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Sloshing Analysis of a Simple Tank using Fluid-structure
Interface Method
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ABSTRACT

Fuel tank sloshing noise of vehicle is caused by flow impact on the tank wall during sudden braking, and the
sloshing vibration of tank wall is a coupled phenomenon of the fuel inside tank and tank wall structure. Therefore,
Fluid-Structure Interface(FSI) analysis technology should be adopted to predict accurately the sloshing vibration.
In this study, FSI approach was employed to analyze sloshing phenomenon for a simple tank model with velocity
change of the actual vehicle test. First, the simulated results for rigid tank model were compared with those for
deformable tank model. Next, influence of baffle location and shape of baffle holes on the acceleration magnitude
and the maximum stress of tank wall was investigated. In addition, sloshing analysis for tank with another baftle
type was carried out.

Key Words : Tank Wall(8®) = ¥ ), Baffle(¥]Z), Tank Sloshing(® 3 & Z4]), Fatigue Strength(W] 717 %), FSI
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Table 1 Maximum stress : change of baffle location
Maximum Location
Model equi. stress (Top view)
(MPy - @ D
Base 0.451 I ° Bottom wall (@) Base
L]
Base wo hole  0.724 .I Top wall
Base FR10 0.427 'I Bottom wall g % ‘
1 (b) CBH1
Base_RR20 0.487 I Bottom wall
Bi.ase F.‘RLO ) 67
ﬂi‘aliéb
© CBH2 50

(mm)
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Fig. 10 Baffle models : shape of baffle holes
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Table 2 Maximum stress : shape of baffle holes

R S
Base FR10 0.427 il Bottom wall
CBHI 0.468 i Bottom wall
CBH2 0.406 i Bottom wall
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Table 3 Maximum stress : shape of V_baffle holes

Maximum Location
Model equi. stress 1
(MPa) (Top view)
Base_V 0.456 ) ° Bottom wall
V_CBHI 0.525 ) i Bottom wall
V_CBH2 0.497 ) i Bottom wall
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