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A Study of Optimal Mesh Interface Region Generation to Improve
Spatial and Temporal Accuracy

Kum Won Cho

The spatial accuracy becomes first-order when second-order conservation schemes including

the non-conservative interpolation in general Chimera method are used. To ensure the solution
accuracy, the discontinuities must be located away from the overlapped regions, and the length of
overlapped region also must be proportional to the grid spacing. In this paper, a proposed method,
cut-paste algorithm, is used to satisfy above constraints. The cut-paste algorithm can generate
the optimal mesh interface region automatically. To validate the spatial and temporal accuracy
due to the non-conservative interpolation, inviscid and viscous problems are tested.

Key Words: %3 2 & A(Overlapped grid), 47+ 9 (Mesh interface region), 8134 #%(Unsteady

flow)

4 gH =8 o= ¥ d
A4, W4z FIr=vE Anday we
oA 249 el 5 2A AUeFel
A AAFAGS] IRAIY FaB B
F9 Stelm ol HE we A7t A4
S o1 [2].
FAAAA Ade
A ARE AFA FARA welE HE
AAD ] FANEFS BAG S %
Moz 9dd Qo oA FHIE BT
4ANAE Ageted olelee o
wge 9 Yaw o

kX

T oof¥
i~

2,

o

>‘E 18
s

s

* 2003 06¥ 249 M=
* AYd, ARV A RAT Y AP FRAE

n
s

A’ (mapping) S AFg-sle] BEW
o2 H{o] Lol w2
Hol go1][2]. Zeu 74
FA A dxte] HExst o

%
&
=2
Aol sieh
£
]
s
zk

® g
o2

23
=

i
T

o
TR
e

AFNHNE HEEHL A

b8 FA7IM e HE

r\l
T
o

>
=

Jot
oM
O VT

oX 4 o

o A

g% Qb o
ol Ko

X

2
9
2
a
z
2
S
2
(o
offt
o
to
2
Oft
o
K

A 24NN E AFRE 7, A 3FAME



42 34 SIRHALS NIF UK
Ao A7dd FAL A% X3 9, A 4 ADI 7IHe 24} ¢ ESH(AF: Approximate
o= 1349 $39 FAlo HEd A3 oy Factorization) 228 Zo]7] 93 429 Azt
= 5 6% E ¢ R A AEE BEAE Y 3 5 Hrlsto] of Ajzkeel ADI 71Ee Wi
Builen, wAtor HAY FEEN HETE A M2 wHe ¥4 Aot
At 22 Huln. A7) W FHAAA e 4 Do) H
£318 tge) 4 dg £ AU
. TR Y

LD LD 'L,aQ'=—k,0tR 3)

2.1 X|uj ey Al

H] A4 Navier-Stokes #44& ofefe} zo]
FolA,

99 , 9E | OF | 3G 9E, , 3F,  9G,
ottt "oyt or T Ty T ez WV
BE®S W Qo 8y E92= HE E F,

GE o3 2.

[ ou (4%
ou pu2+1> ovu

Q=| ov| E= ouv F=| pt*+p

ow ouw ovw
e (e+Du (e+p)v
ow
owu
G=| pwv 2
ow’+p
(e+p)w
4 (AAE E, F, Gt 34 82 4
olm, A@elN p,u,v,w p e xy,25 %

g9 £E4E, &4 R iAok
22 FR&A Iy

2 d7AM A" Eﬂ'&'! FZEDBIE 84F4
FEAAEA wHE FFel HAAM Roed
FDS(Flux Difference Splitting), 281 i13}9]
TAHEEE A7l #Ast MUSCL(Monotonic
Upwind Schemes for Conservation Laws) 7%
s AHgaAT.

=
A] 7V Azl

o

ZIMez WAy 7
ADI(Alternative Direction Implicit) 7|3 A7t
AYgxE =7l A olF A HEH(Dual
Time Stepping Method)& A& H . olF 4
7t AEHE AR sde] e A¥3E eats

R e

o 7] A,
L= [D+ krﬂlv—r MAS i 1p— NAS i—l/Z] @

ofd, &4 Q)elM T, T,= 4 W& Z 43

o2 FRHW AL £ Un £, FAARA

ARl AR EE Ao W(ER BT AR B

13439 e zeth M, Mol A% W

AAG #% B FnEA6) FeR ATk
3. Al=el M7 Ao A

31 SHAXAS AT MM L HH o

Ztee 7o

FAHAAAANAN vREH AZHHC g
A& oA FHHAG3LT-[9] B
Tl o]FodA Wang[9]«1 g Avfstn,
ole13t 8y ZAE UFI}E FHARA 74
W2)e Aesta A4S 4%}9&4.

