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The analysis of hydrodynamic performance for an underwater
vehicle equipped with X-shaped rudder

WANG Guang-hangl, wuU Hong—mjngl’z, WANG Wen-jinl’z, XU Guo-hua'?’, WANG Yi-wei®
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Abstract: By using the commercial software FLUENT, this paper mainly analyzes the
hydrodynamic performance and maneuverability of the autonomous underwater vehicle equipped
with X-rudder built in the Marine Engineering Laboratory of Huazhong University of Science
and Technology by referring to the German U212A submarine, and discusses the influence of
local grid motion and global grid motion on the simulation results. Firstly, this paper carries on
the numerical simulation of the resistance test, realizing the purpose of predicting the resistance
at different speed, and verifies the reliability of the method. Then, aiming at the simulation of
planar motion mechanism, the dynamic grid technique is used to obtain the hydrodynamic
coefficient, and the influence of local grid motion and global grid motion on the simulation
results is discussed. it can be found that not only the simulation time can be effectively saved by
the latter method, but the error of linear fitting of the simulation data is relatively small. To sum
up, the global grid motion method can be more suitable in related to the maneuverability test
simulation of X-rudder autonomous underwater vehicle.

Key words: X-rudder autonomous underwater vehicle; Hydrodynamic coefficients.
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