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Sloshing analysis in a cylindrical tank using the SPH method

ORI, SFmPaE 2, HRRS
* Kenyu Yokokawa', Takumi Terada®, Hiroaki Eto’®

Abstract: Sloshing and swirling occur in the fluid inside a cylindrical tank, and clarifying the effects of the viscosity coefficient on

liquid surface oscillations has been identified as a future challenge. Therefore, in this study, an analysis considering the viscosity

coefficient of the fluid was conducted. As a result, while the model was subjected to external excitation, the present analysis generally

agreed with existing results, and it was further shown that the viscosity coefficient has a significant impact on the analysis outcomes.
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Figure 1 Cylindrical tank model

Table 1 Calculation conditions

Symbol | Casel | Case?2
Still water level [m] H 20 0.4
Diameter [m] D 80 0.4
Interparticle distance [m] d, 0.15 0.005
Excitation frequency [Hz] f 0.1 0.940
Angular frequency [rad/s] W 0.2m 1.880m
Acceleration [cm/s?] A -0.154g | -0.178g
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Figure 2 Liquid surface displacement
(Case 1)
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Figure 3 Liquid surface displacement at
Point A (Case 2)
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Figure 4 Liquid surface displacement at
Point B (Case 2)
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