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I.   COURSE DESCRIPTION IN ABET FORMAT 

 
II    ASSESSMENT RESULTS FOR CURRENT AND PAST THREE PERIODS 

Program Outcomes Assessed in Course 
Assessment Summary of Class Semester Averages  for Outcomes          
End of Semester Course Outcomes Assessment Reports 
 

II.   TESTS  
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.   HOMEWORK ASSIGNMENTS 

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 ) 

 
 
 

 
[Include any other evaluation used and omit any method above method (Test, Quizzes, 
Homework, Laboratory and Project reports)  that was not used] 

(Note: All Pages shown in Yellow should be printed on YELLOW  PAPER) 



 

Course Description 
in ABET Format  

 
 

1. Course number and name: MCEG 2301 [2013]  Thermodynamics I  
 

2. Credits and contact hours: 3 credit hours; 3 contact hours 
 

3. Instructor’s or course  
coordinator’s name: 

 
Dr. Paul O. Biney 
 

4. Text book: Title: Thermodynamics: An Engineering Approach, 9th edition, 2018, McGraw 
Hill: ISBN 978-1-259-82267-2. 

  Author: Yunus Cengel, Michael A. Boles & Mehmet Kanoglu, 
  Publisher, Year & Edition: McGraw Hill, 2018 

 
  a. Other Supplemental material Fundamentals of Engineering Thermodynamics, 7th edition 

M. J. Moran, H. N. Shapiro, D. D. Boettner and M.B. Bailey 
ISBN-10: 0470495901 
ISBN-13: 978- 0470495902  

5. Specific course information  
  

a. Brief description of the content of 
the course (catalog description) 

 
First Law, transformation of energy, theoretical limitations, Second Law, 
absolute temperature, entropy, and available energy, properties of gases, 
liquids, and vapors, and irreversibility. 

  
b. Prerequisites or  

 
 
       Co-requisites 

 
MATH 2414 [2024]* and PHYS 2325 [2513].   
 
 
None 

  
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.)   
 
Given a complex engineering problem, 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.  Identify and Formulate engineering/technical/computing problems using principles 
of   engineering/mathematics/science 
Given an engineering problem, the students are able to: 

i. Understand the given problem and identify the subject area and concepts involved. 
ii. Convert the problem into a well labeled sketch (such as free body diagram, flow chart,  

          functional block diagram, schematic diagram). 
iii. Formulate  the engineering problem into a mathematical model [using basic, 

intermediate and advanced mathematics ranging from algebra & trigonometry, 
calculus, probability & statics, complex analysis to Fourier transform & LaPlace 
transforms] or experimental framework stating all relevant assumptions. 

iv. Fornulate  the engineering problem into an engineering model [using relevant laws 
and equations from engineering and science areas) stating all relevant assumptions. 

 

Non ABET Outcome (8) 
An ability to identify, formulate, and solve 
engineering problems by applying principles of 
engineering, science, and mathematics. 

 2.  Solve  the problems  
Given an engineering problem that has been formulated, students are able to: 
i. Solve the resulting engineering/mathematical/science formulations analytically, 



numerically, experimentally or through the use of appropriate software or computer 
program. 

ii. Evaluate and interpret the result. 
  

7 Brief list of topics to be covered 
Introduction and Basic Concepts                                                                                   5   hrs 
Energy, Energy Trans-fer, and General Energy Analysis                                                4 hrs 
Properties of Pure Substances                                                                                               5  hrs 
Energy Analysis of Closed Systems                                                                                     4 hrs 
Mass and Energy Analysis of Control Volumes                                                            7 hrs  
The Second Law of Thermodynamics                                                                                  5  hrs  
ENTROPY   & Principle of Increase of Entropy                                                      5  hrs 
Fuels, combustion, first and second law analysis of reacting systems                    4  hrs 
Detailed Design – Analysis and Refinement and application to project                 5  hrs 
 

  
*Course numbers in bracket are the old course numbers 
**Required courses are required of all students in the program, elective courses (often referred to as open or 
free electives) are optional for students, and selected elective courses are those for which students must take one 
or more courses from a specified group. Please hide all of the row and column lines when done. 



 
 

II ASSESSMENT RESULTS FOR CURRENT AND PAST THREE PERIODS 
 
 
Program Outcomes Assessed in this course  
 
Outcome 1:    
An ability to identify, formulate, and solve engineering problems by applying 
principles of engineering, science, and mathematics  
   

Assessment Summary of Class Semester Averages for Outcomes 
(Should be provided for FALL 2021 through Spring 2022 Assessment Period) 

 

Outcomes   8 

Semester Semester Class 
Average (%) 

Fall 2021 53.6 
 
Fall 2020 
 

 
58.7 

 
Spring 2019 
 

Not assessed 

 
Fall 2018 
 

Notassessed 
 

Spring 2018 Not Assessed 
Comments 
on Trend of 

Data 
(Improving or 
deteriorating) 

Performance below expected average 

*Expected  Semester Class Average    = 70% (or as defined by the program) 
                Ideal Semester Class Average            =75%  (or as defined by the program) 

 



 

End of Semester Course Assessment Reports 
   FALL 2021 and Last Three Assessment Periods. 

