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Cause and Solution of Current Climbing in Axial Flow Pump in WWTP
GU Yu-zhong', HUANG Xue-jun', JIN Qiu-jing’, ZHANG Ruo-tian'
(1. Lanshen Group Co. Ltd., Nanjing 211500, China; 2. Nanjing Hegone Fluid Technology Co.
Lid. , Nanjing 211500, China)

Abstract; When axial flow pumps are used in sludge reflux pump house of wastewater treatment
plants or oxidation ditch process, the current will climb slowly after a period of operation and then the
pumps can’ t be used normally. The axial flow pump can be used normally in ideal fluid (clean water) ,
but its hydraulic efficiency and shaft power are affected when used in viscous fluids ( wastewater) ,
because the impeller is sensitive to fluid viscosity and the hydraulic performance of impeller is mutable.
In addition, the viscous flow has great rotation and vortex dispersion, which increases cavitation
possibility and reduces pump efficiency, so that the motor load changes and the running current slowly
climbs. In order to improve the cavitation resistance of the pump, under the premise of ensuring the
performance parameters of the design condition, the high cavitation ratio speed model is selected by
appropriately lowing the nD value to make the transformed pump run more stable, effectively extend the
service life of the hydraulic components of the pump, and effectively expand the use range of the axial
flow pump.
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=871.0,

#F&1 350ZQB - 100 EHHFHRAK M &
Tab.1 Test report for 350Z0B - 100 axial flow pump
g TR (B (AR |t Rk

(m”+h™')| m kW A %
1 1051.02 | 1.98 11.31 24.52 50.10
2 1034.64 | 2.30 12.27 25.61 52.82
3 1026.93 | 2.55 12.44 25.93 57.33
4 1 006.33 | 2.86 12.93 26.51 60.61
5 978.34 | 3.19 13.50 27.15 62.97
6 954.88 | 3.60 14.24 28.11 65.74
7 933.65 | 3.96 14.78 28.52 68.12
8 896.59 | 4.32 15.30 29.57 68.92
9 878.14 | 4.62 15.79 30. 10 69.96
10 845.14 | 5.12 16.63 31.34 70. 88
11 790.83 | 5.72 17.65 32.63 69. 80
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Tab.2 Running time & electric current change

Mokl | kit | EAHEGH | B | B
Wefi/m | Wefir/m | $HFE + B /m | [W/min | #/A
162.30 166. 65 4.39 1 31.0
162.25 166. 65 4.44 5 34.0
162.22 166. 65 4.47 10 38.0
162.20 166. 65 4.49 15 43.0
162. 16 166. 65 4.53 18 45.0
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Distribution of air vortices on the back of blades
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Fig.2 Cavitation-damaged impeller
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Tab.3  Test report for 350HQB - 50D axial flow pump
| 0 [ER A | | s
(m>+h™ )| m R/kW A R/ %

1 1146.45 | 1.88 11.47 27.64 51.17
2 1090.10 |2.31 12.11 28.36 56.65
3 1048.45 | 2.74 13.20 29.80 59.27
4 981.33 | 3.31 13.60 30.34 65.06
5 960.75 | 3.62 14.09 30.89 67.24
6 905.38 | 4.02 14.42 31.53 68.72
7 824.53 | 4.42 14.92 32.27 66.50
8 754.22 | 4.87 15.10 32.64 66.26
9 711.22 | 5.02 15.21 32.66 63.93
10 605.99 |5.39 15.41 32.94 57.73
11 470.27 | 6.09 15.34 32.82 50.85

X 1 IR 3, fEEOR BT E R (4.4 m)
N AR I e A — B, 0 R BT EOR . SRR R R
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Tab.4  Electric current change during test time
AR | K HE BT BT | B1TH
Wi/ m | WAL/ m | (FHARE + &) /m | [8/min | /A
162.28 | 166.65 4.41 1 33.4
162.26 | 166. 65 4.43 5 33.5
162.23 | 166. 65 4.46 10 33.7
162.21 | 166. 65 4.48 15 33.8
162.08 | 166.65 4.61 60 34.2
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Fig.3  Electric current change in two weeks
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