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Numerical Analysis on the Effects of Impeller Geometry Parameters for a
Centrifugal Pump in Reverse Operation
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Recently, use of PAT (pump as turbine) in mini hydro power plants (<500 kW) has increased due to its
Received 26 April 2017 lower cost, easy installation and maintenance feasibility. Since the overall efficiency of this machine is
Accepted 08 July 2017 lower than conventional turbines, the use of these machines in large plants is not economically

Available Online 01 September 2017 recommended. In this study, the effect of geometrical parameters of impeller on PAT performance is

investigated. In the present research, the geometries of components of an available commercial pump

Ejﬁ,ﬁ";;‘fwne were scanned and modeled. To make the study more feasible, Impeller was redesigned in CFturbo

Impeller Geometry Variations software. Commercial software of ANSYS CFX 15.0 was used to simulate the fluid flow within PAT.

Efficiency Numerical results are in good agreement with existing experimental data. Three main parameters,

CFD namely blade number variations, leading edge shapes and splitter blades were comprehensively
investigated. Result shows that using 7 blades, rounding leading edge with suction side chamfer and
20% length splitter blades improves the efficiency. Finally, the most appropriate geometry with
parameters of 6 blades, rounded trailing edge with suction side chamfer and 20%splitter blades is
recommended for achieving the highest efficiency that can boost it up to 2%.
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Table 5 Performance results of different design variation on BEP based
on simulation results
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