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2025 FE Y F /R

RIB 9 %E/Subject Categories

FER%E /Faculty /REBRTERPIAAR (FLaf#RE) | SEERB/Availability | /%5 :/Available

/Graduate  School of Science and
Technology (Master's Programs)

1% /Field /# E T %1 : /Academic Field of | £X/Year /1~2%RK : /1st through 2nd
Engineering Design Year
S22 /Program /EE M IBE B IR ¢ /Master's Program of | %2H/Semester /&S H] : /Spring term

Mechanophysics

4 48/Category /2R : /Courses fZ 0 B5BR/Day & Period | /& 1:/Fri.l

FIB 1B /Course Information

B &S 62305101
/Timetable Number
REES 62360029
/Course Number
BA7#/Credits 2
IR RE ##&E : Lecture
/Course Type
2 7 X /Class
FRERBL #=EH © Heat Transfer
/Course Title
BEYHKEL /ALl AT KITAGAWA Atsuhide
/ Instructor(s)
% Dfih/Other A x—=ry 7RER | BEREREN o —X2ME | PBLE®ERE Project DX JER®E
B Internship £ IGP Based Learning ICT Usage in Learning
O
EBRBROHHHEICK O HIRIRRICHT 2 8E - REFTRAOERRREZENL, MED
LYY= HERICEAT2IRELITS.
Practical Teacher

BBy T M_MP5322
/Numbering Code

BEDBR - IE Objectives and Outline of the Course

B | MWREEIL, BADEFTEBRT 2HE0LDOTHY, KA GGREMERICH T 2ME- SHFERE L TRBALFAINTLS,
AEERTIE, AR BANROMEERBICOVWTHERT 2L L £, BLRERERR, RE-REMIES LV, EJE0E
B BFEIC O WTERBET B,

Z | Convective heat transfer is widely used in various types of heat transfer equipment. In this class, heat transfer mechanisms
of forced and natural convection are lectured, and turbulent transport phenomena, velocity and temperature measurement
techniques and motion characteristics of vapor bubble are explained in detail.

F2BDEEBRE Learning Objectives

H | KFEFERICSH S BEIRESREOEREE L BET 2
FEFIRITA D BATRERE OEREE T ERT 5
KFEFERISH D BAREREOEREEZERT 2
BWEFHANE - REFHIEOEREEZERT 2
ARVAORELERHE AUEREOEREELZEBRT S

ES

FBEZOERE D FHEEE / Fulfillment of Course Goals (JABEE BS:&ER B D #)

H

ES
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RETEIER Course Plan

No. 15 B Topics A Content
1 B | ERNFEOVES TEEH, WRAMEE S <HEH, BEKEOESR
Z | Revision of fundamentals Revision of conductive heat transfer, convective heat transfer, radiative heat transfer
and electromagnetic wave
2 B | saslxdiw (1) KFEFIRICE 2 @E R RIERE
= | Forced convection (1) Laminar forced convection on a horizontal plate
3 B | s&slxdin (2) KFEFIRIC S 2 @A RELRIERE
= | Forced convection (2) Turbulent forced convection on a horizontal plate
4 B | 8235 (1) BEANRERERBOMES L U7 Y REll
% | Natural convection (1) Laminar natural convection boundary layer and Boussinesq approximation
5 H | 82x5R (2) FETIRISE D BANRERERE OREFFHES L MEEVSIE
Z | Natural convection (2) Natural convection (2)
6 H | 82x5% (3) FETIRISE D BAMNRERERE O MERE
= | Natural convection (3) Heat transfer mechanism of laminar natural convection on a vertical plate
7 H | BAXR (4) FEFRION D BATRELRETE ORBIFIES L MEEFTE
= | Natural convection (4) Flow and heat transfer characteristics of turbulent natural convection on a vertical
plate
8 H | 835 (5) FETIRISE D BAMRELRIERE O 2MRERE
Z | Natural convection (5) Heat transfer mechanism of turbulent natural convection on a vertical plate
9 H | B&AXR (6) KFEFIRICE T 2 BAIDRELTIESRE O REVEF S & MEEVFIE
= | Natural convection (6) Flow and heat transfer characteristics of turbulent natural convection on a horizontal
plate
10 | B | 8#dR (1) KRFEFIRICE T 5 BARELRIERE O 2MIEERE
Z | Natural convection (7) Heat transfer mechanism of turbulent natural convection on a horizontal plate
11 B | A% (1) WEAE (B F—8EE, BEREst, L—Y—Fy 77 —7Es, 8EENEE,
L F EEREAER)
Z | Measurement techniques (1) Velocity measurement techniques such as LDV and PIV
12 | B | 5085k (2) BREAE (RIERER, BOTRER, #EXW, RERSR, L —Y—FHRss)
% | Measurement techniques (2) Temperature measurement techniques such as thermocouples and LIF
13 | B | ZRUAOEE)- #EEE (1) FryE—T>ay, ZE0LRRE - REREREE- AGERRE
Z | Vapor bubble (1) Cavitation, and velocity and temperature response times of single vapor bubble
14 | B | ZRa0&ES- HFE (2) EREICE T 2ERES, ZRUAOFKE R -BROT A 7L, ERAIC L BmEME
i
Z | Vapor bubble (2) Vapor bubble motion, vapor bubbling cycle, and heat transfer by vapor bubbles
15 | B | #ocifss iR X acigs, BRI, EREEMEIRS
& | Heat exchangers Surface heat exchangers, regenerative heat exchangers, and direct-contact heat
exchangers

JB1&5:14 Prerequisite(s)

5|

.

ES

RERRNLE (FEB - EES)

Required study time, Preparation and review

B | 8 - EE»’RETHS. ARBICHLTE, 675 RKREOFEBICKECI2ECEFEBREAIVETH 3.
I | Preparation and review are required. 67.5 hours are necessary for the preparation and review.
HRIE S%E2E Textbooks/Reference Books

H | FICIEIBE LAV,

| There is no particular textbook.
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Ty YR=N—, BLUPLR—FORBETTHMT 5. INOICHTIEEABNEIEZNTN 25%, T5%TH 5.
The evaluation is based on the scores of minute papers and reports. The contribution of them to the evaluation is 25% and

B m

75%, respectively.

H | (1S:R:I=5:3:2

(2) #h%, ERF, RENZOEBMBELEEL VDL EHNEE L.

(3) (LKR—=HMICET 2ER)

- XEZ5|BTBIL, SIRABEFIBAREICHONSBLSICL, HEEREHTLZ L.
CBADMER L7ZLR— b EBOAMER LI LTIRELABAWT &,

= | ()S:R:1=5:3:2

(2) Knowledge of fundamental thermodynamics, heat transfer and fluid dynamics

w



