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Abstract; In order to explore the effect of gas entrainment in the supply pipelines during the liquid
rocket engine start-up process,the atomization characteristics of 150 N bipropellant engine impinging in-
jector were captured by the color high-speed camera. The start-up processes of spray field under the gas-
entrained and non-gas-entrained states were compared. The first domestic verification test of low-thrust
space liquid rocket engine start-up with entrained gas was carried out in the high altitude simulation hot

fire test bench. The propellant supply pipelines in the vacuum cabin were directly filled after nitrogen blo-
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wing ,and then the engine was ignited. The results show that the injector spray field distribution with gas
entrainment is mainly concentrated in the central axis area,and the local area atomization effect is en-
hanced. In addition, the droplet diameter decreases and the atomization cone angle increases. When the at-
omization with gas entrainment is fully developed,the initial section of the central main jet and the side
jets will be locally cut off,and the overall distribution uniformity of the injector spray field is poor. Under
the hot fire test conditions, there is no continuous oscillation during the engine start-up process due to the
gas entrainment ,the engine ignition thrust peak tends to increase,and other measurement parameters in-
cluding performance, temperature, vibration and start-up and shutdown process of the engine do not
change significantly. However,the gas entrainment may increase the complexity and uncertainly of the en-
gine start-up process,and enough attention needs to be paid in engineering application. It's strongly rec-
ommended to add a 3-second pre-ignition program during the hot fire test to discharge the bubbles before

the control valves after propellant filling, and to continue the subsequent ignition procedure of the engine

after confirming that there is no abnormality during the start-up process.

Keywords: gas entrainment ;start-up process ;injector ; atomization ; cut-off
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