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Description :

This course provides basic knowledge of thermodynamics and its applications on Engineering,
including properties of substances, phase change, work, heat, and energy. The zero law, the first law,
and the second law will be introduced.

This course is taught in English. In-class discussion is extremely important to your grade. If you
don’t want to participate in discussion, do not register for this class.

Textbooks Moran, Shapiro, Boettner, Bailery. “Moran’s Principles of Engineering Thermodynamics,”
9 ed., SI Version, John Wiley & Sons, 2018. ISBN: 978-1-119-45406-9
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Introductory
concepts and
definitions

Using thermodynamics
Systems

Measuring mass, length,
time and forces

Specific volume, pressure,
and temperature

B1, B2

Energy and the
first law of
thermodynamics

1. Work and energy

N

Energy transfer by heat
Energy balance for a
closed system

Energy analysis for cycles

B1, B2, B6

Evaluating
properties

w N PR

States

p-v-T relation
Thermodynamic
properties

Generalized
compressibility chart
Ideal gas model

Internal energy, enthalpy
and specific heats
Evaluating changes of
properties

Polytropic process of an
ideal gas

B1, B2

Using Energy

Conservation of mass and
energy for a control
volume system

Steady and Transient
analysis

Transient analysis

B1, B2, B6

The second law
of
thermodynamics

el N

What is the 2" law?
Irreversibilities

The second law for cycles
Carnot cycle

12

B1, B2, B6




Using entropy

1. Introducing entropy and

2. Entropy balance for closed

3. Entropy rate balance for 10

4. lsentropic processes and

defining entropy change

systems

control volumes

isentropic efficiencies for
devices.

B1, B2, B6
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1 Course Introduction; Introductory concepts and definitions 1.1~1.4
1.5~1.9 Quiz 1
2 Energy and the first law of thermodynamics 2.1~2.3
2.4~2.6 Quiz 2
3 Evaluating properties 3.1~3.4
3.5~3.6 Quiz 3
4 3.8~3.9
3.10~3.12 Quiz 4
5 No class on 10/7
Midterm Exam 1 10/9 (8:30-10:00 in class)
6 3.13~14
3.15
7 Control volume analysis using energy
4.1~4.3 Quiz 5
8 4.4~4.7
4.8~4.12 Quiz 6
9 No class on 11/4
No class on 11/6
10 The second law of thermodynamics 5.1~5.2
5.3~5.4 Quiz 7
11 5.5~5.6
5.7~5.9 Quiz 8
12 5.10~5.11
Midterm Exam 11 11/27 (8:30-10:00 in class)
13 Using Entropy 6.1~6.2

6.3~6.4




14 6.5~6.6 Quiz 9
6.7

15 6.8~6.9 Quiz10
6.10

16 6.11 Quizll
No class on 12/25

17 6.13 Quizl2
No class on 1/1

18 Final Exam 1/6 (8:30-10:00 in class)
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