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ABSTRACT

Excessive thrust acting on the rotor of pump can cause the damage of pump or the decrease of
pump lifetime. Therefore, for ensuring the safety of LOX pump of a liquid rocket engine, the thrust of
pump rotor is estimated by similarity tests. Axial thrust is indirectly measured by an axial thrust
measurement unit positioned outside pump. Radial thrust is calculated based on pressure distribution
of volute scroll. As a result, axial and radial thrust are increased when the flowrate of pump

decreases. However, both thrusts do not affect the stability of pump rotor since their values are not

large.
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23 A% Ule 8 Fa 2w
SFYAIES A FEFvi(flow ratio; AAF
FAFY SAFTFATY HE, QoA IAF
of M2 Pz s Hotste AEH dA
A AFNN FER wWE HZo =FHE = Fig. 3 Axial thrust measurement unit.
e Agom el AAdstdch A
A1E W9l Table 29} 2t} Table 1. Specification of axial thrust measurement unit.
Ag B0 AR F8 WHEE FA, 58,
e _ Parameter Value
4" AF G, FUF sk AS[10], A EE
3% A57 9om 2zt Bt Eq. 159 Speed 9000 rpm
th 7A P BE EFF S P HE Y Torque 1300 N-m
T A%}, Qv By /%, T BEZ, we 3AF, Axial thrust 10000 N
U,= 938 F9EE, P 4 994 Y
A, Py BEZ 4T A, rpe 92 WA E, Table 2. Test regions.
Lo 9% k(4 7+ 5 Wake] +), re HE
AWEr shzolt). Speed | 2000 rpm-8000 rpm | 7000 rpm
Flow ratio 1.0Qq 0.86Q4-1.19Q4
head = (P, —P,)/(pg) 1)

axtal thrust coefficient

efficiency = (B, ~P)Q/(Tw) @ T/ i)/ 050) @

radial thrust coefficient
G, = (P.=P)/(05p07) @) = F @)/ (05pU2) ©)
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Fig. 5 Axial thrust coefficient according to flow ratio.
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Fig. 6 Axial thrust coefficient according to rotational speed.
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Fig. 9 Efficiency according to flow ratio.
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Fig. 10 Radial thrust of LOX pump.
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Fig. 11 Thrusts on rotor of LOX pump.
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