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Abstract >> This paper presents the performance enhancement of a double-inlet centrifugal blower by the shape
optimization of an inlet duct. Two design variables, a length of anti circulation vane and an angles of inlet guide,

are introduced to improve the inlet flow uniformity leading to the blower performance. Three-dimensional

Navier-Stokes equations are used to analyze the blower performance and the internal flow of the blower. From

the shape optimization of the inlet duct of the double-inlet centrifugal blower, the optimal positions of each design
variable are determined. Throughout the analysis of sensitivity, it is found that the angle of the inlet guide is
more effective than the length of the anti-circulation vane to increase flow uniformity at the outlet of the duct.
Efficiency and pressure for the optimal inlet duct shape are successfully increased up to 3.55% and 3.2% compared
to those of reference blower at the design flow condition, respectively. Detailed flow field inside the blower is

also analyzed and compared.
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Table 1 Design specifications of a blower
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Name Value Flow direction
Flow coefficient 0.215 1 : Test blower, 2 : Screen, 3 : Pitot tube & Static pressure
Pressure coefficient 0.622 tube, 4 : Duct, 5 : Damper
Rotational frequency of impeller, rpm 1500 Fig. 2 Layout of experimental apparatus
Inlet diameter of impeller, mm 603
Outlet diameter of impeller, mm 950 12 120
Number of blade, ea 11 J
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Fig. 1 Double-inlet centrifugal blower Fig. 3 Performance curve of a test blower
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Fig. 7 Uniformity at the outlet of an inlet duct flow
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Table 3 Uniformity on design variable

L1 L2 L3
Al 0.1397 0.1425 0.1557
A2 0.1673 0.1314 0.1895
A3 0.1863 0.2384 0.2109

L 0 45
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. /
\ )‘ ®
d \
AlL2 A2L.2 A3L2

Fig. 10 Velocity contours at the plane of a blower inlet

Rec1rculat10n region

(a) A1L2 (b) A3L2
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Fig. 12 Response surface for the inflow uniformity
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Table 4 Optimized result

Design Variables | Reference Optimized Increment
shape
Efficiency, % 61.89 65.44 3.55%
Pressure coefficient 0.622 0.642 3.2%

(b) optimal model (b) velocity and pressure contours (optimal model)

Fig. 13 Velocity contours with tangential vector at mid-span Fig. 14 Comparison of internal flow fields
of blower
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