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Design of Propeller in Low Reynolds Number Range

Masashi HARADA"!

Abstract

A new method is presented for propeller design for low Reynolds numbers, where conventional methods may fall short.
Conventional design methods determine the shape of a propeller by minimizing its induced loss, but this approach is not
useful in designing a propeller for low Reynolds numbers, because there the majority of the energy loss is caused by the large
profile drag of a propeller's blades. The proposed method directly maximizes the propulsive efficiency of a propeller, allowing
the design of a highly efficient propeller while monitoring the loss caused by profile drag. In this method, thrust and power
are expressed as functions of the circulation around the blade segments, while wing section data is also taken into account.
This method was validated by comparing propellers designed by the conventional method and by the proposed method for a
human-powered airplane. The propulsive efficiency of the propeller designed by the new technique is higher by as much as

1.8%.

Keywords: Propeller, Low Reynolds number, Design, Optimum
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