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Study on Noise Reduction of an Axial Fan for Refrigerator through Modification of the
Blade Tip
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ABSTRACT

In this paper, a successful noise reduction of an axial flow fan for a refrigerator is presented. The vortex sheet
generated at the blade tip of fan was suppressed by changing the shape of the tip. The structure of vortex sheet and
detailed flow pattern around the fan were studied by two-dimensional LDV(Laser-Doppler Velocimetry). Effective
ways to work out the result as mentioned above are to make the tip of the blade varied in thickness and to have elliptical
shapes. To seek the optimal value for the shape of new fan, several cases were examined. Through the application of the
methods, the refrigerator became less noisy by 3.8 dB(A) in terms of air-borne noise produced only by the axial flow

fan compared to the current one.
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Fig. 2. Shape of fan blade and cross section of fan
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Fig. 4. Shape of newly suggested fan cross section
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Table. 1. Design parameters for axial fan.

oIx} el PT1-1 PT1-2 PT1-3 PT1-4 PT1-5
WA mm 88 88 88 88 88
R ] mm 32 28 33 33 25
ST EA 9 7 9 9 5

@ S mm 1.8 1.8 16 1.8 1.6
Ao 91 % A At A2 A3 A5
29 Deg. 8 B1 B2 B3 85
_Hx|2 Deg. (o] ct c2 c3 cs
QX ENT mm 20.4 21.7 22.5 23.6 22.7
SMENZF mm 3.5 3.7 3.3 3.3 4.3
M GNR mm 238 25.3 25.8 26.9 26.9
¥ @I E(Hub)| mm 3.6 4.1 3.4 3.4 4.2
S S F(Hub) mm 35 3.7 33 3.3 4.2
M S E{Hup)] mm 7 7.8 8.8 6.8 8.4
a/R % 0 D1 D2 03 D4
b/a % E E1 E2 E3 E4
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Fig. 5. LDV measurement for the flow visualization
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Fig. 6. Velocity vector field of the traditional fan
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Fig. 7. Ve_locity vector field of the new designed fan.
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Fig.9 Fan Noise according to L
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