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ABSTRACT

Performance test was conducted for an oxidizer pump and a fuel pump for a 7 ton class rocket
engine, by using water. The pumps were driven by an electric motor. The hydrodynamic performance
and the suction performance were measured at flow ratio of the design and off-design conditions.
Head-flow curve, efficiency-flow curve, and head-cavitation number curve were obtained. It is
confirmed that the pumps can satisfy the design requirements of hydrodynamic performance in terms
of the head and the efficiency. The pumps also satisfied the design requirements of suction

performance.
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Fig. 1 Turbopump assembly.
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Table 1. Design parameters of pumps.

. |Oxidizer | Fuel
Parameter Unit
pump jpump
Specific speed - 040 | 0.19
Head coefficient - 1.09 1.21
Reql.nre.d minimum i 0034 | 0.064
cavitation number
Rotational speed rpm 27,000

CV—Flow control valve
FM—Flow meter
GB—Gear box
MT—Motor

OR—Orifice

PUMP—Pump under test
TQ—Torque meter
VP—=Vacuum pump
WT—Water tank

Fig. 2 Schematic of pump test facility.
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Fig. 3 Oxidizer pump under test.
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Fig. 4 Performance curve of oxidizer pump.
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Fig. 5 Suction performance of oxidizer pump.
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Fig. 6 Time data of cavitation test of oxidizer pump
(flow ratio = 1.01).
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Fig. 7 Spectrum of accelerometer signal of oxidizer
pump during cavitation test(flow ratio = 1.01).
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Fig. 8 Critical cavitation number of oxidizer pump.
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Fig. 10 Performance curve of fuel pump. Fig. 12 Critical cavitation number of fuel pump.
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