first day in class. 
Group Work:
Teamwork skills are a vital part of being a successful engineer. Furthermore, we know that *who* you study with has a larger impact on your success in college than any other factor we measure. A productive, collaborative study group goes a long way toward understanding course material, and correct use of engineering principles. I expect that most Thermodynamics students will be working together in a study group. That said, here are some things you should and shouldn’t do when working in groups:

Should Do:

· Have a means of communicating with whole group.

· Meet at same time/place and communicate location/time changes to the group.

· Ask questions of each other. Don’t blindly accept input from others without making them answer ‘why?’.

· Make sure the whole group is comfortable with a solution path was found.

· Figure out how to check one another’s solutions.

· Communicate expectations for group participation.

· Help one another debug code.

Must Not Do:

· Turn in the same work, even if you worked together. 

· Share electronic code – everyone needs to write their own code.
· Work together on take-home exams

Additional Notes:
