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Dynamic Response Analysis of Baffled Fuel-Storage Tank in Turnaround Motion
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Abstract

Dynamic response of baffled fuel-storage tank in turnaround motion is simulated using the ALE finite element method.
Fuel-storage tank undergoes abrupt impact load caused by inertia force of internal fuel in turnaround motion. Also, large
dynamic force and moment caused by this load influence structural stability and control system. In this paper, ring type
baffles are adopted to suppress the dynamic influence. Through the parametric analyvsis with respect to the baffle number
and location, the effects of baffle on the dynamic response of baffled fuel storage tank is analyzed. The ALE finite element
method is adopted for the accurate and effective simulation of the hydrodynamic interaction between fluid and structure.

Keywords ' ALE finite element method, ring type baffle, impact load, fuel storage tank, turnaround motion
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Table 1 Material and geometry data

Material data
Structure Rigid body
, Density 8.15x10°(kg/m*)
Fluid -
Bulk modulus 2.2x10%(N/m*)
Geometry data
Diameter of tank(D) 0.4(m)
| Height of tank(H) 1.0(m)
Height of fluid(HF) 0.5(m)
Inside diameter of baffle(Dg) 0.2(m)
Thickness of tank(¢) 0.00254(m)
L Thickness of baffle(ts) 0.00254(m) |
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