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Course Description in ABET Format  

 

CHEMICAL ENGINEERING DEPARTMENT 

CHEG 2334 Course Syllabus 
 

1. Course number and name: CHEG 2334  CHEMICAL ENGINEERING 

THERMODYNAMICS I 

 
2. Credits and contact hours: 3 credit hours; 6 contact hours 

 
3. Instructor’s or course  

coordinator’s name: 

 

Dr. Kazeem Olanrewaju 

 
4. Text book: Title: INTRODUCTION TO CHEMICAL 

THERMODYNAMICS 

 
                   Author: Smith, J. M, Van Ness, H. C.,  Abbott, M. M., and 

Swihart,  M. T.  
                   Publisher, Year & Edition: McGraw Hill Education, New York, 2017, 8

th
 Edition 

 
  a. Other Supplemental material 1. Perry's Chemical Engineers' Handbook, Edition 8, by 

Don Green, Robert Perry, Robert H. Perry Introduction to 

Chemical Engineering Thermodynamics. ISBN13: 978-0-

07-142294-9 

 

2. Fundamentals of Engineering Thermodynamics, 8th 

edition, M.J Moran, H. N. Shapiro, D. D. Boettner, M. B. 

Bailey, Wiley, 2014 ISBN : 978-1-118-41293-0 (US) 

 
 

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

course (catalog description) 

CHEG 2334. Chemical Engineering Thermodynamics I. 

(3-0) Credit 3 semester hours.  

Introduction to Chemical Engineering Calculations. PVT 

Properties of Fluids. Equations of State. First and Second 

Law of Thermodynamics. Applications to Heat Effects 

and Flow Processes. 
 b. Prerequisites or  

     Co-requisites 

CHEM 1403 (or 1304) and PHYS 2325 

 
 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 This 

course prepares engineering students 
b. Explicitly indicate which of the student outcomes 

listed in Criterion 3 or any other outcomes are 



with the following outcomes.   

 
Students will be able to : 

 

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. Define the concept of energy and entropy. 

Identify work and heat as the two forms of 

energy transfer. Describe the first and second 

law of thermodynamics with applications to real 
processes and cycles. 

 

 

Outcome D1** 
An ability to identify, formulate, and solve fundamental 

engineering problems by applying principles of 

engineering, science, and mathematics.  

 
 2. Explain carnot theorem derivation and 

efficiency concept. Discuss equations of state of 

pure substances such as van der Waals, general 

cubic, and Virial E.O.S. 

 
 3. Describe and discuss in detail the applications 

of efficiency and laws of thermodynamics to 

turbines, pumps, refrigerators, automobiles and 
combined cycle power plants. 

 

 4. Describe sensible heat as heat transfer to a 
system in which there no phase changes, no 

chemical reactions, and no composition except 

temparture change in the temperature of the 

system. Use Gibbs Phase Rule to fix intensive 
properties of a close system. 

 

7 Brief list of topics to be covered 

 

Introduction                                                          (3 hours) 

The First Law and other Basic Concepts             (10 hours) 

Volumetric Properties of  Pure Fluids                 (12 hours) 

Heat Effects                                                         (5 hours) 

The Second Law of Thermodynamics                 (5 hours) 
 

 

*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 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 



 

 

 
II ASSESSMENT RESULTS FOR CURRENT AND PAST THREE PERIODS 

 

 

Program Outcomes Assessed in this course  
 

Outcome D1:    

An ability to identify, formulate, and solve fundamental engineering problems (CEP) by applying 

principles of engineering, science, and mathematics.   
 

    
   

Assessment Summary of Class Semester Averages  for Outcomes 

(Should be provided for Spring 2018 through Fall 2021 Assessment Period) 
 

Outcomes   D1 

Semester 
Semester Class Average 

(%) 

Spring 2018 76.75 

Fall 2020 73.78 

Fall 2021 
56.5 

 

Comments on Trend 
of Data (Improving 
or deteriorating) 

The outcome for the current semesters show that 

students’ performance significantly fall below the 

expected class average and also, the % of students 

meeting expected average is observed to be lower 

than the expected average. The last two years show a 

better performance both on the class average and 

percentage of students meeting 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. 



END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT 

CHEG 2334-P01: CHEMICAL ENGINEERING THERMODYNAMICS I 

FALL 2021 SEMESTER 

  Report Prepared by: Dr. Kazeem Olanrewaju 

  Report Date: December 19, 2021   

 

 

Semester 

 

 

Analysis Type 

 

Number of 

Students 

Outcome 1 

An ability to identify, formulate, and solve complex 

engineering problems by applying principles of engineering, 

science, and mathematics.” 

