
ME 201.4 – Introduction to Thermal Science 
MWF 9:05 - 9:55 p.m. 

220 Hammond 
Spring 2007 

 
 

Instructor: 
Darren Green 
dvg104@psu.edu 

Office: 337 Reber – Desk #48 
Office Hours: 10:00p.m.-11:00p.m. Monday & Wednesday 
  4:00a.m. – 5:00a.m. Thursday 
Prerequisite: CHEM 110 
Text: Thermal-Fluid Sciences, Turns, Stephen, Cambridge University Press 
Course Description: Application of the basic concepts of thermodynamics, fluid 
dynamics, and heat transfer for the solution of engineering problems. 
 
Objectives: 

• Develop an understanding of  the importance of energy and thermal science 
within our society 

• Develop an appreciation for the fundamental principles to solve and understand 
engineering problems and everyday phenomena 

• Develop an appreciation for the role of experiment and empiricism as a bridge 
between incomplete theory and the need for information for engineering design 

• Develop a rudimentary understanding of how various energy conversion devices 
and systems operate. 

• Understand the relationship of thermal-fluid sciences to other engineering and non 
engineering disciplines 

 
Homework: There will be a homework assignment each week and will be due by the 
beginning of class on Friday unless otherwise specified.  Homework should be formatted 
in the following manner: 

a. Begin each problem on a new page, use both sides of the paper 
b. Clearly Specify –  

i. Known – What is given to you? 
ii. Find – What are you trying to determine? 

iii. Schematic – Draw a picture or diagram (if applicable) 
iv. Assumptions – What are you assuming to answer the problem? 
v. Analysis – Solution to the problem 

vi. Comment – What do you think about this problem and the 
solution, does it make sense? 

c. All writing should be neat and legible or points may be deducted 
d. All pages must be stapled together. 

 
** Homework assignments turned in on Monday will lose 10%, all assignments 
turned in after Monday will lose 35%, regardless of when they are turned in. 



 
Quizzes: Quizzes will be given periodically and will be the equivalent of one homework 
assignment.   
 
Exams: Two midterm exams will be given during the semester and a final will be given 
at the end of the semester.  The two mid term exams will be in class. 
 
Grading: 

Midterm Exams: 40% (20% each) 
Homework & Quizzes: 30% 
Final: 30% 

 
 All grade disputes for homework, quizzes or exams should be brought to the 
attention of the grader, TA, or instructor within one week of receiving the graded work. 
 
Additional Course Information 
 All additional course information, such as homework assignments, homework 
solutions, and a copy of the course, syllabus will be posted on Angel: 
 

http://cms.psu.edu 
 
Academic Integrity 
 Academic honesty and integrity is expected of all students and will be strictly 
enforces.  Information on the Universities policies can be found at: 
 

http://www.engr.psu.edu/currentstudents/acadinteg.asp 
 
Students may work together on homework assignments but are expected to complete their 
own work.  All tests and quizzes will be completed by each individual student. 
 
 

 



 
Course Syllabus: 

Week Topics Sections Covered Lecture

1
Course Intro, Applications, Systems & Control Volumes, Conservation 
Principles

1.1,1.2, 
1.3a,1.3b,1.4,1.5 1-3

2 Properties, states and cycles, real flows, dimensions & units, problem 
solving 1.5-1.9 4-5

3
Thermodynamic Properties, State Principle, Ideal Gas Eqn, Calorific 
Properties, Non-ideal Gases, Phase Boundaries, Tables, NIST

2.1, 2.2a, 2.2b, 2.3, 
2.4a-2.4d, 2.5, 2.6 6-8

4 Multiphase Substance Cont'd, Conservation of Mass 2.6, 3.1, 3.2, 3.3a -
3.3e 9-11

5
Calorific Properties - Internal Energy, Enthalpy, Specific Ht., Ideal Gas 
Equation of State, Energy 2.2b, 2.4d, 4.1, 4.2 12-14

6 Heat and Work Interactions, Heat Transfer: Conduction & Convection 4.3,4.4, 4.5a - 4.5b 15-17

Exam # 1 (Feb 27)

Heat Transfer: Radiation, Energy Conservation 4.5c, 5.1a, 5.2a 18-19

8 Energy Conservation, Conduction Analysis 5.2a, 5.2c 20-22

9 Spring Break - No Classes

10 Conservation for control volumes, Steady flow processes & devices, 2nd 
Law Intro.

5.3a, 5.3b, 11.1, 7.1-
7.4a 23-25

11
2nd Law Cont'd: statement, consequences, prereq. concepts, efficiencies, 
reversibility, entropy, property relationships 

7.4b-7.6b, 2.2c, 2.3d, 
2.4e -2.4h, 7.7e 26-28

12 Conservation of Linear Momentum: forces, fluid statics & manometry, 
flows, control volumes

6.1, 6.2, 6.3a, 
6.4,6.5b 29-31

13
Cons. of Linear Mom. Cont'd, Mechanical Energy Eqn, Intro to Similitude 
& Dimensionless Paramters

6.5a-6.5b, 6.6, 6.7, 
8.1-8.5 33-35

Exam #2 (April 16)

Similitude & Dimensionless Parameters Con'td, External Flows: heat 
transfer, flow pattens & physics 8.1-8.5, 9.1-9.2 36-37

15 Forced external flows, Internal flows 9.3, 9.4, 9.5, 10.1-
10.2d

39-41

16 Internal Flows, Fully-Developed Flow: laminar & turbulent 10.2e,10.3,10.4 42-44

7

14

 


