
 

Energy Transfer Operations 
ECH 3223 Section 6243  

Class Periods: Monday / Wednesday /Friday, 4th period, (10:40 AM - 11:30 AM) 
Location: Weimer 1084 

Academic Term: Spring 2022 
 
Instructor 

Prof. Fan Ren 
Distinguished Professor, Chemical Engineering Department, University of Florida 
Office: ChE Room 427 
Email address: ren@che.ufl.edu 
Office telephone: 352-294-4727 
Office hours:  
Monday 9:30-10:30 AM 
Wednesday 9:30-10:30 AM 
Web site: UF course Canvas web site 
 

Tutor/Grader 
Yinhao Jia 
MS student, Chemical Engineering Department, University of Florida Office: ChE  
Office: ChE Room 226 
Email address: jiayinhao@ufl.edu 
Office telephone: 352-328-9410 
Office hours: TBD 

 
Office Hours 

Office hours will be held exclusively over zoom. The time for these office hours will be determined following 
consultation with students for availability. A zoom link will be provided via the Canvas course calendar for 
these office hours. 

 
Course Description 

Steady state conduction in solids and heterogeneous materials, transient conduction, convection heat transfer, 
heat transfer during boiling and condensation, radiation heat transfer, design of heat-transfer equipment and 
heat exchange networks. 

 
Credit Hours: 3 

 
Course Pre-Requisites / Co-Requisites 

All students should have successfully passed Computer Model Formulation (COT 3502) and Elementary 
Transport Phenomena (ECH 3264). 

 
Required Textbooks and Software 

Heat Transfer, 10th ed., by J.P. Holman, McGraw Hill. ISBN 9780073529363. 
Course Objectives 

Upon completion of this course the student will be able to: 

1. Explain the basics of heat transfer including Newton's law of cooling, Fourier's law, and concepts 
concerning heat transfer coefficients and dimensionless numbers 

2. Derive a mathematical description of heat transfer problems using shell balances in Cartesian, 
cylindrical, and spherical coordinates 

3. Be able to solve unsteady and multi-dimensional heat transfer problems using the knowledge of the 
equations of change and knowing how to perform separation of variables and/or similarity 

mailto:ren@che.ufl.edu
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transformations 
4. Learn how to design heat exchanger networks and evaporators 

 
Materials and Supply Fees 

N/A 
 

Recommended Materials 
Not applicable. 
 
 

 
Relation to Program Outcomes (ABET): 

Outcome Coverage* 

1. An ability to identify, formulate, and solve complex 
engineering problems by applying principles of 
engineering, science, and mathematics 

Assessed 

2. An ability to apply engineering design to produce 
solutions that meet specified needs with 
consideration of public health, safety, and welfare, 
as well as global, cultural, social, environmental, 
and economic factors 

Assessed 

3. An ability to communicate effectively with a range 
of audiences 

 

4. An ability to recognize ethical and professional 
responsibilities in engineering situations and make 
informed judgments, which must consider the 
impact of engineering solutions in global, 
economic, environmental, and societal contexts 

 

5. An ability to function effectively on a team whose 
members together provide leadership, create a 
collaborative and inclusive environment, establish 
goals, plan tasks, and meet objectives 

 

6. An ability to develop and conduct appropriate 
experimentation, analyze and interpret data, and 
use engineering judgment to draw conclusions 

 

7. An ability to acquire and apply new knowledge as 
needed, using appropriate learning strategies 

 

*Coverage is given as high, medium, or low. An empty box indicates that this outcome is not covered or 
assessed in the course. 



 

Course Schedule 

The course will proceed according to the following tentative schedule; this is provided to give a rough timeline 
for the course and corresponding chapters in the textbook. Updates will be posted on Canvas. 

