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DEVELOPMENT OF A ROBUST MESHLESS METHOD FOR 2-D COMPRESSIBLE FLOW
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The purpose of this study is to develop a new Meshless Method to solve 2-D compressible flow problems
numerically. This paper includes a revised Least Square method that improves robustness compared with its original
version by removing excessive numerical oscillation which occurs when points are randomly distributed. Numerical
analyses of hypersonic flow over a blunt body were carried out using the method, then robustness, accuracy and
convergence of their results were compared with those obtained from the original method.
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AAHA A EHCFD), F4A) 8147 ]‘?j(Meshless Method), #|4~A|55H(Least-Square Method),
4= f-5(2-D Compressible Flow), AUSMPWHAUSMPW+)

Azt sA71He] HERAE vE 23] wEekal Zettigt
T rekst AMAES Sl e uke fakeh At
g EFT 9l HolFlth s ut Agx ] At
& TR oRSEY HsE YN fEEidel 2ds
U] g7] wiite] 70L§P%—74u1~ T fEoldE X
A% glol FAAL XS 9 s o Re] itk olF
sdst7] 9184 Huh et al.[3]—* AUSMPW+{4]¢} MLP[5]Z
gt AR TS ekt AUSMPWAE
AUSM-ype 71l % shba BwoA] 9 F20) oA
Aok A% @S gHF 0w AR 33 Xl—r 714o]
i, MLPE 37 Ak Uit 7S ok FRbellA 283
T 71HE 4

WA RS A Aoz ol 5
B3 FAR AIAS olgS 285 9 TS RE
814 A Aska A SRS U
B B e DA ThEdt SR s
E_‘g] ‘:’xﬂﬂo] Hl—/\gg].%ir;]..

B AT 7120 A2ATES ol FA% A
Holl FAAES AT F G A HTPA 55
= Fos S5k 2RBE =4



86 / J. Comput. Fluids Eng.

J.Y. Huh - J.S. Rhee - KH. Kim - S.Y. Jung

H e s=s) nlaste] s LS HSskslh
2. FE% ol I

21 F2A=EY

H2ATRS N1E B T e W) Sldte] A
AN 2ARBRE Toha, T AR v gk o
Aoz Fake Wil o] ATANE TARSE HYY
AN B Tasint

A (apy) e 71FCE UQY AAE B A%

(2,y,) 91N 5 2he ARSI e 2o

oy 9Py

Ady; = Azg— =+ Ayy— =+ 0(A%) M
A () 2ol Zi} o] %kg A ]aﬂ A2 ek 2
2B Al ftES ARESk] RAF gheE et o] WAk
=9 Aol ﬂiﬂ e 55 7o gk olE 7o
2 %dshd oy gk
TR 99, 09,
m1n1mlze2]lw0j[A¢0j—A;L-Oja—;— yoja_;]z7
j= 2
o6y oy @
wr —

aw’ay

A @F Axstd ARAor A ()Y v e 7Y
4 Atk o714 n Local Point Cloudoll 438l= A7) 7|
o]t} Fig. 12 Local Point Cloud®] H.2]%0]1, Local Point
Cloudel] &3h= AHES olilslel o] &5= Aysolt) 7
Zke] FulE ke vk 2uif2)

8¢(} n
_— A A
o1 J; 05 ¢0J

! 2 n
wo,;Axo,;‘Z WorAYor, wOjAijkZ W AT AY, ()
= =1
doj = "

Z kaA'LOk E kaAyOk

Z wOLiAxok:AyOk:)Z
k=1

olon il
6y = 0y ¢[)]

L 2 n
wo,;Ayo,,; wo ATy, — wo;'Aij; W AT AY, (@)
=1 =1

by, =

n n n
; w(JkAxgkkz]]w%Aygk - (’Cz]]wUkAkaAyOk)Z
= - =

A Q-@)elA et 2ol STEe 7 A0 HAAE
el F= ol 25 771 Hato] 7te FFE AR
th 2 AFelA AES 7S simple inverse distance
weighting function[6] 0. % T3} 7o] ¥},

1

Wy, = ———————
0 (Aacgj + Ayﬁ,’) 12 ©

22 28K s+8E 088 Z2s FEA siAv|H
ﬂ*xﬂl‘ﬁ% o] g3l A 2 3y thah o] MFA
/\ ]E]r
66,

Tor ;aﬁA@,j
= Zlal](d)Jiqsl)
n +
_220’77 (z) ¢ ¢1)

=2),a;; —¢.)
j; ij d)'z'jJr% (bz

’l

2 (6)T 2ol A oA olitsl | Wl #h2 mid-point
o} #te] A8 Aoz 1¥4E 4 9tk 7] mid-pointt
459 Fa7 07 49 Ha, Fig 25 mid-point®] FA%
oI o A& 9zl Ao el o AR A
39, mid-point gk A2 cell BANAS] 82 3%
g OSBe 4% @ 4 ok B g, BE FeAD

HeH= Fol AL, M Al FARES BT 2



DEVELOPMENT OF A ROBUST MESHLESS METHOD FOR 2-D-:

Vol.19, No.3, 2014. 9 / 87

Fig. 2 Illustration of Mid-point Value on the Edge Connecting
Nodes i and j
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Fig. 4 Computational Domain for Validation
(Left : Regular Grid, Right : Random Grid)
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Table 1 Numerical Scheme and Flow Condition

Spatial Discretization AUSMPW+
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Time Integration LU-SGS
Inflow Mach No. 10
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Fig. 5 Density Comparison between Original LSM and Proposed
LSM along Stagnation Line
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Fig. 6 Comparisons of Convergence Histories between Original

LSM and Proposed LSM
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