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Numerical Study of Flow Field around an Amphibious Vehicle
and Its Improvement in Shape

GAO Fu dong, JIANG Le hua, PAN Cun-yun
( College of Medhatronics Engineering and Automation, National Univ. of Defense Techmobgy, Changsha 410073, China)

Abstract: Numerical sinulation of an amphibious vehicle’ s ambient flow field which accouris free surface effort is made by using
RNG- turbulence model, volume of fluid ( VOF) model and Pressure Implicit with Spliting of Operators ( PISO) method based on mult-
block hybrid meshes. The computed total resistance less than 9% difference from corresponding experimental data, the agreement is
good. Then primary research has been done on optimizing the geometrical characteristics of the amphibious vehicle which influence the
hydrodynamic characteristics, including the cavity of the wheel, cut angle in the bodywork, the state of the wheel and the leading board
in foreside. The computational results show that the hydrodynamic characteristics of the vehicle which has been improved is better than
that of the original, which diminshes the total resistance 69.2% at the speed of 10kny h.
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Tab. 1  Principal particulars of the model
L/m B/m H/m T/m /) By () 0/ C)
0.51 0.18 0. 1875 0 0825 40 12 45
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Fig.2  An amphibious vehicle and geometrical model

Fig.3 Mesh topology distribution
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Tab.2 Resistance calculation of the model
Y (knyh) V/('s) Fo/ N FIN AN FyN
8 0. 703 1. 528 0. 107 1. 635 1635
10 0. 878 2. 727 0. 178 2. 905 2905
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Fig. 4 Velocity vector field of the wheel
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Fig.5 Static pressure contour
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Fig. 6 Free surface wave pattern comparison of the calculation and the experiment
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Fig.7 The design scheme of the shape
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Fig.8 The wave pattern at 12kny h
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Fig.9 Resistance coefficient convergence history
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Fig. 11 The free surface wave pattern of model 0v)
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