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Free Surface Flow Analysis Based on VOF Method Using Parallel Finite Element Method
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This paper presents a parallel finite element method for free surface flow analysis based on VOF method
The stabilized technique based on the SUPG/PSPG formulation is employed For the solver of nonlinear
equation system the GMRES method based on the Matrix-Free method is employed In order to compute a
large scale problem the parallel finite element method using the PC cluster is employed For the numerical

example 3-dimensional broken dam problem is carried out then the computed result and the parallel
efficiency are considered This method is shown to be a useful tool for the free surface flow analysis
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Fig.2. Algorithm of GMRES method

Table.1l. spacifications for the PC cluster

CPU PentiumIII 866MHz
Cache size 256kB
Memory size 512MB
Network 100Base-Tx

3.1
Fig.3
2m x 0.3m x 1.0m
0.45m x
0.30m x 0.90m 2.5cm
(80 x 12 x 40 x ) 43173 230400

At =1.0x

10 3sec 998.0kg/m>

1.01x 1073Ns /m?
1.81x107°Ns/m?
free-slip

1.205kg/m3

Fig.4
13)14)

Fig.5

1248
Fig.6

2.0m

Fig.3. Computational model

e Expreriment(Martin & Moyce 1.125 i)
O Experiment(Martin & Moyce 2.25 in)
# Experiment( Tamalco) o

——VOF method b

3

$e) w -

Fig.4. Time histories of water front location



3.2. 2

Fig.7
2.5cm 117465 652800

Greedy
15)16) 8

t=0.2][s]

Fig.8 Fig.9

t=0.4[s]

Fig.7. Computational model

t=0.6]s]

L

t=0.8]s] _ t=0.2[s]

Fig.5. Computational results
from t = 0.2sec to 0.8sec

Speed up Ratio

[— idea
—0— VOF Method L\o\
) 80 —
S
=60
[8)
ki
/ E4 t=0.4[s]
o]
20
o]
2 4 6 8
Number of Processors Number of Processors

Fig.8. Computational results

Fig.6. Parallel performance t = 0.2 sec and t = 0.4 sec
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