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Flow Noise in the Qutdoor Unit of an Air-conditioner
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ABSTRACT
Propeller fans are commonly equipped in outdoor units of air-conditioners to provide effective cooling in

a dried heat exchanger. A new design technique was developed to satisfy requirements of aerodynamic and

aeroacoustic performance, which employs the intersection method of two cylinders for mean camber line.

Three proto-types of propeller fan including Palm-Shaped, Highly-Swept (PSHS) fan (proto III) were not only

to provide low lift forces for dipole sound, but also to reduce the organized tip vortices interacting with the

fan guide causing narrow-banded rotating instabilities. Cross-correlation technique was applied to study flow

noise source characteristics for three proto-type fans designed. The cross-correlations between a microphone at

far field and a hot-wire sensor at near field show that flows near hub region of proto III fan are less

organized and the flow structures especially at high flow rate coefficients for proto Ill fan are less correlated

with noise generated than other proto-types fans,
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Figure 15. Distributions of Cross—correlations
between Hot-wire and Microphone Signals at
Three Flow Rate Coefficients for T-model Fan
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Figure 16. Distributions of Cross-correlations
between Hot-wire and Microphone Signals at
Three Flow Rate Coefficients for Proto I Fan
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Figure 17. Distributions of Cross-correlations
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Three Flow Rate Coefficients for Proto II Fan
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Figure 18. Distributions of Cross—correlations
between Hot-wire and Microphone Signals at
Three Flow Rate Coefficients for Proto III Fan
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Figure 20. Distributions of Frequencies at Peaks

in Cross-correlations between Hot-wire and

Microphone Signals at Three Flow Rate

Coefficients for Proto 1 Fan
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Figure 21. Distributions of Frequencies at Peaks
in Cross—correlations between Hot-wire and
Microphone Signals at Three Flow Rate
Coefficients for Proto II Fan
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Figure 22. Distributions of Frequencies at Peaks
in Cross-correlations between Hot-wire and
Microphone Signals at Three Flow Rate
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Figure 23. Comparison of Sound Power Spectra
of T-model and Proto III Propeller Fans
Installed in an Outdoor Unit of Air-conditioner
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