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ABSTRACT

In this study, an absolute flow angle was numerically assigned to the inlet of an axial pump in order to predict its
performance and internal flow field prior to the design process of an inlet guide vane. The finite volume method, which is an
approximate analysis method based on the three-dimensional Reynolds-averaged Navier-Stokes (RANS) equation, was applied
for discretization of governing equations. The shear stress transport (SST) model was used as the turbulence model and the
hexahedral grid system was selected as the appropriate number of nodes through the grid dependency test. The change in the
performance curve and internal flow field was found with respect to the difference in the absolute flow angle at the impeller
inlet. When installing a variable inlet guide vane of an axial flow pump, an efficient operation plan by adjusting the angle of

an inlet guide vane might be established with the results of this study.
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Fig. 1 Meridional plane of axial flow pump model

Table 1 Specification of axial flow pump model

Specification Value
Specific speed (4V,) 2.94
Flow coefficient (®) 0.249
Head coefficient (¥) 0.239
Shaft power coefficient (\) 0.079
Rotational speed [rpm] 2,560
Impeller dimeter [mm)] 185
Number of de-swirlers 4
Number of impeller blades 4
Number of diffuser vanes 7
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Fig. 2 Velocity triangle at impeller inlet (schematic)
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Fig. 3 Computational domain of axial flow pump model
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Fig. 4 Geometry and grid system of axial flow pump model
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(c) Shroud span

Fig. 10 Velocity contour and vector on
inflow angle 0°
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