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Flow Analysis for the Performance Improvement of the Centrifugal Fan
in a Vacuum Cleaner

Y. K. Choi and H. K. Park

The performance of the centrifugal fan in a vacuum cleaner is affected by the hydraulic loss, such
as the friction loss, the recirculation loss and the impact loss etc., Those losses depend on the rotational
speed of the impeller, the inlet and exit widths, the relative flow angles to the blade, the number of the
blades and the geometry of the shroud and the diffuser. These parameters are complicatedly interrelated,
so the experimental means in analyzing the fans are rather limited. In the present study, the flow
analysis are done numerically by changing the relevant fan parameters. A commercial code, STAR-CD, is
used for the calculations. It is seen from the analyses that the computational results agree well with the
experimental results. The results obtained can be used for the basic design of a centrifugal fan.
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Fig.1 Test apparatus of the centrifugal fan
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(a) Impeller (b) Cross-sectional area
Fig.2 Method of establishing passage area changes[3]
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(b) Diffuser and return-channel

(a) Impeller

Fig.3 Mesh of the impeller and the diffuser and
return—channel
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Fig.4 Performance curves of the centrifugal fan
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Fig.5 Output power and efficiency
with the impeller blade angles
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(a) 39°- 13(Basic model)
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(b) 31°- 20°(Best efficiency model)
Fig 6 Relative velocity vectors (inlet-exit angle)
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(b) 12.7°- 28.7°
Fig.7 Velocity vectors (inlet-exit angle)
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