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Analysis on Performance of Axial Flow Fan for Outdoor Unit of
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ABSTRACT

In this paper, aerodynamic noise of axial flow fans for outdoor unit of air-conditioner was analyzed by both experiment and

numerical simulation. The three-dimensional incompressible turbulent flow was predicted by the commercial computational fluid

dynamics code SC/Tetra, while the aeroacoustic noise of an axial flow fan was predicted by FlowNoise. Computations and

experiments were performed with two types of axial flow fans, in which very different noise source distributions were presented.

The results obtained from this study are expected to show the way to reduce the noise of axial flow fans in industrial

applications.
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Fig. 1 Two types of axial flow fan: Fan A (left) and Fan B (right)

Fig. 2 Experimental setup for acoustic measurement
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Fig. 3 Location of microphones
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Fig. 4 Overview of numerical procedure for noise prediction

Table 1. Details of test cases
Outer diameter Rotational speed
Case
(mm) (rpm)
204
Fan A 700 560
700
204
Fan B 745
700
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Fig. 5 Computational domain for fan noise analysis

Fig. 6 Example of mesh distribution
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Table 2 Computational setup for noise prediction

Rotational Time step| Number of | Mesh size | CFL
Case speed .
(sec) grid (m) (mean)
(rpm)
_ 0.0003845~
204 0.000205 | 8,129,468 03975 1.04
Fan A| 560 | 0000149 | 17312776 | 0001983~ o
0.3975
0.0003845~
700 0.00024 | 4,816,162 07% 1.02
_ 00003845~ |
204 0.000205 | 8661,09% 07% 0.9
Fan B 00003845
700 0.00024 | 5720472 07% 0.98
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Table 3 Comparison of overall noise level 80 ; ; ; ;
: O FanA
Rotation . SPL = Fan B
Case speed Location .
(dBA) 80 - - -
(rpm) §
Mic 1 3027 = o
o L
Mic 2 31.44 “ 4ot ] —
204 e
Mic 3 3157 e &
Mic 4 30.72 ol 1 . . .
200 400 600 800
Mic 1 4959 Rotation speed (rpm)
Fan A 560 Mic 2 1861 Fig. 7 Overall noise levels at Mic 3
(Computation) Mic 3 4851
Mic 4 4870 Fan A 204RPM
Mic 1 59.43
Mic 2 60.59 ——
700 - 868 Hz
Mic 3 %6 Fan B 204RPM
Mic 4 59.35
Mic 1 31.00 LAY,
- Mic 2 30.74 868 Hz
Mic 3 3111
Fan B Mic 4 31.97 Fan A 700RPM
(Computation) Mic 1 59.18
Mic 2 59.24 WAl .
700 :
Mic 3 59.47 e
Fan B 700RPM
Mic 4 59.53 .
Mic 1 N/A ~— Mg
Fan B - Mic 2 30.80 OHz ’ S — T
E i t : I~
(Experiment) Mic 3 3150 Fig. 8 Frequency graph of computational at mic 1
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700 rpm: Fan A (top) and Fan B (bottom)
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