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I.   COURSE DESCRIPTION IN ABET FORMAT 

 
II    STUDENT PERFORMANCE ASSESSMENT  

Course Outcomes Taught (None Assessed) 
Summary of Student Performance       
End of Course Observations 
 

II.  PROJECT WRITTEN REPORTS  
Summary of Topics covered by Test   
Original Test Questions & Master Solution/grading scheme used   
(Summary of topics can be a separate page or include on the assignment itself) 
  Above Average  (Graded original work ) 
  Average       (Graded original work ) 
  Below Average  (Graded original work ) 

 
III.  PROJECT ORAL REPORTS (VIDEO ARTICULATION) 

Summary of Topics covered by Test   
Original Test Questions & Master Solution/grading scheme used   
(Summary of topics can be a separate page or include on the assignment itself) 
  Above Average  (Graded original work ) 
  Average       (Graded original work ) 
  Below Average  (Graded original work ) 

 
 III.   QUIZZES 

Summary of Topics covered by Quiz  
Original Quiz Questions & Master Solution/grading scheme used   
  Above Average  (Graded original work ) 
  Average       (Graded original work ) 
  Below Average  (Graded original work ) 

 
 IV.   EXERCISES 

Summary of Topics covered by Homework  
Original Homework Questions & Master Solution/grading scheme used   
    Above Average  (Graded original work ) 
  Average       (Graded original work ) 
  Below Average  (Graded original work ) 

 
 V.    DISCUSSION FORUM POSTS 

List of topics covered by forum  
Discussion Forum Instructions and Grading Scheme 
  Above Average  (Graded original work ) 
  Average       (Graded original work ) 
  Below Average  (Graded original work ) 

 
 



 
Course Description in ABET Format  

 
CHEMICAL ENGINEERING DEPARTMENT 

CHEG 3304 CHEMICAL ENGINEERING THERMODYNAMICS II 
 

1. Course number and name: CHEG 3304 Chemical Engineering Thermodynamics II 
2. Credits and contact hours: 3 credit hours; 3 contact hours 

 
3. Instructor’s or course  

coordinator’s name: 
Dr. Irvin Osborne-Lee, Professor of Chemical Engineering 

4. Text book: Title: Introduction to Chemical Engineering Thermodynamics 
                   Author: J. M. Smith, H. C. Van Ness, and M. M. Abbott 
                   Publisher, Year & Edition: 7th edition, McGraw-Hill, 2001, ISBN: 0-07-310445-0 

(preferred); or more recent edition.  Authors website: 
http://www.mhhe.com/engcs/chemical/smith/  

  a. Other Supplemental material 1. LearnChemE.com (last accessed 1/18/2021) 
http://www.learncheme.com/.  In particular, many of the 
screencasts on thermodynamics, 
http://www.learncheme.com/screencasts/thermodynamics  
2. Devoe (last accessed 1/18/2021) 
http://www2.chem.umd.edu/thermobook/, open source 
textbook. 

5. Specific course information  
 a. Brief description of the content of the 

course (catalog description) 
Credit 3 semester hours. Properties of ideal and non-ideal 
binary and multi-component mixtures. Studies of 
equilibrium for single-and multi-component systems based 
on methods of corresponding states, equations of state and 
activity coefficients. Chemical equilibrium applied to both 
homogeneous and heterogeneous systems. 

 b. Prerequisites or  
     Co-requisites 

CHEG 2334 (2043) and MATH 2320 (2043) 

 c. *Indicate whether a required, elective, or 
selected elective (as per definition 
provided) course in the program 
 

Required 

6. a. Specific goals for the course specific 
outcomes of instruction (e.g. The student 
will be able to explain the significance of 
current research about a particular topic.)   

 
Students will be able to : 
 

b. Explicitly indicate which of the student outcomes 
listed in Criterion 3 or any other outcomes are 
addressed by the course.  
 

