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Table 1

Experimental values and numerical values of

the fundamental eigenfrequency

h/a  Experimental values( Hz) Numerical values ( Hz)

0.2 1.90 1.95
0.2 1.90 1.95
0.4 2.08 2.03
0.6 2.15 2.12
0.8 2.30 2.22
1.0 2.41 2.35
1.2 2.54 2.46
1.4 2.55 2.50
1.6 2.63 2.53
1.8 2.62 2.54
2.0 2.64 2.55
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Table 2 Experimental values and numerical values of

the fundamental mode damping rate

Experimental Numerical values Y — Y1

* values Ym Clean surface y,Contaminated surface 'yza - Y2
0.2 0.041 0.0143 0.0143 1.9
0.4 0.014 0.00699 0.00703 1.0
0.6 0.0086 0.00455 0.00464 0.87
0.8 0.0061 0.00335 0.00349 0.79
1.0 0.0043 0.00263 0.00286 0.58
1.2 0.0051 0.00239 0.00256 1.1
1.4 0.0051 0.00234 0.00244 1.1
1.6 0.0042 0.00236 0.00237 0.78
1.8 0.0054 0.00238 0.00235 1.3
2.0 0.0046 0.00238 0.00234 0.95
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Fig.3  Comparison of values of and the experimental results
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EXPERIMENT AND FEM ANALYSIS OF LIQUID SLOSHING WITH
SMALL AMPLITUDE IN A CIRCULAR CYLINDRICAL
TANK WITH A SPHERICAL BOTTOM
Xia Hengxin' Wang Wei® Baoyin Hexi® Li Junfeng’
(1. School of Mechanical Engineering , Nanjing University of Science and Technology ,Nanjing 210000, China)
(2. School of Aerospace , Tsinghua University , Beijing 100084 , China )
Abstract Getting the accurate damping rates has long been an intractable problem for spacecraft control system

modeling. In the present paper,the fundamental eigenfrequencies and damping rates of liquid sloshing with small

amplitude in a circular cylindrical tank with a spherical bottom were studied in the experimental way. And the re-

sults were compared with the numerical values of FEM obtained by the authors in the previous research. The nu-

merical values of frequencies are close to the experimental results,and the numerical values of damping rates in

the case of clean surface are smaller than the experimental value. If the damping of contaminated free surface is

introduced to the FEM computation by a factor,then the numerical values of damping rates can approximate to the

experimental results. This kind of fuel tank is popular in some satellite series,so the results of the paper could be

referenced for a practical engineering task.
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