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Effect of clocking position of front guide vane on pulsation
characteristic of pressure in centrifugal pump
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Abstract: [Objective) This paper aimed to obtain the optimal clocking position of front guide vane to

improve the overall performance of centrifugal pump. [Method) A low specific speed single-stage centrifu-

gal pump was selected and three-dimensional viscous unsteady numerical simulation was conducted using

RNG k-epsilon turbulence model to investigate the internal flow of centrifugal pump when front guide vane

was at different clocking positions relating to diffuser (the relative circumferential rotations were 0°,15°,

30°,and 45°,respectively). [Result] With the increase of clocking position of front guide vane,the time av-

erage head and efficiency waved cyclically. When the time average head was at peak,the time average effi-

ciency was at trough. The maximum time average head was 1% higher than its minimum while the maxi-

mum time average efficiency was 1. 43% higher than its minimum. With the change of clocking position,
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necessary net positive suction head (NPSHr) increased first before decreasing. The maximum NPSHr was

6% higher than the minimum. When the angle between reference blade of front guide vane and reference

blade of diffuser was 45°, NPSHr decreased and pump obtained the best cavitation performance. Pulsation

frequency and amplitudes of impeller and diffuser were also directly affected by clocking position. [Conclu-

sion) The external characteristic,cavitation and vibration characteristics were affected by clocking position

of front guide vane. After comparative analysis,an angle of 45° between reference blade of front guide vane

and reference blade of diffuser was the optimal.

Key words: front guide vane;centrifugal pump;impeller;diffuser;clocking position
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