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Study on Noise Reduction by Optimizations of In-line Duct Flow
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ABSTRACT

This paper was a study about noise reduction through flow stabilization in duct using experimental method and
numerical analysis at the same time. To determine the fan's type three kinds of fans(axial fan, centrifugal fan, and
axial fan with centrifugal type) was examined to investigate the suitability for duct.

As a result, under the equal number of rotation 2000 RPM, performance of an axial fan with centrifugal type
was the most superior by 55dBA at 4.3CMM among other fans. After this, analyzed the results of the numerical
analysis to find out the optimum design of pitch angle such as 0°, 10°, 15° and 20°. The intensity of turbulence
was low when pitch angle was 15° and air volume became peak by 5.08 CMM. It was observed that axis
component of velocity increased gradually when pitch angle increased from 0° to 20°. Finally, designed the shapes
of D/S(Down Stream) in duct that agreed inlet angle(§) of stationary blades with pitch angle(8) of axial fan with
centrifugal type and derived flow to duct medial, and changed the shape of motor-mount to reduce occurance of
unstable vortex in tip of impeller, and embodied noise reduction and improvement of air flow rate through flow
stabilization.
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Fig. 1 Experimental apparatus
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Table 1 Schematic diagrams of the impeller
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Fig. 2 Pressure difference according to air flow rate
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Fig. 3 Schematic diagrams of pitch angle of the impeller
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Table 2 Iso-surfaces of the turbulent energy
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Fig. 4 Distributions of the axis component of velocity
according to pitch angle(B)
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Fig. 5 Schemalic diagrams of stationary blades
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Fig. 6 Distributions of absolute velocity
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Fig. 7 Sound Pressure Level vs. air flow rate according to
shape of the down stream
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Fig. 8 Spectra of SPL according to shape of the down
stream
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