 
Week 1: Intro / General heat diffusion equation (Chapters 1 & 2) 
Week 2: General heat diffusion equation & boundary conditions         (Chapter  2) 
Week 3: 1D steady-state heat diffusion / Thermal resistance      (Chapter 2) 
Week 4: Steady State Conduction-Multiple Dimensions (Chapter 3) 
Week 5: Steady State Conduction-Multiple Dimensions (Chapter 3) 
Week 6: Unsteady State Conduction (Chapter 4) 
Week 7: Unsteady State Conduction (Chapter 4) 
Week 8: Convection  (Chapter 5) 
Week 9: Convection  (Chapter 5) 
Week 10: Force Convection (Chapter 6) 
Week 11: Radiation   (Chapter 8) 
Week 12: Radiation   (Chapter 8) 
Week 13: Condensation and Boiling (Chapter 9) 
Week 14: Heat Exchangers (Chapter 10) 
Week 15: Heat Exchangers (Chapter 10) 

 

Attendance Policy, Class Expectations, and Make-Up Policy 
• Homework assignments are due on every Tuesday 5 PM, and no late submission will be accepted. 

Homework needs to be prepared in a Word document and email it to Grader.  No late homework 
submission will be accepted. 

• There are four exams in this class and two questions in each exam. 
• Requests for make-up exams will be considered only for those students who missed due to an acceptable 

reason (illness, family emergencies, military obligation, religious holidays, participation in official 
university activities, etc.) as listed in the undergraduate catalog. It is required that, whenever possible the 
student notifies the instructor about the situation prior to the exam, preferably at least two weeks in 
advance. https://catalog.ufl.edu/ugrad/current/regulations/info/attendance.aspx 

• Students arriving late for an exam will be given only the balance of time remaining to complete their work 
unless an acceptable reason (see above) is provided. 

https://catalog.ufl.edu/ugrad/current/regulations/info/attendance.aspx


 

F2F Course Policy in Response to COVID-19 
A face-to-face instructional section (6243) will be provided to accomplish the student learning objectives of this 
course. In response to COVID-19, the following policies and requirements are in place to maintain your learning 
environment and to enhance the safety of our in-classroom interactions. 

• You are required to wear approved face coverings at all times during class and within buildings. Following 
and enforcing these policies and requirements are all of our responsibility. Failure to do so will lead to a 
report to the Office of Student Conduct and Conflict Resolution. 

• This course has been assigned a physical classroom with enough capacity to maintain physical distancing (6 
feet between individuals) requirements. Please utilize designated seats and maintain appropriate spacing 
between students. Please do not move desks or stations. 

• Sanitizing supplies are available in the classroom if you wish to wipe down your desks prior to sitting down 
and at the end of the class. 

• Follow your instructor’s guidance on how to enter and exit the classroom. Practice physical distancing to the 
extent possible when entering and exiting the classroom. 

• If you are experiencing COVID-19 symptoms (Click here for guidance from the CDC on symptoms 
of coronavirus), please use the UF Health screening system and follow the instructions on whether 
you are able to attend class. Click here for UF Health guidance on what to do if you have been 
exposed to or are experiencing Covid-19 symptoms. 

• Course materials will be provided to you with an excused absence, and you will be given a reasonable 
amount of time to make up work. Find more information in the university attendance policies. 

 
What should I do if someone I live with or have frequent contact with tests positive or starts showing 
symptoms? What should I do if I test positive or start showing symptoms? 

 
1. First and foremost, stay home. Do not come into class and put others at risk. 
2. File a report with UF Screen, Test, and Protect (STP). Arrange to get tested and/or plan to quarantine. This 

will change your status to “not cleared” to return to campus. You may not come into the lectire without 
at least one negative test result after your symptoms are gone or after the full 2-week quarantine 
period. Either one of these should change your “not cleared” status back to “cleared”. We cannot mandate 
testing, but you will not be allowed back into the building without “cleared” status. 

3. Finally, make sure that you follow up with UF for the contact tracing / quarantine interview. 
 

*Note: If you are unable to get food/supplies to quarantine properly, let me know and I will help get you 
what you need. If, for whatever reason, you are unable to afford a test, please let me know and we will 
figure something out. 

