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Experimental and numerical simulation of reducing resistance and
increasing speed for a segmented-track amphibious vehicle

SUN Chengliang' , XU Xiaojun', TANG Yuanjiang' , HAO Jun’
(1. College of Intelligence Science and Technology, National University of Defense Technology, Changsha 410073, China;
2. Chongging Changan Industry ( Group) Co., LTD, Chongqing 401120, China)

Abstract; In order to study the hydrodynamic performance of a segmented-track amphibious vehicle, and realize resistance reduction to
increase speed, stern flaps were applied to the transom stern. Model towed tests and numerical simulations were carried out and both the results
agreed well with each other. The longitudinal position of the center of gravity, the length and angle of the stern flap were studied and the resistance
components were analyzed. Research results show that with the longitudinal position of center of gravity between 540 ~ 560 mm, the vehicle suffered
least resistance. At the velocity between 3 ~5 m/s, the stern flap with a length of 156 mm and an included angle of 10° with the horizontal plane
has the most obvious drag reduction effect. Compared with the resistance of original naked vehicle body, the resistance reduction rate is 34.3%.
The installation of the stern flap can increase the hollow area at the rear of the vehicle, which is equivalent to increasing the length of waterline,
thus increasing the length-to-width ratio. This research method shows that the resistance reduction and speed increase of amphibious vehicle can be
effectively realized by properly adjusting the center of gravity and optimizing the parameters of wave plate.
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Fig.1 Simplified geometric model of the

segmented-track amphibious vehicle
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Tab.1 Main parameters of the amphibious vehicle

Yy H s {H
4R A 2.500
LA/ m L, 2.320
7KK/ m Ly, 2.320
HIFE/m B 0. 840
R/ m T 0. 480
7K/ m D 0.110
T AL /m? S 2.250
Hek ik/m® 1% 0.192
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Fig.2  Computational domain and boundary conditions
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Fig.3 Effect drawing of amphibious vehicle mesh
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Fig.4 Scaled model of amphibious vehicle
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Fig.5 Model towed test of amphibious vehicle
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Tab.2  Grid uncertainty verification
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Fig.6  Result comparison of experiment and simulation
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Fig.7 Resistance curve of amphibious vehicle with

different center of gravity
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Fig. 8 Change trend of resistance with the position of

center of gravity (V= 5.25 m/s)
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Fig.9 Resistance curve of amphibious vehicle with

different stern angle
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Fig. 11  Resistance curve of amphibious vehicle with

different length
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Fig. 12 Component analysis of resistance reduction rate
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Fig. 15 Wave condition at stern with or without stern flap
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