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Abstract: In order to research the relationships among flow coefficient, head coefficient and specific
speed of high-speed partial emission pump, the main parameters of the pump were optimized designed.
Based on the experimental date of pump performance, the test date were numerically fitted by Matlab
software and the function of those was obtained. The optimized parameters were modeled by Pro/E, and
both the numerical computation with ANSYS — CFX and external characteristics test were carried out. The
results show that the static pressure of symmetrical section can satisfy the optimization requirements.
Although there exist swirls in the stream contours, the unexpected flow field with back flow and vortex
component near the tongue were distinctly improved. From low flow rate to design condition, the pump
performance of H — Q test curve is very smooth, and which provides a certain reference for practical
engineering.
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Fig.1  Structure of high-speed partial emission pump
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Tab.1 Test results of head coefficient

#itTH BIETHR Q/
Dy/mm  Q/(m*/h) H/m % " ¢ dy/mm Q/(m*/h) H/m /% (m*/h)
140 14.99 917.43 45.73 0.71 0.78 8.3 17.01 903.43 47.58 23.91
137 15.01 903.69  48.44 0.73 0.68 8.3 15.93 900. 12 49.73 22.74
%2 FREAMARER
Tab.2 Test results of flow coefficient
Wit BEIR Q./
dy/mm  Q/(m*/h)  H/m % v ¢ Dy/mm  Q/(m®/h) H/m W% (m*/h)
7.0 14.99 906.96  43.68 0.60 0.89 125 12.42 919.34 47.53 21.06
7.5 15.01 903.69 48.44 0.60 0.77 134 15.93 900. 12 49.73 22.74
8.5 15.01 899.21 46.11 0.70 0.65 146 17.29 873.37 50.93 23.84
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Fig.2 Performance curves of pump optimized
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Fig.3 Static pressure distribution and streamline graph
on middle surface
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