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Computations and Experiments on Sloshing in Equilateral-Polygonal-

Masanao Gomon, Hirochika Tanigawa, Jiro Funaki, and Katsuya Hirata

ABSTRACT

This study reports the vertical sloshing, that is, the liquid surface motion in container oscillating in the vertical direction, concerning various
equilateral-polygonal-section containers: namely, octagonal, heptagonal, hexagonal, pentagonal, square and trianglar containers together
with a circular container, in order to generalise their sloshing modes. As a result, the authors classify the sloshing modes based on the
circular-container sloshing modes. The stability diagrams for all the polygonal-section containers are investigated by both experiments and
computations. The present computation is based on the discrete singularity method. Furthermore, it is found that the equivalent diameter
de; based on the hydraulic mean depth is the most adequate as a characteristic length scale to classify all the sloshing modes. The authors
show an unified formula to predict the eigen frequencies, using the proposed modal classification and d;.
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| H ; Height of liquid
d L ; Length of side
X, ; Excitation amplitude
H X ; Amplitude of liquid free surface
\  ; Excitation angular frequency
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Fig.1 Coordinate system of a container
(heptagonal-section)
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Fig.2 Experimental apparatus.
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(a) c-mode (1,1;1)

(b) c-mode (2,1;1)

(c) c-mode (0,1)

(d) c-mode (3,1;1)

Fig.3 Sloshing modes classified based on the circular-
cylinder-sloshing modes (heptagonal-section container).
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Fig.4 Degeneration-family members of c-mode (1,1; k)
(heptagonal-section container).
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(2,0) = s-mode (0,2;2))

Fig.5 c-mode (0,1; k).
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Fig.6 c-mode (1,2; k).
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