 

Each summary contains the following Information   

1.  Performance Statistics 
• Total number of students in class 
• The class average performance (stated as %) in each course outcome assessed 

in this class and the two previous times course was assessed.  
• The acceptable class average for the class in each outcome area as set by your 

Department.  
• Percentage of students who scored below the expected average in each 

outcome. 
 

2.  Implementation Summary 
• Brief summary of plans implemented during the semester based on last 

assessment report 
 

3.  Perceived Problems 
• Instructor’s  critical evaluation of perceived problems that affected students’ 

performance. Realistic problems should be identified throughout the semester 
and summarized in this section of the report. 

 

4.  New Plans for Addressing Problems 
• Instructor’s plans for addressing the perceived problems the next time the 

class is taught. These should be specific enough for another instructor to 
implement. Most of these should be things that, you, the instructor can 
implement to help students to improve. Be creative. 

 

5.  Overall Trend over last three assessment periods 
• Instructors summary of overall performance trend for each outcome 

measured over the last three periods. 
 

5.  Were Expectations Met? 
• Answer YES if the class average was above the expected average and the 

stated percentage of students scored at or above the expected average, else 
answer NO. 



Table 2.1  END OF SEMESTER COURSE  OUTCOME ASSESSMENT REPORT 
MCEG 2013-P01  THERMODYNAMICS I 

FALL 2021  SEMESTER 
              Report Prepared by: Dr. Paul O. Biney 
              Report Date:  December 20, 2021   

 
 

Semester 

 
 

Analysis 
Type 

 
Number of 
Students 

Outcome 8 
An ability to identify, formulate, and solve  engineering problems by applying 

principles of engineering, science, and mathematics 

 Expected Average Class Average % Students Above  Expected 
Average 

Fall 2021 Direct 23 70 56,8 23,8 
Spring 2021 Direct 26 70 58.6 26.9 
Fall  2020 Direct 13 70 58.7 46.2 

      
      
      

Implementation Summary   
Detailed Class notes were prepared from the Text book and made available through e-course.  
Review questions were provided to students to answer as they read the notes to gain fundamental 
understanding.  
Frequent quizzes were given. 
 

 
 

Perceived Problems 
 The major problems were:  

1. Students found it difficult to understand the fundamentals even though the course was taught at 
the fundamental level. It appears that the students did not understand the fundamentals. 
2. Students did not appear to learn from day to day because they were unable to answer the same 
fundamental questions on several successive Formative QUIZZES. 
 

 
 
 
 

Plans for 
Addressing 
Problems 

  
The following is recommended for implementation:  
All of the Pre-Class reading assignments will be transformed to pre-class reading quiz that 
is a multiple choice or numeric answer question that would automatically be graded on 
Canvas as a pre-concepts evaluation and then discussed in the beginning of class to 
reinforce understanding. Only about 40 % of the pre-class reading questions were 
converted into pre-class reading quiz, but recommendation is to convert all the questions 
to pre-class reading quiz in the Spring 2022 semester. Then at last 10 minutes of the class 
will be used to test students’ post  understanding of the same concepts in a formative quiz 
to be conducted on Canvas each class day or at least once a week. 
 
Adopt the new FASCIAL teaching approach developed and funced by NSF in this course 
starting Spring 2022 semester 
 
 

Overall Trend over 
Periods 

  
Performance has been below 60 % in the past few semesters with not much improvement. 
Assessed only on TaskStream in previous semesters. 

Were Expectations Met? Average≥70%? and  
≥70% students avg. 

