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can then be substantially improved,

The course is to train students in using DSMC method to numerically
simulate the dynamic fluid fields of micro—tunnels of micro—structures and
the backflow zones behind the micro-structures, The performance for MEMS




ASARRE P IRE PR s AT P 4 AR L

- P RARGER)

(=) Tz (Cognltlve MACAHR 1 Cl =R ~C2Hf-C3 &* ~C4 »47 -
Co #=#~C6 £l
(=) "#ta , (Psychomotor f#£P)4E# @ Pl #-i ~ P2 8 F & ~ P3 M= 4k i -
PA Tk v ~P5 j B+t P 4] iF
(=) THR ) (Affective BHAAES (AL 452 A2 F B A3 €4 M R
AD pit ~ A6 F B

CRERERE TARA S T RO 4 ) 2R

( ViR B KE P RS B H 2 ra’i»fm s TE s TR e PR s
ﬁﬁ“??{?ﬁﬂﬁ* $RC-P~AR P -3

(Z)H)* }f)ﬂ%—rﬁ’fﬂl@&JF]6_\;7IEB$’l?‘iﬁyljﬁ,\@@&r’l’"‘(wﬁrlwfrrﬁ%ﬂﬁliJ
HREZCI~CHComp R 3 HC6T7 > L BHFLPHRAESTR) -

(Z)f Ry 2 B RE P A B EE r,f(“r)ﬁwb* g HAREPRFHE
DOt G AR RIFEI IR T O Peeid ) e
(4o T (o) Fwin 4 | 7 4 RA~ AD ~ BEFPF > Q|35 7] o )

ﬁ e 0 (0 <) St p (%) il
i ~ T w8~
5 PR & | k(PP Al 4
1|1, AEEBEHFTEENK Introduction to Direct P3 ABCD
simulation Monte Carlo
(DSMC) method
212, HERBEH N ENLK Introduction to Rarefied Gas Cl1 ABCD
Dynamics
303, BB, BABRFRFEEAMAM | Introduction to High Ccl | ABCD
9N BNK temperature, Ultra Hypersonic
Viscous Fluid Gas Dynamics
4|4, HRMERFZNLE Introduction to High Speed C4 ABCD
Flow Field of Micro—channels
5|5, 184 5 RDSMCH)#E i 2 & #F45 1/0 BC Modification for C6 ABCD
iE Traditional High-speed DSMC
6 6. HARZIEEE Modification of Heat Transfer 6 ABCD
Effects
7|7, —HefgaBiE vs, = AEfRaAE 2-D Micro-tunnel vs, 3-D c6 ABCD
Micro—tunnel
8 (8. H A PEMhE 2 MM E BIL | Numerical Model Construction | ¢ | ABCD
¥R A for A Back Gradient
Micro-structure of the
Microtubules
9 BREBBARAELL A Defining Vortex Phenomena c6 ABCD
in A Backflow Zone
N T T T
ﬁf- s ol /. SRR ?\g—,__g_ = ok
7% ?’tgp *7"‘ ?I%?ﬂs/z‘ R =
1|1 EEEHZFEENE Wik s R FF SR | KRR F TS
A i
212 HERMH ) BN S I U= - B I W N AR i
e~ R ARk 2 AR




32w239§ﬁ%ﬁﬁﬁﬁ%i% iﬁ%gﬁ;?ﬁ\ﬁﬁgﬁ .?iﬂi;ﬁmxﬁ

2 N LT RS = 1 R

4|4 BRBERHNL W i R T | ALaim R
LN Ty cA 4. FEAR

séEﬁ%m D%&%@&D%#V»iﬁégiiﬁﬁ\ﬁﬁrﬁ ‘%imi\iw\ﬁ

A T R = ~ ES

6 6. EARBEM IE RIS EI IR = - S Zi«?J;@ N LA
s R TR EN ]

7|7, —HEMGEE vs, MG E EXU F %‘ffé/nﬁ/‘ (R = A :izPJ;ﬁf ~ RIS EF
T~ B REfR 4 24~ PR

8 ?j%ﬁ;‘%ﬁgwkéﬁ%z%%%%gﬂﬁ ;ii s o T R F }i«?l%;% ;;{IF ~ 3F

ol0. WABBARLE K RN N = o ;z%%\.mxﬁ
T~ B REfR L 4o PR

ARALZ R E KT e ARRBARE
TR S E P
& IR iig?@%&g%ﬁﬁﬁJ’uiﬁaﬁﬁﬁn;iﬁ@
& e i* FTAPHEOFRELERY > ek s AL EY T
:

