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Abstract: This In this paper, we describe the performance characteristics of a turbo blower as a function of the shape of the
volute casing: expansion diameter and width of the volute casing. The turbo blower considered in the present study is mainly
used in a refuse collection system. The flow characteristics inside the turbo blower were analyzed by a three-dimensional Navier-
Stokes solver and compared with experimental results. The distributions of pressure and efficiency obtained by numerical
simulation were in good agreement with those determined experimentally. Throughout the numerical simulation of the turbo
blower, the blower performance was enhanced by decreasing the local losses in the blade passage and the outlet flow. The
efficiency and pressure for the design flow condition were enhanced by about 3% and 2%, respectively, compared to the
efficiency and pressure of the reference blower. Detailed flow analysis was performed using the results of the numerical
simulation.
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Table 1 Design specifications of a test blower

Name Value
Flow coefficient (design point) 0.175
Pressure coefficient(design point) 1.06
Rotational frequency of impeller 3550 rpm
Efficiency 76 %
Outlet diameter of impeller 885 mm
Inlet diameter of impeller 465 mm
Blade thickness 3.2 mm
Number of blade 11 ea

Fig. 1 Perspective view of a test blower
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1: blower, 2: inlet connecting duct, 3: outlet connecting
duct, 4: driving motor, 5: chamber, 6: inlet guide

Fig. 2 Perspective view of experimental apparatus
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Fig. 3 Performance curves of a test blower
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(a) Impeller

(b) Casing

Fig. 4 Computational grids
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Table 2 Values of design parameters

Variables D1/H1 | D2/H2 | D3/H3
Expansion diameter (mm)/ 256.2/ | 384.3/ | 512.4/
Width (mm) 225 250 275
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Fig. 5 Shape parameters of a volute casing
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Fig. 6 Comparisons of blower performance
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Plane 1 Plane 2
(a) At expansion diameter of 256.2 mm

Plane 1 Plane 2
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(b) At expansion diameter of 384.3 mm
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Fig. 9 Distribution of Mach number at casing width of
250 mm (interval of contour lines: 0.1)
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(c) At casing width of 275 mm

Fig. 12 Distribution of Mach number and tangential
velocity vectors at expansion diameter of 384.3
mm (for plane 1 as sown in Fig. 8a, interval of
contour lines: 0.1)
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