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CFD study on the hydraulic characteristics of siphon outlet conduit of vertical
axial flow pump
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Abstract: The structure form and internal flow characteristics of the siphon outlet conduit have great influence on the
hydraulic performance of the vertical axial flow pump. Flow characteristics of different types of siphon outlet conduit of
axial flow pump devices were simulated based on the control equation of constant incompressible fluid and reorganized
group turbulence model using SIMPLEC algorithm. The characteristics of flow field in siphon outflow passage optimized
by several lines were qualitatively analyzed, and the differences of hydraulic loss and flow pattern of characteristic cross

section in siphon outlet channel under multiple working conditions were quantitatively studied. The research showed that
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there existed obvious differences in siphon discharge flow pattern in different operating conditions under the influence of
the remaining amount of the guide vane. Under the same working condition, there were also some differences in the flow
pattern of water in different types of siphon outlet conduit. The hydraulic losses in the siphon outlet conduit were mainly
concentrated in the ascending section of the flow channel before the hump section, and the overall hydraulic loss and
flow rate in the flow channel were not quadratic. The axial velocity distribution uniformity and velocity weighted average
angle showed the same trend of fluctuation with the change of flow rate. With the increase of the inclination of the
ascending section of the runner, the mean weighted average angle of the section of the hump tended to decrease gradually
with a range of 0.1° ~ 2.8° . The axial velocity distribution of the hump sections was better in different schemes, and
the mean range of variation was smaller, which was ranging from 0.1% to 2%.

Key words: siphon outlet conduit; vertical axial flow pump; hydraulic performance; numerical simulation
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