The specific goals for the course specific outcomes listed 
on the left column will address the following student 
learning outcomes: 

 1. Demonstrate knowledge of the 1st, 2nd and 
3rd laws of thermodynamics  

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

 2. Apply knowledge of 1st and 2nd laws of 
thermodynamics to identify, formulate and solve 
problems in energy conservation, power cycles, 
refrigeration cycles and liquefaction systems 



 3. Apply knowledge of multi-component 
mixture physical equilibrium, and chemical 
equilibrium to identify, formulate and solve 
problems in reacting and non-reacting systems  

 

 4. Demonstrate use of modern tools of the 
profession in solving multi-component mixture 
physical equilibrium problems in reacting and/or 
non-reacting systems  

7 Brief list of topics to be covered 
 

Review 1st, 2nd & 3rd laws (chapters 1-5)             (6 hours) 
Ideal gas law                                                        (3 hours) 
Thermodynamic properties of fluids:  
states of matter, energy & entropy changes         (6 hours) 
Maxwell’s relations, equations of state,  
property relationships                                          (3 hours) 
Residual properties                                              (4 hours) 
Power & refrigeration cycles                               (6 hours) 
Vapor/liquid equilibrium                                     (6 hours) 
Solution thermodynamics                                    (6 Hours)   
Gamma Phi Formulation                                     (3 hours) 
Project activities                                                  (3 hours) 
                 Total                                                   (45 hours) 

 

 



 
 

II    STUDENT PERFORMANCE ASSESSMENT 
 
 
Program Outcomes Assessed in this course: None 
 
Program Outcomes Developed in this course: One outcome as shown below. 
 
Outcome 1:    
An ability to identify, formulate, and solve complex engineering problems (CEP) by applying 
principles of engineering, science, and mathematics.   
 
.    
   

Assessment Summary of Class Semester Averages for Outcomes 
 

Not applicable 
 
 

Student Performance Summary (Class Averages by Assignment Category) 
 

Gradebook Summary 
 
 



 
 

 
 
 

 
CHEMICAL ENGINEERING THERMODYNAMICS II 

FALL 2021 
 
        

Title of Assignment:  UPLOAD LETTER REPORT FOR PROJECT 1  
Refrigeration Cycle Design Project 

 
TOPICS COVERED IN PROJECT 1 

(Project Activity & Letter Report Weight Category 50%) 
 

 Project 1 covered the following topics: 
 

1. Review of the 1st and 2nd laws of thermodynamics 
2. Introduction of refrigeration cycle with application of 

thermodynamic principles 
a. Cycles and state properties 
b. Isothermal, isobaric, reversible, and irreversible processes 
c. Use of thermodynamic tables 
d. Real vs. ideal gas behavior 

3. Concept of efficiency: compressor efficiency, cycle efficiency and 
coefficient of performance 

4. Phase diagrams (p-H and T-S diagrams) and their use in 
representing and analyzing a refrigeration cycle 

5. Application of 2nd law and concept of approach temperature ins 
selecting condenser & evaporator operating pressure 

6. Refrigerant selection based on operating pressure/temperature and 
global warming potential (GWP) 

7. Experience working in teams 
8. Written communication 

 
 

 
 
 



 

 



 



CHEMICAL ENGINEERING THERMODYNAMICS II 
FALL 2021 

 
 
 
 

SAMPLE PROJECT REPORTS  
AND GRADING RUBRIC FOR PROJECT 1 
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BELOW AVERAGE 
 
 
  
 

 



 
 
 
 
 
 
 



 
 
 
 



 
 



 
 
 
 



 
 
 
 
 
 



 
 
 



 

 



 



 
 
 
 



 
CHEMICAL ENGINEERING THERMODYNAMICS II 

FALL 2021 
 
        

Title of Assignment:  UPLOAD LETTER REPORT FOR PROJECT 2  
Using ASPEN Simulation for Txy, Pxy Diagram Generation and 

