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A Modeling Method of 2D Complex Geometry for Particle Method

KANG Jiangnan, SUN Yijie, SUN Zhongguo, XI Guang

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In order to improve the geometric accuracy and uniform distribution quality of solid
boundary particle dispersion in meshless numerical calculation, boundary particle dispersion with
complex two-dimensional geometries and corresponding internal particle filling technology are
proposed. Firstly, single-layer boundary particles are discretized by the overall fine-tuning meth-
od, and then multi-layer boundary particles are uniformly arranged based on the polygon offset
principle and the rounding process. After that, the initial filling of particles is carried out using
the scan-equidistant fine tuning method and particle compensation method, followed by uniform
filling of internal particles through particle migration algorithm. Through particle modeling and
immersion simulation of a variety of typical two-dimensional complex geometries, the results
show that the method achieves high accuracy uniform dispersion for long and narrow angles and
all complex geometries, and the error of internal particle number density is less than 0.4 %. Com-
pared with the traditional Cartesian coordinate system modeling method, the model built by this
method is more accurate in the geometric description of the boundary, and the static pressure er-
ror of the fluid around the boundary is not more than 6.51%.

Keywords: particle method pre-processing; uniform particle arrangement; moving particle

semi-implicit method; particle shifting
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Fig. 2 Equidistant fine adjustment method
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Fig. 3 Equal distance fine-tuning of boundary particles

2.2 ZEHFHFH

T A 2R B T A E ) e
NI AT A% . 2 8 45 B A% 1 B4R




o507

BT o 4 . — il TR 7 5 9 4 A2 Z JL A JE2 MR el 4505 1k 163

JIEZ % 3CHRI23 ], A A 1) S A% i R (B AR
T CIA A A 0 i A% 1 BIVKE T[] £, ) SR/ iR 25
MRS N TR IR 2 IR YE T AT A B
T B8 i B89 321 5 BORE 570 A I 4 s

HIRIAFHLT
QU IEpubic v

B4 FAf A AR SOk
Fig. 4 Boundary offset and particle arrangement of

pentagram

3 NEBRLTHEHTT

P EBRL T 1A E 5 3 IR =R kLT
A B N R0 B SO R T A

(ERERE DNy =3 By A S DR N ) RN
FIARILFE . XF T ORI A6 5 AL SR R R
He bR AR BRRL T A FRAR 2 2 L (H A R 2 A A A
FAb 23 W BURL i 2% B0 B0, 78 B ey Ak T o 1
TR T IE B ROR A, A SCRI T F A7
PR L R0 A BE GO 45 5 00 07 vk 92 IR 2 AT Y
RLFH00 s BUFE » [) B il FHTRE b A2 i O IR 1 B
JIE T R (R

L I BER AN ] 5 PR IR ST X8k i 22 T
IV BRI RS L PRIy J7 AR SS I 2 BOF I
A2 R 25 B 5 AR WU HES B4 A s S R
(18— B  2Z E] CRLrp 1 .2 ] i €, 4 B il FH 45
LRl 1 5 3 USSR 24 T SR R R — AR T
L1130 o S T VA I et A R B F R EER T
I 3B R A RO IR (AR SR R BUESD X
2 IR 22 U HAE B e A i 2 B BRI
S0 R B /1N 5 WRDRE I B RCR | R AR SR H
TR RME R 2 R 2 B B P I b T — BEIBCR
JEH IR ZEME o 3 BB (A ORI T LR
B BRE 580, 22 5 1A B RO A DR AT PRIE
JRy T B R A K T ) R

http: // zkxb. xjtu. edu. cn

7 i A
2 A ) i
T2 2
N\ T2 2
1 AN T
\.\
1 1
2/
Iy
1 11
o X

B5 e

Fig. 5 Schematic diagram of scanning method
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Table 2 Internal particle data of ellipse in two methods
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Fig. 8 Internal particle distribution of ellipse

4 BUEBY

Ry S R A SORL A 7 1 RE A SR T R B
SRt E AW IR R TR AR SR A 1 R
TFT B 3T T, IR 45 SR 5% B8 1 B B A 1 R AT X
Foo ARSCR B 8 D5 v B skl 7 2f Ba ik
(MPS) , i FH 't IR 32 3% 1 - ) g A 0
4.1 =RAEEZEM

AL 00 b B 20 AE B AR L A O PR
Al Fas s, i E A A 5 s, BRI KN 1077 s, 3k
FNFR RS S5 1 LA B an i 9 R .




BT o 4 . — il TR 7 5 9 4 A2 Z JL A JE2 MR el 4505 1k 165

A4(0.0,0.4) —~(021,0.44)

0.56

(-04,02) 04,02)

B(0.0,0.18)

(-0.8,0.0) (0.8,0.0)

(YA m)
9 =B BRE E SR i LA Al
Fig. 9 Geometric model of triangle after immersion and
stabilization

ARSCHEATT 3 Pk 1] B B AL, & O B
AR F R EE A 0. 012 m, A 43 FE SR AR 1 8] 5
0.018 m. &/ HEE K 0,024 m, WK EE =M
TE JE i W &K 7 2 A &l 10 R L A5 A R B
(1 AL FR 43 5114 (0. 2 m,0. 46 m) . (0. 2 m,0. 18 m) , 3
I R TR e AN A 25 Ab ORI Y B
Ve SR AE CFRATFRD p = pg Ak DN A5 AL 1Y 1 5 Fi B
WM RZEME 3 fin, HphE W mEE g=
9.8 m/s* IR EE p=10" kg/m’.

B | T [ | .

500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500

JE1/Pa

1,=0.012m

170018 m |

1=0.024 m |55

() =25 Yok 1A B

(b) i K /R kL A

Bl 10 TR S BRI = IR AR K R TR ) AR

Fig. 10 Pressure distribution of triangle in still water at different resolutions
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Fig. 11 Pressure distribution of complex 2D graph in still water
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