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Study on performance of low specific speed sewage pump
with different vane wrap angles

Cao Weidong, Li Yue, Zhang Xiaodi
(Technical and Research Center of Fluid Machinery Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract; To study the coupling flow filed of impellers with different vane wrap angles in the same vo-
lute, numerical simulations were performed for a sewage pump by using commercial software FLUENT 6.
2. The Reynolds-averaged Navier-Stokes equations was discretized, solved with standard k - £ turbulence
model and the SIMPLE algorithm in double coordinate system. The pressure and velocity distributions
both in impeller and in volute were gained providing basis for the performance prediction, the hydraulic
design and optimal design of a low specific speed sewage pump. The velocity distribution on the side of
the impeller with 190° vane wrap angle is better than with other vane wrap angles, and the pressure dis-
tribution near the volute tongue of this impeller produces a certain obviously smaller high-pressure zone.
Furthermore,, the optimal scheme pump character gained experimentally was compared with simulating
prediction. The results show that while other hydraulic geometrical parameters of a low specific speed
sewage pump fixed, with the vane wrap angle adding,there exist significant differences of inner flow and
a maximum value of pump efficiency.
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Fig.1 Hydraulic patterns of impeller
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Tab.1 Predicted characteristics

6/(°) H/m S45/(N «m) %
150 48.39 19.91 56.43
170 49.31 18.97 61.65
190 51.59 21.66 62.56
210 52.29 22.15 62.00
230 51.18 21.93 61.30
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Fig.5 Test and predicted characteristics curves
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