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Optimal design of rough band parameters for suppression of
incipient cavitation in underwater vehicles

XING Hao—jie', HU Chang—li', WANG Zhi—ying’, CHENG Cheng'
(1. School of Energy and Power Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
2. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Suppressing incipient cavitation in an underwater body is of great importance to reducing the
adverse effects caused by cavitation. For the method of suppressing incipient cavitation by changing the
surface roughness, the research on the optimal design of the rough band parameters based on surrogate model
methods was conducted. Firstly, numerical calculation methods were used to analyze the influence
mechanism of the rough band parameters on the incipient cavitation characteristics at the head of the
underwater body, and an initial design range for the rough band parameters was established. Then, the
surrogate model method was used for parameter optimization analysis. The results show that setting a rough
band on the head surface of the body can change the pressure distribution. The front and rear boundaries of
the roughness may cause slight pressure fluctuations, which can change the minimum pressure value and
thereby affect the incipient cavitation characteristics. Through sensitivity analysis of the surrogate model, it
can be observed that compared with the position and width of the rough band, its height has a greater
influence on incipient cavitation. The final optimization results obtained were verified by numerical
calculation, which can obviously reduce the incipient cavitation and achieve a better effect in suppressing it.
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