O BRBE mi;;l @;i; ;igimﬁ FrosaRRan

* menz §%i@ﬁ$ﬁ%ﬁW%’j%%@ﬁﬁg&ﬁwm&{ﬁ

o “iiith AE LS FIRB ot > 221 R A B o

& Wit S?;;iigi§§%%%,géﬁﬁggﬁfﬁéﬁ#

O EFEE i%%?fiﬁ‘i%ki%@'ﬁ—’ﬁﬁigﬁﬁ‘%\'—@Z‘?Jf%ﬁ

Bk R £

; p 4=z n % (Subject/Topics) #ir

| B e B A B ()

2 oo )RR SR Bk A8 ()

| ] e g

d | BB, R R AR ) 812

e g A




108/03/25~| o ., ,
%1 108/03/31 B R ME R AR
108/04/01 ~ . N n
7| vossou0r | TEAL = R DSMCAYHE sk = i R 2 B (1)
108/04/08~ ]
108/04/14 HEBREA
108/04/15~ . N n
9 ossoaor | TEAL R RDSMCHYHE sk = i #H 42 E(T)
108/04/22~ -
10 ) ? =]
108/04/28 LR ]
108/04/29~ ‘
U ogjos/es | IF FEABPEASBE 3] A $2 38 R fF 245 JE
108/05/06~ ]
12 AR 5L FE AL
g5y | T RBUREE
108/05/13~
:—é\ )'1,: H G A X kg
B 108/05/19 A pA 1 R G R B
108/05/20~
= 25 PR S B M e
M 1 08/05/26 =4 SR 8 R AR R
108/05/27~
— e P 6 = 4 A
51 1 08/08/02 S HEPEAE 18 B = MEAGE T RIS AR BRI B
108/06/03~ -
16| 0s06/00 | 1 ATEAR B 2B MAEHE T A A
108/06/10~
| osoens | BRBRAIRRZH
108/06/17~ -
18 ) ? =]
108/06/23 AR A
f%@
ARETR
®EXH | T, BEE Le(ERBRER)

EASEiE

B 4




o
ol
e
3

1. Z. C. Hong, C. E. Zhen and C, Y. Yang, Fluid dynamics and Heat transfer
Analysis of Three Dimensional Microchannel Flows With Microstructures’,
Numerical Heat Transfer Part A, Vol54, NO.3, pp293-314, August, 2008. (SCI,
EI)

2. Liou, W. W., and Fang, Yichuan, ‘Computation of the Flow and Heat
Transfer in Microdevices Using DSMC With Implicit Boundary Conditions,”
Journal of Heat Transfer, Vol. 124, pp.338-345, 2002

3. Muntz, E. P, “Rarefied gas dynamics,” Annu. Rev. Fluid Mech. 21, pp.
387-417, 1989,

4. Cheng, H. K, and Emmanuel, G, “Perspectives on hypersonic
nonequilibrium flow,” AIAA J. 33, pp. 385-400, 1995.

5. Bird, G. A, “Recent Advance and Current Challenges for DSMC,” Comput,
Math, Appl, Vol. 35, pp. 1-14, 1998,

8. Beskok, A, and Karniadakis, D. E., “Modeling Separation in Rarefied Gas
Flows,  28th AIAA Shear Flow Control Conference, Snowmass Village, CO,
1997.

7. Nance, R. P, Hash, D. B, and Hassan, H. A, “Role of Boundary Conditions
in Monte Carlo Simulation of Microelectromechanical Systems, Journal of
Thermophysics and Heat Transfer, Vol. 12, No, 3, pp. 447-449, 1998,

%“ngi 4 K (MP R r SR e T e (TR 2 AR D)
&L E % @FEHFE: 200 % GHFFE:200 %

21 5 2 _\
2L B }\.

QP RIFE 1300 %
® L (LE#HE) 1300 %

"3 EE A F I ks n http://info. ais. tku. edu. tw/csp &9 Fitie
B F (fa - http://www. acad. tku. edu. tw/CS/main. php) # 7% % T #fr &
?;‘L%%\‘__l' i—éT?\:J i;E)\ o

TEBXDIE3863 0A

4

XA R W LEE N PR BREPTE 2 A EBEE A F e AT -
5

B/ £ 5 F 20181129 9:16:35




