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Table 1. Comparison of methodology & capabilities between the present' program and STAR-CD

STAR-CD Present Program Remarks (to be upgraded)
Coordinate 3-D General, Non-Orthogonal 3-D General, Non-Orthogonal
Mesh Unstructured Structured Block-Structured, Unstructured
Differencing CDS, Upwind, LUD, Quick, CDS, Upwind, LUD,
Scheme MARS, SFCD, GAMMA Hybrid, Power Law, Quick
Steady, Pseudo-Transient, Transient .
. . . . Compressible Flow
Physics Incompressible, Compressible Flow Steady, Transient .
. . Combustion, Free Surface,
Model Combustion, Free Surface, Incompressible .
Two-Phase Flow, Magnetic Flow
Two-Phase Flow
Solution
. SIMPLE, SMPISO, PISO SIMPLE
Algorithm
k - &/High, Low Reynolds, RNG,
Turbulent . . k- ¢/ Standard
Chen, Cubic, Quadratic k - L
Model . k - ¢/RNG
LES/Smagorinsky, KL Model
Inlet, Qutlet, Wall, S try,
Boundary nlet, Qutlet, Wall, Symmetry Inlet, Outlet, Wall,
" Pressure, Cyclic, Stagnation, Baffle, .
Condition Symmetry, Pressure, Cyclic
Free stream, Attach
U
ser Available Available
Subroutine
Rotational
(;E?f;?a Implicit, Explicit Implicit
Moving .
Mesh Cell Topology Change Cell Transformation Method
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Fig. 5 Non-axisymmetric
pattern using CLSVOF

B mzo distel A4 A
STAR-CD% ®|®3led Table 1. o YeEbATH
AR-AQ G2 7IHgd A= AeHdA i A
ol 7b AR AAHoZ 2 M mert HESS

“
zadowde nye 2T AL o

Fr9l

o
77%"\?

vgg F8 AL de
Eg HRA Feg dAag = 9dr}
olgigt 7]E el 3= 7]Fo Rotating

Reference Frame, Boundary Coupling & thoFgt
AN 715E Frkste A7 AF A A 9 )
W g wHEA o] #g AFE st 9ot
CFDE st AA/d 4o g3ty 913k,
FHToe B AFHdA AdEe A zEo A
A 3H(Optimization) 71¥-2 ZF7}sle], Cross Flow
Fan®] @70 &3 HAF d+5E 78F 9 A
o X fFE/TE 7] 9 (Fluid/Solid
Interaction Method)& 7\ #7iste] F5&730)
TFRES HMIYAI T E I FREY WFoE F
59 dHelst vy A == Oil Fenced WEol
& AFE o] sk} FAEAH G o] FEA
45 #ET de FEsAdE HeAde 8§
zlol A B =2 o]E A7 Moving Mesh 7|%
23, 2 AFAd e AxEITYE =
Azl ddo]l Azrel uwhel wiRA He 7]
Mste] ol EEA FH F5Fed g AHA
Ao} FAdol i At FyHA gheh 2 f
EW F%53 Cavitation %5 3 A= 23

Hx

HE2E

i
N
-

o iz

me mo 1 aE 0

e &

2 % o

£

22 CFD &3
ATl ATAA AWE A4 =
=9 44 S/WSl STAR-CDE AR&dlel th& 3t



50

SEMAMI HE UK

¥essel
»»»»» U dwe: [fTinderical v

W s

| w

tupel fer

Numbers of Cell

O > il

Bluension (s8]

Birersion {am]

Munbers of Celi
o

{1173

3

i

h: [T

1]

Blade information
fumbers of cell betveen btades . {20

Musber of bledes {4

Pitched Mgl : I
Eccentricity
t & en ¥ fﬁ"—“—w
Boxncry Satip } HEATE } STAGE + B
wrmnon | Wi

