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Abstract: The circulation precooling process of liquid rocket engine is involved with the compli-
cated flow regimes transform and heat transfer that are affected by many factors. The one-dimensional
homogeneous balance fluid dynamic model was adopted to analyze the distribution of various param-
eters of cryogenic propulsion in the precooling pipeline under steady state by discretized method, and
investigate the effects of return location, ullage pressure and liquid condensate depression on rocket
engine precooling. The results indicate the relative optimal location of return inlet is within 4 m~6 m
above the bottom spherical cap, and the engine precooling performance is restained by increase of the
ullage pressure and liquid condensate depression.
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Fig. 1 Schematic diagram of natural circulation

precooling loop for engine
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Fig. 2 Schematic diagram of grid arrangement
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Fig. 3 Pressure profile of precooling medium

along circulation loop
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Fig. 4 Temperature profile of precooling medium

along circulation loop
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Fig. 5 Void fraction profile of precooling medium

along circulation loop
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Fig. 6 Velocity profiles of precooling medium

along circulation loop
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Fig. 8 Effect of return location on natural circulation precooling
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Fig. 9 Effect of ullage pressure on natural circulation precooling
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Fig. 10 Effect of inlet condensate depression on natural circulation precooling
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