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Motion response of a horizontal slender submerged ellipsoid
induced by head-on interfacial solitary waves

LIU Meng-qi', WEI Gang?, SUI Zhi-wei', WANG Ruo-yu’, GOU Ying'

(1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian, 116024
2. College of Meteorology and Oceanography, National University of Defense Technology, Nanjing, 211101
3. CCCC First Harbor Consultants Co., Ltd., Tianjin, 300222, China)

Abstract: Based on the typical Kdv equation in two-layer fluid, the Morison formula is used to

calculate the internal solitary wave force on the slender body, and a time-domain numerical
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model of the large-scale translation of the submerged structure is established. The published CFD
simulation result is used to verify the feasibility of the present calculation method. The
parameters of interfacial solitary wave are chosen on the basis of observed data in South China
Sea and the parameters of submerged ellipsoid model is selected by referring to the conventional
submarine dimensions. The numerical results show that when the submerged body passes
through the internal solitary wave, the density changes cause a large downward vertical force on
the submerged body, which makes it accelerate the downward movement continuously, and then
it will produce a large depth in a short time. Further research finds the vertically deepening
acceleration motion also depends on the time of the submerged body in the concave internal

solitary wave.

Key words: Interfacial Solitary Waves; KDV Equation; Submerged Body; Motion Response
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