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Fig.1 Schematic diagram of experimental equipment
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Table 1 The conversion coefficient of water yield from electric

charge for axial flow pump

TR A LB RHT,
o N BEE WkEW Td
(Ls? KW %  (kWhhd) mhhy  (mPkwh?)
0 220 137 137.0 0
20 165 124 0 124.0 72 058
40 145 115 26 115.0 144 1.25
60 140 108 54 108.0 216 2.00
80 135 103 77 103.0 288 2.80
98 120 98 91 98.0 353 3.60
120 88 92 71 92.0 432 4.70
140 39 835 46 835 504 6.04
150 10 775 31 775 540 6.97
200 ¢
150

%

2100

(o4

50 |
O 1 1 1 1 1 J
0 4 8 12 16 20 24

H/m
B3 AR HQXAHEK
Fig.3 The H-Q curve of axial flow pump
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Table 2 Test results of the pumping with variable head for axial flow pump
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0.81 0.500 8 155.7 13.58 0.39 24.48 62.78 194.36 13.84
1.00 0.503 9 150.4 12.47 0.40 22.62 56.55 220.79 15.33
1.20 0.501 9 148.4 12.06 0.41 21.80 53.17 256.54 17.38
1.40 0.502 5 142.0 10.81 0.44 19.56 44.46 269.31 17.00
1.63 0.496 1 1185 6.92 0.40 12.36 30.90 197.57 13.72
1.86 0.502 2 110.6 5.84 0.41 10.56 25.76 192.15 13.02
2.23 0.502 5 100.2 4.58 0.41 8.28 20.19 180.67 12.24
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Fig.5 The relationship between the head (H) and
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Fig.7 Efficiency (1) of water pump under different heads (H)
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Table 3 Verification of the Electricity-Efficiency-Head model and its comparison with the single method of

the conversion coefficient of water yield from electric charge
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Ey/kd o/(m* hh
0.81 0.501 48.89 0.39 205.686 51.70 5.8 34.62 -29.2
1.00 0.504 44.89 0.40 210.960 42.86 -4.5 35.30 -21.4
1.20 0.502 43.43 0.41 216.234 36.61 -15.7 36.32 -16.4
1.40 0.503 38.93 0.44 232.056 33.55 -13.8 38.93 0.0
1.63 0.496 2491 0.40 210.960 26.60 6.8 35.85 43.9
1.86 0.502 21.03 0.41 216.234 23.67 125 36.30 72.6
2.23 0.503 16.48 0.41 216.234 19.72 19.7 36.28 120.2
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Estimating Water Consumption from Electricity Consumption for Axial Flow

Pumps under Variable Head Conditions
ZHAO Defang', ZHANG Chunyue?, YANG Lihu®, LIU Enmin®*
(1. Water Resources Bureau of Lingcheng District, Dezhou City, Dezhou 253500, China; 2. Water Resources Bureau of Linyi County,
Linyi 251500, China; 3. Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of

Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: [Objective] To study the suitable method of electric water diversion for axial flow pump under variable
head. [Method] Based on a qualitative analysis of the variation of the electric water conversion factor (T) of axial
flow pumps with head H, combined with the results of pumping experiments, the impact of head variation on the
water-electric conversion factor was analyzed. [Result] MHead variation directly affected the electric water
conversion factor T, and that using a fixed value of T, for electric water conversion inevitably leads to a large error
(over 50%), while using head to revise T, the accuracy could be greatly improved. @Referring to the slope of the
H-T. curve deduced from the pump characteristic curve, the method of correcting T, with the measured value of the
single point head can simplify the workload of the actual T, measurement; ®From the analysis of the energy
conversion efficiency, the efficiency of the pump system converting electrical energy into potential energy was
relatively stable and did not change with the head. [ Conclusion] Based on the energy balance principle to propose
the power-efficiency-head model, which is a new exploration, the error of calculating the water volume can be
reduced less than 15%.

Key words: electricity; converting electricity to water; axial pumps; delivery head; water amount; energy conservation
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