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Evaluation of Numerical Models for Analysing an
Industrial Centrifugal Blower

JONGSUNG LEE, CHOONMAN JANG '

Environmental Engineering Research Div., Korea Institute of Construction Technology,
Dachwa-Dong 283, Goyangdae-Ro, Ilsanseo-Gu, Goyang-Si, Gyeonggi, 411-712, Korea

Abstract >> The present study represents the effects of boundary condition on the performance of a centrifugal

blower at the interference plane between rotational and stationary domains using three dimensional compressible
Navier-Stocks equations. Two boundary conditions, frozen-rotor and stage, are compared to analyze the blower
performance. Installation angle between the cutoff of a volute casing and a impeller blade is also introduced to

evaluate the blower performance and to understand the internal flow inside the blower. Throughout numerical
simulation, it is found that the frozen rotor interface method at the interference plane represents well the variations
of flow field inside the blower compared to stage interface method. However, pressure has maximum two percent

error according to the installation angles while pressure is almost constant for the stage interface method. And
stage interface method can relatively well predict the blower performance. Detailed internal flows of the centrifugal
blower are compared and analyzed by numerical simulation.
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Fig. 1 Test blower
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Table 1 Design specifications of a test blower

Name Value
Flow coefficient 0.139
Pressure coefficient 1.29
Rotational frequency of impeller 1780 rpm
Efficiency 72%
Inlet diameter of impeller 568 mm
Outlet diameter of impeller 1625 mm
Diameter of inlet/outlet duct 710 mm
Blade thickness 4.5 mm
Number of blade 11 ea
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Fig. 2 Layout of experimental apparatus

238 A6z 2012¢ 12¥



690 o|x2A -

7.2m

A
Impeller

Fig. 3 Computational domain
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Fig. 6 Blower performance curve using stage method
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(a) measurement positions
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(b) Pressure comparisons using stage method(©=0°)
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(c) Pressure comparisons using frozen rotor method(6=0°)

Fig. 7 Comparisons of pressure along the volute casing
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© (Installation angle)=0

Fig. 8 Definition of an installation angle between a cut-off
and a impeller
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Fig. 9 Blower performance using frozen rotor interface
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Fig. 10 Blower performance using stage interface
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Table 2 Comparison of performance using frozen rotor and
stage interface

Method Variable Maximum | Minimum | Mean value
Frozen | Pressure 1313 126 1.3
rotor coefficient ’ : :
interface |  Efficiency 76.4 74.1 754
Pressure

' Stage coefficient 1.317 1.312 1.315
interface -

Efficiency 75.6 74.9 75.2
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Fig. 11 Pressure distributions along the volute casing
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