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ABSTRACT

This paper presents the performance enhancement of a double-inlet centrifugal blower by the shape optimization of an
impeller. Two design variables, a number of blade and a length of chord, are introduced, and analyzed by a response surface
method. Three-dimensional compressible Navier-Stokes equations are used to analyze the blower performance and the internal
flow of the blower. Throughout the numerical simulation of the blower, blower efficiency can be increased by reducing
separation flow generating from the blade leading edge of a blade pressure surface. It is noted that recirculation flow observed
inside the blade passage induces low velocity region, thus increases pressure loss. Efficiency and pressure of the optimum
blower are successfully increased up to 3% and 3.9% 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 test blower (l@ 3 S@ 3
Name Value (1. /] | f
Flow coefficient 0.243 T \ = SS ] -
Pressure coefficient 0.839 S _") 1 éh I
Rotational frequency of impeller, rpm 1500 Flow direction
Inlet diameter of impeller, mm 603 1t Test blower, 2 : Screen, 3 : Pitot tube & Static
Outlet diameter of impeller, mm 950 pressure tube, 4 : Duct, 5 : Damper
Number of blade, ea 11 Fig. 2 Layout of experimental apparatus
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Fig. 4 Computational domain

(a) volute casing and duct

(b) impeller

Fig. 5 Computational grid
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Table 2 Design space
Variables Lower bound Middle Upper bound
Number of blade, ea 11 13 15
Normalized chord 0.8 0.9 1.0
Rotationax
direction
Fig. 6 Definition of optimum design variables
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Table 3 Results of shape optimization
Performance |Reference model|Optimum model| Increment
Efficiency, % 8.3 81.3% 3%
Pressure rise, Pa 2802.33 2912.36 3.9%
Torque, Nm 4749 474.8 0%
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Fig. 7 Response surface
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(a) reference model (b) optimized model
Fig. 8 Comparison of blade shape with optimized model
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