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Numerical study on the machine room axial flow fan of a refrigerator
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ABSTRACT

The noise of a refrigerator is consisted of the various flow noises of a refrigerator fan, a compressor and a condenser fan.
The demands of high flow rate, compact space and low noise are to be accommodated, especially, in the case of a premium
refrigerator. In this study, flow field, noise sources and flow noise are analyzed numerically and compared to the measured data.
The flow field is calculated with 3-dimensional CFD solver — SC/Tetra, and the noise source and aeroacoustic noise is analyzed
with FlowNoise S/W. Low noise axial fan can be developed by controlling the dominant noise source area.
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Fig. 2 3 blades refrigerator fan and peripheral structures
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Fig. 3 Computational grids for a fan, shroud and motor
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Fig. 4 Computational domain of a machine room
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Fig. 6 Non-dimensional performance & specific noise
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Fig. 7 Velocity vector plots (section view)
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Fig. 8 Static pressure distribution on fan surface
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Fig. 9 Sound spectrum of calculated and measured data
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Fig. 10 Visualization of noise source
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Fig. 13 Noise source visualization of a machine room



