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Perfomm ance of circulation precooling loop for liquid rocket
engine w ith different return flow locations
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Abstract The circulation precooling of liquid rocket engine is a canplicated heat transter process It is nfluenced by
many factors among which the reum flow location is very mportant to the purpose of precooling To investigate the effect of
different remum flow locations on the precooling of rocket enging the one~dinensional hanogeneous balance fluid dynan ic
modelwas set up The change of punp body temperature n precooling process and the distrbutions of various paran eters of
cryogenic propulsion i the loop under steady state were analyzed using discretized method The canputational resulls were
canpared for the different retum flow locations and the optinal point is found
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Fig 1 Schamatic of circulation precooling
loop of liquid rocket engine
with different return flow locations
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Table 1 Structural param eters of circulation loop

Feeding fall

Horizontal pipeline

Rewm flow

H orizontal pipeline

Param eters ) ) Pump body (@} i

pipelineiv before pump body® after pump hody (@ ascend ing pipelinett

Inside diam eterd ;, /mm 220 220 54 90 42

Pipe thickness &/mm 25 3 49 8 L5
Length L fmm 7600 1000 1579 750 8404 /9404 /1~ /17404

Insulation type Froth malterial Froth m aterial Froth material Froth m aterial Frost layer
Insulation layer thickness & /mm 20 7 7k 7 10
M aterial LF6 GH4169 GH4169 GH4169 LF6
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Fig 3 Temperature variation of inner exterior wall of
pump body and outside wall of insulated material
with time (A= 0m and = 7m)
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Fig.5 Velocity and rate of increment
of return outlet fluid with different

return flow locations

Fig.6 Void fraction and rate of
increment of return outlet fluid with
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Fig.7 Pressure profiles along
circulation loop with return flow

locations of 0 m and 7 m
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Fig.8 Temperature profiles along
circulation loop with return flow
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