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An Experimental Study on the Optimum Design of Sirocco Fan by
Using Taguchi Method
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Abstract

This paper is studied to find the optimum condition of double-inlet Sirocco fan installed in an indoor
PAC for low noise operation by the Taguchi method. The goal of this study is to obtain the best
combination of each control factor which results in a desired flowrate of Sirocco fan with minimum
variability. In this study, the parameter design of the Taguchi method is adopted for robust design by
the dynamic characteristic analysis using orthogonal arrays and S/N ratios. The flowrate measurements
are conducted by using a multiple-nozzle-type fan tester according to the orthogonal array L9(34). The
results of this study can be summarized as follows ; (i) The optimum condition of control factor is
a set of <Al B2 C2 D3> where A is an inner to outer diameter ratio(Dy/D;), B is a width to outer
diameter ratio(L/D;), C is a blade attachment angle(#) and D is & number of blade(Z), (ii) The
flowrate under the optimum condition satisfies the equation y = 0.0384 - M where M is a signal factor,
namely number of revolution. The flowrate performance improves about 7.3% more largely as compared
with the current condition, which results in about 35RPM reduction of number of revolution for the
target flowrate 18.5m’/min, and (iii) The sensitivity analysis shows that the major factors in
contribution to flowrate performance are A, B, and D ; the percentage contributions of each control
factor are 44.01%(Z), 26.77%(Di/D2) and 20.42%(L/D;).
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Fig. 1 Classification of design parameters.
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Fig. 2 Geometry configuration of double inlet
Sirocco impeller.
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Fig. 3 Schematic diagram of structure elements
in the PAC system.
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Table 3 Double inlet Sirocco fan's specification
without control factors.
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Orifics to suter damater ratie (1) / Dy ) .567
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Minde tops Pasin deflartion we
Cutsll mgh (@) .
CWALT Py of curvatere (0, ) R
Saell tupe Archimobes | R=1608.4180
Width of wrell (B.) 199
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AH3 X A7|717F o|FA drp amE E
ATFMe 45 B WA RAF EH
d971Me] AeAAdgA FEAAE HA 3o
e ATHNRC Bz ¥ A=A
ARBEYR 18mm, 22 WA EAE SmmE 242t
AAREa, BF 2do2E 7 2mm¥ @
#oz AdEsigict o=y o F&AAEo] 4
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Table 4 Experimental results of orthogonal array

L9(3%).
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Esttmate characteristic type : Dynamic
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1 1 1 111 ]126]134)17.1]168|2L3]21.1
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e s odAE A& e Weloln, ¢
AcdAe ZAJAR AEFE ATz &
Ao HEAE FEEgoz A8 ot
A 2dle o] B A7) U3t WS
= BAY RN B=gn vt 7t
fALG AgE 43 Q17| Wi 2vAY =A<

Table 5 ANOVA analysis of S/N ratio.

Source| D, 8| v F 8 | oo
A 2 | 298 | 149
P 2 | 289 | 148
c 2 429 | 215
D 2 399 | 199
() 0 | os0 | 000
Totwd | 8 | 1415 | 708

Table 6 ANOVA analysis of Sm.

8 v ¥ Y
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1415 | 2.19E 8 - -, | 10080
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Table 7 Data conversion for 1, , Sn and B of

each set experiment.
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- Table 9 Confirmation experiment result.

Estimate characteristic : Tiow natofu’/in]
Condilion | Got of fucter M1 M2 M}

Mmoo
Optimmm |A1B2ICD3| 147 | 148 | 152 | 193 | 206 | 222
curant [a2B2C202] 103 | 187 | 128 | 176 | 221 | 209

Table 10 Confirmation result of reproducibility.

Katimaibon Expaiment | Galn(47)
n s ” A |dn,|dn,
Optimmm [A1B2 C2D3|-19817) | &8 |-30.730%) |aesne
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# B2 ERFF 18.5m /mn® FX3HEA
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