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Abstract: This paper presents the application of airfoil impeller for enhancement of aecrodynamic performance of a high
speed centrifugal fan. Three airfoil impellers are proposed, considering the maximum thickness and the location of
maximum thickness of the airfoil. C4 airfoil thickness distribution is applied to the three airfoil impellers. The impellers
are evaluated using CFD (computational fluid dynamics) and suction power test. From the results, it is confirmed that
flow separations on the pressure side of the impeller blades and the pressure side of diffuser blades are reduced when
airfoil blade is applied to the impellers. It is also confirmed that with the centrifugal fan having airfoil impellers, there
is an increase in fan efficiency by approximately 3% and reduction in specific sound level by approximately 1.3 dB(A).
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Fig. 1 Vacuum cleaner motor in the present study
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2. Numerical approaches & Experimental setup
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Table 1 Simulation cases of airfoil impeller
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Fig. 4 Thickness distributions of the blades
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Fig. 5 Predicted performance of airfoil impellers
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