129 BE WAL ogaf go] vehd £

Lo

=

o
2
i =

9

u(x,0) = uy(x) (6)

olgh. AE)sh A(6)¢ Fig. 19 FRARA
qgN7E e 2



AgA A3%. 2003. 9 B R AR AYE FIS A8 HF ARYY 40 a8 AT 43

A b L LM Wt 99 Ast Bl F3® 99 09 2

e ; Lok 23Sl e FHYe Bedezs 4
goscohed el e B gy & g

Fig. 1 1-D overlapped grid kox; = mox;=L+0(ax) (15)
W et (Froye Food=0 (971 LE 3899 09 A9tk 4 ()
icA ~ (Mg 4 Q09 ddstd Fsa o5
2.
wrtl—yn
i U A (F oy Fyo1n=0
a7 i+ CF i 1/2}63 (8) E=’%[F(u,)—F(ﬁu,_ﬁ(l—ﬁ)u,,,,”]
, ~ L UP) = Flaun+ (1= )t ]|+ 0(5 )
Fig. 1904 A, BE z}z} e vehig O S%IF(uI)—F(ﬂu,_,,Hl—ﬁ)u,_m]l 16)
' aA99e vehdth 99 Ast BY A9 + L UF() = P2t + (1= @2 ]|+ 02 27

= 27 % jelth 99 A9 AdAe o9,
oggﬂ' qud m3 m+1& °§°—% AQ*] EL‘] 2;-(]__/] 27 @Q‘E% Zte= gr_;-qﬂ\aoﬂ ‘:Hﬁﬂ
(donor) Szolch BA AFAAN BEAD Lo o ns ws £ g
FA7We Hesn AT nesta 4 - '
OEXER S N
Ti+ vE 9 [F(u;)+F(ui+1)]+ O(sz) a7

Froyp— Fip=0 ©)
T,--1/2=-%—[F(u,-_l)+F(u,-)]+0(Ax2) (18)
FAARAANA HREH 47 BYL A8
A4, A OF BEL £ glom B34 4 (9
A

o 2715t AAREelAe A eael 274 Fiour Fivwe as9)
Aol
LER
E=l Fri T1/2I (10)
Ti+l: T‘i_l‘i‘O(sz) 20)
ARRAAA 7 JLNN FFL TEAL
BE a0 g9 Ng FAAAA RUsE e 7

o},
Fioiy= F,_yr Friop €A 1D
Fiviy= Fi_yr= Fyp B (12)

Flu)— Flu;_) =% A ax) =20Z o( a)21)

A7N ke QWAL ZES ALz Felw

AN zt G99 HANAN BRE ¥SE e
AAAY o2 nAE Alghost cel)e T3 T A@DA Wa Taylor BAE o]8std 4
AZET AR e g 2o @& 7% 7 Ao

U =au,+1—au,.,, 0<e<l (13) F(”I W =F(Bu; +(1—Bu, k+1)(22)

ug=Pu ;4 +A—BPu 4y, 0<p<1 (14) (1 A 1= - )+ (227



44 2354 SR NTHUX]

x-coordinate

(a) Pressure

— Bact 00 —_—. Bxact
08| — — — - Chimera i - — ~ - Chimera

x-coordinate x-coordinate

(c) Mach number (d) Velocity
Fig. 2 Shock tube problem

A@DH H@2)E o1&t 4 23 deh E=| F sy Fipl=0(ax) (26)
F<u1)—F(Bu1 st (1= B 1) = (03) ger 4 (15)¢ dAstel thge 4 2Dg A
—W(l—ﬁ)(u,_kﬂ—u,_k)-i- O( ax?) g3

A714 OF/durt 4 Bel AA I+1/20 kaxzmoz;=0(ox) @

Aot A (23)2 57 go] XHHY
A (28)7 o] A ALY ABVEE HAFT
Fu)—F(Bu 4+ (1= B u i) = O(2x) (24)
E=| Foriyrm T1/2|=O(Ax2) (29)
FABHA 99 Al ¢ HES AHEsn
dF/3u7t 4% Bl AA I+1/291 Qotd 4
(23)2 b5 o] ETEHT

o)
i)

R4S aoksd e 2o

e ATt F oA EQ&Ho] EASA ¥& A
Fup—Fau,+(1—-au,,.)=Kax)' (25 o =¥ ZA3olot
e 39 uaAFHE e FTHAAAN o
4 (24), 25 4 (16 dYsA FHAA A(A(15)) At E AHEE siAzte] A
Aol A Azl @& e2E 4 (26)7 Zo] Y& dx v 135 2e FEFRE FAS

2 4 g (8 (@26)



. 2003. 9

R AR AR FEE AT HAF9 ARNYY Ao B 97 45

i _1_

" ¥ 3

T
1 T T
I
I

(a) General approach b) Optimal case
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(a) General approach (b) Optimal case
Fig. 6 Pressure coefficients distribution:
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(c) Lift coefficients
Fig. 8 NACAQ012 airfoil :
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