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Processing methods of axial flow pump with the fixed blade and high head
YANG Chong jiu"*,ZHANG Tie’, LI Pur jiang”, CHEN Xiw ju’, LI Zhi peng', YANG Ping bo’
(1. Changsha University of Science & Technology, Changsha 410114, China;

2. Hunan XEM G Changsha Pump Works Co. , Ltd., Changsha 410205, China)

Abstract: Under the prescribed flow, the measurement head of axial flow pump with the fixed blade is higher than the design

head, and the im peller of the axial flow pum p needs to be treated. In order to achieve low er head and ensure that the highest efft

ciency of pump does not decrease, the method combining the cutting the length of airfoils and fixing the thickness of thin blade

outlet side face was applied. T he test results showed that the highest Pump efficiency decreases from 72% to 71.8% with the

pump head decreasing from 9.53 to 8. 23 m(the decreasing rate is higher than 10%) when the method of cutting the length of

airfoils is used. On the basis of previous cutting different lengths( cutting the original impeller airfoil by 15 mm) , the thickness

of the thin blade outlet side face is thinned( thinning the total thickness by 4 mm and smoothing the transition), the pump head

decreases to 7.23 m with the highest efficiency of 72.2% . Therefore, the purpose of reducing the pump head and ensuring the

highest efficiency of pump is achieved.

Key words: impeller; cut; axial flow pum p; airfoil; outlet angle; head
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Fig. 1 Schematic diagram of axial pump test
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Fig.2 The original impeller
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Tab.1 Comparison of the regulated and m easured

performance compared(the first test results)

Wi A A
/(r*min!) P,/kW (%) =/m

WEQ BEH
/(m3*h1) /m
FIMEERE 4 000.00 7.00
RIS PERE 4 000.00 9.53

i H

1 000.00 110.00 69.00 12.50
1 000.00 151.70 68.12 9.65

3 (AR 81 50)
Fig.3 The first performance test report(original impeller test)
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Fig.4 Schematic diagram of the first cutting im peller
) (SRR )

Tab.2 Comparison of the regulated and measured performance
(the second test results)

Bl BT MeR R
[(rmin!) Pa/ kW (%) *&/m
1 000.00 110.00 69.00 12.50
1 000.00 138.99 69.10 9.63

WEQ #HiEH

T
H (e i) /m

R EMERE 4 000.00 7.00
KM ERE 4 000.00 8. 85

5 (B kDI 5 5 1)
Fig.5 The second performance test report

(test after the first cutting im peller)
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Fig. 6 Schematic diagram of the second cutting im peller
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Tab.3 Comparison of the regulated and measured performance

(the third test results)

S H WEQ BWEH  HHH iR R Hig

A (m3*h!l)y /m /(rmin!) Pa/kW (%) *#H/m

ZEHELE PERE 4 000.00 7.00 1 000.00 110.00 69.00 12.50

RS IPERE 4 000.00 8.29 1000.00 129.96 69.35 9.59
7 (28 =k OyEm- 58 5 )

Fig.7 The third performance test report

(test after the second cutting impeller)
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Fig. 8 Schematic diagram of the third cutting im peller
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Tab.4 Comparison of the regulated and measured performance
(the fourth test results)

WEQ #WEH  HE HIhE MR Rk
(m3h1)y /m /(r*min!) Pa/ kW (%) =/m

i H

I EMERE 4 000.00 7.00 1 000.00 110.00 69.00 12.50
HIsLEfE 4 000.00 7.32 1000.00 111.20 71.71 9.57
9 (28 = O E| - 5 )

Fig.9 The fourth performance test report
(test after the third cutting impeller)
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