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(a) Water (b) Liquid nitrogen

Fig. 1 Flow visualizations of cavitation around the
same inducer for the same cavitation number, the same
rotational speed and the same flow rate 7
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s\{ggi pamP Table 1  Specifications of the test stand: CATTS
Control & dat Test Inducer I Pump system
achisri(':ion rg()?n Fluid Liquid nitrogen
BB BH Max. revolution | 35,000 rpm 22,000 rpm
Controller DAS Max. flow rate 180 L/s 53 L/s
6600V 0 Flow Max. pressure 4.0 MPa 19.6 MPa
/control Size $150 $170
(Inducer dia.) | (Impeller dia.)
Motor output 1,400 KW / 3,000 rpm
/ revolution

section

Fig. 3 Schematic flow diagram of the test stand: CATTS
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Fig. 4 Cross section of cryogenic turbopump testing
apparatus: CTP-X

Table 2 Specifications of cryogenic turbopump testing
apparatus: CTP-X

Turbopump CTP-X LE-5B LTP

Revolution 20,000 rpm 18,000 rpm

Pump head 1410 m 470 m

(Pressure rise) | (16.0 MPa:LOX) | (5.2 MPa:LOX)
(11.4 MPaLN,)

Flow rate 0.044 m%/s 0.024 m*/s
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Fig. 5 Temperatures at bearing outer rings during pre-cooling
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Fig. 6 Time series of performance of CTP-X in pressure reduction test
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Fig. 8 Suction performance of CTP-X (Q/0n=0.97)
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(a) Axial displacement of rotor
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(b) Pump inlet pressure

Fig. 9 FFT analyses under the cavitation surge
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