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Influence of steam generator's mixture
on its ejection performance
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Abstract: In the field of altitude test of rocket engines, steam generator is usually used to supply
high-flow ejecting gas. In the steam generator, fuel reacts with oxidant and blends with mixture to
produce ejecting gas. This paper studied the influence of mixture on performance of ejecting gas
based on theoretical calculation. Firstly, the performance of a supersonic ejector without a second
flow with ejecting gas mixed with different volumes of water was studied. The results show that at the
minimum start pressure point, when the cooling water volume increases, a bigger minimum start
pressure is needed and the vacuum level increases while more ejecting gas is required with alcohol
consumption first decreases and then increases. Secondly, the performance of a supersonic ejector

with ejecting gas mixed with different volumes of liquid nitrogen was studied. The results show that at
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the minimum start pressure point, when the liquid nitrogen volume increases, a bigger start pressure

isneeded and the vacuum level increases while more ejecting gas is required with less consumption of

alcohol. Finally, the comparison of the two blending methods shows that using liquid nitrogen as

mixture brings a higher vacuum level and an ejecting performance three times better than that of using

water. As for supersonic-supersonic ejector with a second flow, the compression ratios are the same

under the same second flow but the liquid nitrogen has a larger work scope.
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Tab. 1 Parameters of two kinds of first-flow

B8 H0 Bk LN, BIR

X1y » 2.68 17.26

me, ws o/ (kg s™) 7.35 2.38
po/MPa 1.603 1.688
ToK 573 361.4
mJ(kg.s™) 83.6 133.9
M 19.99 28.02

epl(J kg K 18375 1 056.1
k 1.29 1.39
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