Fig. 6 Main window of automatic mesh
generator for a mixer

Return Channel

Fig. 7 Computational domain of the turbo fan
for vacuum cleaner

2 CFD $8¥%ck 478 #4stt 93
o oo

221 E&BI|AH 2o}

Hu A *P%‘fﬂz’ oA Bt ohyet 7hg 4

g BophA Byl olgsm Y Hokolm, of
4% we av mgsﬂ L "ad PRolYh 2
AP ool e ofehst 2 ATEL ¥
shol A AF 47 2 Adel £g2 FAoh

- Cross Flow Fan %34 2 #% &3[1]
- W= ZAREe] W9l Cross Flow Fan % 3)
A gl AA2]

3500

initial model {EXP)
initial model (CFD)
3000 redesigned model {EXP)
A, ¥ redesigned modei (CFD)
Y modified model {CFD!
2500 n n tud
L) A
(E 2000 -
£
E
o a
1500
[ ]
a
L]
1000
500
m
0
0 05 1 15 2 25 3 35
Q[mmin)

Fig. 8 Comparison of the predicted fan
performance data with experiments

Fig. 9 Computational domain of solution
pump (inducer)

- 94% ¢4=7] Diffuser W55 32 [3]

AE£7]8 14 Motor YZH[4]

- AR YA HZe ImadeHe fE5 2 4
e 4 [5)

- Honey Comb Seal % &4 34(6]

- &0 AXEE AW 5N /5 BE9AAA
o 3k 7]

- wge wwsl SERY L ABAN AN

- 23

FA e s8]
- ARG 2% 457 FEA49]
- W HE 57 9 AdRA frEsiAlio]
- AEAE Gerotor 24 BIZ FEA(11]



A7TA A43. 2002. 12 AAdsta 7 AEsH AAGATS A7 A7 51

Pump Outlet

inner Rotor

Aelief Valve

Volute
Rotat Packet {Fiuid Part) - . . .
Outer Rotor Fig. 12 Compuational mesh for ventilation of

road tunnel with mountain environment

g wEgGo gy FAAN AANYL FAD ]

Pump inlet

Fig. 10 Computational Mesh of gerotor oil

0% ‘ " X - 2EHA FAF U FoF s € dd2]
[T - nEHEe Bl YA 4E #Ee o 5
’ 25 4] [13)
g - A AEHAHKTX) ] AAE T4 o9 A
£ o] fgAlel ek A A¢(14]
3 - AFA #7198 54 4 2 A% dAE
A% 29315
& - AR FrIEE/ARY UF fE554 A6l
- AEPAE BS54 L49IT]
- 2E&AE FYPAYSA =209 7E18)
- AHBFTHEE F3 I3 FLEA sHA(19]
Normalized Time
) ‘ 223 &7 ¥ six ot
Fig. 11 Comparison of measurement data
with  numerical calculation for
HST(High Speed Train) passing JESh N ARAR Y FEE W CFD: olw) A,
throught the station EE W Au/2z Rofd ME thobald B4
7] ol Wi fEslA Az AN ALE ZA At 53 HFH st=doje ddn g4 a9y
SE AT Az} A|Zbo]l @ol 27 E = Helzh wig 71 H
g el Me &7 2 Ao gk 3xkY 4ol
222 254 2ot 7heEt A Hdok gt oluE B AFAME
Fig. 129 #Zol vlda MAFAA BF 233l
TEA &k CFD $82 71 5% #2 & FA M-S Foto] B ] 4o B
Aelde A T FEE4 e opyzl WEo s ®T ofv]e)l 9 R Fe] o] A
AAAoR AN ARE A A7k wE H 2Ageg wofFoh
Fo Wals gAds 5 3l ojo] 2 A A
Mz ZAHEAHERE olE @Al FALEY n&HAR - 22EYd #7] Fanol 93 /4 27]3)4[20]
of f# FxeAg ¥l n&oE FPst= A - AEde nEHF gt =X A[21]
F9 FEol dig @& AHE ArsIet £ - AU ALEE B " gk 4238 2 ([22]
Fig. 113 #Zo] sy A& 44 T¢5% 279 - A2d 3 g4 Simulation[23]