 

Expected Class 
Average 

Expected Percent 

of students at or 
above average 

 

 
Class Average 

% Students 

meeting 
Expected 
Average 

Spring 2019 Direct 10 75 70 76.75 60.50 
Fall 2020 Direct 18 75 70 73.78 61.11 
Fall 2021 Direct 12 75 70 56.5 41.67 

Implementation 

Summary 

 

Sufficient time was spent explaining the relevant and the 

physical meaning of common thermodynamics parameter 

and the differentiation equation (accumulation terms) and 

other terms describing the flow process in an open system. 

Instructor spent time explaining how objective function is 

use to solve problem that requires iteration both analytically 

and computationally.  

Perceived 

Problems 

 

Students show little or no interest in coming to class due to 

the discouraging influence of over a year-long online class 

necessitated by COVID-19.  Students don’t spend much 

time solving homework problems and as result they find it 

difficult to do well in test, quiz, and exam. 

Plans for 

Addressing 

Problems 

 

The following is recommended for implementation: 

 

1. Face-to-face class should be significantly 

incentivized by attaching one-tenth of the total 

percentage point to attendance   

2. Instructor should encourage students to do their 

homework by testing their understanding on 

some of the equation given to them in homework 

during test, quiz, and exam 

Overall Trend over 

Periods 

 

The outcome for the current semesters depict  student 

performance falls below the expected class average and also, 

the % of students meeting expected average is observed to 

be lower than the expected average. The last two years show 

a better performance both on the class average and 

percentage of students meeting expected average  

Were Expectations 

Met? 

Class Average ≥75% and ≥70% of 

Students Performed  at or Above 

Expected Average. 

 

No 

 

 

 

 



 

 

 

 

 

 

CHEMICAL ENGINEERING THERMODYNAMICS I 

FALL 2021 

 

        

Title of Assignment:  TEST 1 

 

TOPICS COVERED IN TEST 1 

 

 Test 1 covered the following topics: 

 

1. Dimensions and Units 

2. Force 

3. Work, Energy, Heat 

4. First Law of Thermodynamics 

5. Energy Balance for Closed Systems 
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CHEMICAL ENGINEERING THERMODYNAMICS I 

FALL 2021 

 

 

 

SAMPLE TEST QUESTIONS, SOLUTION,  

AND GRADING SCHEME FOR TEST 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Prairie View A & M University, CHEG 2334: Thermodynamics I; Fall 2021: Test 1, 

Wednesday, September 22, 2021, Instructor: Dr. Kazeem Olanrewaju 

Part 2: Open Book (only hard copy of the Textbook)  

Name of Student: ______________________________________________________ 

Problem 1 (80 points) 

Neon gas contained in a vertical piston–cylinder assembly on which rests a weight. The mass of 

weight and the piston are respectively 70lbm and 200lbm. The piston-cylinder’s diameter is 1.45 

ft. The local acceleration due to gravity is 32.170 ft/s
2
 and the atmospheric pressure is 14.7psi. 

Electric current passes through the heating element, and the volume of the neon gas slowly 

increases by 0.071 m
3
 while its pressure remains constant. The mass of the neon gas is 0.45 lbm, 

and its specific internal energy increases by 25 Btu/lbm. The neon gas and piston are at rest 

initially and finally. The piston–cylinder material is a ceramic composite and thus a good 

insulator. Friction between the piston and cylinder wall can be ignored, and the local acceleration 

of gravity is g= 32.0 ft/s
2
. Neon gas is consider to be the system.  

a) Determine the work done by the neon gas in BTU ?  

b) Determine the heat transfer from the heating element to the neon gas, in lbf-ft. 

c) Estimate the value of an external force F in N applied to the system to recover 30% of the 

heat input in (b) of which part of it was lost to work. This external force F reduces the 

final volume of the gas in (b) by 1.5 ft
3
. 

