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A Study on the Reduction of Discrete Frequency Tones of a Cross-Flow
Fan of Air-Conditioners
- Studies on the Random Distribution of Fan Blades and the Skewed Stabilizers -
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ABSTRACT

The cross-flow fan which constitutes a fan-duct system with a stabilizer and a scroll
casing is widely used in many air-ventilating and air-conditioning devices. Its operating
points of high efficiency and loading conditions frequently induce a annoying sharp tonal
component of discrete frequency on the noise spectrum, which is open called as a BPF
(Blade-Passing-Frequency) noise and degrades the sound quality of the devices. This
BPF tone has been one of the defects of the cross-flow fan. This study proposes two
methods in order to reduce this tonal noise component, which are the random distributions
of the fan blades and the skewed shapes of the stabilizer. The proposed methods are
verified by a simple analytical model and are applied in manufacturing the cross-flow fan
and the stabilizer samples. Some experiments are carried out to verify the reduction
capability of BPF tones of above two schemes and the experimental results are analyzed.
The comparison between two methods is also carried out.
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Fig. 1 Schematic view of air-conditioner indoor unit
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