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Fig.5 Free surface of Newtonian fluid
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Fig. 6 Variation of height of fluid on the left boundary and
pressure at the left bottom point of obstacle (A)

with time evolution
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Tab.1 Vertical height of liquid at the left bottom

point of obstacle (A) for different time instants

Time/s Reference resultst” Our results
0.2 0. 094 0.102
0.3 0.112 0.116
0.4 0.120 0.122
0.5 0.113 0.118
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Fig. 7 Interface profile of the fluid
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Fig.8 Front position of fluid on the x-axis
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Fig. 9 Moving interface of pseudoplastic fluid (n=0.5) in the
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dam break flow at different time instants

2. B 10 gy T R 2T A GR A Ab
FE T3 0978 A it 22, T LA B g E 2924 6600 Pa,
BT 6.2 WHELL . S8 TR shad B b TR AR T
R KA R IR 22 1.5,

P AR — LR n=1.5 B AYIK 28 PR
AR B 1T IR T A I 2R AR Yz sl B
JEAS AT 5 FIE 9 /Y25 5L, 33X I (9 157 9 5 1
SEAOGHE o 3X R R A K 2 A A A O A A R
TINERE Ol BE 2378 TR AN 5 e TR R e 25 B4
HICHRCS IR iR — B, & 12 JEoR T e 2 T
i Gl AD Ak i g B P 8] 4 72 Al 26, s 7 I E 24
4200 Pa, AH Ho T A 400 (AR B R TR A= W0 1A L 1%

EHESEARMR L, Mo, Wl R P, AR B KA
X iRZE N 0.8% .,

7000
6000 |
5000

£ 4000 F

7

& 3000

[=9}

2000
1000 |-
0

0.0 0.1 0.2 0.3 0.4 0.5 0.6
t

B 10 BRI 2 T GR A JE IR E] 9 22 4k

Fig. 10 Variation of pressure at point A with time evolution
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Fig. 11 Moving interface of dilatant fluid (n=1.5) in the dam

break flow at different time instants
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Fig. 12 Variation of pressure at point A with time evolution
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The finite element numerical investigation of dam-break flow with obstacle

GAO Pu-yang”'. YANG Yang*
(1. School of Science,Chang’an University, Xi’an 710064, China;

2. School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract:In this paper,we study the dam-break flow with obstacles via the finite element computational
framework. We simulate this problem based on a two-phase flow model. The Level Set method is used to
capture the moving interface and a simple correction technique is introduced to guarantee the mass
conservation property. The Level Set and its re-initialization equations are all hyperbolic equations.
Thus,we solve them using the stable and efficient discontinuous Galerkin method. As for the unified
Navier-Stokes equation, we first decouple it via splitting scheme,and then solve the sub-equations using
Streamline Upwind Petrov-Galerkin method. We first simulate the Newtonian fluid (water) dam-break
flow with obstacles in the downstream are. Our numerical results are all identical to other numerical and
experimental results in the literature. In addition, we also consider the non-Newtonian fluids, which are
described by the power-law model. The influences of different non-Newtonian fluids on the whole flow

process and interface profiles are analyzed.
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