Activity Coefficient Model Selection 
 

TOPICS COVERED IN PROJECT 2 
(Project Activity & Letter Report Weight Category 50%) 

 
 

 Project 2 covered the following topics: 
 

1. Literature search to find published VLE data for binary systems 
2. Ideal solution behavior and departure from Raoult’s Law 
3. Activity coefficient models accounting for non-ideal solution 

behavior 
4. Generation of phase diagrams (Txy and Pxy) using ASPEN. 
5. Comparison of model simulations of phase behavior with real data 

obtained from the published literature 
6. Selection of the best model based on visual observation of overlaid 

data and theory plots 
7. Experience working in teams 
8. Written communication 

 
 

 
 

 
 



 







 
 
 
 
 
 
 
 
 
 
 

CHEMICAL ENGINEERING THERMODYNAMICS II 
FALL 2021 

 
 
 
 

SAMPLE WRITTEN REPORTS SUBMITTED AND  
AND GRADING SCHEME FOR PROJECT 2 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

ABOVE AVERAGE  
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BELOW AVERAGE  
 
 



 
 

 



 

 
 
 
 



 

 
 
 



 

 
 



 
 
 
 
 
 
 

CHEMICAL ENGINEERING THERMODYNAMICS II 
FALL 2021 

 
        

Title of Assignment:  UPLOAD VIDEO PRESENTATION FOR 
PROJECT 1 – Refrigeration Cycle Design Project 

 
TOPICS COVERED IN PROJECT 1 

(Video Articulation of Concepts Weight Category 25%) 
 
 

 Project 1 covered the following topics: 
 

1. Review of the 1st and 2nd laws of thermodynamics 
2. Introduction of refrigeration cycle with application of 

thermodynamic principles 
a. Cycles and state properties 
b. Isothermal, isobaric, reversible, and irreversible processes 
c. Use of thermodynamic tables 
d. Real vs. ideal gas behavior 

3. Concept of efficiency: compressor efficiency, cycle efficiency and 
coefficient of performance 

4. Phase diagrams (p-H and T-S diagrams) and their use in 
representing and analyzing a refrigeration cycle 

5. Application of 2nd law and concept of approach temperature ins 
selecting condenser & evaporator operating pressure 

6. Refrigerant selection based on operating pressure/temperature and 
global warming potential (GWP) 

7. Experience working in teams 
8. Oral communication 

 



 
 
 
 
 
 
 
 

CHEMICAL ENGINEERING THERMODYNAMICS II 
FALL 2021 

 
 
 
 

SAMPLE ORAL REPORTS SUBMITTED AND  
AND GRADING SCHEME FOR PROJECT 1 

 
 
 

 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

ABOVE AVERAGE  
 
 

 



 
 
 
 
 

Thermodynamics Project 1 Video Link 
Dr. Osborne-Lee 
CHEG 3304 
Kayla Freeman & Janeria Perry 
Video Link: https://youtu.be/0I3VnvUWfbA 



 
 
 
 
 
 
 
 
 
 
 
 
 

AVERAGE  
 



 

 
 
 
 
 
 
 

Link to our Project 1 Video Presentation 
  Thermo2Project1iCloud Drive 
https://www.icloud.com/iclouddrive/04cRifA3zjHcV3UzF9ClRFD-
A#Thermo2Project1 
Isaiah Waters, Shelton Amaram, Kelby Smith 



 
 
 
 
 
 
 
 
 
 
 
 
 

BELOW AVERAGE  
 

 



 
 

 
 
 
 
 
 
 
 

Group 9 Project link 
Zenab Coulibaly-Diakite 
Meibruth Salas 
Jeffrey Sanders 
Link for Video Recording  
passcode-6vBY6=qw 
https://pvpanther.zoom.us/rec/play/EVmUVJO5yg5K-
8NZaxdhy2qCWHO3dDoE5kLnfg9zbjNLBHMrlPhXWpWV4BVYSqesKouQaZBqF7aW6AiW.4 
cDzVLLMsdi2I_KW?continueMode=true&_x_zm_rtaid=K397YMk7Rd-vY897X- 
KPsA.1632018461173.753537e12379a6582be56200b9d38129&_x_zm_rhtaid=330 



