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Influence of the Mleng Losses on the Aerodynamic Character1st1cs
| ~of a Multi-Blade Sirocco Fan

by

Souichi SASAKI*, Yoshio KODAMA*
Hidechito HAYASHI* and Shingo OHYAMA * *

The nonuniformity flow in the meridional section of a multi-blade sirocco fan has been represented

as two domains. In the one domain, the air accompanied with the wake flows out to outside of impeller, and

the vortex flow exists in another domain. In this study, the slip factor and the four pressure losses have

been estimated. A pressure loss arose at upstream side rather than the measurement point, and other losses

were produced by the expansion of the scroll casing, mixing of the wake and the mixing of the vortex flow.

As a result of analysis of the internal flow of the fan, it became clear that the aerodynamic characteristics of

 the fan are influenced of the pressure loss produced in the process in which substantial channel reduced by

the vortex flow carries out sudden expansion. When the effect on the mixing losses proposed in this study

was applied to the estimate of the total pressure coefficient of the fan, the coefficient was able to be estimat-

ed within 6 % errors.
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(a) Impeller

(b) Blade
Fig.1 Impeller of the multi-blade sirocco fan

Table 1 Main dimensions of the impeller

Impeller SCT17 SC99
Inner diameter, Dy(mm) | 77 ° 99
Quter diameter, D, (mm) 125 ,
D,/Dy ratio, e 0.616 0.792
Chord length, C (mm) 27.3 14.7
Inlet angle, B (deg.) 64.3 53.2
Outlet angle, B ;:(deg.) 144.5
Number of blade, B : 100
Span length, b, (mm) 50
- Thickness, ¢ (mm) 1
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Fig. 2 Scroll casing and measuring point

Table 2 Main dimensions of the scroll casing

Volute angle, 6,(deg.) 6.0
‘Projection ratio, d/D; 0.09
Clearance, s (mm) ' 6.0
Duct size, W(mm) X H(mm) 70% 63
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Fig. 3 Experimental apparatus for measuring the

aerodynamic characteristics
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section
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Fig. 5 Velocity triangles at inlet and outlet of blade
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Fig. 6 Schematic view of the inside of scroll casing
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Fig. 7 Schematic view of the sudden expansion of the

flow in the main flow. domain
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Fig. 8 Aerodynamic Characteristics of the fan
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Fig.10 Relationship between flow rate coefficient and

the deviation angle
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Table 3 Summary of the error of the estimated total

pressure coefficient of the fan(¢=0.23)

Impeller o R Brror ‘
Eq.(10) | Fig.8 | l¢g¥— ¢l /gx100(%)

SC77 1.42 1.34 5.61

SC99 1.84 1.94 5.30
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Table 4 Summary of the pressure loss in the scroll
casing(MP1, ¢ =0.23) .

A¢sc on
Impeller , Adscld > 100(%)
P Bq(6) | Fig. 8 gsclf °
SC77- | '0.0350 1.34 2.61
SC99 0.0471 1.94 2.43
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