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Influence of Solidity on Total Pressure Characteristic of a Multiblade Fan

Souichi SASAKI, Yoshio KODAMA, Hidechito HAYASHI and Taichi UTO

In the analytical theory, a fluid loss caused by biased flow around the impeller was proposed. The upper limit of the
solidity on linear design was 2.5. The total pressure of the fan based on the analysis of the fluid loss was estimated with a
reasonable validity. When the solidity of the impeller was designed large, the total pressure of the fan at the same operation
point became low. The slip factor and the fluid loss of vortex flow changed corresponding with the solidity. It was experi-
mentally proved the influence of the slip factor on the total pressure of the fan was greater than the total fluid loss.
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Fig. 1 Impeller of the multiblade fan

Table1 Main dimensions of the impeller
Impeller MF0840 | MF1940 | MF08120 | MF19100
Inner diameter, D, (mm) 110 88 110 88
Outer diameter, D, (mm) | 125 125 125 125
D,/ D, ratio, , 0.880 0.704 | 0.880 | 0.704
Chord lengh, ¢ (mm) 8 19 8 19

Inlet angle, B, (deg.) 64.7 57.9 64.7 57.9

Outletangle, B,, (deg.) | 1526 | 1445 | 1526 | 1445

Number of blade, B 40 40 120 100
Span length, b, (mm) 50 50 50 50
Thickness, ¢ (mm) 1 1 1 1

Solidity, ¢ 0.815 1.935 2.445 4.838
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Fig.2  Scroll casing of the fan
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
Belimouth
Impeller  Pressure Tap Booster Fan
/ / Honeycomb
Orifice Flow Meter/ O
7 4 Z

Fig. 3 Experimental apparatus for measuring the total
pressure of the multiblade fan
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Fig. 4 Velocity triangle at outer diameter of the impeller
and measurement point
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Fig.5 Biased flow around the impeller
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Fig. 6 Schematic view of the flow in the meridional section
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Fig.10 Distribution of the radial flow velocity around the
outer diameter of the impeller
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Table 3 Summary of the effective flow channel area ratio
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c Ky
MF0840 0.815 0.359
MF1940 1.935 0.587
MF08120 2.445 0.449
MF19100 4838 0.569
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0.4 ~=2800rpm —§—MF19100( c=4.838)
o T
X %
" 02F Di/Dy=0704
- Hub Side Setimouth
0 / S T T | &\,

0 02 04 06 08 10
Z/b2

Fig.11  Distribution of the radial flow velocity along the

blade width

Table 4 Summary of the blockage factor

c D,/ D, K,
MF0840 0.815 0.880 0316
MF1940 1.935 0.704 0.353
MF08120 2.445 0.880 0.286
MF19100 4.838 0.704 0.388
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Fig.13 Relation between the solidity and the fluid losses
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