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Fig. 11 Comparison of water entry characteristics of vehicle at =0 ms: (a) Experiment; (b) Numerical simulation
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Fig. 12 Comparison of water entry characteristics of vehicle at =15 ms: (a) Experiment; (b) Numerical simulation
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Fig. 13 Comparison of water entry characteristics of vehicle at =30 ms: (a) Experiment; (b) Numerical simulation
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Fig. 14 Comparison of water entry characteristics of vehicle at =95 ms: (a) Experiment; (b) Numerical simulation
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Fig. 15 Comparison of water entry characteristics of vehicle at /=100 ms: (a) Experiment; (b) Numerical simulation
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Fig. 16 Comparison of water entry characteristics of vehicle at /=160 ms: (a) Experiment; (b) Numerical simulation
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Simulation and experimental verification of
water impact flow field of deep ocean mining vehicle entering water

HUANG Xin, DAI Yu, SU Qiao, CHENG Hui-yun, ZHU Xiang

(School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

Abstract: The safety and control performance of the deep ocean mining vehicle during the process of water entry
directly affect the reliability of the mining system. In this paper, the numerical studies and experimental
verification were conducted to research on the hydrodynamic behaviors and cavitation evolution of water entry of
the deep ocean mining vehicle. The main contents are as follows: A gas-liquid-solid coupling numerical model of
the deep ocean mining vehicle was established in STAR-CCM+ to research on the flow distribution and
hydrodynamic characteristics of water entry of the vehicle. The kinematic and dynamic behaviors of the vehicle
were predicted, including impact forces, displacement, velocity, and acceleration. The evolution of cavitation and
the splash of free surface were numerically simulated and experimentally observed in a water entry test based on
the high-speed photography method. The experimental results validated the feasibility and accuracy of the
proposed numerical methods.

Key words: deep ocean mining vehicle; characteristics of water entry; cavitation evolution; numerical modeling
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