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Cryogenic Performance Test of LOX Turbopump in Liquid Nitrogen
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Abstract: Performance tests of a liquid-oxygen pump were carried out using liquid nitrogen (LN2) as a working fluid
in a cryogenic turbopump test facility in Korea Aerospace Research Institute (KARI). The tests were performed at
30-55% of the design rotational speed, and the results were compared with those from a water test. The experimental
results confirmed the similarity of the hydraulic performance, which allows the prediction of the pump performance at
a design rotational speed of 20,000 rpm. The overall cavitation performance of the pump in the cryogenic environment
was better than that in the water environment for all ranges of flow rates and rotational speeds. Critical cavitation
number at the design flow rate was determined as 0.012 from the cryogenic test, and as 0.024 from the water test.
The improved cavitation performance is due to the thermodynamic effect in cryogenic fluids.
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Table 1 Design requirements of the pump

Flow coefficient 1) 0.092
Head coefficient ) > (.882
Working fluid LOX
(Test fluid) (LN2)

Inlet temperature (LOX)| K (°C) | < 95 (-178.15)

Rotational speed RPM 20,000
Efficiency % > 65
210 T

Saturation line of LN2
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Fig. 4 Verification of a temperature sensor by Py
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