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Abstract: Turbo blowers are mainly used in refuse collection systems. We discuss blower performance in relation to the
angle of the inlet vane installed at the upstream of the blower. The flow characteristics of the components are analyzed
by three-dimensional Navier-Stokes analysis and compared to experimental results. A two-stage serially connected
turbo blower is introduced to analyze the performance experimentally. Throughout the experimental measurements and
the numerical simulation, the distorted inlet velocity generated in the small vane angle reduces the performance of the
blower, because of the local leading-edge separation and the resulting non-uniform blade loading. We also perform a
detailed flow analysis using the results obtained in 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

(a) Simulator for experiments
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(b) Layout for numerical simulation

Fig. 1 Two-stage turbo blower system connected in serial
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Table 2 Range of vane angles and flow rates

Inlet vane

Inlet vane angle , degree 45, 67.5, 81,90

Flow coefficient 0.047,0.111, 0.175, 0.239
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Fig. 2 Performance curves of a test blower
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(a) Perspective view of an inlet vane

Inlet Vane
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(b) Vane angle

Fig. 3 Definition of a vane angle

AAFANANY] % AF o A
= 0175 7 1.06 °olH, FHAST 2 4=
Ad= o o] A oldio)

71X, 0, 4, Ut, P, = 7%, =7 &4,
dHY Aol s £= O |

L %E%~441+ﬂ44 HEER2olo o]y
500A Q) ©rAZom HAAG AT EjHE R ]
frfel we ?}%‘Jﬂr a

AN A AeAFFAE AA, Ao AE
Z*]= ASHRAE/AMCA 210 9] 7248 x5}
Ao, ddor =

2 o Yehath? B A

Qe FA%ET} 3550 )
9 588 Grud Bee &8 pe vhes
wol g et

(b) Duct, inlet vane and volute casing

Fig. 4 Computational grids
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Fig. 8 Streamlines colored by Mach number (®=0.175)
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