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Energy dissipation by particle sloshing in a rolling cylindrical

vessel
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ABSTRACT

In the engineering field, sloshing in rolling vessel is a hot issue because of the connection with ship stability

problem. The sloshing phenomena also can be utilized in the field of structure or facility vibration damper. This

paper explores the possibility which sloshing of multi-particles can be used to dissipate energy in a rolling

container. This energy dissipation can be utilized to the application of rotating damper. Some of the parameters

expected to dissipates energy, such as vessel size, particle size, mass fraction and ramp height, have be
experimentally and theoretically studied.
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Fig. 1 Schematics of experimental setup
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Table 1 Configuration of experiment

Particle

Plm]
1.87~5.35

13~14

Height

Alm]
0.070

0.105
0.140

Vessel

Dlm]
0.10

0.15
0.20

Angle
o1°]
10.08
15.22
20.49

Particle

Rice

Acrylic
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Table 2 Measured values from experiment

Variables Value Unit
Wy 0.001183
Up 0.350
r 0.065 m
R 0.075 m
mp 2.237 kg
my 1.467 kg
0 ==1=0.070m(Theory)
=== h=0.070m(Exp)
—#—h=0.105m(Theory) ¥
3.0 |—E-h=0.105m(Exp) ;
—h=0.140m(Theory) |

-#= h=0.140m(Exp) /

Distance [m|
(=)
o

1.0

0.0 '
0% 20%

40% 60% 80% 100%
Mass Fraction [%]

Fig. 2 Experimental rolling distance shows a good

agreement with theoretical value.
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with 0.15m vessel Fig. 5 Variation of x with mass fraction and

particle size
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