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Flow Analysis of a Turbo Fan for a Vacuum Cleaner
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ABSTRACT

A numerical analysis to predict the flow characteristics in turbo fan for vacuum cleaner has been performed
by using CFD. The rotating reference frame method is applied to compute the impeller-diffuser interaction and
the characteristics of two models, 460 and 380, are calculated for various rotating speeds and flow rates. The
flow in impeller, diffuser and return channel is assumed as steady and compressible. STAR-CD with £— &
turbulence model is used to solve the Navier-Stokes equations. Computed relative velocity, absolute pressure
and flow angles are shown and compared with measurement results. The good agreement between the
predictions and measurement results confirms the validity of this study.
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{a} Computational domain of 480model

Table 1 Geometry and compudational domain of fans

Fan type 460 30
Dolmm) 1087 34.9
Number of 9 9
Trmpeller Blade
Number of
Computed 1 1
Passages
Dofmm) 1240 1135
Nursber of 16 3
Diffuser Blade
Number of
Computed 2 13
Passages
Dolmm) 1240 109.8
Number of
Retum Blade 8 16
Chanmnel Number of
Computed 1 16
Passages

* I, © Outer Diameter
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Table 2 Computational cases

Case | Fan type N(rpm) QUrn'/min)
1 41280 059
2 38930 09
3 460 37470 137
4 36280 179
5 35230 2.24
6 45240 025
7 43200 059
8 41190 0.98
9 39360 146
10 380 37970 191
11 36520 2.39
12 35930 260
13 35150 3.10
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Fig. 2 Boundary conditions for 460model
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Fig. 9 Comparison of predicted fan performance data
with experiments
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