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A Study on the Sloshing Characteristics on the Tank

Containing the Fluid

°Song-Jin Hong', Young-Shin Lee, Myoung-Hwan Choi

ABSTRACT

This present the results

paper

of finite element

analysis to examine the sloshing

characteristics of the cylindrical and rectangular tank partially fluid-filled. The sloshing

characteristic for the existence and the non-existence of the baffle are investigated and the

results compared with the references. For the rectangular tank, the vertical displacements are

used to study of the sloshing characteristics. But for the cylindrical tank, the damping factors

obtained from the vertical displacements of free surface with the depth of ring baffle are used

to study of the sloshing characteristics. The adaptive meshing method in the ABAQUS

5.8/Explicit is used for the sloshing analysis.
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Table 1 Material properties of fluid
Material properties St T us
Densi 1000 kg/m’ 0.92>107
m 2
ensity (o) & b s*n’*
1805.79
Liquid Wave speed 45.85 m/s /s
1 3 ¥
(water) I LI31X107 | 1.5%10
Shear viscosity a q
s s
Bulk modulus ( k)| 2.07 GPa | 300 psi
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FAe FF0) s i w9 fHas

- 887 -



AN A A wEe FAE shHsd &
FPstr] ol F3 £ wWjEe] FAE a1

arsre.
T

X
2 do

Y
Fig. 1 Configuration of a tank partially
fluid-filled
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Fig. 2 FE model of rectangular tank partially
fluid-filled for sloshing analysis

22 83 99 AR g2

AFolM 2d 9¥ @i A gao g
Fig. 290 AAQ A} o] BRI Ay

ddd ¥y AR Ao, Table 2¢) #)
Aol AMAH Un, FHAE Pa Folof
A 4/5(80%) 9 %o nF AAA et A
T MEY A7l Z AAE Table 24 AAE R
2ol B 7HA Feodl disiM nHsigen, Bas
HES FA R BR FES FF22 HHAA
BAZ NEE A7 WE neHA durh 9

Moy ox
Lo de rie

B uw A% gae) e A v A 92
o Awy WEAH: 2y Y Yo WEL ne

st L ENE HEe wy,
2 Wes MBol B 1 ERNE Aoz 1}

guigEs =82 Miles[11d 98 Jzz S
T} Milesy® oA G4l Telg ol&& ol&3ld, of
Ya Zx&s 35t 98 A5s Hoz el

2
, 3 ATEES FAY ML B3 238
B A7 ME Miles7t AL A& o] 85
o] g2 PlAe @¥g ATsded,
(3)o} Miles7} AAT WY AFE F3he o)

3

q714 6% WY AR, dE FAL ARRW
ey WMBEANY 2, R BA WA, st
ME E L b WA wda g8 £3 8

™

Lw

z '“f

h=2R

t
i
{

Fig. 3 Configuration of a cylindrical fank partially
fluid-filled for sloshing analysis
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Table 2 Dimensions of cylindrical tank

Dimension Unit Value
Radius (R) in 6
Height of tank (H) in 15
Width of baffle (w) in | 0.738, 1.446
Tank 06, 1.2, 18,
Depth of baffle (ds) in | 2.4, 3.0, 3.6,
42
Height of liquid (h) in 12
2 AFelAE WE E/m73e w(wR)7 2z
0.123, 0.241%1 + 3-8 zelsion, 3 A
g Zo disiA FH AFERHOZRE wE
o Ael & wlEel zol/wAel HI(d/R)7F 742
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3883 22 o Fol ojelel Hgo)

2 7S sy, & A Abe F 33

B
o
o
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Fig. 4 3D Simulation of rectangular tank
sloshing
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——a— z-direction (LHS)
0~ z-direction (LHS)

—&— z-direction (RHS)
-0+ z-direction (RHS)

—a&— x-direction (applied : Present & Ref.[2])
Ref.[2]
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-0.08 4
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Fig. 5 Displacement of rectangular tank reference
node in x and LHS and RHS point in z

direction
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Fig. 6 Displacement of rectangular tank LHS and
RHS points in z direction
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—=—d/R=0.1 —e—d/R=02 —&—d/R=03
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Fig. 7 Vertical fluid displacement of cylindrical tank
at free surface (case : w/R = 0.123)
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Fig. 8 Vertical fluid displacement of cylindrical tank

at free surface (case : w/R = 0.241)
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Fig. 9 Variation of damping factor of cylindrical tank
with baffle location
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