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(Eng.) The objective of this course is to introduce the fundamental concepts of
thermodynamics and further applications in Material sciences. Students are expected
to study the laws of thermodynamics, statistical thermodynamics, the behavior of
solutions, and phase equilibrium.
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(Eng.)

1. To understand the basic theories and applications of thermodynamics.

2. To understand the effects of thermodynamics on Materials sciences and
Engineering.

3.  To know the mathematical thermodynamic models and how to apply to the
engineering field.
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(course content and homework/tests schedule)
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(week) (subject and content) (homework and tests) (remark)
01 The First Law of Thermodynamics
02 The Second Law of Thermodynamics
03 Statistical Thermodynamics
04 Auxiliary Function

05 The Third Law of Thermodynamics

06 Heat Capacity, Enthalpy, Entropy

07 Heat Capacity, Enthalpy, Entropy

08 Some Relations Between
Thermodynamic Quantities

09 Some Relations Between
Thermodynamic Quantities

10 Midterm Exam Midterm Exam

1 Free Energy of Heterogeneous
Reactions

19 Free Energy of Heterogeneous
Reactions

13 Solutions

14 The Quasichemical Approach to
Solutions

1 Equilibrium Between Phases of
Variable Composition

16 Equilibrium Between Phases of

Variable Composition

17 Free Energy of Binary Systems

18 Final Exam Final Exam
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(evaluation)
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(1) Ordinary score: 30%

(2) Midterm examination: 30%

(3) Final examination: 40%
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(textbook)
David R. Gaskell, “Introduction to the Thermodynamics of Material” Third edition, 2003. (ig )

Richard A. Swalin , “Thermodynamics of Solids”, Second edition, John Wiley & Sons, New York,
1962.
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(other references)
R.E.Sonntag and G.J.Van Wylen, "Introduction to Thermodynamics", John Wiley & Sons, 1991.
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(teaching aids & teacher's website)

http://web.nchu.edu.tw/~stshiue/
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(relation to educational objective of materials engineering department)
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To provide interdisciplinary know-how and training on materials properties, processing, and
applications
2. BT EBH LY S RIFTER T 2R A A
To train materlals technology students for independent thinking, innovation, and practical skills
I BABRETHA BRI RATENA
To cultivate the spirit of teamwork and the capacity of integrated cooperation
4. 22 5 AR EERRRE
To inculcate multifarious values and cosmopolitan worldview
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To implement educational programs in eco-materials technology
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(relation to educational core abilities for materials engineering department)
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Specialized knowledge in Materials science and Engineering
(B) K&z Hi7L2FY 25 A
Ability to plan and execute a research project
C) EREFH~ 2+
Ability to write journal articles
(D) £IFTR % 2 S f2-F KL 2 5
Ablllty to do innovative thlnkmg and independent problem solving
(E) A1t BE & 2 a0 4
Ability to work in an interdisciplinary setting
(F) Mumpr &3¢ Hp g
A fine international scope and general concept of eco-material
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Ability in leadership, management, and organization
(H) #0 p 28§ $E2 504
Ability for life-long learning
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Professional ethics in Science and Engineering
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The First Law of Thermodynamics 1 1 0 0 0
The Second Law of Thermodynamics 1 1 0 0 0
Statistical Thermodynamics 1 1 0 0 0
Auxiliary Function 1 1 0 0 0
The Third Law of Thermodynamics 1 1 0 0 0
Heat Capacity, Enthalpy, Entropy 1 1 0 0 0
Some Relations Between Thermodynamic 1 ! 0 0
Quantities
Free Energy of Heterogeneous Reactions 1 0 0
Solutions 1 0 0
The Quasichemical Approach to Solutions 1 0 0
Equilibrium Between Phases of Variable 1 1 0 0
Composition
Free Energy of Binary Systems 1 1
23 (%) 100 100 0 0
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The First Law of
Thermodynamics ! ! !
The  Second Law  of 1 ! 1
Thermodynamics
Statistical Thermodynamics 1 1
Auxiliary Function 1 1
The Third Law of
Thermodynamics ! ! !
Heat Capacity, Enthalpy, 1 1 1
Entropy
Some Relations Between 1 1 1
Thermodynamic Quantities
Free Energy of Heterogeneous 1 L 1
Reactions
Solutions 1 1 1
The Quasichemical Approach L 1 1
to Solutions
Equilibrium Between Phases 1 1 1
of Variable Composition
Free Energy of Binary 1 1 1
Systems
B3 (%) 100 100 100
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