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Analysis on Aerodynamic Characteristics and Noise Suppression of
Low-Reynolds-Number Ducted Propellers

Yang Yikai
Lingnan Normal University, Zhanjiang, Guangdong 524000

Abstract : Within the low—Reynolds—number range, propellers equipped on small-scale unmanned aerial vehicles
and high-altitude aircraft are restricted by both flow separation and noise radiation. Taking the ducted
propeller as the research object, aiming at the flow characteristics of its closed blade-tip structure,
this paper establishes a combined flow—acoustic solving scheme integrating the Transition SST
transition model and the FW-H acoustic analogy equation. With this scheme, the evolution process
of the ducted tip vortex system is investigated, the main types and spatial distribution of near-field
noise sources are identified, and the frequency—domain characteristics and directivity rules of far—field
noise are obtained. In terms of noise reduction, the applicability of measures including geometric
parameter adjustment, blade—tip modification, porous material laying and active control is discussed
successively, which can provide references for the design of low-noise ducted propellers.
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