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ABSTRACT

A screw-type centrifugal pump was manufactured to carry primarily solids and its impeller had a wide
flow passage. However, there was an effect on the flow passage shape on delay of the choke due to
entrained air not being clarified yet. Moreover, because its impeller has a particular shape, only few studies
have tried to clarify the pump performance and details of internal flow pattern of that pump. For this reason,
we carried out the pump performance experiment under air-water two-phase flow condition with different
impeller tip clearances, pump rotational speeds and void fractions by using a small screw-type centrifugal
pump designed to acquire basic data. In a general centrifugal pump, it was reported that there was a loss of
pump head from single-phase flow to the choke due to air entrainment near the best efficiency point being

large. However, the loss near the best efficient point in a screw-type centrifugal pump became less than
that in a general centrifugal pump.
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Fig. 1 Schematic view of the experimental apparatus
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Fig. 2 Test impeller
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Table 1 Specifications of test impeller

Vertical angle of conical hub 60 deg.
Maximum radivs 44 mm
Total angle along the blade 540 deg. ]

Height of blade 17.3mm
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Fig. 5 Cross—sectional view for flow pattern visualization
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Table 2 Experimental conditions for pump performance test
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0.6 Single-phaseI flow
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Fig. 6 Screw-type centrifugal pump characteristics for different
rotational speed operating in single—phase flow
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Fig. 7 Screw-type centrifugal pump performance at 7,02 mm
and #=3000 rpm operating in single-phase flow
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Fig. 8 Screw-type centrifugal pump characteristics at 7.=0.2 mm
and »#=3000 rpm operating in two-phase flow (bolded
solid line indicates single-phase flow characteristics)
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Fig. 9 Screw-type centrifugal pump characteristics at 7.=1.0 mm
and #=3000 rom operating in two-phase flow (bolded
solid line indicates single-phase flow characteristics)
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Fig. 10 General centrifugal pump characteristics at #=2985 rpm
operating in two—phase flow® (Bold solid line indicates
single-phase flow characteristics)
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