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The Design and Analysis of Backswept Propeller for UAV

Shih-Hsiung Chen and Po-Chung Chen
Department of Aeronautics and Astronautics Engineering,
National Cheng Kung University

Abstract

This study has designed and developed a backswept propeller which the geometry is based on a speed type propeller.
This backswept propeller has improved the performance of existing UAV propeller under take-off and also
maximum-speed condition. It has increased both of thrust force and efficiency and decreased both of tip Mach number
and noise by backswept design. The geometry design of backswept propeller was achieved by optimization between
flow angle and blade angle of each blade section. For reducing the consumption of developing period, the software of
computational fluid dynamics has applied to analyze the aerodynamic performance of propeller and get the optimization
result between different types. Finally, the result shows that a 11.2% improvement for take-off thrust and 18.6%
improvement for maximum-speed thrust were achieved, and the efficiency of both condition were higher than the
original type, furthermore, the horse power consumption of both condition were also satisfied the requirement of less
than 85% maximum engine power.
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