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Abstract: [Purpose] In order to explore the open water characteristics and flow field characteristics of the
propeller under different inflow angles, [Method] the unsteady reynolds-averaged Navier-Stokes (URANS)
method combined with the sliding mesh technique is adopted to establish a numerical model of the
propeller hydrodynamics, and the accuracy and reliability of the numerical method are ensured through
mesh independence verification and experimental verification. [Result] The research shows that under the
condition of constant axial velocity, the lateral inflow can increase the thrust and torque of the propeller and
help improve the propulsion efficiency; under the oblique flow, the wake flow lines of the propeller are
more sparse, and the dense and sparse arcas of the flow lines are periodically distributed during the
dissipation process; the oblique flow also makes the flow field vorticity and the pressure distribution on the
propeller surface asymmetric, causing the propeller to bear inclined forces and moments, which puts
forward higher requirements for the structural strength of the propeller and the shaft, and induces a
ring-shaped recirculation on the right side of the shaft and the core area of the hub. [Conclusion] The

research results provide a scientific basis for the analysis of the hydrodynamic characteristics and structural
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optimization design of the propeller under oblique flow conditions.
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