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A STUDY ON THE GRID GENERATION
FOR TWO-DIMENSIONAL FLOW USING A POTENTIAL SOLVER

J. Lee' and K. Jung”

'Koreanair R&D Center
ZAgency for Defense Development

One of the obstacles on the grid generation for complex geometries with multi-block structured grids is the
domain decomposition. In this paper, the domain decomposition for two-dimensional flow is studied using the flow
characteristics. The potential flow equation with the source distribution on the panel surface is solved to extract the
information of the flow. The current approach is applied to a two-dimensional cylinder and Bi-NACAO00I2 problems.
The generated grids are applied to generic flow solvers and reasonable results are obtained. It can be concluded
that the current methods is useful in the domain decomposition for the multi-block structured grid.
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Fig. 2 Comparison of pressure coefficient for a circular cylinder

v A 273& AxEr Aol @A AEITE Runge
Kutta 719 o3l w3 WA Folsl dAxpriste] B
o FEREAE AL AA e dYel gk AxE A4
Sheleh Aljke W o g o 3akd g, A57] 349 &
7ol disl A&kl

Spekreijse and Kok[2]-> Sikora®] Z=} A/
S CFD 34 A2l ENFLOWS] o] 3
Q1 ENDOMO®l #-&a3iet =, E333h 3% °J9] el st

o BT 919l Skom®] WU AT Zolck A A%
ol ok B3 ABE S 9ol B S0 BEE

Aol Aol7} Slek g B Aol BAH A§ U 1)
agtidl ol e Mo FuAsE AEAe o
she IO ol olg3) 33 WA Ut 99 ¥

= @ 5 Stk

B =RoMe 45 54E vt U5EE 3y %9
S S1EE o B 7Rl dig A7E 3 24k
52 9o e S8 22k vivel| 8% 3ol 93t ¥
g4 §58 AREISit olZ Q8] A EE B4 B2 5
FZE AT A (streamline) BEE o] g3 Jo £S89
o} 239 AEE FA9 Bi-NACA0012 FAlo thsh A4 2

& #83lo] 74%% AL frEsAiatel] #]838te] |

Al W) §-8498 gRlstaAt sksit

2. AKXt MY

2.1 ZEIA sjAMx}
HIHEA 113 A (irotational) 8¢ A% W

>.
r‘ o

1.0

A ()

d

V=0 @
A 2AE wA ERE] 4 W] 571 009 A 9%
2t

V& e n=0 )
%

HA S50 Mol thekst Eold QA7) 9ot A
A= 57 (constant strength)®] £ Q45 AM-SIS]
TH3]. Fig 2o 2314l mmoﬂ 3 el G5 a4 A
9} o)|ZX¢] ¢+ AFE v|walgith Fig 2004 ZalA &4
Ak ol@A9] e A ¥ AATRe 2E B 4 9tk o]
e 79 5 ‘35 2] Z3(superposition) 0.2 -3
or 2 3)2} Zri4].

C;U =1—4sin% ©)]
22 §9 28
XeE AR 7R ZF didelMe] &% A (source

st A @eh 2o &% Xabe] 4o 4

strength) 5 ©]-&-
et Sz A A Xk dva & o 2ed
o ool oJall A 9 FAE F Utk A 6= Y

J%)(ordinary differential equation)®.Z x, y W&ol 3| 7-]'1]'
predictor, corrector 4 0 F Fo]7} 7hEsIt) o]F 4 (6), (7)
o FAISSItE Fig 3¢l §&3 FY(sink)o] A -0l
el At SERANT FAs A ANtE SEE
At FAo]l MR FHoE W AE B 5 Sk

q=Vo @



38 / J. Comput. Fluids Eng.

J. Lee - K. Jung

dX q
22 4 5
ds ~ Tq] ©
_ 9
X;}T{idid(ﬂ‘ = X+ 68( |q| ) (6)
qﬂ'ﬂg
‘X—Corrector = X+ 58 ) (7)
|qm)g|
SEAERY] AR EAY Qe AFE AL 24
Aol Al AR el Slaba AR =4 Ale]
o) Al 24 dole)] 15w vie7 Agsieick 24 AL Al
SAP} AR M50 a5 0w AHHr:

23 AXt 4y

Qo] w3 AHRl AR A HFHoR Axt
A ZEIFOE Qlof B4 AXE ThEA
ol A= GUI 7I8ke] Azt A4 ZZ 7291 Pointwise” AR
QCH5) 2olo] B¢l SEAAMT FA Foll AREAE 470
o] B}t HES HES 4
AR 71eS AHEEl AEE AES ddste] dods
o} 9o F3 Aol EA s TR AR A
9 ARt AwAdo] Wopd = Qltt. wEkA EA ¢l
23 ko7 AxE At Az o AAE AR

Ho

i
£
rﬁ
2
re
-

sjo] oo WL frh )9} e Wow B 79 A%
o AmYS RAFA BY FE A A A4F 2
S 5 gk

AE ARE A 5 dllA] T2 Hgd Ak A
3 71§89 ettt fis A ZEORS 4Y
2w 7Rk sAAE B aEste]l 7 7k ERKle
a4 ztel| ol vlawskaiat gi.

Fluentv= HIAE 7|9k f-% a4 Zzasiolrh f5 9
A& Ax, &, 5F 59 o] Jhse HE EoltHe). tf
oFet Azt BlSlS A sk ojxkde] A A, A A
A7} AME Thesta, ALY 739 AFH A (tetrahedral), %2
F(prism), V2P S(pyramid), A A(hexahedral),  THHEA|
(polyhedral)7} AME- 7Fss8lt) W R 22 Menter®] SST(Shear
Stress Transport)’t AREEHSITE F4 £45& 22k Ag=
Upwind TVD(total variation diminishing)”} A& 1},

KFLOW:= 4™ Az} 714 inhouse FEZ T2 94
&9 Aol ARgEOIA gheT). kel Z1Wkskr]
off AP SHA AR AR 7V Fluent9ke] BlalE

i Mg o

Fig. 4 Domain for a circular cylinder

Fig. 5 Grid for a circular cylinder
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Table 1 Comparison of Drag Coefficient and Strouhal Number

CDh St
Fluent 1.3755 0.162
KFLOW 1.3799 0.167
Braza 0.96-1.2 N/A
‘White 1.46 N/A
Roshko N/A 0.167

Fig. 8 Domain for cylinder

Fig. 9 Grid for cylinder
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Table 2 Comparison of Lift and Drag Coefficients

CL CD
Fluent 0.0004 0.0601
KFLOW 0.0000 0.0658
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