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Abstract

In order to predict the performance of deep-well centrifugal pump quickly and accurately by the

commercial CFD software Fluent, 150QJ20 type deep-well centrifugal pump was taken as an experimental

object to research the key set methods on the Fluent simulation. The numerical simulation was carried out

at different grid numbers,

different residual convergence precisions, different turbulence models, and

different flow calculation methods to analyze the impact on simulation results. And different stages of the

deep-well centrifugal pump model simulations were analyzed and discussed. The best set methods of

numerical simulation for deep-well centrifugal pump were selected. The differences between numerical

simulation and experimental results were compared and analyzed. This work is real significance in

understanding the accuracy for deep-well centrifugal pump, and it confirmed the feasibility of predict the

performance of deep-well centrifugal pump by using Fluent.
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Fig. 1 Impeller
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Fig.4 Calculation mesh
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Tab.1 Grid independence analysis

Il ¢ R
¥
1.2 1.4 1.6 1.8 2.0
9] A% B3 264 8825 1746504 1219527 913611 676528
R /% 67.3269 67.3264 67.3123 66.2572 66.2727

FARE H/m 11,996 11.989 11.941 11.939 11.721
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Tab.2 Numerical simulation results at different

residual convergence precisions
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Tab.3 Numerical simulation results at different turbulence models

] it YL A5 TR )
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FR R H/m 11. 941 12.298 12. 109 12.170 12. 331 10. 90
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Tab.4 Numerical simulation results and different

flow calculation methods
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Tab.5 Efficiency comparison of the different stages

%
RH n
HHn
1 2 3 4 5
1 69.89  69.46  69.39  69.39  69.41
2 67.38  67.41  67.41  67.42
3 67.31  67.18  67.19
4 67.44  67.31
5 67. 46
BRR 67.87  67.31 67.39  67.67  67.78
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Tab.6 Head comparison of the different stages m

G n
TR n
1 2 3 4 5
1 13.16  12.91 12,92 12,92  12.92
2 11.37  11.29  11.29  11.29
3 11.27  11.24  11.24
4 11.31  11.27
5 11.30
SEHAGIRTE 12.44 11,94 11.71 11.64  11.60
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Tab.7 Test results

W Q/m’+h!

8.00 12. 00 16. 00 20. 00 24.00 28.00 32.00
W% /% 47.33 58.21 64. 74 66. 59 63.98 49.92 30. 11
YL H/m 14. 06 13.27 12. 48 10. 90 8.79 5.75 2.94
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Tab.8 Numerical simulation results
Wi dt Q/m’ b
8. 00 12. 00 16. 00 20. 00 24. 00 28.00 32.00
W 0/ % 50.23 59.76 65.23 67.31 64.23 54.07 34.03
H TR H/m 14.26 13.97 13.20 11.94 9.80 7.13 3.84
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