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Abstract
The low-pressure axial flow fans with an outer ring, used for cooling automobile radiators, have a significantly large tip

clearance between the ring tip and the fan shroud. It has been found that the turbulence of reverse flow, or leakage flow, which

occurs at the tip clearance, greatly affects the fan performance and noise level. Therefore, in order to improve the fan

performance and noise level, it is important to decrease the effect of leakage at the point of tip clearance. The authors

investigated the performance of the straight-through-type labyrinth seal which operates under extremely low differential

pressure with a large clearance. It was hoped that by sealing this clearance with the labyrinth seal, the performance would be

improved. It was verified that the labyrinth seal displayed almost the same performance as that predicted by the conventional

theory. This theory was established by experimental studies under the condition of quite high differential pressure when the

labyrinth was stationary. However, it was later discovered that the leakage rate decreased significantly even though the ring

speed was much less than that of past research where the ring was rotated. This phenomenon is conspicuous at lower

differential pressures. However, the reason this phenomenon occurs has not been determined.
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Fig.1 Axial Flow Fan with an Outer Ring and Labyrinth Seal

1.0x 108
‘<
g 10x107 '% Study Area
a2 1.0x10° % in the Past
5 =,
o 1.0x 10 %
28 10x10°} Study Area
L w in this Paper
tg 1.0x10°} P
ERC]
= 1.0%x10%|
S ..
o «
< 1.0 10! -
0 2 4

Clearance & (mm)

Fig.2 Difference of Study Area



BHITA « ANRIEE - KEEE - HARTE

S LSS

- Shroud 7
-’ e vl

Fin2 Fin3
Finl

Pressure
Chamber

| 7

Open
Atmosphere

Expansion
Grooves

(Rotates with Ring)

(a) Test Rig (n=3)

o Shroud 7
Sy oS

2‘ 2 52 61(_ w
«S yHe S W H S_)I_

‘ > \Ring A

L

Y Yo,
Y Yo,

A

3

(b) Specification of the ring (n=5)

Fig.3 Configuration of Test Rig and Labyrinth Seal
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Fig.9 State of Internal Flow by Surface Floating Tracer Method (n=5)
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