
  
 

 
 

ME 2233 - Thermodynamic Principles 
 
Credits and Contact Hours: 3 Credits.  Three 50 minute or two 75 minute lectures per week. 
 
Instructors:  Brice Cassenti, Baki Cetegen, Amir Faghri, Tai-Hsi Fan, Yen-Lin Han, Michael 
Renfro 
 
Textbook: Fundamentals of Engineering Thermodynamics, 7th edition, by M.J. Moran, H.N. 
Shapiro, D.D. Boettner, and M.B. Bailey, John Wiley & Sons, 2011. 
 
Specific Course Information: 

a. Catalog Description:  Introduction to the First and Second Laws of Thermodynamics. 
Thermodynamic properties of pure substances and ideal gases. Analysis of ideal and real 
processes—including turbines, pumps, heat exchangers, and compressors. 
 
b. Prerequisites: CHEM 1127Q or both CHEM 1124 and 1125; PHYS 1501Q 
Corequisites: MATH 2110Q 
 
c. Required, Elective or Selected Elective: Required 

 
Specific Goals: 

a. Course Outcomes: 
After completing ME 2233 students should be able to: 
1.  Understand the principles of mass and energy conservation  
2.  Identify a thermodynamic property, state, process, and system 
3.  Implement mass and energy balances on a system for control volume analysis 
4.  Determine basic thermodynamic properties 
5.  Understand thermodynamic equilibrium and the state principle 
6.  Compute reversible work for moving boundaries 
7.  Understand the ideal gas law and its limitations 
8.  Implement entropy balance on a system 
9.  Understand the Carnot efficiency limit 
 
b. Relationship of Course Outcomes to Criterion 3 Student Outcomes: 
a) an ability to apply knowledge of mathematics, science, and engineering: 
 Students acquire the ability to utilize the laws of thermodynamics along with 

mathematical tools to analyze and solve complex engineering problems.  
b) an ability to design and conduct experiments, as well as analyze and interpret 

data: not applicable 
c) an ability to design a system, component, or process to meet desired needs: 
 Students begin to acquire the ability to design thermal systems, components and 

processes to meet a desired need. 
d) an ability to function on multi-disciplinary teams: not applicable 
e) an ability to identify, formulate, and solve engineering problems: 
 Students learn to identify, formulate and solve basic engineering problems 

through assignments that involve the analysis of real thermal systems. Students 



  
 

 
 

are expected to identify the thermodynamic principles involved and to implement 
them to engineering interest. 

f) an understanding of professional and ethical responsibility: not applicable 
g) an ability to communicate effectively: not applicable 
h) the broad education necessary to understand the impact of engineering solutions 

in a global and societal context: 
 Through an understanding and application of the first law of thermodynamics 

(concerning conservation of energy) and the second law of thermodynamics 
(concerning loss mechanisms) students learn about energy-related decisions 
pertinent to society. 

i) a recognition of the need for, and an ability to engage in life-long learning  
 The class provides students with the recognition that subsequent courses and 

material will build upon the fundamental principles presented. 
j) a knowledge of contemporary issues: 
 Students gain knowledge of contemporary issues as related to the second law of 

thermodynamics and its application of energy conservation and power utilization. 
k) an ability to use the techniques, skills, and modern engineering tools necessary for 

engineering practice: 
 Students begin to acquire the ability to use the techniques and skills associated 

with the application of the laws of thermodynamics, systems, and control volume 
concepts. 

 
Topics Covered: 

 Introductory concepts and definitions 
 Energy and the first law of thermodynamics 
 Properties of simple compressible substances 
 Closed system energy analysis 
 Open system energy analysis 
 Second law of thermodynamics 
 Entropy 

 
 
 