≥70%? 
NO 



 
 
 
 

 
 
 
 
 
 

THERMODYNAMICS I 
FALL 2021 

 
        

Title of Assignment:  TEST 1 
 

THERMODYNAMICS I 
FALL 2021 

TOPICS COVERED IN TEST 1 
 

 Test 1 covered the following topics: 
 

1. Introduction and Basic Concepts                                                                                                   
2. Energy, Energy Trans-fer, and General Energy Analysis                                                             
3. Properties of Pure Substances                                                                                                                 

 
 
 
 
 

SAMPLE TEST QUESTIONS,  SOLUTION,  
AND GRADING SCHEME FOR TEST 1 

 
 
 
 
 
 
 

 



FALL 2021 TEST 1 PART A 
Master Solution & Grading Scheme 









 
 
 
 
 
 
 
 
 
   



 
 

Test 1 Solution 
 

 
 

ABOVE AVERAGE 



Sample Student Solution 
 



 













 

AVERAGE 





  

 

 

 



 

 

 



 

 

 



 

 



 



 
 

BELOW  AVERAGE 



 

 

30 +16= 46 % 









 



  



 
 
 
 
 

 
 
 
 

 
 
 
 
 
 

THERMODYNAMICS I 
FALL 2021 

 
        

Title of Assignment:  TEST 2 
 

TOPICS COVERED IN TEST 2 
 

 Test 2 covered the following topics: 
 

1. Energy Analysis of Closed Systems                                                                                                         
2. Mass and Energy Analysis of Control Volumes                                                                             
3. The Second Law of Thermodynamics                                                                                                     

 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAMPLE TEST QUESTIONS,  SOLUTION,  
AND GRADING SCHEME FOR TEST 2 

 
 
 
 
 
 
 
 
 
 



 
FALL 2021 TEST 1 PART A 

Master Solution & Grading Scheme 



 
 

 

 



\







 



 
 

ABOVE AVERAGE 



 
 





 



 
 









 



 
 

AVERAGE 



49+28.5=77.5 % 

 
 

 



 

 



 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

 



 



 



 



 
 

BELOW AVERAGE 



 

 

26+15.5=41.5 % 



 

 



 



 

 



 



 



 



 
 
 
 

THERMODYNAMICS I 
FALL 2021 

 
        

Title of Assignment:  TEST 3 
 

TOPICS COVERED IN TEST 3 
 

 Test 3 covered the following topics: 
 

1. The application of the First Law in the form of the steady state 
steady flow equation to the vapor power cycle 

2. The refrigeration &Heat pump cycles 
3. Gas mixtures 

 
 

 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

THERMODYNAMICS I 
FALL 2021 

 
 
 
 

SAMPLE TEST QUESTIONS,  SOLUTION,  
AND GRADING SCHEME FOR TEST 3 



Test 3 Questions, Solution & Grading Scheme 
 
 

 
 
 
 
 



 









 



ABOVE AVERAGE 



 

40+34=74 % 



 



 

 



  



 

 



 



 





  



 

 



 



 



 
 
 
 
 

 

 
 

 AVERAGE 



 

23+37 = 60 % 



 



 

 



 



 



 

 



 





 









 



 

 



 



 
 
 
 
 
 
 
 

 
 

BELOW AVERAGE 



 

13+16.5 = 29.5 % 



 



 

 



 



 



 

 



 



 



 



 



 



 



 
 
 
 
 
 

THERMODYNAMICS I 
FALL 2021 

 
        

Title of Assignment:  QUIZ 1 
 

 
 

 
 
 
 
 
 



 
 

ABOVE AVERAGE 



 

20/20 



 



 
 

AVERAGE 



         

15/20 



 



 
 

BELOW AVERAGE 



 

10/20 



 

 



 
THERMODYNAMICS I 

FALL 2021 
 
        

Title of Assignment:  QUIZ 3 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

ABOVE AVERAGE 



 

40/40 



 

 



 

 
 

AVERAGE 



  
 

30/40 



 

 



 
 

BELOW AVERAGE 



 

10/40 



 

 



 
 
 

 
 
 
 

 
 
 
 
 
 

THERMODYNAMICS I 
FALL 2021 

 
        

Title of Assignment:  QUIZ 5 
 

 
 

 
 
 
 
 
 



 
 

ABOVE AVERAGE 



 

 

30/35 



 

 



 
 

AVERAGE 



 

 

25/35 



 



 



 
 

BELOW AVERAGE 



 

 

10/35 



 



 



 
 
 

 
 
 
 

 
 
 
 
 
 

THERMODYNAMICS I 
FALL 2021 

 
        

Title of Assignment:  QUIZ 7 
 

 
 

 
 
 
 
 
 



 
 

ABOVE AVERAGE 



25/25 





 
 
 
 
 
 
 

AVERAGE 



20/25 





BELOW AVERAGE 



10/25 



 



 
 
 
 
 
 

THERMODYNAMICS I 
FALL 2021 

 
 
 

   HOMEWORK #1 QUESTIONS 
 

Introduction and Basic Concepts 
 
 

Formal: Problems  Problem 1.15 [(a)Energy=12 kWh or 43,200 kJ},],  

                                 Problem 1-37E [45 R, 25 K, 25 oC]    

