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Calculation and analysis on velocity slip of pump as turbine
Wang Xiaohui* Yang Junhu® Xia Zhengting® Guo Yanlei®
(a School of Energy and Power Engineering; b Key Laboratory of Fluid Machinery and System,
Gansu Province, Lanzhou University of Technology. Lanzhou 730050, China)

Abstract Focus on the pump as turbine (PAT), the slip phenomenon was analyzed based on RNG
(renormalization group) ke simulation, the distribution of slip factor was revealed for pump mode and
turbine mode, and a new method of head relationship between pump and turbine mode was proposed
considering slip factor. Results show that slip factor is increasing with the increase of discharge in
pump mode but inversely in turbine operation. Relevant hydraulic loss in impeller passage is induced
by slip phenomenon. Slip strengthened in part-load region, as a consequence, hydraulic efficiency is
low, on the contrary, it weakened in over-load region, therefore, hydraulic efficiency of PAT is high
relatively. Then the head relationship between pump mode and turbine mode for 6 selected PATs were
calculated based on the proposed new method, and results were compared with those without consid-
ering the slip coefficient, which shows that the average error is reduced by 5% ~20% using proposed
new method.
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