. 
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CHEMICAL ENGINEERING THERMODYNAMICS I 

FALL 2021 

 

 

 

 

HOMEWORK 1 

 

 

TOPICS COVERED IN HOMEWORK 1 

 

1. Dimensions and Units 

2. Force 
3. Temperature 

4. Pressure 

5. Work 
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FALL 2021 

 

 

 

 

   SAMPLE HOMEWORK QUESTIONS, SOLUTION,  

AND GRADING SCHEME FOR HOMEWORK 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



CHEG 2334: THERMODYNAMICS I 

HOMEWORK 1 (Due Date: 9/16/2021) 

 

Name__________________________________________________________________________ 

 

Problem 1 

A gas is contained in a 1.75(ft)-diameter vertical cylinder assembly by a piston on which a shaft 

whose mass is 20lbm is attached. The mass of the piston is 255lbm. The local acceleration of 

gravity is 32.169 fts
-2

 and the atmospheric pressure is 30.12 inHg. An external force F, is applied 

on the shaft to cause equilibration of the piston against the pressure exerted by the gas in the 

cylinder. 

a) Given that the gas pressure is 18.5 psia, estimate the magnitude of the applied force F on the 

shaft.  

b) Determine the work done in BTU, if the magnitude of the external force in (a) is increased 

by 25%, and the volume of the gas in the container decreases by 0.75 ft
3
.   

 

Problem 2 

i. Helium gas enters an expander that provides a pressure ratio (exit pressure to inlet pressure) 

equal to 0.125. If a gauge indicates the gas pressure at the inlet is 49.5 psig, what is the 

absolute pressure, in psia, of the gas at the exit? Atmospheric pressure is 14.5 lbf/in
2
. 

ii. Prove the following relationship by Interpolation 

a. T (°F) = 1.8 T( °C) + 32 

b. T (R) =  T (°F) + 459.67 
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CHEMICAL ENGINEERING THERMODYNAMICS I 

FALL 2021 

 

 

MIDTERM EXAM 

 

 

TOPICS COVERED IN MIDTERM EXAM 

 

1. Dimensions and Units 

2. The First Law of Thermodynamics 

3. Energy Balance for Closed Systems  

4. Constant Volume and Constant Pressure Processes 

5. Enthalpy 

6. Heat Capacity 
7. Mass and Energy Balance for Open Systems 

8. Volumetric Properties of Pure Fluids 
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  SAMPLE MIDTERM EXAM QUESTIONS, SOLUTION,  

AND GRADING SCHEME FOR MIDTERM EXAM 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Prairie View A & M University, CHEG 2334: Chemical Engineering Thermodynamics I Fall 

2021: Mid-Term Exam, Monday, October 20, 2021. Instructor: Dr. Kazeem Olanrewaju 

You should not reference to or have access to your class notes, laptop, tablet, cell phone, smart 

phone, and any other electronic gadgets.  Open Book 

Name of Student: ______________________________________________________ 

Problem 1 (30 points) 

Nitrogen gas (N2) is confined in a cylinder by a piston, and the atmosphere exerts a pressure of 

14.7 lbf/in
2
 on the top of the piston, which has a mass of 225 lbm and a face area of 1 ft

2
. The 

mass of N2 is 1.5 lbm and initially Nitrogen gas occupies a volume of 0.0045m
3
. The volume of 

Nitrogen gas slowly decreases to 1 liter as energy with a magnitude of 2.4 kJ is slowly removed 

by heat transfer. The piston–cylinder material is a ceramic composite and thus a good insulator. 

Friction between the piston and cylinder wall can be ignored, and the local acceleration of gravity 

is g= 32.0 ft/s
2
. Nitrogen gas is consider to be the system 

a) Determine the work done by the Nitrogen gas in Btu  

b) Determine the change in specific internal energy of the Nitrogen gas, in Btu/lbm. 

Problem 2 (30 points) 

 

Steam enters a turbine operating at steady state at 2 MPa, 350 °C with a velocity of 100 m/s. 

saturated vapor exits at 0.1 MPa and a velocity of 50 m/s. The elevation of the inlet is 3 m higher 

than at the exit. The mass flow rate of the steam is 15 kg/s, and the power developed is 7 MW. 

Let g = 9.81 m/s
2
.  

Inlet specific enthalpy=3138.6 kJ/kg              Outlet specific enthalpy =417.511 kJ/kg 

Inlet specific volume= 0.1386 m
3
/kg              Outlet specific volume = 0.001043 m

3
/kg 

 

 Determine:  

a) The area at the inlet, in m
2
, 

b) The volumetric flow rate at the outlet, in cm
3
/s, and  

c) The rate of heat transfer between the turbine and its surroundings, in lbf-ft/h. 

 

Problem 3 (20 points) 

In the following, take Cv = 35.4 and Cp = 44.5 Jmol
-1

°C
-1

 for carbon disulfide (CS2) gas: 264 g of 

carbon disulfide at 300°C is contained in a piston/cylinder arrangement. How much heat must be 

extracted from this system, which is kept at constant pressure, to cool it to 50 °C if the heat 

capacity of the piston and cylinder is neglected? 

C=12, S=32. 

