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Abstract: To study the characteristics of energy loss in large-scale bulb tubular pump, numerical
simulation based on the finite volume method is used to analyze the correlation among the local
entropy generation, energy losses and unsteady flow of each component in different working con-
ditions by combining the local entropy generation rate and mesh size and by locating the local re-
gions with high energy loss within the tubular pump with the entropy generation theory. The re-
sults show that the calculated entropy generation of the bulb tubular pump is highly consistent
with the measured energy loss, and flow instability and energy loss are more easily to be caused

at positive incidence angle at lower flow rates. Local entropy generation peaks near the shroud of
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the impeller that more than 40 % dissipative entropy generation is caused by the sub-region occup-

ying roughly 14 % of the total volume, which can be attributed to the leakage flow and leakage

vortex in the blade tip region. The dissipative entropy generation in the region of guide vane rea-

ches relatively high value at both hub and shroud side, showing the characteristics of large vol-

ume and low level at the hub side but small volume and high level at the shroud side. The energy

loss in the bulb concentrates on the tapered tail at low flow rates and shifts to the wake area be-

hind the bulb tail at large flow rates. The research results provide reference for the hydraulic per-

formance optimization and high-efficiency and high-stability operation of large-scale pumping sta-

tions.

Keywords: bulb tubular pump; numerical simulation; local entropy generation; mesh size; ener-

gy loss; visualization
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