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Abstract

The present study describes a numerical analysis for simulation of the sloshing of flows with
free-surface which contained in a rectangular tank moving in harmonic or pitching motion. The VOF
function, representing the volume fraction of a cell occupied by the fluid, is calculated for each cells,
which gives the location of the free-surface filling any some fraction of cells with fluid. The
time-dependent changes of free-surface height are used for visualization subject to several conditions
such as fluid height, horizontal acceleration, sinusoidal motion, and viscosity. The free-surface heights
were used for comparing wall-force, which is caused by sloshing of flows. Damping effects by baffles
were extensively investigated for various conditions in terms of baffle shape and position.
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Fig. 8 Velocity vector in flow field of unbaffled-
tank in harmonic motion

1

09

0.8

0.7

06

0.5

04 B

03

0.2

0.1

0.0

Fig. 9 Velocity vector in flow field of baffled-tank

in harmonic motion

EHY #5458 A &lof gl

ol& 93 Fig. 99419} Zo] ¥ FFo v E
2 go} 9 oldz B2t §3d A%e 79
o 9 oldE BZEE %ol wWiEe o Ad
Ho] Af-REH TEdte f40] Zolx ARH
o2 £240] FolAZFE ¢+ Yk

2 A7 €24 FL2aHg ZFE s
Asted €27 4 A5 B(Sloshing damping
coefficientyg Th&7 #o] A3}

B= O unbaffled ™ Obaffled (l 4)
dunba/fled
Sdyt
where, o= N” (Standard deviation)

94714 Zdy*e v} A ZHE 4% 299 E
xolo] Haol e BAE AFsh] FF ghol
B N& $39 Aol

Fig. 10& AZRazt #¢2 WiALsd o
w/Le] ®ste] whE pop BFY #AE UsE
THolth. o TelM BE BFF ARl uwet
24 #FHEHAT ST 0772 A BA
Zasts A& £ F At oL Cho®7t AT
P £ARFoR SIS £8dE B4
%@ F8g =
&, WLo] 0.15904 0322 AALF wjZo
kil 48 & we 24 gHAEAPT =
7ty sl N Ae s €24 BHE

A KR

o
=

e d
oft
u
N

0.10
0054
=N
000 . S‘%/ \.\\'
0054 Harmonic motion
. —«—WLO0.15
-0.104 —e—WLO0.2
—a—W/LO0.25
e —«—WIL03 \
0,20 Ay e e ey
00 01 02 03 04 05 06 07 08 09 10
B/F

Fig. 10 The effect of baffle location on sloshing
damping coefficient B for tank in

harmonic motion



Ay "3 sy 234 &

T7F gesitn 2o m=g v $H 7irtol
RAE ALoEe W/Lol 02 ojAo A wjEe] ozt
€24 THEAE 2 & U ol wiEy
Zol A wmet wiZe) g &2 THE
7t ZAde Aog oY,

Fig. 112 Az a7t 92 BALFE & o
B/FSl Wsle] wE go} wie #AE JdEe
Aotk BFZ} 0.6, 0.7¢ A+ WL 052t}
g o £24 ZHaYI FASAN BFF AR
& &, S v Eo] /Y ASFE WLol B
o AL YRre £24 ZHEHI TLET] Al
Zstthz wiLol 02501l & wiEd <d &
24 #HEHAN FE3] 248 0303 E
238 9 45& IA st Aoz JEwr

Fig. 12 AMZ8 37 93L5S & o A4
e €248 BodFn glon AGgact

0.10
0.054 ﬁ% ——s o
0.00 ' Eﬂ\'\:t. "
0,05 \. ~
u—0.10- N N
Harmonic motion .

0154 —a—B/F 06 \
0204 —e—B/FO0.7
0] |—a_BFO08 \
-0.304 a
-0.35 T T y T T

0.0 01 02 0.3 04 05

WL

Fig. 11 The effect of the baffle width on sloshing
damping coefficient S for tank in harmonic
motion

t

0.8

0.8

0.7

0.6

LARARS LERSS LERIS LALRNEERA:

05

0.4

0.3

0.2

0.1

0.0 05 . ]

Fig. 12 Velocity vector in flow field of
baffled-tank in pitching motion
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