52 8 g SRS TR
- Hay T AYAde $r] B4 s (24] Zezd
- A8td 954 34 Simulation[25]
- A ARS nHE B2 EdEUS 71N 1) &g, 29, BAE, “Cross Flow Fand]
e FA 18) 9 Al Simulation[26] E35)4: Blade 849 Watdl g A7 &
AANADFALE 3] 97 FA3] L AL
224 7| 223 =53, (1997), pp.125-132.
(2] slea, “vreA AAEHI RS Cross Flow
FAA AFF A7 WEER ol BHrh # Fan®l f&al4 2 AMA #a a4, &
AE AHEste WS dddM CFDE #4435t AAEANATY A SG19986016, =42
2 deh I dz 2349 #dd ATz ) TAAT (1999).
A, e¥s, MEMS, d271%, #58x, A43L,  [3] g, 2F7 4% oAA AR gA
Fluid/Structure Interaction %9 A& %3h4 AuvdelE e OgFA Uy SEa4” 2y
AeAd 23E AAstA AdTE AgdT AR LA, SGI¥050-1,
Mo Ad7Ied 4 (1997)
- QAL YRR g AAdFTE FEHA(27] 4] 897, “231% ZEe Wze 9d 23 9
- YZAA 105 A" B3 WE {59 FA A afAdo] #gt A" AFNLAHRAE B
41 [28] A, AT AR AE (1999),
- 988 CSF Alof MHE HdAE A% &&/7F  [5] 8dd, 971%, 249, 71*59 “ArpE Wzt

45 2§ #4(20]

- wA FReIAY 5
A 84 730]

- AN W REANES ol &8 AV HH 2e
9 4% A% 2 AZ31

- A% BETF % 4w AR

540

g% A BF

e TR A 3 A{32]

- Fluid/Solid Interactione ©]&3 Foil Bearing
W) f58A[33]

- Fluid/Solid Interaction® ©]-8-3F Oil Fence
el frEsiA[34]

~ Mira Model, Ahmed Body 2 Cross Flow Fan
# A 3}(35,36]

&
MY

AFAA B AAE Agoetn
=3

AAAAT AN AFstn 9= HME CFD X
239 A% L CFD $8& Aol dstel 27hs
Aok 58 ¥ ATAANE AR BAY WE
CFD 5239 Agel $4¢ Fol 278 +
sn Qon, g% uoh F48 45 a9y @
g Ad Zzay A% 2 G9® CFD $§
24 A4e Bsto] CFD 2o wdol 7ldsa
A gt

A e Bx e # aAg |4

AR 99 FAZA AFE Hxy =i,

(1999), pp.245-251.

223, 39, “Honeycomb Seal?] &%
;37 2000 FA7A AFAE D EI

7, (2000), pp.153-157.

s, 4z, vt BHE & Ry 9y

FEo EAA” FAZIAAGE A28 ALF,

(1999), pp. 103-107.

31\4—74 “‘;}01:3} olgﬂa—]% ;l—L Al

5o FE504,” 30874

2R IA SG0016010, M4 e n Akel7) %

T4 (2001).

°l717"‘, nAE, s, dds, “AWEAHAT
£ AAE BB E

ﬂ =5 A T

pp631*634

[10] =<2

ul
ES

F

(6]

rk _\[m
Ml oXx

(7]

[8]

(9]

=

pp.569-572.
474

\..L.“!,

2. HE

(11]

A gd BHA A

HFZRUAFD), &F



A7d A4z, 2002. 12

A73dea AAEsE AAGAEt A+ &) 53

FRAFAATL (1997)

[13] He3 5, ARREAE dALAA A5
A GEdT8Y AFnas RaAGED,
F9EY2 1997)

FAREY A X111§l S fA FetetE s
EF3, (2000), pp.519-522.

