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Occurrence Mechanism and Characteristics of Pressure Pulsation
in a Positive Displacement Hydraulic Turbine

Young-Do Choi¥

Abstract :© Occurrence of pressure pulsation in positive displacement hydraulic turbine is
one of the principal problems which should be cleared to improve the turbine
performance and to put the turbine to practical use. Therefore. present study is tried to
examine the occurrence mechanism and characteristics of the pressure pulsation. CFD
analysis and experimental measurement are implemented in this study to clarify the
phenomena of unsteady pressure pulsation. The results show that occurrence reason of
the pressure pulsation is not only due to a series of opening and closing of the chamber
formed between rotor and casing wall but also due to the variation of rotational speed
of following rotor. The pressure pulsation causes torque variation and the curve
patterns of the torque variation conforms to that of the pressure pulsation. Pressure in
the chamber is equal to the averaged value of inlet and outlet pressures. Sudden

pressure decrease by accelerated through-flow between lobe and casing wall results in
torque loss.

Key words : Positive displacement hydraulic turbine(£3 &%), Pressure pulsation(%#
W) Torque variation(EZ¥E), Computational fluid dynamics(H2-FA143})
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Fig. 1 Whole view of the positive displacement
turbine tested
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Fig. 3 Calculation model of positive displacement
hydraulic turbine (B=8.20 mm)

(a) Rotors with gearless lobe
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(b) Rotors with geared lobe

Fig. 4 Calculation grid
hydraulic turbine

of positive displacement
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Fig. 5 Comparison of pressure pulsations for various
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