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ABSTRACT

The buoy of the wave energy converter moves by direct contact with the fluid. In order to design a buoy
by using the numerical method, it is necessary to analyze not only the contact with the fluid but also the exact
behavior of the fluid. In this paper, differences between weakly compressible smoothed particle hydrodynamics
(WCSPH) and incompressible smoothed particle hydrodynamics (ISPH) are compared and analyzed for
two-dimensional dam breaking simulation. ABAQUS, which is a commercial analysis program, is used for
WCSPH analysis. A laboratory code is developed for ISPH analysis. The surface shape, the velocity, and the
pressure pattern of the fluid are compared. The results of the laboratory code show the similar tendencies with
those of ABAQUS, and there is a little difference in the pressure result.
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Table 1 Number of particles for 2D dam breaking

Type WCSPH ISPH

Fluid 3200 3200
Boundary 0 801

Dummy 0 1614

Table 2 Simulation conditions for WCSPH

Condition Value
Init. particle distance(m) 0.0025
Speed of sound(m/s) 28
Friction of boundary 0.1
Dynamic viscosity(N « s/m?) 0.001
Reference denstiy(kg/m?®) 1000
Table 3 Simulation conditions for ISPH
Condition Value
Init. particle distance(m) 0.0025
Smoothing length(m) 0.00325
Dynamic viscosity(N « s/m?) 0.001
denstiy(kg/m?®) 1000
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Table 4 Maximum velocity Fig. 5 Pressure of dam breaking at 0.19 (sec)

Velocity(m/s)

. 0 E
Time(s) WCSPH ISPH Error(%) W
0.19 1.94 1.82 6.2 S s
0.28 2.31 2.54 -10.0 P &
0.65 1.88 1.8 4.2 H - e
0 o Longituﬁina?-dzirection T
Table 5 Maximum pressure
) Pressure(Pa) I E
Time(s) g &
WCSPH ISPH S 1
0.19 7000 or more 1194 H §
0.28 12000 or more 1840 g :
0.65 7900 or more 1055 mm——

Fig. 6 Velocity of dam breaking at 0.28 (sec)

Copyright © The Korean Society of Manufacturing Process Engincers. This is an Open-Access article distributed under the terms of the Creative Commons Attribution-Noncommercial 3.0 License
(CC BY-NC 3.0 http:/creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

— 908 —



>
1
olo
b
ox

d, ¥4 - EFIATFEEEA, A16dE, A3E

E
woE,
c i
-
p 2
H 32
I%O.
s
Po3

>

02
Longitudinal direction (m)

Fig. 7 Pressure of dam breaking at 0.28 (sec)

& AFAAE SN B Sl A
1= o

%lx} 71HH Trxﬂ wdy 7jHEd WCSPHQ} ISPH
£ 43 v HIL—E— sl o1xY | B3
A EdoldS Y392, ABAQUSS WCSPH
o} A L z2 WS B wskA T

B3 AEHolAS 53 0.19x9 028%Y
o fFAe FH P4 £ 2 4 gy vlw
StAT A H 49 £= dEHe m$ #
At A3E YeRddlon, o
WCSPHell Hl3] & WFo] 433 &

A2 s &
ASFHATE AIZE 0.19%, 028329} 0.652Y W]
Ao AEEE 27t v wsE S uw, 0282 uj

g3l FA 4™ Aol 272 9= ISPHYF ¢
Agtsleg &5 A9 A 2k Zé.% z‘fHﬁ%

o] =E&& 2017 S|FFAtE Aoz e
FH|ENEDe] AL Lol FPE ATY
(4 ARz e RdE 9% frAl
HHEA Qs T1ENE)

REFERENCES

1. Morison, J. R., O’Brien, M. P., Johnson, J. W.
and Schaaf, S. A., “The Force Exerted by
Surface Wave on Piles”, Petroleum, Transactions,
American Institute of Mining Engineers 189:
149-154, 1950.

2. Lucy, L. B., “Numerical approach to testing of
fission hypothesis“, Astron J., 82:1013-1024, 1977

3. Gingold, R. A., Monaghan, J. J. “Smoothed
particle hydrodynamics theory and application to
non-spherical stars.“ Mon. Not. R. Astron. Soc.,
Vol. 181, 375-89, 1977

4. Lee, E. S,

computing incompressible flow in SPH and

“Truly incompressible approach for

comparisons ~ with  the traditional  weakly

compressible approach”, School of Mechanical,

Aecrospace and Civil doctorate
thesis, 2007

5. Koshizuka, H., Tamako, and Oka, Y., “A particle

method for incompressible viscous flow with

Engineering,

fluid fragmentation.”, Journal of Computational
Fluid Dynamics, 4: 29-46, 1995

6. Kim, C. H, Lee, Y. G., Jeong, K. L., “A Study

Method  of
Two-dimensional Fluid Flows
using ISPH Method”, Journal of the Society of
Naval Architects of Korea, Vol. 48, No. 6, pp.
560-568, 2011

7. Cummins, S. J. and Rudman, M. “An SPH
Projection Method”, J. of Comp. Phys., 152:
584-607, 1999

on the Numerical Simulation

Incompressible

— 99 —





