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Experimental Study on Flows within an Unshrouded
Centrifugal Impeller Passage( )
—At the Shockless Condition—

Seong-Won Kim and Kang-Rae Cho
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Abstract

Flow patterns were measured in an unshrouded centrifugal impeller. The flow rate in measure-
ments was fixed at the value corresponding to a nearly zero incidence at the blade inlet. By using
a single slanted hot-wire probe and a Kiel probe mounted on the impeller hub disk, the 3-D relative
velocities and the rotary stagnation pressures were measured in seven circumferential planes
from the inlet to the outlet of the impeller rotating at 700 rpm, which diameter is 0.39 meter, and
the static pressures and the slip factor at the impeller outlet were calculated from the measured
values. From the measured data, the primary/secondary flows, the leakage flows, the wake-jet
flows, static pressure distribution on blade surfaces and the wake production mechanism in the

impeller passage were investigated.
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Meridional configuration of impeller

Configuration of impeller and measurement
points

Table 3 Comparison of mass averaged slip factor

Slio factor For radial vane
p K B=90°
Experiment 0.83 _%
2

Q3D cal. 0.82
Wiesner 0.83 1- Lz\/l"n_ﬁ

] 0.637/2
Stanitz 0.84 1 1—(Cyo/Uy)cot B,
Stodola 0.75 1 _%Sin<27ﬂ>
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Table 2 Location of hot wire and Kiel probe measurement points

Measurement Distance(mm)
plane A(EA) B(EA) C(EA) D(EA) E(EA)
I 2.0(2) 12.0(4) 1.5(1) 2.4(11) 1.8(1)
I 2.0(2) 13.5(4) 1.5(1) 2.4(10) 1.8(1)
i 2.0(2) 12.0(5) 1.5(1) 2.4(9) 1.8(1)
I\ 1.9(2) 13.5(5) 1.5(1) 2.4(8) 1.9(1)
v 2.0(2) 12.6(6) 1.5(1) 2.4(7) 1.9(1)
Vi 1.9(2) 14.3(6) 1.5(1) 2.4(6) 1.9(1)
i 2.2(2) 13.6(7) 1.5(1) 2.4(5) 2.0(1)
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Table 1 Distribution of blade thickness

Radius(mm) Thickness(mm)
100.0(leading edge) 1.5
102.9(plane [) 2.0
118.3(plane 1) 3.9
133.5(plane 1) 5.9
148.6(plane V) 6.5
163.8(plane V) 6.1
178.9(plane V1) 41
194.1(plane VI) 20
195.0(trailing edge) 1.2
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