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Fig. 1 H-Q E-Q test curves for model pump and pump set
1996 5 1
112, Table 1 In situ test results of performance of Jiangdu
No. 1 Pump Station
/ /
° /m /KW m? 57! /% /%
3 +2 4.445 742.0 12.01 70.50 74.22
6 0 5.440 720.5 10.34 76.50 80.54
7 +2 3.684 682.8 12.51 66.14 69.62
8 0 3.978 671.5 11.79 68.45 72.05
8 +2 4.155 732.0 12.58 69.98 73.66
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Table 2 Efficiencies of prototypes pump set with 4 kinds conversion methods
E./%
0,/ mt s7! Q,/ m s7! H/m E./%
Moody Hutton Eyron Jackson
10.30 0.3448 7.449 84.41 88.90 87.55 88.22 84.61
10.42 0.3487 7.291 84.80 89.18 87.86 88.51 83.67
10.70 0.3580 6.850 84.27 88.80 87.44 88.11 81.55
11.04 0.3693 6.360 83.76 88.44 87.03 87.73 79.15
11.34 0.3793 5.834 82.22 87.34 85.80 86.57 77.16
11.56 0.3869 5.474 81.45 86.79 85.19 85.98 75.69
11.90 0.3982 4.930 79.61 85.48 83.72 84.59 73.55
12.34 0.4128 4.208 76.11 82.99 80.93 81.95 70.73
12.66 0.4235 3.576 71.55 79.74 77.29 78.50 68.51
1 0 6 8 5.440m  3.978m
10.34m*/s  11.79m’/s 5.34m  3.75m 10.97m’/s  11.98m’/s
81.55%  73.55%
80.54%  72.05% .3 @
3

Table 3 Comparison between observed and conversion efficiencies of original model pump set at

an angle of 0° under constant discharge

/ mt 57! /m /% / mt 57! /m /% /% %

11.20 6.85 84.27 10.97 5.34 70.08 81.55 80.54

11.90 4.93 79.61 11.98 3.75 62.38 73.55 72.05
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Conversion of hydraulic characteristics of pump sets based on black box method

GE Qiang' ZHOU Jun-liang® LI Long’
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Abstract With regard to the problems concerning hydraulic losses of pump stations with low head accounting for a large
percentage of the total device and large errors in the efficiency of low lift pumps between the prototype and the model
using the traditional conversion methods every kind of hydraulic loss in the pump sets and factors of the pumping station
in the hydraulic efficiency of the low lift were theoretically analyzed. The hydraulic characteristics obtained by hydraulic
model tests on the pumps and the pumping sets were studied. The pump performance curve for the prototype was
determined using the conversion of its hydraulic characteristics. A new method of solving for the hydraulic characteristics
of the prototype pump devices was proposed by means of the black box method. The observed data indicate that the
proposed method of converting the efficiency of the prototype model using the black box method can improve the

conversion precision and meet the engineering requirements .
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