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Approximate calculation and experiment of water pump
shaft power based on loss analysis
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Abstract ; The loss analysis is one of the high precision methods for measurement of pump shaft power,
and the procedures of measurement and data processing are very complex. Therefore, a discussion of
an approximate calculation method was discussed in this paper. Based on theoretical derivation of loss
analysis as well as the author’s many years’ experience in testing technology of water pumps, parts of
the loss analysis process were simplified and simple measurement formulas were obtained. 3 submersi-
ble electric pumps with different power levels were randomly chosen to conduct a test in the national la-
boratory, and then the experimental results were compared with the theoretical calculation results.
Comparison results show that the pump shaft power calculated by the approximate formula is very close
to the result by loss analysis method ; the average deviation between two methods for 3 pump shaft po-
wer (actual output power of motor) is not more than 0. 15% . The loss analysis can be used for the cal-
culation of actual output power and efficiency of the pump motor for electric submersible pump in facto-
ry test, and the accuracy of this approximate calculation method is verified.
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Tab.1 Typical test pump and parameters

FEHLAL S 0/(m® - h~1) H/m P/kW
200QJ63 -36 63 36 11
2500QJ140 -90 140 90 55
900ZQB - 125 11 520 4. 64 185
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Fig. 1 200QJ63 —36 shaft power curve
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Fig.2  250QJ140 - 90 shaft power curve
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Tab.2 Error analysis of test parameters

= O(m® -h7!) H/m AP/ %
56. 15 41.78 -0.15
200QJ63 - 36 65.35 37.51 -0.15
86. 11 22.48 -0.15
98. 84 121. 11 -0.04
250QJ140 - 90 141.13 96. 61 -0.04
181.18 64.92 -0.03
12 541. 80 2.72 -0.02
900ZQB - 125 11 690. 20 3.73 -0.02
9 995.70 5.56 -0.01
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