University of Arkansas
MEEG 54803 - Thermal Systems Analysis and Design - Online
Course materials on Blackboard

Instructor - Rick J. Couvillion, PhD, PE. Adjunct Professor. ric@uark.edu
Text - No text. Use instructor notes that are accessed via Blackboard.
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Prerequisites - Fluid Mechanics, Heat Transfer, Excel, Matlab, some programming.

Objectives
o Develop awareness and understanding of the relationships among the thermal sciences in the design process.
¢ Knowledge of thermal system component characteristics and their effect on overall system performance.
e Modeling of thermal systems and components.
e Thermal systems optimization.

Communication - Official mode of communication is through uark.edu email. Students are responsible for checking their
UARK accounts regularly. All communication between student and instructor and between student and student should be
respectful and professional. If the class finds discussion groups useful, they can be set up on Blackboard.

Access to a reliable internet connection is required for this course. An internet access problem is not an excuse
for late, missing, or incomplete coursework. If you experience problems with your internet connection while working on
this course, it is your responsibility to find an alternative access point, such as a public library or wi-fi hotspot.

Recorded Lectures and Lecture Notes - The lecture notes can be downloaded in the Weekly Lessons folders on
Blackboard. On average, 3 lecture notes will be covered each week. Recorded lectures that accompany the lecture
notes are also accessed in the Weekly Lessons folders. Course content and schedule are shown below.

Drills - There will usually be a Zoom drill each week. Drills will focus on questions about lectures and homework. Drills will
be recorded and made available for streaming via a link in Weekly Lessons. There are also some previously recorded
drill sessions that can be accessed in 'Previously Recorded Dirills’ folders on Blackboard.

Homework - Homework assignments 01 - 04 must be submitted before Exam 01 will be given. Homeworks 05 - 06 must
be submitted before Exam 02. Homework 07 must be submitted before Exam 03. Homework done by hand should be
scanned and submitted as a single pdf file. Submit homework to instructor by email. As indicated on the schedule below,
Exam 01 should be taken at the end of week 3, Exam 02 during week 6, and Exam 03 at the end of week 8.

Grading - Three Exams - 80%. Homework - 20%. Exams require a proctor approved by the instructor and the MSE
program. Approval form available in the ‘Downloads’ folder.

Units - Making units mistakes is unacceptable for senior and graduate engineers and will be severely penalized. All
results should have units. If a problem is stated in US units, it is to be worked in US units, not converted to Sl and
converted back to US. Recall that 1 Ibf = 32.17 lbm-ft/s?, 1 hp-s = 550 ft-Ibf, 1 Btu = 778 ft-Ibf.

Software - Excel and Visual Basic will be used on most assignments. Install Excel’s 'Solver' add-in. Excel spreadsheets
with built-in Visual Basic functions will also be used and are available in the 'Downloads' folder on Blackboard. Matlab
may be used later in the course and is available using UA’s license; instructions for accessing it are available in the
‘Downloads’ folder on Blackboard.

Academic Honesty - Academic honesty is expected, and dishonesty as described in the UA academic integrity policy will
be penalized. Penalties will range from getting zero on a homework, quiz, project, or exam to failure of the course and/or
report to the College of Engineering Academic Integrity Monitor. However, these penalties will pale in comparison to the
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instructor knowing that you are a person who cannot be trusted. If a potential employer asks, the instructor will be
obligated to express his concerns about your integrity.

Students are not permitted to collaborate on any quiz or exam without specific permission from the instructor in
advance, including collaboration through GroupMe, WhatsApp, or any other form of technology to exchange information
associated with a quiz or exam. Improper use of technology is considered academic misconduct that can result in the
same penalties as cheating in a face-to-face (in person) class. Listed below are some of what is considered academic
misconduct for quizzes or exams.

e Taking a screen shot of an online quiz or exam question, posting it to Chegg, GroupMe, or WhatsApp, and asking
for assistance.

e Answering an online quiz or exam question posted to Chegg, GroupMe or WhatsApp.

e Giving advice, assistance, or suggestions on how to complete a question associated with a quiz or exam.

e The use of online websites (Quizlet, Chegg) or search engines (Google) when exam instructions indicate these
are not allowed.

e Gathering to take an online quiz or exam with others and sharing answers in the process.

e Exchanging material associated with a quiz or exam through any form of technology (GroupMe, WhatsApp, etc.)
or using any unauthorized resources (Googling answers, use of websites such as Quizlet, Course Hero, Chegg,
etc).



MEEG 54803 - Thermal Systems Analysis and Design (TSAD)

Online - 8-Week Schedule

Week | Lecture Topics
01 Fluid Mechanics Energy Equation and Head Loss
02 Fluid Flow Resistance
01 03 Branching Flows
Homework 01
04 Piping Networks and Hardy-Cross Solution
05 Generalized Hardy-Cross
Homework 02
02 06 Pumps
07 Pump Affinity Laws, Specific Speed
Homework 03
08 Viscous Correction, Cavitation, Parallel/Series Operation
09 Closed Loops, Savings with Variable Speed
03 Homework 04
10 Duct Systems
Exam 01 - Lecture Notes 01-09. Homeworks 01-04 must be submitted before Exam 01 is taken.
11 Fans
04 12 Air Compressors
Homework 05
13 Heat Exchanger Review
14 Heat Exchanger Analysis
05 15 Manufacturer HX Information
16 Heat Recovery
Homework 06
17 Modeling and Simulation
06 Exam 02 - Lecture Notes 10-16. Homeworks 05-06 must be submitted before Exam 02 is taken.
18 Modeling and Simulation - Continued
19 Economics, Optimization Review
20 Optimization Examples
07 21 More Optimization Examples
There are no Lecture 22 Notes. Reserved for topic being developed.
23 Transient Analysis
24 Transient Analysis - cont.
08 Homework 07
25 Uncertainty in Thermal Systems

Exam 03 - Lecture Notes 17-25. Homework 07 must be submitted before Exam 03 is taken.




