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Abstract

Upon a turbopump's running, cavitation may occur at the inlet of the LOx pump by pressure drop and heat transfer along the
LOx feeding line. Since the cavitation can cause serious damage to the pump or to stop running, the absence of the cavitation
at the infet of a turbopump should be confirmed before the using the turbopump.

In the present study, the calculation of the volume fraction of LOx gas phase at the inlet of the pump are performed with
different temperatures of LOX in the tank, pressure drops and heat transfers along the feeding line.

This calculation method can be applied to define the limits of thermal and hydraulic characteristics during the design of a LOx

feeding system.
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Fig. I The outline of a LOx feeding system.
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Table 1 Thermodynmic properies of oxygen and calculated volume
fraction of the gaseous oxygen.

density b
AP\ Pt To | 1 G id T gas | a=0 =150
0 [0.30[102.03]199.1 [1.714]1078.56|1223| 0 | 0
0.05]0.25[99.81 [ 201.7 [1.705] 109035 1032] 0 | 0
0.06]0.24]99.296|202.28{1.703[ 1093.05[9.937] 0 | 0
0.07{0.23[98.782{202.86[1.701 | 1095.74[ 9.551| 0 | 0
0.08]0.22[98.268(203.44]1.699 1098.44[9.166] 0 | 0
0.09[0.21]97.754]204.02] 1.698{ 1101.13[8.780] 0 | 0
0.10{0.20] 97.24 | 204.6 [1.696|1103.83|8395 0 | 0
0.11]0.19]96.614]205.28/1.694 | 1107.03 | 8.003| 0 | 0
0.12]0.18]95.988(205.96/ 1.693[ 1110.24| 7.612] 0 | 0
0.13]0.17]95.362|206.64| 1.691 | 1113.44[7.220] 0 ] 0.454
0.14]0.16]94.736[/207.32]1.690 | 1116.65| 6.829] 0 | 0.647
0.15]0.15] 94.11 | 208.0 |1.688] 1119.856.437] 0 |0.747
0.160.14] 93.3 208.821.687]1123.92]6.036 | 0.566 | 0.817
0.17]0.13] 92.49 [209.64]1.686 ] 1127.99] 5.635 | 0.736 | 0.860
0.18]0.12] 91.68 [210.46] 1.684] 1132.06 | 5.235 | 0.823 | 0.892
0.19]0.11] 90.87 [211.28]1.683 | 1136.13 | 4.834 | 0.868 | 0.913
0.20[0.10] 90.06 | 212.1 | 1.682] 1140.20| 4.433 | 0.899 | 0.930
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Fig. 2 The growth of volume fraction of the gas phase due to
temperature of LOx in the LOx tank.
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Fig. 3 NPSH for different pressure-drops in the pipeline.
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Fig. 4 The growth of volume fraction of the LOx gas phase with
ultimate conditions of LOx feeding system.
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Fig. 5 The growth of volume fraction of the LOx gas phase due to
heat transfer into the pipeline.
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Fig. 6 NPSH for different heat transfers into the pipeline.
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