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A Numerical Study on the Effects of the Design Parameters upon Fan Performance and
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ABSTRACT

Axial fans are widely used in household electrical appliances due to their easy usage and high flow rate for cooling
capacity. At the same time, the noise generated by these fans causes one of serious problems. In order to calculate the
noise of a fan, we develop the software IFD — Intranet Fans Design. With this software we can design, analysis the
performance and predict the noise of fan. The prediction model, which allowed the calculation of acoustic pressure at
the blade passing frequency and it’s higher harmonic frequencies, has been developed by Lowson’s equation. To
calculate the unsteady resultant force of the blade, time-marching free-wake method is used. The objective of this study
is to calculate the effects of number of blades, rotating velocity, and sweep angle on the noise of fan..
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Figure 2. Comparison of measured(left,“f);ﬂLohmann)
znd calculated(right, by author) acoustic pressure
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Figure 2. Designed fan shape for 3 and 7 blade.
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Figure 4. Wake vortex structure for 12 revolutions.
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Figure 5. Variation of force at one blade with time
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(c) Acoustrc pressure spectrum for 7 bladed fan
Figure 6. Predicted acoustic pressure.
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(b) No sweep

(a) 37degree sweep

Figure 9. The designed fan for sweep change.
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Figure 10. The analyzed wake structure for sweep
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Figure 11. The predicted acoustic pressure for sweep
change.
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