 
Following and enforcing these policies are all our responsibility. Failure to do so will lead to a report to 

the Office of Student Conduct and Conflict Resolution, the revocation of lab/building access, and grade 
penalties, up to and including failing the course. 

https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html
https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html
https://coronavirus.ufhealth.org/screen-test-protect/covid-19-exposure-and-symptoms-who-do-i-call-if/
https://coronavirus.ufhealth.org/screen-test-protect/covid-19-exposure-and-symptoms-who-do-i-call-if/
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Evaluation of Grades 
 

Assignment Percentage of Final Grade 
Homework* 40% 

Exam 1 (Chap 1 and 2) 15% 
Exam 2 (Chap 3 and 4) 15% 
Exam3 (Chap 5 and 6) 15% 

Exam4 (Chao 8, 9 and 10) 15% 
* Homework will be due on every Tuesday 5 PM. 

 
Grading Policy 

Final grades will be assigned using the standard deviation (σ) method. The scale for the course will be as 
follows: 

 

Percent  Grade Grade 
Points  

90.0 - 100.0  A 4.00 
87.0 - 89.99  A- 3.67 
84.0 - 86.99  B+ 3.33 
81.0 – 83.99 B 3.00 
78.0 - 80.99  B- 2.67 
75.0 - 79.99  C+ 2.33 
72.0 – 74.99  C 2.00 
69.0 - 71.99  C- 1.67 
66.0 - 68.99  D+ 1.33 
63.0 - 65.99  D 1.00 
60.0 - 62.99  D- 0.67 
0 - 59.99  E 0.00 

 
More information on UF grading policy may be found at: 
https://catalog.ufl.edu/ugrad/current/regulations/info/grades.aspx 

 

https://catalog.ufl.edu/ugrad/current/regulations/info/grades.aspx


 

Students Requiring Accommodations 
Students with disabilities who experience learning barriers and would like to request academic accommodations 
should connect with the disability Resource Center by visiting https://disability.ufl.edu/students/get-started/. It is 
important for students to share their accommodation letter with their instructor and discuss their access needs, as 
early as possible in the semester. 

 
Course Evaluation 
Students are expected to provide professional and respectful feedback on the quality of instruction in this course by 
completing course evaluations online via GatorEvals. Guidance on how to give feedback in a professional and 
respectful manner is available at https://gatorevals.aa.ufl.edu/students/. Students will be notified when the 
evaluation period opens, and can complete evaluations through the email they receive from GatorEvals, in their 
Canvas course menu under GatorEvals, or via https://ufl.bluera.com/ufl/. Summaries of course evaluation results 
are available to students at https://gatorevals.aa.ufl.edu/public-results/. 

 
University Honesty Policy 
UF students are bound by The Honor Pledge which states, “We, the members of the University of Florida community, 
pledge to hold ourselves and our peers to the highest standards of honor and integrity by abiding by the Honor Code. 
On all work submitted for credit by students at the University of Florida, the following pledge is either required or 
implied: “On my honor, I have neither given nor received unauthorized aid in doing this assignment.” The Honor 
Code (https://sccr.dso.ufl.edu/policies/student-honor-code-student-conduct-code/) specifies a number of 
behaviors that are in violation of this code and the possible sanctions. Furthermore, you are obligated to report any 
condition that facilitates academic misconduct to appropriate personnel. If you have any questions or concerns, 
please consult with the instructor or TAs in this class. 

 
Commitment to a Safe and Inclusive Learning Environment 
The Herbert Wertheim College of Engineering values broad diversity within our community and is committed to 
individual and group empowerment, inclusion, and the elimination of discrimination. It is expected that every person 
in this class will treat one another with dignity and respect regardless of gender, sexuality, disability, age, 
socioeconomic status, ethnicity, race, and culture. 