CHEMICAL ENGINEERING THERMODYNAMICS II 
FALL 2021 

 
        
Title of Assignment:  UPLOAD ORAL PRESENTATION REPORT FOR 

PROJECT 2 – Using ASPEN Simulation for Txy, Pxy Diagram 
Generation and Activity Coefficient Model Selection 

 
TOPICS COVERED IN PROJECT 2 

(Video Articulation of Concepts Weight Category 25%) 
 

 Project 2 covered the following topics: 
 

1. Literature search to find published VLE data for binary systems 
2. Ideal solution behavior and departure from Raoult’s Law 
3. Activity coefficient models accounting for non-ideal solution 

behavior 
4. Generation of phase diagrams (Txy and Pxy) using ASPEN. 
5. Comparison of model simulations of phase behavior with real data 

obtained from the published literature 
6. Selection of the best model based on visual observation of overlaid 

data and theory plots 
7. Experience working in teams 
8. Oral communication 

 
 
 

 
 
 
 



 
   
 
 
 
 
       
 
     
 
 
 

CHEMICAL ENGINEERING THERMODYNAMICS II 
FALL 2021 

 
 
 
 

SAMPLE ORAL REPORTS SUBMITTED AND  
AND GRADING SCHEME FOR PROJECT 2 
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AVERAGE  
 



 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 

BELOW AVERAGE  
 



 
 

 
 
 
 
 



 
 
 
 
 

CHEMICAL ENGINEERING THERMODYNAMICS II 
FALL 2021 

 
        

Title of Assignment Category:  QUIZZES, NOTES AND EXERCISES  
 

LIST OF ASSIGNMENTS IN THIS CATEGORY  
(Quizzes, Notes and Exercise Weight Category 15%) 

 
 Samples of assignments with quiz grade are presented from those listed 
here. 
 

1. Upload Certificate of Completion of Academic Integrity Assignment 
2. Thermo II Syllabus Quiz (Take in Canvas) 
3. Upload Thermodynamic Concepts Inventory (TCI) Quiz 
4. Upload Confidential Team Member Evaluation for Project 1 

(Individual Assignment) 
5. Upload Quiz (Part A from Practice Test) 
6. Upload Quiz on VLE Terms & Concepts 
7. Upload Confidential Team Member Evaluation for Project 2 

(Individual Assignment) 



 
       
 
     
 
 
 

CHEMICAL ENGINEERING THERMODYNAMICS II 
FALL 2021 

 
 
 
 

SAMPLE ASSIGNMENTS WITH QUIZ GRADE 
 
 

 
 

 



 
 
 
 
 



 
 
 
 
 
Samples of notes are presented from those listed here. 
 

1. Upload Bullet Point Notes on BPR & BPN 
2. Upload Bullet Point Notes (BPN) Explanation 
3. Upload Bullet Point Notes (BPN) of Kelley’s Review 
4. Upload BPN for Chapter 3 Sections 3.4-3.7 
5. Upload BPN for Viewing of 2 Videos on Cubic Equations & 

Corresponding States 
6. Upload Bullet Point Notes on Chapter 13 in textbook (8e) on VLE 
7. Upload BPN for Viewing of Screencast on Cubic Equations of State 

by Dr. Patton-Luks 
8. Upload Notes from Early Consultation Meeting with Instructor (for 

Project 1) 
 
 
 
 

 
 
 



 
 

CHEMICAL ENGINEERING THERMODYNAMICS II 
FALL 2021 

 
 
 
 

SAMPLE NOTES ASSIGNMENTS  
 

 
 

 
 
 
 
 
 
 
 
 



 





 







 
 













 
 
 
 
 
 Samples of Exercises are presented from those listed here. 
 

