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Study of Active Cavitation in the Flow Field Around the Underwater Vehicle

LU Lei', LI Jing', ZHANG Yugiang®
(1. Naval University of Engineering, Wuhan, 430033; 2. Unit 91049 of PLA, Qingdao, 266100)

Abstract: Movement of vehicles in the gas and liquid flow field is widely existed in the research equipment. In order to
investigate the typical motion process of underwater vehicles, unsteady numerical calculation method is used to study the flow field
and the active cavitation process. The calculation results show that the oscillating flow field of high or low pressure is formed in the
rear edge of the vehicle in the background flow field, meanwhile the forward movement of pressure along the boundary layers
significantly affects the wall pressure distribution. The active cavitations divide the flow field into the main influence zone, secondary
influence zone, no influence zone and wake zone. The pressure in the main influence zone remains almost unchanged, whereas
increasing in the secondary influence zone in a stepped manner. The active cavitation can eliminate the wake influence to a certain
extent, making the upper and lower wall pressure changes consistent, weakening the asymmetric force of the flow field on the vehicle
body and reducing the duration of negative pressure zone. Last but not least, it can also weaken the effect of water boundary layer and
reduce the resistance of the whole vehicle to the lowest when developing from the shoulder to the end.

Keywords: vehicle; active cavitation; numerical calculation; flow structure; wall pressure
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Fig. 8 Phase diagrams with active cavitations(AC)
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Tab.2 Vehicle resistance at different times
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