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Numerical simulation of two-dimensional hydrodynamic performance of
marine rudder considering steering effect
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Abstract: To reveal the hydrodynamic characteristics of marine rudders during dynamic steering process., this
study established a hydrodynamic calculation strategy for dynamic steering by using viscous flow computational
fluid dynamics (CFD) technology. Based on the static test results, the optimal mesh generation strategy and
static calculation time step were determined. The influence analysis of the far-field boundary was carried out to
determine the optimal far-field boundary. Based on the static analysis results, the optimal dynamic steering time
step was determined. The results show that the steering effect has a significant influence on the flow field and
hydrodynamic performance around the rudder and delays stall, and the stall angle increases with the increase of
steering speed. During the dynamic steering process. the maximum hydrodynamic force of the rudder section is
significantly greater than the static numerical simulation result. However, the efficiency of dynamic steering is
significantly lower than the static efficiency before static stall, while it is higher than the static efficiency after
static stall. The relevant research strategies and conclusions will provide technical support for the design.,
operation and performance prediction of marine rudders.
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Fig. 1 Coordinate system and hydrodynamic parameter characterization
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Fig. 2 Diagram of computational domain
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Fig. 3 Schematic diagram of dynamic steering
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Fig. 7 Hydrodynamic responses in the dynamic steering process using different time steps
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