1. Upload Exercise 1 – Review of Thermo 1 
2. Upload Exercise Pxy Plots at 3 Temperatures with Flash and Activity 

Coefficient Plotting 
3. Upload Preliminary Calculations for Project 1 – Identify and 

Formulate 
4. Upload Exercise on Deriving Maxwell Relations from UHAG 

Generating Functions 
5. Upload Exercise on Partials and Maxwell Relations 
6. Upload Exercise on calculating Z for Project 1 Working Fluid 

(Teams) 
7. Upload Exercise (Part B – Problem 1 from Practice Test) 
8. Upload Exercise (Part B – Problem 2 from Practice Test) 
9. Upload Exercise on Understanding Phase Diagrams (Individual) 
10. Upload Exercise on Estimating Tank Pressure and residual Volume 
11. Upload Exercise on Calculating Z Values from Data, EOS, and TCS 

for Project 1 Working Flud (Teams) – Part A&B 
12. Upload Exercise on Calculating Z Values from Data, EOS, and TCS 

for Project 1 Working Flud (Teams) – Part B&C 
 
 
 
 



 
 

CHEMICAL ENGINEERING THERMODYNAMICS II 
FALL 2021 

 
 
 
 

SAMPLE EXERCISE ASSIGNMENTS  
 
 

 
 

 











 













 













 
 
 
 
 

CHEMICAL ENGINEERING THERMODYNAMICS II 
FALL 2021 

 
        

Title of Assignment Category:  DISCUSSION  
 

LIST OF ASSIGNMENTS IN THIS CATEGORY  
(Discussion Weight Category 10%) 

 
 Samples of Discussion assignments are presented from those listed here. 
 

1. Discuss Bullet Point Reading (BPR) & Bullet Point Notes (BPN) 
from the Guaranteed 4.0 Plan  

2. Discussion Recap - The Laws of Thermodynamics  
3. Discussion Week 2 - Reversible vs. Irreversible, Intensive vs. 

Extensive, State vs. Path  
4. Discussion Week 3_ P-H (versus the T-S) diagrams  
5. Discussion Topic_ Theorem of Corresponding States (Chapter 3) 



 
 



 
   
 
 
 
 
       
 
     
 
 
 

CHEMICAL ENGINEERING THERMODYNAMICS II 
FALL 2021 

 
 
 
 

DISCUSSION TOPIC 1  
 

1. Discuss Bullet Point Reading (BPR) & Bullet Point Notes (BPN) 
from the Guaranteed 4.0 Plan  

 



  



 





 
 
 
 
 
 
 

CHEMICAL ENGINEERING THERMODYNAMICS II 
FALL 2021 

 
 
 
 

DISCUSSION TOPIC 2  
 

2. Discussion Recap - The Laws of Thermodynamics  









 
   
 
 
 
 
       
 
     
 
 
 

CHEMICAL ENGINEERING THERMODYNAMICS II 
FALL 2021 

 
 
 
 

DISCUSSION TOPIC 3  
 

3. Discussion Week 2 - Reversible vs. Irreversible, Intensive vs. 
Extensive, State vs. Path  

 
 
 
 

 
 
 
 
 
 
 
 
 
 



 







 
   
 
 
 
 
       
 
     
 
 
 

CHEMICAL ENGINEERING THERMODYNAMICS II 
FALL 2021 

 
 
 
 

DISCUSSION TOPIC 4  
 

4. Discussion Week 3_ P-H (versus the T-S) diagrams  
 
 
 
 

 
 
 
 
             
 
 
 
 
 
 
 
 
 
 
 







 



 
 
 
 
       
 
     
 
 
 

CHEMICAL ENGINEERING THERMODYNAMICS II 
FALL 2021 

 
 
 
 

DISCUSSION TOPIC 5  
 

5. Discussion Topic_ Theorem of Corresponding States (Chapter 3) 
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