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	SYNOPSIS 

Applied thermodynamics is the science of the relationship between heat, work and the properties of the systems. It is concerned with the means necessary to convert heat energy from available sources such as fossil fuels into mechanical work. A heat engine is the name given to a system which by operating in a cyclic manner produces net work from a supply of heat. Examples of such system are an internal combustion engine, a vapor power plant and a gas turbine plant. A reversed heat engine is a system that is used to absorb heat from a cooled space and rejects the heat to a warmer space. It is used mainly in refrigeration and air-conditioning systems. In this course, students will be exposed to the basic components, principles of operation and methodology to assess and improve the performance of these systems. In addition, a brief introduction to heat transfer by conductin and convection is also included at the end of this course.
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	COURSE LEARNING OUTCOMES

By the end of the course, students should be able to :

No.

Course Learning Outcomes

Programme

Outcome(s) Assessed

Assessment Methods

1.

analyze closed and open systems based on exergy balance principle.
PO1, PO2
HW, T 
2.

analyze performance of internal combustion engines based on air-standard assumption.
PO1, PO2
HW, T 
3.

analyze performance of gas turbine cycles based on air-standard assumption.
PO1, PO2
HW, F
4.

analyze the performance of ideal and practical steam power plant cycles.
PO1, PO2
HW, F
5.

analyze the performance of ideal and practical refrigeration cycles.
PO1, PO2
HW, F
6.
carry out analysis on 1-D steady-state conduction and steady-state convection heat transfer on engineering components.
PO1, PO2

F

Note: (T – Test ; PR – Project ; Q – Quiz; HW – Homework ; Pr – Presentation; F – Final Exam)




	STUDENT LEARNING TIME

No.

Teaching and Learning Activities

Student Learning Time (hours)

1.

Lectures
42
2.

Tutorials
14

3.

Independent Study;
· self learning.
· information search.
· library search.
· reading.
36
4.

Homeworks (5); 

· self learning;
· group discussion.
8
5.

Tests (2) and preparation for the tests.
8
6.

Final exam and preparation for the exam.
10
Total

120 (120/40 = 3.00)


	TEACHING METHODOLOGY

1. Explain to students the fundamental theory and formulations related to each chapter.
2. Demonstrate solution to problem examples related to the various subtopics contained in each chapter.
3. Do class exercises where students are asked to solve problems from subtopics in each chapter. Students are encouraged to discuss with their peers during this session. 

4. Conduct tutorial classes during which explanation on the fundamental theory and difficult formulations are further explained. Extra exercises are also given to students.



	WEEKLY SCHEDULE

Week
Lectures
Topics/Contents
1

1

2

3
CHAPTER 8: EXERGY: A MEASURE OF WORK POTENTIAL (Pg 433)

8-1 Exergy: Work Potential of Energy; 8-2 Reversible Work and Irreversibility; 8-3 The Second-Law Efficiency; 
2
4
5
6
8-4 Exergy Change of a System (Flow Stream); 8-5 Exergy Transfer by Heat, Work and Mass; 8-6 Decrease of Exergy Principle;
3

7
8
9
8-7 Exergy Balance: Closed Sytems; 8-8 Exergy Balance: Control Volumes
4

10
11
12
CHAPTER 9: GAS POWER CYCLES (Pg 497)

9-1 Basic Consideration; 9-2 The Carnot Cycle; 9-3 Air-Standard Assumptions; 
5

13
14
15
9-4 Overview of Reciprocating Engines; 9-5 Otto Cycle;  9-6 Diesel Cycle
6

16
17
18
CHAPTER 9: GAS POWER CYCLES – CONTINUED

9-8 Brayton Cycle; 9-9 The Brayton Cycle with Regeneration;
TEST 1: 27TH March 2012; 9:00 – 11:00PM; DK7 & DK8, N24
7
19
20
21
9-10 The Brayton Cycle with Intercooling, Reheating and Regeneration
8

22
23
24
CHAPTER 10: VAPOR POWER CYCLES (Pg 565)

10-1 The Carnot Vapor Cycle; 10-2 Rankine Cycle; 10-3 Deviation of Actual Vapor Power Cycles from the Idealized Ones; 10-4 How to increase Efficiency of the Rankine Cycle; 
9

MID SEMESTER BREAK



	WEEKLY SCHEDULE

Week
Lectures
Topics/Contents
10

25
26
27
10-5 The Ideal Reheat Rankine Cycle; 10-6 The Ideal Regenerative Rankine Cycle

11

28
29
30
CHAPTER 11: REFRIGERATION CYCLES (Pg 623)

11-1 Refrigerators and Heat Pumps; 11-2 The Reversed Carnot Cycle; 
11-3 The Ideal Vapor-Compression Refrigeration Cycle; 11-4 Actual Vapor-Compression Refrigeration Cycle; 
12

31
32
33
11-5 Selecting the Right Refrigerant; 11-7 Innovative Vapor-Compression Refrigeration Systems (Cascade & Multistage Compression Systems)
13

34
35
36
CHAPTER 16: HEAT TRANSFER

(Pg 561 – Eastop & McConkey, Applied Thermodynamics, 5th Edition)

16-1  Fourier’s law of conduction; 16-2  Newton’s law of cooling; 16-3  The composite wall and the electrical analogy;     
14

37
38
39
16-4  Heat flow through a cylinder and a sphere;
TEST 2: 23rd May 2012; 9:00 – 11:00PM; DK7 & DK8, N24
15
40
41
42
16-11  Heat Exchangers – Parallel-flow and counter-flow recuperators
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	GRADING
No.

Assessment

Number

% each

% total

Dates

1.

Test 1

1

25
25
March 27, 2012
2.

Test 2

1

25
25
May 23, 2012
3.

Homeworks 
5
2
10
4.

Final Exam

1

40

40

Overall Total

100


	ATTENDANCE 

The student should adhere to the rules of attendance as stated in the University Academic Regulation :-

	1.
	Students must attend not less than 80% of lectures.

	2.
	The students are prohibited from sitting in the tests and final examination upon their failure to comply with the above requirement.
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