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Effect of Blade Wrap Angle on the Internal Flow Field and
Pressure Pulsation in Centrifugal Pumps
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(1. School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China ;
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Abstract: For investigating the pressure pulsation characteristics of the unsteady flow in
centrifugal pumps, a single-stage single-suction centrifugal pump was taken as an example to
perform a numerical simulation by using the technology of large eddy simulation with sliding grid.
The three dimensional flow field was simulated numerically with the blade wrap angle 95 °,100 °,
105 ° and 108 ° respectively. The influences of the blade wrap angle on the centrifugal pump
hydraulic performance, impeller exit jet-wake, pressure pulsation frequency spectrum characteristics
at each measuring point and radial force of the impeller were analyzed. The results show that as the
angle increases, the centrifugal pump hydraulic performance degradates. The angle increase will
lead to the impeller outlet jet-wake flow structure. Under design conditions, near the volute tongue
the pressure pulsation at measuring points is the strongest, at the spiral screw section along the

Y HEA: 2017 -03- 14

BEEWE: BFXARRSHEARIW H (51106099,50976072) ; i B ZERHFT-R15 B (13DZ2260900)
F—eE . WREE 990 - ), B L -RF5T A BFSE T 1A S ML B F1 2% . E-mail ; xiezhibin2015@163. com
BISEE: Q977 ) 3 Bz W57 o] - S WU 3l 124 A 2% . E-mail : cheneryun@usst. edu. cn



%5

AR A I A R o B S B K S A R 431

flow direction, the pressure pulsation intensity gradually weaken,and at the impeller passage point

along the flow direction, the pressure pulsation gradually enhances and reaches the maximum at the

impeller outlet. The radial force of the centrifugal pump impeller decreases with the increase of

angle. Therefore, appropriately increasing the wrap angle can improve the reliability of the

centrifugal pump running.

Keywords: blade wrap angle; jet-wake; pressure pulsation ; radial force
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Tab.1 Main geometric parameters of the centrifugal pump
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Fig.1 Computational domain of the centrifugal pump
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Fig.2 Schematic diagram of the blade wrag angle
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Tab.2 Relationship between the specific speed and the product of blade number and wrap angle
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Fig.3 Lift against flow coefficient
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Fig.4 Efficiency against flow coefficient
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Fig.5 Radial velocity along circumferential direction at different wrap angles
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Fig.7 Frequency spectrum of the pressure pulsation in the spiral case with different wrap angles
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Fig.8 Frequency spectrum of the pressure pulsation

at the measuring point on the volute tongue
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Fig.10 Frequency spectrum of the pressure pulsation at the measuring point in the impeller with different wrap angles
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