 
If you feel like your performance in class is being impacted by discrimination or harassment of any kind, please 
contact your instructor or any of the following: 
• Your academic advisor or Graduate Program Coordinator 
• Robin Bielling, Director of Human Resources, 352-392-0903, rbielling@eng.ufl.edu 
• Curtis Taylor, Associate Dean of Student Affairs, 352-392-2177, taylor@eng.ufl.edu 
• Toshikazu Nishida, Associate Dean of Academic Affairs, 352-392-0943, nishida@eng.ufl.edu 

 
Software Use 
All faculty, staff, and students of the University are required and expected to obey the laws and legal agreements 
governing software use. Failure to do so can lead to monetary damages and/or criminal penalties for the individual 
violator. Because such violations are also against University policies and rules, disciplinary action will be taken as 
appropriate. We, the members of the University of Florida community, pledge to uphold ourselves and our peers to 
the highest standards of honesty and integrity. 

 
Student Privacy 
There are federal laws protecting your privacy with regards to grades earned in courses and on individual 
assignments. For more information, please see: https://registrar.ufl.edu/ferpa.html 

 
STUDENTS IN DISTRESS  
Students in Distress (Includes distressed students, disruptive students, dealing with suicidal crisis,  
and assisting student veterans):  
a. Counseling & Wellness Center: 352-392-1575  
b. Dean of Students Office: 352-392-1261  
Homepage: https://www.dso.ufl.edu/

https://disability.ufl.edu/students/get-started/
https://gatorevals.aa.ufl.edu/students/
https://ufl.bluera.com/ufl/
https://gatorevals.aa.ufl.edu/public-results/
https://sccr.dso.ufl.edu/policies/student-honor-code-student-conduct-code/
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Campus Resources: 
 

Health and Wellness 
U Matter, We Care: 
Your well-being is important to the University of Florida. The U Matter, We Care initiative is committed to 
creating a culture of care on our campus by encouraging members of our community to look out for one another 
and to reach out for help if a member of our community is in need. If you or a friend is in distress, please contact 
umatter@ufl.edu so that the U Matter, We Care Team can reach out to the student in distress. A nighttime and 
weekend crisis counselor is available by phone at 352-392-1575. The U Matter, We Care Team can help connect 
students to the many other helping resources available including, but not limited to, Victim Advocates, Housing 
staff, and the Counseling and Wellness Center. Please remember that asking for help is a sign of strength. In case 
of emergency, call 9-1-1. 

 
Counseling and Wellness Center: http://www.counseling.ufl.edu/cwc, and 392-1575; and the University 
Police Department: 392-1111 or 9-1-1 for emergencies. 

 
Sexual Discrimination, Harassment, Assault, or Violence 
If you or a friend has been subjected to sexual discrimination, sexual harassment, sexual assault, or violence 
contact the Office of Title IX Compliance, located at Yon Hall Room 427, 1908 Stadium Road, (352) 273-1094, 
title-ix@ufl.edu 

 
Sexual Assault Recovery Services (SARS) 
Student Health Care Center, 392-1161. 

 
University Police Department at 392-1111 (or 9-1-1 for emergencies), or http://www.police.ufl.edu/. 

 

Academic Resources 

 

E-learning technical support, 352-392-4357 (select option 2) or e-mail to Learning-support@ufl.edu. 
https://lss.at.ufl.edu/help.shtml. 

 
Career Resource Center, Reitz Union, 392-1601. Career assistance and counseling. https://www.crc.ufl.edu/. 

 
Library Support, http://cms.uflib.ufl.edu/ask. Various ways to receive assistance with respect to using the 
libraries or finding resources. 

 
Teaching Center, Broward Hall, 392-2010 or 392-6420. General study skills and tutoring. 
https://teachingcenter.ufl.edu/. 

 
Writing Studio, 302 Tigert Hall, 846-1138. Help brainstorming, formatting, and writing papers. 
https://writing.ufl.edu/writing-studio/. 

 
Student Complaints Campus: https://care.dso.ufl.edu. 

 
On-Line Students Complaints: http://www.distance.ufl.edu/student-complaint-process. 
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