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This course is taught in English. It focuses on the mechanisms of energy transport of
micro/nanoscale systems, particularly thermal energy transport. The concepts of
statistical physics, quantum mechanics, solid-state physics, kinetic theory, Boltzmann

transport equation, and energy transport by waves will be introduced.
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The students will (1) gain an understanding of the fundamentals of kinetic theory,
statistical thermodynamics, solid-state physics, and quantum mechanics; (2) learn the
mechanisms of energy transport at the micro/nanoscale; (3) acquire the skills for the
modeling of the transport properties of the micro/nanoscale systems, such as thermal

conductivity and resistivity.
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Thermodynamics,
Heat Transfer,

Fluid Mechanics

f® Office Hour

2Hi= 13:00 - 16:00

TA: Kuang-Yu Chen [}F
TA Office hours: 1-4 pm on Wednesday
Location: ME 411



Email: 08522117 @ntu.edu.tw
Phone: 61789
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Nanoscale Energy Transport and Conversion, Gang Chen, 2005
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1. Chang-Lin Tien, Arunava Majumdar, Frank M. Gerner, Microscale Energy Transport, 1997
2. Van P. Carey, Statistical Thermodynamics and Microscale Thermophysics, 1999

3. Charles Kittel, Introduction to Solid State Physics, 2005

4. David J. Griffiths, Introduction to Quantum Mechanics, 2nd Edition, 2005

5. Zhuomin M. Zhang, Nano/Microscale Heat Transfer, 2008
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30% Homework
The late homework submitted within one day after the due date will be 20% deducted from the
original score. The homework submitted beyond one day after the due date will not be accepted.

35% Midterm exam

35% Final project
The final project is a two-student team project. The grade of the final project will be judged
based on the content, presentation, and the written report.
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Introduction: Length scale, kinetic theory, mean free path, etc.
Statistical Thermodynamics
Statistical Thermodynamics
Quantum Mechanics

Quantum Mechanics

Quantum Mechanics

Solid State Physics

Midterm exam

Solid State Physics

Solid State Physics

Boltzmann Transport Equations
Boltzmann Transport Equations
Boltzmann Transport Equations
Energy Transport by Waves
Interface resistance

Final project presentation
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