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BEDBR - IE Objectives and Outline of the Course

H | AT XL ¥ —OEXRRREZEE, R, RO 3 2OERNERERICHFEL, TNITNOBRREXET 2YBE L, ZNICED
CEBARKICOEFHFMICRR, ZNOO—MBEZRAT L L L HIC, HELME~DIGAMICDEHRT .

Z | The transport phenomena of thermal energy are categorized by three basic phenomena: conduction, convection and
radiation. Physical laws, which govern each phenomenon, and basic equations based on the laws are lectured in detail.
General solutions and specific solutions for simple applications are explained.

FEDEEBIZE Learning Objectives

H | Mz oEREE (ERX, B 2BH%T 2
2RITBRIEFREICH T 2BHIREIMEOERBIE (FEiE, |RTH, ELRE) ZE8BHET 5
2RUTEREREICE T2 BRARIMBEDOERRE (ERR, |l AL 2BET 5
BIIMBICERONIEE - IRESMMOEOEREELEMRT 2
HEEEH S VEETH 2 BEMEOEREIE (ChEHR) 2B8T 2
HBECZE S BMETH 2B EOEREIE (RIsEOERN) 28R T2
BRAMEEOREREIE (B, X777 - KLYyl BEGRER 2BRT 2

& | To understand the fundamentals of conduction

To understand the fundamentals of forced convection heat transfer in two-dimensional laminar boudary layer
To understand the fundamentals of natural convection heat transfer in two-dimensional laminar boudary layer
To understand the fundamentals of conduction/convection combined heat transfer in heat exchangers

To understand the fundamentals of boiling heat transfer
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To understand the fundamentals of condensation heat transfer
To understand the fundamentals of radiation

P8 BIZEDZERE O FHMEELE / Fulfillment of Course Goals (JABEE BI:ERIB D &)
B | EREEOEZEATETCHY, H2IANLMEICHALTE S
ISRANRREAOLIILT Lo TiEh WA, EREEIERL TV
ERFEOERIT+HTH S
ERFEOBEATETLAL
Z | Basic points are understood, and the application problems can be answered.

Although the answers for application problems are insufficient, the basic points are understood.
The understanding of the basic points is insufficient.
Basic points are not understood.

REEHEIER Course Plan

No. IEH Topics AZ Content
1 H | Introduction I¥MER, BNF - RENWFLOEE EAREOEER, ticBREkX0n2E
% | Introduction Significance in engineering, relationship to thermodynamics and fluid dynamics,
fundamental terms, and classification of transport phenomena.
2 H | & — U TOXR, BMREE MMEEHRN, FROEZHEE, HE6BE
Z | Conduction Fourier's law, thermal conductivity, heat conduction equation, steady-state
conduction through plane wall, and overall heat transfer coefficient.
3 H | =8 - stmEasEE (1) FHEOEZRMRE, BIMEEDERE
% | Conjugate heat transfer 1 Steady-state conducton through cylinder, fundamentals of heat exchangers.
4 H | &8 - sdhREaiEx (2) 74 v DRENE, FEBHMEE
Z | Conjugate heat transfer 2 Extended surfaces (Fins) and unstready conduction.
5 B | Z2% BEEHBRADENE
Z | Finite difference method Finite difference method
6 B | & (D) ITREIMEEDHEE, IMRERE, EiRok, FEL - X =720
% | Convection 1 Classification of convection, heat transfer coefficient, equation of continuity, Navier-
Stokes equation.
7 B | &% (2) IxILF—ox, BEREEL, SEXTH
Z | Convection 2 Energy equation, boundary layer approximation, and dimensionless numbers.
8 B | &% (3) BN D B TREHIXT R
& | Convection 3 Laminar forced convection in conduits.
9 B | 3% 4) MR E DY OB RERMEE, IRMEE
Z | Convection 4 Laminar forced convection from a body and turbulent convective heat transfer.
10 | B | xtw (5) B A REMEIE
& | Convection 5 Natural convective heat transfer.
11 | B | Bs () Bk, REE - RINK - BBROER, 7707 0EL, RF 77y - RILYTYDOE
Al
% | Radiation 1 Black body, reflectivity, absorptivity, transmissivity, Planck's law, and Stefan-
Boltzmann law.
12 | B | Bat (2) Fooeky 70K, FRREGRE, 2 mMOKRHNEER
Z | Radiation 2 Kirchhof's law, geometric view factor, and radiation between two surfaces.
13 | B | &1t (D BEINTEONLE, AR, XA
Z | Phase change 1 Classification of boiling, boiling curve, and nucleate boiling.
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14 | B | HE{L (2) BIEMMEODE, AR, RREEMOECERAOEH
& | Phase change 2 Classification of condensation, dropwise condensation, and film condensation on a
vertical plate.
15 | B | ¥4 BEOFED
Z | Review Review.

H | 8hZ I ROEE, 80F I RWEE. RAENZE | RWEE, RAENZINRVEZTOEZARZEBEL TWDE I ENEE LU,
o | Itis expected to have knowledges on the lectures of Thermodynamics | and exercise, Thermodynamics Il and exercise, Fluid

dynamics | and exercise, and Fluid dynamics Il and exercise.

B | 8 B8/’ LETHS. ARBEICHLTIE, 67.5FEOFEBICKRTCIEBCFERMINETH 5.
Z | Preparation and review are required. 67.5 hours are necessary for the preparation and review.

ISMET* R b2 U —X RATH (AREMPERT, AEHR

JSME Textbook Series Heat Transfer JSME, Maruzen)

B | PHFREROBE $LOLR—- FEORBETIHET 2. cholldT 2RRBIEGE, §460% 40%TH5. &FTa0 60 2L
rxaELT 5.
Z | Learning results are evaluated by terminal examinations and reports, for which 60% and 40% of scores are allocated,

spectively. This course is graded pass for those who totally scored more than or equal to 60%.

FB - HBEEFEOBR)@ICHGT 2RETHY, ERETFHEOTRTH 2.
(LR—=FICBET 232

- XEwR|AYT LB, SIREMABREICOASLSICL, HBAEREHTII L.
CHEAPMERLEL R— b2 BAAMER L7t LTIRELBWZ &,

This subject coresponds to the subject for the educational goal B(3)(a).
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