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The back wall shape of suction chamber of bell shaped inlet duct at pumping station
YE Peng, LIU Chao, XU Jian,ZHA Zht i, HUANG Jia wei
( School of Water Resources and Energy Power Engineering, Yangz hou University, Yangzhou 225009, China)

Abstract: Based on the Reynolds averaged Navier Stokes equation for three dimensional incompressible fluid and the RNG k epsilon tur
bulence model, w e conducted numerical simulation of three dimensional turbulent flow in belt shaped inlet ducts with a rectangular, a
semicircular, and a @ shaped suction chamber, and analyzed the influence of wall shapes on the hydraulic characteristics of a pump de
vice. Under the same flow rate, the inlet duct with a @ shaped suction chamber had the most regular streamline distribution and the
smallest vortex among the three types of ducts. Its hydraulic loss was lem smaller than that of the rectangular suction chamber. Its ve
locity uniformity at the outlet section reached 93% , which was 2 percentage points higher than that of the rectangular and semicircular
chambers. Its weighted average angle of velocity at the outlet reached 83.5 , which was 0.6 higher than that of the rectangular chamber
duct and 0.2 higher than that of the semicircular chamber duct. Its flow range in the high efficiency area of pump operation was 7. 3%
wider than that of the semicircular chamber and 30% wider than that of the rectangular chamber. This research has certain significance
for optimal design of the suction chamber of belt shaped inlet duct.
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Fig. 1 Schematic diagram of belt shaped inlet duct
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Fig.2 Schematic diagram of pump device model
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Fig.3 Mesh generation
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Fig.4 Basic flow pattern diagram of belk shaped inlet duct (3D)
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Fig.5 Schematic diagram of cross sections of inlet duct
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Fig. 6 Streamline chart of cross section A
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Fig. 7  Flow velocity distribution at cross section B
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Fig. 8 Relationship between velocity

distribution uniformity and flow rate
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Fig.9 Relationship between weighted average

angle of velocity and flow rate
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Fig. 10 Relationship between hydraulic loss / total loss and

flow rate at water absorption section
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Fig. 11 Relationship between hydraulic loss and flow rate
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Fig. 12 Relationship between pump efficiency and flow rate
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