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Fig. 1 FE model boundary condition & coupling state 

Table 1 Finite element model verification 
Fluid height 

(mm) 
Analytical[1] 

(Hz) 
Experimental[2] 

(Hz) 
FE model 

(Hz) 

50 2.066 2.07 2.072 

100 2.289 2.30 2.290 

150 2.316 2.33 2.317 

200 2.319 2.33 2.319 
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Table 2 Finite element model material properties 

Shell63

Density 
(kg/m3)

Young’s  
modulus(GPa) 

Poisson’s 
ratio 

1150 2.00 0.37 

Fluid80

Density 
(kg/m3)

Bulk 
Modulus(GPa) 

-

1000 2.18 - 

Fig. 2 Hexahedron shape tank parameters 
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     First mode: 3.985Hz           Third mode: 6.947Hz 

Fig. 3 Sloshing natural frequencies and mode shapes 
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Fig. 4 First natural frequencies variation w.r.t obstacle  
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Fig. 5 Third natural frequencies variation w.r.t obstacle 
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