648 %7708 =83 BY, A3 A5L, pp. 646-652, 1999
O] WA A2EY 28 YR F5 Bgo] B¢ AP AT

WHA", =R, Y™, 2F2"™ ., Sy
(1998 129 9¢ A

An Experimental Study for Flow Characteristics Inside the Rotor of a
Multiblade Fan/Scroll System
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Abstract

Detailed characteristics of the mean flow field inside the rotor of 2 multiblade fan with scroll are presented
in this paper by measurements and visualizations. The measurements were taken with a five-hole probe and
conformed by smoke test. Flow field is distinguished clearly in 3 regions with respect to the flow directions.
The first region is near the exit of scroll where the fluid flows the opposite direction to the rotation of rotor,
The second is opposite side of the scroll exit where the fluid flows the same direction to the rotation of rotor.
The third is the region where the fluid flows toward the blades directly with the largest values comparatively,
The strongest recirculation is happened in the second region, and the weakest one is in the third reglon. This
complex configuration makes the flow field highly non-uniform and may cause to generate a noise and
ineffective flow efficiency.
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Fig. 1 Sketch of flow into impeller.
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Fig. 2 Tested fan configuration.

Table 1 Fan specification and operation condition.
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Fig. 3 Schematic diagram of 5-Hole Pitot tube.

TEST MODEL

Designation

Size

b (mm)

138

'~ d; (mm)
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d; (mm)
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d,/d,

0.82

B, (deg.)
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B, (deg.)
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A B (deg)
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No. of Blades : N

43

n (rpm)

530

Q (cmm)
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Fig. 4 On-line system.
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Table 2 Uncertainty estimates,
. Estimated Uncertainty
Parameter
( 20:1 odds)

\A .5 %
Vo +1.3 %
V. +1 %
\Y 1.6 %
U, 10.37 %
Q 11 cmm
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Fig. 8 Velocity distributions at the blade inlet
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Fig. 12 Radial Velocity distribution at the blade inlet.
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