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ABSTRACT

Centrifugal fans are widely used and the noise generated by these machines causes one of the most
serious problems. In general, the centrifugal fan noise is often dominated by tones at BPF(blade passage
frequency) and its higher harmonics. This is a consequence of the strong interaction between the flow
discharged from the impeller and the cutoff in the casing. However, only a few researches have been carried
out on predicting the noise because of the difficulty in obtaining detailed information about the flow field and
casing effects on noise radiation. The objective of this study is to develop a prediction method for the
unsteady flow field and the acoustic pressure field of a centrifugal fan, and to calculate the effects of small
vanes that are attached in original impeller - Splifter impeller. We assume that the impeller rotates with a
constant angular velocity and the flow field around the impeller is incompressible and inviscid. So, a discrete
vortex method (DVM) is used to model the centrifugal fan and to calculate the flow field. The force of each
element on the blade is calculated by the unsteady Bernoulli equation. Lowson's method is used to predict
the acoustic source. The splitter impeller changes the acoustic characteristics as well as performance.
Two-splitter type impeller and splitter impeller which splitter locates in jet region are good for acoustic

characteristics.
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Fig. 1. Centrifugal Impeller with added vanes
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Fig. 2 Dimensions of the impeller and wedge."®
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Fig. 4 Configuration of the various impeller type
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(c) Impeller Il case

(d) Impeller IV case
Fig. 5. Distribution of the shed vortex particles after 9
revolutions of impeller

Table 1. Variation of the head and predicted SPL with

different four impeller

ez & " TF E2ded
Impeller | 105.57 66.67
Impeller i 126.6 67.25
impeller NI 126.48 66.90
Impeller IV 132.73 66.63

Impeller 119 H

E

749+ BPF7} Impeller 19] H$-9] 2
7HEe AAHY AL vsdich Splitter A<
Impeller T4 Z$-+= BPFY 300Hz 7} 10dBoly 24
&2 600Hze 3dBAS F718td, o] AL o X3
Foe] Ao ® vE A vEbd 232 hil
271 4 Impeller IV2l 7 9% BPFQ 300Hzet 1
33359 600Hz7HA 10dBol 2 72+4dteE RS &
g 4 ok a8y 90Hze 6dBAE F7hske A
A8 4 9ok olejgt WaE Dongell o7t A4
o} Aol v]48 AFS Jebart?

7+ 7499 AxE He 75 F Sskulde] ®

1
of vk ZelA F &ckdbde wgst Ao A

A
£

M omo £ BN O o

o

-133 -

Veloctty

(a) Velocity vector plot for
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Fig. 7 Velocity vector plot for Impeller | and il



(a) Distributions of the shed vortex
particles
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(c) Predicted SPL for impeller with splitter blades
located near the wake region

Fig.8. Centrifugal Impeller with splitter blades located
near the suction side
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(a) Distributions of the shed vortex
particies (a) Distribution of the shed vortex
particles
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Fig.9. Centrifugal Impeller with splitter blades located
near the pressure side
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Fig 10. Uneven blade spacing Impeller
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