WIEE /7, UEKREFICAT
WF2ei112 (202046 H)
22—928

m

HERKIEICHITAIERBE ROV VT KE O

U EREUITERT =L —Hdiss AJIA
(R ERR B MFTERT L — BT 5|

F—U—FK: Ry Y Key Words :
FET KA
FeA
FEESEiTE~
Ji 2 iR
A A
Miles
Duffing 2=
FHIEZ
M5
MPS %

sloshing
rectangular tank
non-linear
natural frequency
response curve
backbone curve
Miles

Duffing equation
correction formula
particle method
Moving Particle
Semi-implicit method

Evaluation of Nonlinear Sloshing Wave Height in Rectangular Tank

Shikoku Research Institute, Inc., Energy Engineering Department

Miyuki Ogawaguchi, Shinji Noguchi

Abstract

=

We have verified a non-linear theory for estimating the sloshing wave height in a rectangular tank by experiments.

A rectangular tank with width L and water level H was sine-wave excited in the width direction. As a result, a

traveling wave was observed when the H/ L was small, and a standing wave was observed when the H / L was large,

and it was confirmed that the wave behavior was different depending on the water depth. By comparing the Miles’s

backbone curve (the curve at the center of the response curve) with the experimental value to evaluate the wave

height, it was found that the error from the experimental value was increase when H / L was small. Therefore, we

proposed a correction formula and could reduce the error from the experimental value over H / L in all regions.

Moreover, by applying the Duffing equation to the correction formula, we were able to calculate the response curve.

The results of applying the Moving Particle Semi-implicit (MPS) method to sloshing analysis were in good

agreement with the corrected theoretical formula and experimental values, and the validity of the analysis was

confirmed. From the both sides of analysis and theory, it was possible to estimate the maximum wave height with

high accuracy. By improving the analysis accuracy, it is possible to study flooding without simulated experiments,

and cost reduction can be expected.
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