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Influence of the ducted shape of the Rim-Electric Driven Propeller
on the hydrodynamic performance

ZHAO Xin, ZHOU Jun-wei, YU Ping

(School of Naval Architecture and Ocean Engineering, Harbin Institute of Technology in Weihai,
Weihai 264209, China,Email:18712727590@163.com)

Abstract: The Rim-Electric Driven Propeller is a new integrated motor propeller that combines a
permanent magnet brushless DC motor with a duct propeller. Since the motor stator and the leaf
ring rotor need to be installed in the duct, the radial dimension of the duct becomes larger, in
order to ensure the overall performance of the propeller, the different ducted shapes will be
studied in this paper. The Rim-Electric Driven Propeller was hydrodynamically simulated using
Ka4-50 propeller for four different ducts. The software ANSYS-CFX was used to perform a
constant calculation of the viscous flow field around the propeller. The performance curve of the
electric drive propeller under different duct shapes is calculated. The results show that the open
loop water efficiency of the Rim-Electric Driven Propeller under the 19A duct is the highest; the
propeller with the casel type duct has the best thrust characteristics. Comparing the performance
groups, it is found that the shape of the leading edge of the duct has a great influence on the
thrust characteristics of the blade, and the shape of the trailing edge has a great influence on the
thrust characteristics of the duct. The shape of the trailing edge of the duct is the main influencing
factor of the hydrodynamic performance of the propeller. The vertical curve of the trailing edge

upper curve can improve the hydrodynamic performance of the Rim-Electric Driven Propeller.

Key words: The Rim-Electric Driven Propeller; Ducted shape; Hydrodynamic performance.
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