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Experimental study on the design parameter effect

on the noise in the cross flow fan

Cheol-0 Ahn and Ho-Seon Rew

ABSTRACT

The flow rate and the noise level of 18 cross flow fans were measured to analyze the effect of

design variables on these and to finally
analyzed by the Taguchi
neural

find
method and the neural
network showed good agreements with that by the Taguchi method. The effects of eight

These data were
values obtained by the

the optimal
network.

design value.
The optimal

design variabfes on the fan performance and the noise were evaluated and discussed.
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Tabie 1. Design variables and their levels
design variables level
impelier 21 °
A outlet angle 2 25 °
croll arc 76mn
B N v 3 81mm
86mm
scrolt exit 30
C anale 3 35
9 40 °
scroll Omm
D ; 3 3mm
cutting depth 6mm
scroll exit Omm
E length 3 15mm
g 30mm
stabilizer 50 °
F instatlation 3 55 °
angle 60 °
diffusin 0"
6 angle ° 8 5°
9 15
heat 4-5-5
H exchanger 3 4-6-4
bending shape 3-6-5
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Table 2. Comparison between the neural
network and the Taguchi method

Table 2-a. Maximum flow rate design

Taguchi Neural network analysis
analysis| 1st | 2nd | 3rd | 4th

o 5 - 7.24 | 7.24 | 7.27 | 7.26
A 25 ° 25 25 25 25
B 30mm 30 30 30 30
C 30 ° 30 30 30 30
D 3mm 0 0 0 0
E Omm 0 0 0 0
F 55" 57.5 50 60 60
G 10 ° 10 10 10 10

H 4-5-5 | 4-5-5| 4-5-5 | 4-5-5 | 4-5-5

Table 2-b Minimum noise design

. Neural network analysis
Taguchi
analysis
1st 2nd 3rd 4th
of & - 42,4 | 42.5 | 42.4 | 42.6
A 25° 21 21 21 21
B 20mm 20 20 20 20
C 30° 30 30 30 30
D Omm 0 0 0 0
E Omm 0 7.5 0 7.5
F 60 ° 60 60 60 60
G 10° 10 10 10 10
H 3-6-5 | 3-6-5| 3-6-5| 3-6-5| 3-6-5

(Predictions are performed at 1200rpm)
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Fig. 3 Contour plot of the flow rate(CMM);
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4 Contour plot of the noise level(dBA);
A=21°, D=Omm, E=Omm, F=60°, G=10°,
H; 3-6-5 shape
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Fig. 5 Contour plot of the flow rate (CMM);
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Fig. 6 Contour plot of the noise level(dBA);
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Fig. 7 Contour plot of the flow rate (CMM);
A=21°, B=86mm, C=30°, D=Omm, E=Omm,
H;4-5-5 shape
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