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Numerical simulation of longitudinal motion
property of submersibles under
internal solitary waves

LIU Le'?, YAO Zhi—chong'?, FENG Kang—jia'?, HU Fang—lin'?
(1. China Ship Scientific Research Center, Wuxi 214082, China; 2. Taihu Laboratory of Deepsea
Technological Science, Wuxi 214082, China)

Abstract: Abrupt annular shear flows induced by internal solitary waves will cause submersibles to produce
a large depth drop and pitch motion, threatening the safety and operation performance of submersibles. Based
on the velocity inlet wave generation method and overset grid technique of CFD, the motion response predic-
tion method of submersibles in internal solitary wave was established. With the prediction results compared
with the experimental results, it is proved that the method can accurately simulate the large amplitude motion
of submersibles in internal solitary waves. Through the simulation analysis of motion process of unpowered
floating submersibles at the stratified interface under the action of internal solitary waves, the mechanism of
depth drop and pitch motion of submersibles in internal solitary waves was revealed, and the effects of strati-
fied thickness ratio, wave amplitude and depth of navigation on the longitudinal motion of unpowered floating
submersibles were investigated. The results show that the amplitude of depth drop and pitch of the submers-

ibles in internal solitary waves were determined by the wave amplitude and the maximum slope of wave sur-
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the longitudinal motion property of submersibles.
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face; The factors such as amplitude, stratified thickness ratio and depth of navigation have great influence on
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Fig.1 Schematic diagram of numerical wave tank of internal solitary wave
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Fig.4 Stratified flow test tank Fig.5 Motion test of SUBOFF model under internal solitary waves
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Fig.7 Comparison of motion responses of submersibles under the stratified interface condition
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Fig.11 Velocity vector of submersibles on stratified interface condition at a given time
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