[15] g3, “Asat F7198 S 2 H3F
FARAA” R AGE 1998 s FAF

S y-& Sedddddd, u%8 pp.133-143.

(16] sz, "&7] TEUY #% &4, KIST-

A7l CONSORTIUM ﬂmﬂﬂs HIA,
sttty A7 (199).

(171 474, ArE, s, “n&A3E AAgAt
Uge] Fgdt A28 d=GATgsE
3] =3, (2002), pp.843-846

(18] 33, “u&dd AALa FAAYF AJH4
A ZA R EA BT A=A edry

B IA (2002).

[19] aldd, “gdd FAFTs =g
FE)EdAAL BaA (2002).

[20] si=d, "=2HEAX Y Jet Fanell o3 F
FEY) e £REHM A4 ARG g7
EdT4 BaA SGI-20007012, dArdn) 7«
(F=) (2000).

[21] 817, A, AALE, 964 oldEE F
eI Fr|e]A” kA
B4 SGI-19997012, A7
T4 (1999).

[22] 317, “Ad-23d =2 g9 A A
2 37 A sA) gAEYE(FE)IRIA
(2001).

(23] 4z, ol7] %, G, BAH, “7
2elo] 3l A Bl FFAAFa
20019 % &7 5L*EH§1 =83,
pp.170-175.

f24] 3dd, “FZFI7R A FAAE A4 F
T HAE Bl @rlEd)” (FEd B

A (2001).

(25] 3dd, “A€ X 934 17¢ IHFAL
77 AZ% TES #7] Simulation 2 3
Bl Simulation,” (F°)8F5 R3LA (2001).

[(26] 3ldA, “HE-SA4 RLEEE TTFT(AA-

R

) AHFTAF &71/% A Al B, ()3t
Axyolagd B (2002).

(27] s, A, FAFE, “aliAr ERogA
Hia9 AAFE FEHA dnFrIzIE
T3] 98 FAFGEUIH=EFH,  (1993),
pp.509-514

28] A<, sldd, Fad, “SZAH 1024
Boz W} {59 FA4 d=F71x5
WEzEs 98 FATStsdd=Td, (1998),

pp.376-383.
[29] |z, &, o]F4, “9]88 CSF Ao
s 9% f5/7x HEEe 94
AT TS E A A6HA
pp.40-46.

[30] 28%, 434, AN, gy, “Add= 4
ol# Aol A#E WAk FRAXY K554,
gistrjAlgsl=Ed BHE, #ABEA  A12E,
(2001), pp.1844-18521.

(311 ol ¢4, Zu+, 3, "=, 2\
FEHAE o8& AV FHAY *5‘—‘5—
dz 9 A drAgs =831 AD A
2438 A8Z, (2000), pp. 2143- 2150.

[32] N. Hur, Y. Kim and B.H. Kang, "A
Numerical Study on Control of Natural

1%, (2001),

Convection in a Square Enclosure with an
Oscillating Wall,"” Proceedings of the Fifth
JSME-KSME Fluids Engineering
Conference, Paper QS4-2-6, (2002).

[33] Y. Kim, C.-S. Won, and N. Hur, "Analysis
of Flow Characteristics and Deformation of
a Foil Bearing by using Fluid/Structure
Interaction Method,” Proceedings of the
Fifth JSME-KSME Fluids Engineering
Conference, Paper 0S16-1-4, (2002).

{341 7‘31*7‘ AS, 93, “FATR2E 435S

71 EE ol &3 oY A HMFAF” A
"}Trxﬂ‘g‘ k3] | 54 11]332, (2000),
pp.16-22.

[35] 3ig7d, #&, “MIRA Model ¥ul¢] AT

HAAA,” SxAdFAE83) = A4E Al
3, (1999), pp.34-40.

[36] H<, sld7d, “CFDE ©]-£3 Ahmed Body
—7—“]«] AR HHdA” G T8
‘97 FAEes) =583, (1997), pp.181-187.



