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A method of propeller design with given thrust distribution
and it’s application

GUO Jiahao, ZHOU Zhou, FAN Zhongyun

(School of Aeronautics,

Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Starting from the propeller design, a favorable propeller slipstream form was
obtained by designing a suitable propeller to improve the aerodynamic characteristics of the
wing in the propeller/wing configuration. The propeller slipstream was controlled by chan-
ging the radial thrust distribution of the propeller. A method of propeller design based on the
given thrust distribution was proposed and the feasibility of the method was verified. Propel-
lers designed with minimum energy loss and different thrust distributions were applied to
multi-propeller/wing configuration, so as to study the effect of the propeller on the wing.
Results showed that changing the propeller force distribution can change the propeller slip-
stream, which in turn changed the aerodynamic characteristics of the wing. The propeller
with a gentle thrust distribution can increase the lift and reduce the drag on the wing, despite
of its efficiency decrease. And compared with the minimum energy loss design results, the

lift-drag ratio can be increased by 9. 94 %3.

Key words: propeller design; slipstreams; multi-propeller/wing;

multiple reference frame; hybrid grid
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