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Hydraulic Performance Characteristics of a Submersible Axial-Flow Pump
with Different Angles of Inlet Guide Vane
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ABSTRACT

This paper investigates hydraulic performance characteristics of a submersible axial-flow pump with different angles of inlet
guide vane, both numerically and experimentally. Three-dimensional Reynolds-averaged Navier-Stokes analysis with k-« Shear
stress transport turbulence model is used for the performance analysis. Hexahedral grid is constructed in the entire computational
domain, and a grid dependency test is performed to obtain the optimal number of grid nodes. Four different shapes of the inlet
guide vane are tested to investigate the effects of inlet guide vane angle on the hydraulic performance of the tested axial-flow
pump. It is seen that the hydraulic performances at the design and off-design conditions are considerably affected by the
geometric parameters. In order to verify the numerical results, an experimental test is performed. The numerical results show

good agreements with the experimental data.
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Table 1 Design Specifications of Tested Pump

Flow Coefficient () Q/al)’ 0.124
Head Coefficient (%) gH/&' D’ 0.057
Rotational Speed rpm 700
Specific Speed m’/min; m; rpm 1239
Diameter mm 400
Tip Clearance mm 05
Number of IGVs EA 6
Number of Blades EA 4
Number of Diffusers EA 6
Casel (B = 0°) Cased (p=24°)
’ 5/2(‘ B(*) ,
PRI
Case2 (3=8°) °

175mm

115mm

=)
S

Case3 (B=16°) IGV angle B o= B jut

Fig. 3 Tested models and definition of IGV angle
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Fig. 4 Computation domain and grid system
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Fig. 6 Schematic of experimental apparatus

Table 2 Details of Measurement Devices

Specification | Accuracy Mfg
Power Meter AC/DC 1000 V +1.5% HIOKI
Pressure Gauge | 0~15 kgf/ecm® +1.5% HISCO
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Fig. 7 Performance curves of axial-flow pump with different IGV
angles
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