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Effects of Entrained Air on the Characteristics of a Small
Screw-type Centrifugal Pump

You-Taek Kim, Kazuhiro Tanaka, Young-Ho Lee , Yoichiro Matsumoto
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ABSTRACT

In a screw-type centrifugal pump, the pump head deteriorates from single-phase flow to the choke due to
an increased air entrainment at a wide tip clearance compared to that of a narrow tip clearance. Moreover,
at a narrow tip clearance, the pump head became partially higher in a two—phase flow than that of a
single-phase flow near the best efficiency point in low void fraction region. Therefore, we observed the
internal flow pattern by using a stroboscope and we measured the mean size of bubbles from the images
obtained with a high speed camera. Then, we investigated the influences of the mean size of bubbles, tip
clearances and flow pattems on pump performance.
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Table 1 Experimental conditions for pump performance test

? T, B pm
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flow to Q 1.0
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Two-phase 02 | 004
ﬂ 0.02 3000
ow 0.0%5 1.0 | 005
nllax 006
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Fig. 7 Screw-type centrifugal pump characteristics at 7.=0.2
mm and 7 =3000 rpm operating in two-phase flow (boided
solid line indicates single-phase flow characteristics)
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Fig. 8 Screw-type centrifugal pump characteristics at  7.=1.0mm
and # =3000 rpm operating in two-phase flow (bolded
solid line indicates single—phase flow characteristics)
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Table 2 Flow pattern visualization conditions

T, ¢ B pm
0.01

0.2 0.025 0.022 3000
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Fig. 9 Fow pattem at T, =02rm1, ,8=001 ¢=0025, #=3000 om
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Table 3 Bubble size measurement conditions

Number of
i T
Location ) P B pm bubbles
In the sugtlon 0025 0.2 00t | 3000 17
cover casing 1.0
500
In the volute 0.2 001 }%
o 0025 | % | 002 10
casing 10 0.03 2000
' 2500
3000
5.0
45 [ { =0T =02, §=0.01, Directly measured L
4.0 -=atr=-=To=0.2, 8=0.01, Finding edges ||
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Fig. 13 Verification of bubble size measurement method
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g. 14 Bubble size distributions in suction cover casing at 7.
=0.2mm and 7.=1.0mm on »=3000rpm
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ig. 15 Bubble size distributions in volute casing on pump
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Fig. 16 Bubble size distributions in volute casing on pump
rotational speed at 7.=1.0mm
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