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Numerical Flow Analysis of Propeller Type Pump
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ABSTRACT

Propeller type pump has been widely used for pumping water in agricultural and manufacturing industry.
Since a propeller type pump contains a screw impeller inside a circular casing, the numerical analysis
becomes complex. However, the accurate prediction of viscous flow is essential for computing hydrodynamic
performances. To analysis the flow and the performance of the propeller type pump, the present work has
solved 3D incompressible RANS equations on the multiblocked grid. From the present calculation, small
amount of flow separation was shown near hub and the flow was recovered to nearly uniform inflow after
one diameter downstream. Torque and thrust coefficient were computed and compared with experiments.
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(a) Configuration of propeller type pump

(b) Grid system

Fig. 1 Configuration and grid system of propeller type pump
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(©) At tip
Fig. 2 Pressure contours at two advanced ratios
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Fig. 3 Velocity vectors at two advanced ratios
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Fig.4 Surface pressure coefficients at four different radii (J=0.9)
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Fig. 5 Pressure contours on propeller surface (J=0.9)
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Fig. 6 Streamline near hub at J=0.9
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Table 1 KT-KQ at each advanced ratio

(b) side view

Fig. 7 Streamlines at J=0.9

{b) at XD = 0.7 {c) at XD = 09
Fig. 8 Pressure contours in the wake (J=0.9)
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Fig. 9 Pressure contour on duct surface (J=0.9)
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