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Liquid Oxygen Test of Oxidizer Pump of a Liquid Rocket Engine

Soon-Sam Hong*, Dae-Jin Kim*, Jin-Sun Kim* and Jinhan Kim*

ABSTRACT

An oxidizer pump of a turbopump for a 30-ton class gas generator cycle engine

was tested in the medium of liquid oxygen. The turbine was driven by cold hydrogen

gas in the test. The oxidizer pump was operated stably at both design and off-design

conditions, satisfying the performance requirements. The pump head coefficient from
the liquid oxygen test was 2~3% lower than that from the water test. The power

required to run the oxidizer pump was well balanced with the power produced by

the turbine.
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Table 1. Nominal condition of oxidizer EHx AFoF Q3 Ala YIS TAaAZ
pump operation T Add= Aot
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Fig. 2. Schematic of liquid oxygen test of
oxidizer pump
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Fig. 3. Photograph of turbopump after liquid
oxygen test
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Table 2. Oxidizer pump test summary

Oxidi Test | Rotational
Test Xiclzer Turbine | Working es, otationa
pump ) ) duration | speed
No. ) medium point
medium [sec] [rom]
1 N2" | GH? 50 17,450
2 LN2 GH2 NG 50 19,030
3 LOX? GH2 30 15,280
18,670~
4 LN2 GH2 |NC, OD%| 106 '
’ 22,370
5 LOX GH2 NC 30 20,610
18,140~
6 LOX GH2 | NC, OD 120 ’
’ 21,210

ILiquid oxygen, 2Gas hydrogen,
Y0ff-design condition

Liquid nitrogen,
“Nominal condition,
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Table 3. Test result summary of Test No. 6

, ) GH2 | Rotational Oxidizer | - No.
Test| Working | Time Pump of
) . pressure| speed
div. | point [sec] flow open
[MPaA] | [rpm]
ratio | orifice
6(1) oD 0~15 18,140 1.027 3
1.81
6(2) oD 16~31 18,400 0.969 1
6(3) oD 31~46 210 19,910 0.964 1
N
6(4) NC 46~100 19,800 0.994 2
6(5) oD 105~120| 2.40 21,210 1.014 3
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Fig. 4. Rotational speed of turbopump and
inlet pressure of turbine
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Fig. 5. Flow rate and outlet pressure of
oxidizer pump
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Fig. 6. Temperature at inlet and outlet of
oxidizer pump
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Fig. 7. Comparison of head vs. flow of
oxidizer pump
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Fig. 8. Comparison of efficiency vs. velocity
ratio of turbine
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