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Numerical simulation on hydrodynamics loads during
tail rudder deployment procedure of supercavitating vehicle

WANG Zhong, WANG Menghao, PENG Yuanming, LU Rui, ZHOU Jingjun

(The 705 Research Institute, China Shipbuilding Industry Corporation, Xi'an 710077, China)

Abstract; In the state of navigating covered with liquid fluid, the hydrodynamics loads of the supercavitating vehi-
cle during the deployment process of the tail rudder have an important impact on the stability analysis of the vehicle
and the performance design of the tail rudder. In this study, a numerical simulation method for the deployment
process of the rudder based on the overlapping grids technology and the concept of relative motion between grid do-
mains is established. Combined with the design requirements of the supercavitating vehicle, the change law of hy-
drodynamics loads under different deployment rates, attack angles during the deployment process, before and after
deployment of the tail rudder are researched in detail. Through the analysis of the velocity vector field, pressure
field near the rudder and pressure coefficients of the rudder surface, the reasons for the changes of the hydrodynam-
ic loads in different states are revealed. The results have important reference value for the research on the flow field
characteristics of the deployment process of the tail rudder for the supercavitating vehicle, and provide an important

design basis for the performance design of the tail rudder.

Keywords: supercavitating vehicle; tail rudder; numerical simulation; hydrodynamics

It TF, THE, P, & EEHMTHEENRT LB Y H g HEFZE[]]. BT AFFR, 2024, 42
(1):28-34
WANG Zhong, WANG Menghao, PENG Yuanming, et al. Numerical simulation on hydrodynamics loads during tail rudder
deployment procedure of supercavitating vehicle/ J]. Journal of Northwestern Polytechnical University, 2024, 42(1) : 28-
34 (in Chinese)

© 2024 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License ( hitp ://creativecommons.org/ licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium , provided the original work is properly cited.





