Course Content
	一、課程基本資料

	課程名稱
	中文：高等熱力學

	
	英文：Advanced Thermodynamics 

	課程類別
	■必修
□核心課程
	學分數
	3

	課程代碼
	ER 
	每週上課時數
	3小時
	開課年級
	研

	修課限制
	  

	二、課程基本目標

	Objective:
The objective of this course is to provide some broader knowledge of thermodynamics and to raise the potential for the students' further studies.  The course can be separated into two parts. About one half of the course will be used to present classical thermodynamics using postulational approach formulated by H.B. Callen.  Topics such as, general laws of thermodynamics, Legendre transformation, Jacobian theory, equilibrium, stability, and phase transitions will be covered.  In the second half of the course, several topics of statistical thermodynamics will be discussed.  These include kinetic description of dilute gases, classical statistics of independent particles, and an introduction to quantum mechanics. If time permits, we will cover spectroscopy and quantum statistics too. 

	三、課程需達成核心能力（請勾選）

	■
1. 能夠發掘、分析工程問題，並且運用數學、科學、工程知識以及應用現代化工具、方法加以解決。
□
2. 能夠規劃、設計與執行實驗，並且可以分析實驗結果與解釋數據所代表意義。
□
3. 具備工程系統、元件或製程之設計、規劃與整合能力。
□
4. 能有表達、溝通能力以及團隊合作精神。
■
5. 能夠關注當前與機械工程相關之技術發展、時事議題，並瞭解對環境、社會及全球的影響，從而體認專業倫理、社會責任，以及持續學習的重要。


	四、參考書目（書名、作者、出版者、出版日期）

	1. H.B. Callen, Thermodynamics and an Introduction to Thermostatistics, 2nd Ed., John Wiley & Sons, Inc., 1985. 
2. J.S. Hsieh, Principles of Thermodynamics, McGraw-Hill, 1975. 

3. Tien and Lienhard, Statistical Thermodynamics, Holt, Rinehart and Winston, Inc., 1971. 

4. F.W. Sears, Thermodynamics, Kinetic Theory and Statistical Thermodynamics, 3rd. Ed. 1985. 

	五、課程大綱

	1. Fundamental Concepts ( Homogeneous function, postulates, Legendre transformation, fundamental function in various representations, Gibbs-Duhem equations.
2. Jacobian Theory and Its Applications to Thermodynamics ( Jacobian theory, Maxwell’s equations in various representations, applications such as state equation for gases 
3. Equilibrium and Stability ( Equilibrium in various representations, Gibbs phase rule, chemical equilibrium, Clapeyron equation, phase equilibrium 
4. Molecular Behavior of Gases ( Molecular model, thermodynamic properties related to molecular motion, mechanism for transport phenomena 
5. Equilibrium Kinetic Theory ( Velocity distribution function, equation of state for perfect gases, Maxwellian distribution, collision rate and mean free path 
6. Introduction to Quantum Mechanics ( Schrodinger Equation, quantum states, equipartition of energy
7. Statistical Mechanics ( Bose-Einstein statistics, Fermi-Dirac statistics, enumeration of microstates, Boltzmann distribution. 


	六、修訂記錄

	2008.05.xx訂定

xxxx.xx.xx 修訂



	擬訂教師簽名（日期：________年_____月_____日）




