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Abstract

The study of the flow characteristics in two types of turbo-fans for a vacuum cleaner was performed in a previous study. In present
study an analysis of a new modified model to reduce fan noise was performed by using CFD. The characteristics of three models
calculated for various rotating speeds and flow rates are obtained and compared with available measured data. The results show that
the modified model gives stable flow characteristics in operating range than the original model, while both models show similar
performance characteristics at the range of high flow rate. Since in the modified model it takes much longer for an impeller blade
to pass a diffuser blade than in the original model, and thus the peak pressure at BPF can be relieved, it is anticipated that the
modified model gives much lower noise level with similar performance than the original one, which remains to be verified by

unsteady computation and measurements.
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Table 1 Geometry and computational domain of fans

Fan type model I | model II | model IIT
Outer Diameter(mm) 109.7 949 %
Impeller Number of Blades 9 9 9
Number of Computed
1 1 1
Passages
Outer Diameter(mm) 1240 1135 1135
Diffuser Number of Blades 16 13 13
Number of Computed 9 13 13
Passages
Outer Diameter(mm) 1240 109.8 109.8
Return Number of Blades 8 16 16
Channel Number of Computed
1 16 16
Passages

#8239 13} gol muY e 2Y Mo ARG
800000148 AH8SHich

22 BA 21 2 AX

5ol FEe A dFFelle 47 AA 2L, 4%
o= di7Ish ez 7Hdsted ¢ AA 21& AL 1
givt 2El 9] 49 casel7S A9 YA Agole S5
2o 27 B4 21& A838idnh ddeY A 298 Y5
o] ‘Rotating reference frame'S ARS3IGATE d4 2d 2% g
o} tFA9 Beol= Mgt Bh22E Mixing plane approach’ 2
Agste] A FPsieinh ol digk AAg g Aag

Al Fusp) wdn. o+ 243 sdske 499 ¥ 24
o dE e A A S YFE uEslr] A3
3w Wgko el B £g Folow ddy, OFA4 1
gu ged A dFL A FdHoz AA G99 At a3
€ 971 AdA Fd HEer F7) BA 23S ARSI
£ 2v £ 479 dy dide vehd Ao, Ade & A7
Aol BHsta U= Intel Pentium I 850MHz 14CPU Linux

1

. 2d ]
CPUE AMgste] | 17217k0] AQHUom 2 o] 3¢
dl 719 CPUE AHgste] B 20417te] 285t EY [
casel79] 4% AR 749} CPUE AHg38le 17413, vhA] A9
ol= Ztzk Al 7)ol CPUS AH&sto] B 154170 A H ATt

3. 2ot & =9

31 24 19 249 MY g4 vlu
29 ¢ 2d Mol 71 & Aol Belo|=e] dfolut

impeller

Casing

Return Channel

Ditfuser

Fig. 1 Computational meshes of model I
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Table 2 Computational cases

Case Fan type N(pm) Q(m’*/min)
1 41280 0.59
2 38930 0.96
3 model] 1 37470 1.37
4 36280 1.79
5 35230 224
6|14 45240 0.25
7015 43200 0.59
8116 41190 0.98
9117 39360 1.46
model I | model I
10 18 37970 191
11| 19 36520 2.39
12| 20 35930 260
13| 21 35150 3.10
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Fig. 2 Impeller and diffuser blade of model II and model IIT



(c) Model IIt : 43200 rpm, 059 mimin

(&) Model 11l = 39860 rpm, 146 rrifmin
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Fig. 3 Velocity vectors in computational frame for two models
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Fig. 4 Pressure distribution in impeller and diffuser of
model III for 36520 rpm, 2.39 m’/min
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Fig. 5 Flow angle at the impeller exit of model I for
39360 rpm, 2.39 m’/min

Fig. 6 Flow angle at the impeller exit of model I for
39360 rpm, 2.39 m’/min
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Fig. 7 Comparison of predicted fan performance data with experiments
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