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Abstract: Propagation of pressure fluctuation in propellant pipeline plays an important role in
liquid rocket safety due to its effect on the flow and interphase heat and mass transfer. In the
present study, a numerical model was developed based on the Eulerian two-fluid method to
investigate the propagation characteristics of pressure pulsation in cryogenic two-phase flow
condensation. CFD simulation was used to investigate transient distribution characteristics and
relaxation characteristics of two-phase flow field under the conditions of large temperature
difference between gaseous oxygen and liquid oxygen and their mixture condensation, and analyze
the effects of the polarity, amplitude and duration of pressure pulse on such propagation

characteristics of flow field as relaxation time, pulsation propagation speed and attenuation rate.
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The results show that the condensation flow region expands by about 7% due to negative pressure
pulses with an amplitude of 100 kPa and a duration of 0. 1 s, but shortens by about 9. 3% due to
the positive ones. At the fixed flow conditions, the increase of the positive pulse amplitude leads
to an increase in its propagation velocity and a decrease in the attenuation rate, while the negative
pressure pulse exhibits an opposite characteristic. As the duration of the pressure pulse increases
from 0.01 s to 1 s, the average velocity decreases by about 65% for both the positive and negative
pressure pulses, while the attenuation rate decreases by about 51% for the positive pressure pulse
and 90% for the negative one, respectively. The relaxation time shows little dependence on the
polarity of pressure pulse, but increases with the increases of pulse amplitude and duration. The
calculation results can provide an effective basis for the analysis of the dynamic characteristics of
the cryogenic rocket engine propulsion system, which is of great significance for improving the
safety and stability of cryogenic liquid rockets.
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Fig. 1  Physical model of the computational domain
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Table 1 Operating parameters for numerical simulation
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Table 2 Average pressure and fluctuation amplitude during pressure wave propagation
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