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ABSTRACT

This paper presents the performance characteristics of a centrifugal blower using the design parameters of an impeller blade.

Two design variables, the bending length from the blade trailing edge and bending angles of an impeller blade, are introduced

to analyze the effects on the blower performance. Three-dimensional Navier-Stokes equations with shear stress transport

turbulence model are introduced to analyze the performance and internal flow of the blower. Relatively good agreement between

experimental measurements and numerical simulation at the design flow condition is obtained. Throughout present study, it is

known that pressure increases as the bending length from the trailing edge and bending angle increase while efficiency

decreases. But efficiency is decreased. Detailed flow field inside the centrifugal blower is also analyzed and compared.
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Table 1 Design specifications of a test blower
Name Value
Flow Coefficient 0.139
Pressure Coefficient 1.29
Efficiency 4%
Rotational Frequency of Impeller 1780 rpm
Outlet diameter of impeller 1625 mm
Inlet diameter of impeller 568 mm
Blade thickness 4.5 mm
Number of blade 11 ea

Fig. 1 Perspective view of a test blower

b= AQU )

t
A

= Qpr @
t
« AP

o 0ear o
input

0:17]/&, Q, A, Ut; AP p, Pinpu
A, e 2o 3y
w gelw QY See 7zt ojnjgi,

% 9T
20| ¢

L
T
1 A A
%‘%‘E, 0‘6‘

s=RMDIHSE =28 H16d, 6=, 2013

ol

bl
=2
i
0x
olr
Jm
0x

Inlet

5D
12D

<~ QOutlet

Blade

Fig. 2 Computational domain

Fig. 3 Computational grids
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Table 2 Design variables of impeller

Name

bending angle (0), deg. 25

bending position (I/¢) 0.1 0.25
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(a) definition of design variables
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(b) chord shape in one blade passage

(left : reference model, right:6-15°, 1/c=0.2 model)

Fig. 6 Definition of design variables
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Fig. 7 Blower performance according to the bending angle and
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Fig. 9 Pressure along a volute casing
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