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Influence of suction box on energy characteristics
of vertical mixed-flow pumping systems
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Abstract: The computational fluid dynamics was adopted to simulate the internal flow of mixed-flow pum-
ping systems with three suction box design schemes. Based on the analysis of the basic flow patterns, the
outlet flow conditions of the three suction boxes and energy characteristics of the corresponding pumping
system were quantitatively calculated. The simulated results indicate that the designed flow conditions for
pumps are obviously different from those supplied for the pumps in real pumping systems, and the hy-
draulic design of suction boxes has notable influence on the energy characteristics of mixed-flow pumping
systems. Therefore, attentions should be paid to the selection of suction box type, and researches be con-
ducted on the optimal match of suction boxes with pump performances. The optimal hydraulic design of
suction box can effectively improve the outlet flow pattern of suction box to ensure better flow conditions
for pumps, and raise the pumping system efficiency substantially.
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Fig.1 Schematic diagram of three suction boxes
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Fig.2 Schematic diagram of computed domain and
meshes of pumping system
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Fig.3 Velocity contours in vertical section of suction boxes
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Fig.4 Axial velocity distribution in outlet section of suction boxes
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