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A Study on the Break-down Characteristics of a Screw-type
Centrifugal Pump due to Air Entrainment
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ABSTRACT

The performance of turbo pump drops rapidly and it gets into break-down when the void fraction reaches
above the threshold value because the impeller flow passage is choked up with air bubbles. Phenomenological
understanding of break-down and pumping recovery mechanisms under air-water two-phase flow conditions
are therefore important for pump designers and essential assignment for researchers. In this paper, we
investigated the characteristics of break-down and pumping recovery due to entrained air occurring inside a
screw-type centrifugal pump which has a wide flow passage mainly through the findings of suction and
discharge pressures, rotational speed, flow rate measurements and visualization.
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Fig. 11 Pump break-down characteristics during 5 minutes at
n=3000, $=0.025, T¢c=0.2
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(a) just before break-down (b) just after break-down
Fig. 12 Flow pattemns of (a) just before and (b} just after flow
passage choking at n=3000, $=0.025, Tc=0.2, p=0.061
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case1:n= 3000{rpm], Lg=1[m]
case 2:n= 1500{rpm], L4 =1{m]
case 3:n=3000[rpm], L,=2[m]
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Fig. 13 Pump break-down characteristics during 5 minutes with
different rotational speed and discharge pipe height at
n=3000, $=0.025, Tc=0.2
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