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ABSTRACT

Propellent should be pressurized inside the turbopump to gain high thrust in a projectile. Turbopump is composed of an
inducer, which prevents impeller performance deterioration, and an impeller. Several types of cavitation occur inside the inducer,
numerous experiments and CFD simulations are conducted. Though, an inducer takes only small portion of total head of the
pump and the following impeller determines whole turbopump performance. In addition, low inlet pressure makes the flow to
be cavitated not only at the inducer, but also at the impeller in real cases. Therefore, flow through an inducer and an impeller
should considered simultaneously. In this study, LOX pump composed of an inducer and an impeller is analyzed by using
commercial CFD code ANSYS CFX 13.0. Non-cavitating flow with high inlet pressure and cavitating flow with low inlet
pressure are both simulated and head, suction performances are shown. Evolution of the flow and the cavitation by reducing

cavitation number and effect of cavitation on pump performance are studied.
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Fig. 2 Grid system of the turbopump
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Fig. 3 Meridional velocity vector at 50%Qd condition
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Fig. 4 Head rise and efficiency of the whole pump
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Fig. 5 Suction performance of inducer in the pump
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Fig. 6 Suction performance of the whole pump
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Fig. 8 Pressure distribution of the impeller in the pump (100%Qd)

Table 2 Pressure difference (A-B) at inducer outlet and impeller outlet

90 %Qd 100 %6Qd 110 %Qd
ACp (A-B)
at inducer outlet 0109 0.082 005
ACp (A°B) 0.037 0.026 0.015
at impeller outlet
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NOMENCLATURE
® : flow coefficient, Q/(4,0,,)
W @ head coefficient, (p,—p,)/(0.5007,,)
a . volume fraction
M : efficiency, (p,—p,)Q/(tw)
p . density
0 : cavitation number, (p, —p,)/(0.500,,)
T . torque
o . angular velocity
A : cross sectional area at inducer leading edge
Cp . pressure coefficient, (pt—Ptl)/(O.opUW)
p : pressure
@ : volume flow rate
U : blade velocity
V . fluid velocity
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Subscripts
1 : inducer inlet
2 impeller outlet
d : design
1 : liquid
tip : blade tip

vV . vapor
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