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Numerical Analysis of Free—Surface Flows Using Improved Adaptable

Surface Particle Method Based on Grid System
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In this study, the method of determining the state of grid points in the adaptable surface particle method based on grid system
developed as a free—surface tracing method was improved, The adaptable surface particle method is a method of determining the
state of the grid point according to the shape of the free—surface and obtaining the intersection of the given free—surface and
grid line where the state of the grid point changes, It is difficult to determine the state of grid points in the event of rapid flow,
such as collision or separation of free—surfaces, and this study suggests a method for determining the state of current grid points
using the state of surrounding grid points where the state of grid point are known, A grid layer value was assigned sequentially
to a grid away from the free—surface, centering on the boundary cell where the free—surface exists, to identify the connection
information that the grid was separated from the free—surface, and to determine the state of the grid point sequentially from a
grid away from the free—surface to a grid close to the free—surface, To verify the improved method, a numerical analysis was
made on the problem of dam break in which a sudden collision of free—surface occurred and the results were compared, and the
results were relatively reasonable,

Keywords : Adaptable surface particle method(&gt HHRUXI), Free—surface(XFHEH), Dam break(ZH= 1))
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Fig. 11 Evolution of free surfaces at t=0., 0.573, 0.862,
1.023, 1.166, 1.320 sec.

00 00
02F 02F
04r -04L,'~/—
8 15 10 03 00 08 1o 10 03 00
00 00
02 02F
04 -OA-M
1 1 1 1 1
8 15 10 03 00 08 1o 10 03 00
00 00
02F 02}
. . s i . s
8 15 10 03 00 08 1o 10 03 00

Fig. 12 Evolution of free surfaces at t=0., 0.6, 0.85, 1.0,
1.15, 1.3 sec.

it : ' ==sensor 1
=—gensor 2

. ——gensor 2L
251 —sensor 3
—sensor 4

B/(p g H)

t/(H/g)"®

Fig. 13 Impact pressure signals from pressure sensors

Piip gH)

6.0r Senson 1
503 sensol 2
“F & sensol 3
4.0F ~———sensoil 4
3.0

2.0

1.0F

R AN i s

20 30 40 50 60 s

Fig. 14 Numerical results of impact pressure

HA
[ GA0lsi] o & AsPISRA ARER B9] AMAlE

1.02 & AtAPlE 0.18 M350 F01T AR 22IF
O] 2Tt glofl Hlsh =S| Hltk=l= HS YXIECE
}=(1—a)2+a2 (5)

Fig. 140ll= F&H= MMt S IxlofMe] x4 Za}
£ Ho|x Qlch FEXo=2E cfao| xjo|7} oLt £Z=o|
2Ash= AIMT sensor 10IM ZHY 2 &Z=o| 2siod
sensor 22} 32| AEoilA E= Hiel Zo| (o 2t2do| LS|
= F2ol|lMe| el Bt ¥ Z4ashks oiElo] H|wA FAlE
2 ol 2cig HollME |WA EfESH

6. 2 E
THE AR e Mgt EHeIRRHel AES flstol AE 2zt
7h Ui gl o 83| 2Ho| THsiol SAISHAS MsIgC
Mg Zjolel B|ME S EE ZE NBaE ey 4
Rigich Bk 2 iTolA AlZEHHAME YDRIF0| AR EHO)
B5 2 2ol ol T HBY & USS oz & et

JSNAK, Vol. 58, No. 2, April 2021



|
x[7|Hel FUSIE SAFIE AT XIE=ojor & AR
HhECt ofet K=o, = 7[Ee 3AH

References

Aulisa, E., Mansenisi, S. & Scardovelli, R., 2003, A mixed markers
and volume of fluid method for the reconstruction and advection
of interfaces in two phase and free boundary flows. Journal
of Computational Physics, 188, pp.611-639.

Audlisa, E., Manservisi, S. & Scardovelli, R., 2004, A surface
marker algorithm coupled to an area—preserving redistribution
method for 3D interface tracking. Journal of Computational
Physics, 197, pp.555-584.

lanniello, S., & Di Mascio, A., 2010, A self-adaptive oriented
particle level-set method for tracking interfaces. Journal of
Computational Physics, 229, pp.1353-1380.

Lobovsky, L. et al., 2014, Experimental investigation of
dynamic pressure loads during dam break. Jounal of Fluid's
and Structures, 48, pp.407-434.

Shin, Y.S., 2017, Numerical analysis of free surface flows using
adaptable surface particle method based on grid system.
Journal of the Society of Naval Architects of Korea, 54, pp.
26-33.

96

fetxMatel=2 H| 58T Mes 2021 48



	개선된 격자기반 적합 표면입자법을 이용한 자유표면유동 수치해석
	1. 서론
	2. 지배방정식
	3. 격자기반 적합 표면입자법
	4. 개선된 격자기반 적합 표면입자법
	5. 자유표면 수치해석
	6. 결론
	References


