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Effect of Impeller Location and Flow Measurement in
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Abstract

The experiments on changing the axial location of impeller and measurement of flow field in volute
with five-hole probe were conducted on a self-built vortex pump (32WB8 — 12). Based on the
experiments, the ¢ —H, ¢,— P, q,—m, q,— NPSH_ curves and the absolute velocity v, the circumferential
velocity v, , the radial velocity v,, the axial velocity v, and the flow static pressure p, were obtained. The
experimental results proved that the ¢, — NPSH, curve showed opposite tendency in the operating
conditions of small charge compared with centrifugal pump and anti-cavitation were improved with the
increase of the scale S that impeller was inserted into volute. The investigation also showed that the axial
vortex was dominant flow in volute but with back-flow existing at the same time. The relationship between
performance and parameters of the internal flow and the suction, head formation principles of vortex pump
was explained.
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Tab.1 Vortex pump hydraulic and geometric parameters
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Fig.2  Chamber hydraulic structure and layout of probes

2 RAAKIKE

RIS (n, WHLEZCR) GnlEl 3 s,
Fi M T ¢, =8.99 m*/h, H =12.88 m, 7, =
53.1% ST oA 25 . e i 28 13 o il 2k 52 4
P2 B A/ XS B DR SR R A OB 25
BOR o /NGRS A RO, B U A B R
A e TG i SR b A f S T80/, it i Ak 2

¢/ mdenl
&3 AR

Fig.3 Vortex pump model experimental curves
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Fig.5 Vortex pump flow — shaft power curves
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Tab.2 Optimal operating conditions parameters

Fig.6  Vortex pump
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Fig.8 Velocity and static pressure distribution of measuring point 1
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Fig.9 Velocity and static pressure distribution of measuring point 2
(a) v Z24LE (b) o, BB (c) o ZBLE  (d) o,Z40E  (e) p, LA
st 2071 1.0p
-u-0mm -e-3mm - 0mm -e-3mm 0.5 -
A —e— 5t 4 5T -i-0mm -e 3 mm
4+ A-6mm —*—8mm L5 -A— 6 mm —%— 8§ mm —a— 6 mm —*— 8§ mm
T » 10t DA o
37 £ L 05t
= = 05F e
>~ —1.0F
2
OF 1.5}
1 L L N . ) 05 L L L L N —2.0 L L L L R
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
¢,/ m%h! ¢,/m*h™! 4,/ m3h!
(a) (b) (©)
0r
- -—-(0mm -e-3mm
-1F 7:72212 1?;?;12 =5r —4—6mm —*— 8 mm
T, -2r < 10T
é g -15F
= 3t -
B & =20
—4r -25
o2 4 6§ 10 B S Y S ST
q,/ m¥h! ¢,/ m¥h~!
@ 6]
B 10 A 3 S B A R A A

Fig. 10 Velocity and static pressure
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