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Abstract: Two fuel-rich combustion schemes in air/kerosene gas generator were provid-
ed, and two gas generators with flame stabilized by bluff-body, swirling air and second air
injection respectively were designed based on the fuel-rich combustion characteristics of air/
kerosene. A series of hot fire experiments were conducted with two gas generators to com-
pare the ignition and combustion characteristics of the two schemes. The results show that
excess oxidizer coefficient is the most important working parameter in gas generator. With
the increase of excess oxidizer coefficient, the states of gas generators vary from start failure
to abnormal shut up, and finally to normal start. The range of stable working excess oxidizer
coefficient in bluff-body stabilized gas generator is 0. 518, and can be expanded to 0. 237 by
stabilizing flame through swirling air and second air injection, which greatly increases the
working range of gas generator. The fuel-rich combustion efficiency of swirling air and sec-

ond air injection stabilized gas generator is 20% higher than that of bluff-body stabilized gas
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generator. As the complexity of the two schemes is comparable, swirling air and second air in-

jection stabilized gas generator could have a longer working time without cooling the flame holder.
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air/kerosene gas generator; fuel-rich combustion; flame stabilization;

scheme comparison; combustion efficiency
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Table 1 Design parameters of air/kerosene gas generator

WitS 5 HfH
REARE 0.5
S/ (kg/s) 0.152
ZmR i/ (kg/s) 1.120
BRI% % R S/ MPa 3
BRRIR/K 1620
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Table 2 Ignition test results of GGA
Gt SR i/ (ke/s) =/ (kg/s) RAFEL 45 BRBERR/ Yo
A-1 0. 225 0. 947 0. 287 Ja sl kg
A-2 0. 209 0.978 0.319 AR K
A-3 0.188 0. 992 0.361 rpaR AR K
A4 0.181 0.997 0. 376 P e ok
A-5 0. 180 1. 078 0. 407 R R ok
A-6 0.135 1. 029 0.518 EH A sh 68. 47
A-7 0. 094 1.011 0. 736 E# A 3h 74.6
A-8 0. 093 1.019 0. 747 E# a8l 75. 4
3 GGBHRMRBLER
Table 3 Ignition test results of GGB
Gii = B/ (kg/s)  KBER/(kg/s)  BHMER 2/(kg/s) RAFRK Zh IRBERCR /%
B-1 0. 075 0.717 0. 655 EH A 30 99.1
B-2 0. 066 0. 465 0. 477 IE# 3 3) 98. 8
B-3 0.062 0. 286 0.313 RSB
B4 0.181 0.358 0.272 0.237 EH 330 95. 6
B5 0.181 0. 193 0. 147 0. 129 Hh R
B-6 0.182 0.272 0. 207 0. 180 R R ok
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