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Investigation on the Tank Vehicle Dynamic Performance Influenced by Fluid Sloshing
Using Multidisciplinary Simulation Technique

B. Ghasemi, M. H. Marashi, A. Khoshnood", M. Fathali
Aerospace Engineering, K. N. Toosi University of Technology, Tehran, Iran.

Abstract

In the current study impacts of fluid sloshing on the dynamic performance of a partially filled tank vehicle
have been investigated. A nonlinear three-dimensional solver of fluid flow is coupled with dynamic
equations of three degrees of freedom moving vehicle. An intermediate software has been utilized to
synchronize the simulation of the fluid sloshing inside the tank and the vehicle dynamics influenced by
sloshing. The fluid sloshing solver is based on corrected Navier-Stokes equations. The “body weighted
method” is used to consider the effects of accelerating motions of the tank on fluid. The mentioned method
has been used to simulate the partially filled container during accelerating horizontal motion which crashed
an obstacle after a while from the start point. Moreover, the two-dimensional rectangular container subjected
to periodic external excitation has been considered. The pressure history on the tank wall has been compared
to the measured impact pressure. One is observed that there is a good agreement between the computed and
measured results. Furthermore, the coupled tank vehicle-fluid simulation has been done during vertical
excitations through passing symmetric bumps.

Keywords: Multidisciplinary Simulation (MDS); Coupled Simulation; Fluid Sloshing; Volume of Fluid
Method Multi-body Dynamics
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® Fluent

® FLOW-3D

"TARDEC

8 MSC. ADAMS

® Fluid and Solid Interaction
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! Quasi Static Model

2 One Degree of Freedom Waving Mass
® Pendulum Model
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% Body Forces Method
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! Centrifugal
2 Coriolis
% Angular
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% Swirling Motion
* Beating Phenomenon
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