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<Similarity methods in fluid engineering: Tanaka>

Theory and practice of scale modeling is explained, including the experience of a model experiment.

<Fluid dynamics and CFD: Ohta>

Fluid dynamics and computational fluid dynamics are explained.

<Heat Transfer: Nagai and Dang>

This course is for understanding principles and practicing heat transfer calculations of basic three heat transfer
modes, i.e. heat conduction, convective heat transfer, and radiative heat transfer.

As an application example of the basic knowledge of heat transfer, we will explain the thermal management of
air conditioning and refrigeration equipment, solar energy utilization, and data centers.

< Statistical mechanics: Fukushima>

The purpose of this course is to understand the macroscopic thermal fluid phenomena from the viewpoint of
molecular dynamics.
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Students are expected to understand the basic concept of lecture contents.
Understandings and calculations on basic principles of heat transfer
Understanding the basic principle of quantum chemistry and statistical mechanics
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<Similarity methods in fluid engineering>

1. Scale modeling based on similarity law

2. Froude similarity law

3. Model experiment (flow around a model ship)
<Fluid dynamics and CFD>

4. Examples of computational fluid dynamics (CFD)
5. Fundamental theory and application of fluid dynamics
6. CFD method and its development

<Heat Transfer>

7. Introduction: What is heat transfer?

8. Heat Conduction, Convective Heat Transfer

9. Radiative Heat Transfer

<Application of heat transfer>

10. Refrigeration and air conditioning system

11. Cogeneration utilization of solar energy

12. Data center thermal management

< Statistical Mechanics>

13. Structure of atoms and molecules




14. Statistical properties of the molecule dynamics

15. Molecular Simulation ~Application of Statistical Mechanics ~
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Class: Each instructor select face-to-face or on-demand.

A basic mechanical engineering knowledge is needed

Fundamental knowledge on thermodynamics
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In the <Heat Transfer> course, the following text is used as reference.
“Fundamentals of Heat and Mass Transfer, 5th Ed.”, Frank P. Incropera, David P.DeWitt, John Wiley&Sons