                                 Problem 1-55 [850m], 1.58 [P=147 kPa],  

                                 Problem 1-67E [P=18.1 psia],  

                                 Problem 1.78 [h=0.582 m], 

                                  Problem  1-90 [D2=0.872 m], 

                                  Problem  1-110 [P=354.6 kPa], 

                                   Problem  1-113 [P=79.0 kPa], 

                                   Problem   1-116, 

                                   Problem  1-117E 



 
 

ABOVE AVERAGE 



 80/80=100 % 

















 
 

 
 

AVERAGE 



 
 

 



 













 
 

BELOW AVERAGE 













 
 
 
 
 
 

THERMODYNAMICS I 
FALL 2021 

 
 
 

   HOMEWORK #2 QUESTIONS 
Energy, Energy Trans-fer, and General Energy Analysis 

 Problems  2.15,  2.40, 2.45E, 2.50 , 2.56E, 2.67, 
2.73, 2.91, 2.99, 2.122   

 
 



 
 

ABOVE AVERAGE 



 























 
 

AVERAGE 



 





















 
 

BELOW AVERAGE 



 
1 

































THERMODYNAMICS I 
FALL 2021 

 
 
 
 

HOMEWORK 3 
 

TOPICS COVERED IN HOMEWORK 3 
 

 

Properties of Pure Substances 
 
 

HOMEWORK #3 QUESTIONS 
 
 
 

 
 

 Problems  3.25, 3.26E,  3.51, 3.64, 3.75 , 3.84, 3.100, 3.121,  3.131  
 



 
 

ABOVE AVERAGE 



 





























 
 

AVERAGE 



 

















 
  



 
 

BELOW AVERAGE 



 
 



















 
 
 
 
 
 
 

THERMODYNAMICS I 
FALL 2021 

 
 
 
 

HOMEWORK 4 
 
 

TOPICS COVERED IN HOMEWORK 4 
 

 
 

Energy Analysis of Closed Systems 
 

 
 
 



 
 
 
 
 
 
 
 
 

   HOMEWORK #4 QUESTIONS 
 
 
 

 

4.10E, 4.13, 4.15, 4.20, 
4.22, 4.29, 4.60E, 4.74, 4.137, 1.141 

 
 

 
 
 

 
 
 



 
 

ABOVE AVERAGE 



 
 
 

 
 
 

























 



 
 

BELOW AVERAGE 



 
 



























 



 

 
 

 AVERAGE 



































 
 
 
 
 
 
 

THERMODYNAMICS I 
FALL 2021 

 
 
 
 

HOMEWORK 5 
 
 

TOPICS COVERED IN HOMEWORK 5 
 

 
Mass and Energy Analysis of Control Volumes 

 
 
 



 
 
 
 
 
 
 
 

   HOMEWORK #5 QUESTIONS 
 
 
 

 Problems  [5.6 a, b, c, (d) calculate the heat transferred to the 
air, Q, in kW], 5.11,  5.33, 5.48, 5.52 , 5.57, 5.64, 5.74,  5.81, 
5.116, 5.183   

 
 
 



 
 

 
 
 

 
 

ABOVE AVERAGE 



 







































 
 

AVERAGE 























 
 

BELOW AVERAGE 



 























 



 

 
 
 
 
 

 
 
 
 

THERMODYNAMICS I 
FALL 2021 

 
 
 
 

HOMEWORK 6 
 
 

TOPICS COVERED IN HOMEWORK 6 
 
 
Homework 6 covered the topics: 
 

 
1. Ideal and non ideal vapor compression refrigeration and heat pump 

cycles 
2. Cascade, multistage and multipurpose refrigeration systems 
3. Gas refrigeration cycles 
 

 



 
 
 
 
 
 

THERMODYNAMICS I 
FALL 2021 

 
 
 

   HOMEWORK #6 QUESTIONS 
 
 
 

 

Formal: Problems  6.16, 6.23,  6.25, 6.43, 6.53 , 
6.57, 6.84E, 6.107,  6.111, 6.142, 

 
 

 



 
 

ABOVE AVERAGE 





























 
 

AVERAGE 

























 
 

BELOW AVERAGE 



 





















 

 
 
 
 
 
 
 
 

THERMODYNAMICS I 
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HOMEWORK 7 
 
 

TOPICS COVERED IN HOMEWORK 7 
 
 

Homework 7 covered the topics: 
 

ENTROPY 



 
 
 
 
 
 
 

   HOMEWORK #7 QUESTIONS 
 

 

Formal: Problems  7.24, 7.30E, 7.36, 7.51 , 
7.60, 7.141, 7.216 



 
 

ABOVE AVERAGE 



 
 



















 

 
 

AVERAGE 

















 
 

BELOW AVERAGE 
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