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Air Influx Characteristics of Turbo Pumps
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ABSTRACT
A screw-type centrifugal pump was manufactured to carry solids primarily and its impeller has a wide

flow passage. However, the effect of flow passage shape on delay of the choke due to entrained air has not
been 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 that 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 loss of pump head from

single-phase flow to the choke due to air entrainment near the best efficiency point was 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 General centrifugal pump
characteristics
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Fig. 3 Axial flow pump characteristics
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Fig. 4 Test impeller

GFAY BIEH, WY F5FY B A A7

47olct,

mehd, B ATdNE 23F4 44829 7Y
oJFRANS A H5HE HAEY BHoE, 23
2354 4HBo) Y4 Iy 3, BrHAF
% RolEge HRHE A9 o FFAY AT

4% 2 g 29 Bshack

2. META ¥ HYY

W

1,

B oAFox HAE ¢HAlE= Fig 49 29 uie}
2o Jddy s 600954 FEe 334 Mg
197} 15313 27g #@48 sz ok HubE(
Ay Aoz He 400 X)L 4 mmolx A2
dFrjgolth gy Zla Aol Alele] Bl ¢

i rlo oo

- 44 -



Flow direction

Flow control valve

Tank Rotational angle indicator

" Bulkhead
’Elecrro -magnetic
water flow meter

————————i
Flow direction

Pressure taps

Torque meter

Rotational
speed detector

Fig. 5 Schematic view of the experimenta)

apparatus
Large scale Small scale
flow meter flow meter

Fig. 6 Air supply system

g 7202 mmet 1.0 mme 2284 Yo 4
& BIJA A Folo) st YW 7= 742}
00129—} 0.0680)t},

—'Lbﬂz\‘]\_ Flg 59} % ]u }i] l%d’q
"“?i‘o" FHSGEE AFBA(FA 700 mm, %)
600 mm)ol AFE A5 YA, A5 oﬂ\% Ak

HEuo] F98ch FZYelA +9" ?g"‘b 528
““‘é"“lﬂ-% R E IR ERVERE Eo 1;}
gl oM Az LHO]]

2
) gi}fs}o% °)’Sﬁ°rﬂ]%-°4 3718 2R,

0

2.2 ZIZFA ¥ SEN

B7) e 571, AU9E, duzen, 2
FUAR T om Fig 6] EAT vsh g,
He 89S TN 4% w0 399 232 270
2 oAt 243709 212 TSR T
#9222 0 om AFAR BZ FUBY 9,9 A
o e ez s

A Fig. 79 BN vt 2uh aige] f3e
Q] 4AY AAFRAN Zgech g
BUYN Z3Qe GaiLEa vEd o
N2 AR AYAL ABe| A=
A%

Bz A
del 7154t gxgdss ﬂ#% 1“? ﬁ’%’jgl

Pressure regulator Accumulator Compressor

Flow meter
A/D board
Counter circuit
Pressure
transducer

PC s e
=

B e | Amp.

Flow indicator,
Suction pipe

Flow direction
\ LA
Electro-magnetc Rotational angle
indicator

water flow meter,
Fig. 7 Measurement system

Torque meter

Visualization
section

Flow
direction
e -

\\ Ny
Digital \‘A / Stroboscope
camera

Fig. 8 Cross—sectional view for fiow
pattem visualization

S l 120mm

¥l A8 &, FEA F2de Ea 4E
712 ol gsit £ AT JuE 20003 ML
=7 delHg Baste] AEsch

2.3. 7tAg

YT §EARE BAH] siel BY of2Y
A9 AP AHES Fig 8 A b} 20
120120 mmel $EE E

HAgsteetz #gstdit

log
}
m
g
fw
N
=3
10
fu o
N
>
o
2

3. A% ¥ 1F

Bl AT TAANSY A0, DA
A%y, 2ELAS 1, E8 02 ST 2o] Folsy
=5

7 @
U,

._45_



Table 1 Experimental conditions
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Fig. 9 Screw-type centrifugal pump characteristics at
T =02mm and #»=3000rpm
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Fig. 10 Screw-type centrifugal pump characteristics at
T ,=10mm and #»=3000rpm
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Fig. 11 Flow pattems at #=3000rpm, ¢=0.025 7T,

=02 mm; (a) B=0.01, (b) B=0.022, (c) 3=0.03, {(d) B=0.04,
(e) B=0.05, (f) B=0.06
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Fig. 12 Flow patterns at

7n=3000rpm, ¢=0.025, T,
=1.0 mm; (a) B=0.01, (b) B=0.022, (c} =003, (d) 3=0.04,
(e) B=0.05, (f) 8=0.06
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