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BEDBR - IE Objectives and Outline of the Course

H | WY EOHECIIRIC L 2B RRIEMTFZOEB L L 2YBRRO—D2TH S, AFEETIE, BOYEEXICET 2EMRE
HMBZEBL, IDICIAT7AYRTLICEIT 2RI —LEHROFH, £ERN, -2 — bR ZAERICE T 2898
BE#z@RL (BHRKOISALORVWAICOWTERT 2 L2BNET 5.

% | The transport phenomena of heat and mass through diffusion and convection is one of the fundamental physical phenomena
in mechanical engineering. This lecture aims learn the basic knowledge of heat and mass transfer, and to develop an
understanding of their applications including scale effects in micro-scale-systems, biological fluids, non-Newtonian fluids,
and heat and mass transfer in porous media.

FEDEEBIZE Learning Objectives

H | #WEBRHOXEABRK EERTEICOVWTERET S
BB BT DR T —IVHREEET S
MRICH T 208 - MEBBRREERET D
F=2— bV REDFEEZERT D
ZAERICH T HEH - REFEEETLEZEMRT S

Z | Understand the governing equations and dimensionless numbers of heat and mass transfer

Understand the scale effects in heat and mass transfer

Understand the flow and mass transfer phenomena in blood flow

Understand the characteristics of non-Newtonian fluids

Understand the heat transfer and flow characteristics and models in porous media
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B EEDERE DFHMEEXE / Fulfillment of Course Goals (JABEE &Rl B D &)

=
H
z

REETEIER Course Plan

No. 15 B Topics AZA Content
1 H | #2WEBSHERROER (1) TEAEN EEREN
% | Heat and mass transfer - | Governing equations and boundary conditions
fundamentals (1)
2 H | 2WEBSHRROER (2) RES—RESREHOELAl L BYMBEREICET 2 X5ERRTE
% | Heat and mass transfer - | Similarity laws of velocity, temperature, and concentration fields. Dimensionless
fundamentals (2) numbers related to heat and mass transfer
3 B | amEBSHRROER (3) HEBERLRNGZICE T 2R WELEIRR OERE
= | Heat and mass transfer - | Understanding heat and mass transfer phenomena in basic flow fields
fundamentals (3)
4 H| <A 278RETNNARICHIT | 83 - BHBERICEZ DX T — LR
ZEMmERE (1)
% | Heat and mass transfer in | Scale effects on transport phenomena
microfluidic devices (1)
B B | M 78RETNARIIEIT | A7 0RET A RTE T H10F - MEBERSR
LR ERE (2)
% | Heat and mass transfer in | Heat and mass transfer in microfluidic devices (2)
microfluidic devices (2)
6 B | 42708 ETNNARIIHT | ¥4 7 OFETNA RZE T EREHRR
ZEMERE (3)
% | Heat and mass transfer in | Heat transfer phenomena in microfluidic devices
microfluidic devices (3)
7 B | £ RNICE T 28 YERE | IR - RFRERNORENFE
(1)
& | Heat and mass transfer in | Flow characteristics of blood flow and particle-suspension flow
biological flows (1)
8 B | £ RNICE T 28 YERE | IR - RFRERNICE T2 - HEOEEESR
(2)
& | Heat and mass transfer in | Transport phenomena of cells and substances in blood flow and particle-suspension
biological flows (2) flow
9 B |#FZa—brRECBTIR | Foa— b rREOER TSR
mEB® (1)
% | Heat and mass transfer in | Fundamentals and phenomena of non-Newtonian fluids
non-Newtonian fluids (1)
10 B | Foa—FrREICBTZ2H | Eza— b REOERTEDRBN
mE%E (2)
% | Heat and mass transfer in | Introduction to dimensionless numbers for non-Newtonian fluids
non-Newtonian fluids (2)
11 H|#=a—btrREICETI2H | koa— b rREoXBEARALEETLRA
mEZE (3)
& | Heat and mass transfer in | Governing equations and model equations for non-Newtonian fluids
non-Newtonian fluids (3)
12 B | 28K ICB T 289EEE | 27LEHRDORHA
(1)
% | Heat and mass transfer in | Introduction to porous media
porous media (1)
13 B | ZILBHICE T 28 MERE | ZILERCHEIT2RBBEREET L
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(2)

Heat and mass transfer in | Flow phenomena and modeling in porous media

Bt

porous media (2)

14 | B | 2AEFRICB T 289ERE | ZIERICE T 20988
(3)
& | Heat and mass transfer in | Heat and mass transfer in porous media
porous media (3)
15 | B | MEs LR RER2URZBLTCOELD
Z | Summaries and term exam Summaries of the course contents

»# ‘

BN, RAENZE, GRIZOERMHBEZEL TLEIEANEELL,

Students are desired to have the fundamental knowledge of thermodynamics, fluid dynamics, and
heat transfer.

H | x%:
R. Byron Bird, Warren E. Stewart, Edwin N. Lightfoot, "Transport Phenomena", Wiley, (2006).
= | Reference books:

R. Byron Bird, Warren E. Stewart, Edwin N. Lightfoot, "Transport Phenomena", Wiley, (2006).

B | BEEAHPASROMECTTHET 2, o ICHT 2RaBIEGIE. 30%. 70%TH B, Gat@h 60 RUELEEEET 2,
= | The performance evaluation will be based on the scores of exercises and term exam. The percentage of evaluation will be

30% for exercises and 70% for exam. Students are required to have a total score of 60 points or higher to pass the course.

w