 

 



Prairie View A & M University, CHEG 2334: Chemical Engineering Thermodynamics I Fall 

2021: Mid-Term Exam, Wednesday, October 20, 2021. Instructor: Dr. Kazeem Olanrewaju 

Closed Books 

Name of Student: ______________________________________________________ 

 Terms (A) Concept (B) Answer 

1 Isotherms The units of force in American Engineering System (AES) of units is :  

2 Internal energy A mathematical model that relates pressure, temperature and volume is 
called      

 

3 zero In a constant pressure closed process, quantity of energy transfer as 
heat is equal to change in    

 

4 Continuity 
equation 

In energy balance, the difference between enthalpy  and flow work is 
describe by a term called 

 

5 Length An example of a control volume that includes shaft work in its energy 
balance   

 

6 Frictionless An example of a supercritical fluid is   

7 Dimensions The mass balance for an open system is describe by :  

8 Equation of state   is a mathematical model for depicting the specific heat  capacity of  

what type of closed process 

 

9 Gibbs Phase Rule An increase in the energy of the system will result in a corresponding 
decrease in the energy of the  

 

10 Boundary The conditions of the mass within the control volume and at the 
boundary do not vary with time. The process is said to be at  

 

11 Turbine An extensive property is transform into intensive by dividing the value of 
the property with  

 

12 Steady state macroscopic characteristic of a system such as mass, volume, energy, 
pressure, and temperature  of the system 

 

13 Constant volume Heat transfer into the control volume of an open system is   

14 Enthalpy The real or imaginary surface that separates the system from its 
surroundings 

 

15 Environment All additive terms on both sides of the equation must have the same  

16 Pound force The thermodynamic concepts responsible for determining the number of 
properties needed to fix a thermodynamic system  

 

17 Positive One of the features of a reversible process is that it is  

18 Property The change in internal energy of a reversible process is   

19 Amount What is the property by which temperature is calibrated in thermometer  

20 Air The line of proportionality between pressure  and volume of fluid as 
depicted on a PV-phase diagram is describe as 
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CHEMICAL ENGINEERING THERMODYNAMICS I SEMESTER 

PROJECT 

FALL 2021 

 

 

 

PROJECT TITLE: Matlab Project 

 

TOPICS COVERED IN PROJRCT 

 

Project covered the following topics: 

 

1. Virial Equations of State 

2. The Ideal Gas 

3. Application of the Virial Equations 

4. Cubic Equations of State 
5. Generalized Correlations for Gases 

 

 

 
 

 

 



 

     

 

     

CHEMICAL ENGINEERING THERMODYNAMICS I 

SEMESTER PROJECT 

FALL 2021 

 

 DETAILED PROJECT PROBLEM STATEMENT   

AND REQUIREMENTS 
CHEG 2334: THERMODYNAMICS I 

MATLAB PROJECT (Due Date: 11/23/2021) 

Prototype A 

 

PROBLEM STATEMENT 

Use MATLAB to Calculate Z and V for Ethane at 50 
o
C and 15 bar by the following equations:  

a) The truncated virial equation with the following experimental values of virial coefficients:  

             B = -156.7 cm
3
 mol

-1
; C = 9650 cm

6
 mol

-2
  

b) The truncated virial equation, with a value of B from the generalized Pitzer correlation.  

c) The Redlich/Kwong equation  

d) The Soave/Redlich/Kwong equation  

e) The Peng/Robinson equation.  

  

Deliverables 

1) Write a MATLAB code to solve for Z and V in the problem statement  

2) Use Excel Spreadsheet to solve for Z and V in the problem statement 

3) Calculate Z and V from Generalized Compressibility factor Chart 

4) Obtain the value of V from the Thermodynamic Properties of Species in the Problem 

Statement and use the V obtained to estimate your Z 

5) Write a report on the values obtained from Thermodynamic Properties Table of the Species, 

Generalized Compressibility Chart, and all the Equations of State indicated under problem 

statement. Compare the values from these different methods (The method with most 

accurate values are the ones obtained from the Table). 

Structure of the Report (4 pages) 

 Introduction 

 Methods (Source Code and Description of the different Method used) 

 Result and Discussion  

 Conclusion 

 Reference 



 

 

 

 

 

 

CHEMICAL ENGINEERING THERMODYNAMICS I 

FALL 2021 

 

 

 

 DETAILED PROJECT GRADING SCHEME   
 

 

 

 

 

Structure of the Report (4 pages) 

 Introduction :15 points 

 Methods (Source Code and Description of the different Method used): 25 points 

 Result and Discussion: 30 points  

 Conclusion: 20 points 

 Reference: 10 points 
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