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Hydrodynamic characteristics of SUBOFF marine
with X-rudder at different positions

WANG Xiangrui, WANG Kun, JIAO Bo* , BU Zhicheng

Naval Architecture and Port Engineering Colledge, Shandong Jiaotong University, Weihai 264209 , China

Abstract; In order to analyze the hydrodynamic characteristics of modern submarine with X rudder at different
longitudinal positions, computational fluid dynamics ( CFD) is used to carry out numerical simulation, and
unstructured grid is used to study the total resistance of SUBOFF submarine with X rudder at three positions
under different flow velocities in straight sailing, as well as longitudinal force, vertical force and pitching
moment at attack angles of +5° and =+ 10°. The effects of the longitudinal layout of X-rudder on the
hydrodynamic performance of submarine in straight sailing and pitching motion and the corresponding pressure
nephogram are obtained. The analysis and comparison of the results show that the change of X rudder position
has little influence on the longitudinal force of submarine, but has more influence on the vertical force and
pitching moment. With the X rudder position moving backward, the submarine’s vertical force increases and the
pitching moment decreases, both of which have the maximum variation at attack angles of £5°.

Keywords : X-rudder; SUBOFF marine ; hydrodynamic; CFD simulation G )



