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Pressure Distributions of a Screw-type Centrifugal Pump
Operating in Air-Water Two-Phase Flow

You-Taek Kim*, Min-Seon Choi**, Young-Ho Lee

Key Words: Pressure Distribution( ¢t&E35), Pump Characteristics(FZE4), Screw-type Centrifugal Pump(2=1+7 2]
A8 3), Air-Water Two-Phase Flow(7]9] o] 37, Tip Clearance( 9 8& 7H)

ABSTRACT

It is reported recently that the pump head deterioration near the best efficiency point, from single-phase
flow to the choke due to air entrainment became less in a screw-type centrifugal pump than in a general
centrifugal pump. Moreover, at a narrow tip clearance, the pump head became partially higher in two-phase
flow than that in single-phase flow. However, the internal pressure fluctuations on this pump due to air
entrainment have not been studied yet. For that reason, we have examined the influences of void fraction,
flow coefficient and impeller tip clearance on pressure fluctuations in the casing. The void fraction became
larger, the influence of tip clearance on pressure distribution became less.
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Fig. 1 Operating principle of a screw-type centrifugal pump
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Fig. 2 Schematic view of the experimental apparatus

Table 1 Specifications of the test impeller

Maximum radius 44mm
Location angle of maximum radius 400deg.
Contact angle of the blade deg.
Total angle along the blade 540deg.
Vertical angle of conical hub 60deg.
Thickness of the blade 5mm
Height of the blade 17.3mm
Height of the impeller 71.4mm
Material Aluminum
FHIAMLD M4, HM3=, 2001
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Fig. 8 Pressure Fluctualions for 20 revolutions
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Fig. 9 Pressure fluctuations for different Nm
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Pressure tap : No.28 Pressure tap : No.26
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Fg. 10 Influence of connecting tube tength on pressure fluctuations
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Fig. 11 Pressure distributions in the suction cover casing at 8=0
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