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Effect of structure of gas generator on
combustion performance

L1 Qing, LI Qinglian, WAN G Zhen-guo
(College of -Aerospace and Material Engineering,
National University of-Defense-Technology , Changsha 410073, China)

Abstract : _Hot tests were conducted and-experimental data was analyzed in order to se-
lect an optimal structure for, gas generator. ~The combustion performance was anayzed and
the sze of injectors, the characteristic chamber length and the geometric characteristic of
combustor was examined.\ The results’suggest that :In a certain extant enlarging the sze of
injectors does not affect the eombustion eficiency ,at the same time the ignition delay is
shorten and the‘boundary of adjustment of massflow rateis expanded;Increase of character-
istic chamber length benefits combustion efficiency; Geometric characteristic of combustor
a0 has a great impact on combustion efficiency. The flame segment of converge-diverge
shape influences the combustion process, and then decreases the combustion efficiency. The
combustor with converge-diverge shape is not recommended during the desgn of gas generator.

Key words: ignition delay ; flame spread time; characteristic chamber length; geometric
characteristic of combustor ; combustion efficiency
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Fig.5 Typica \hot'test curve of gas generator
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2
Table 2 Comparison of hot test results
0.229 0.227 0.231 0.231
0.732 0.737 0.730 0.726
0.404 0.353 0.367 0.491
0.538 0.227 0. 456 0.537
0.943 0.940 1 0.80
0.857 1.22 0.841 1.41 0.857 1.22 0.857 1.22
! % 93.0 93.3 97.9 78.3
( .
)
3 b
Table 3 Comparison of hot test results
SMD
/ ms
82 292
46 336 ,
71 386 ,
63 234 )
2. 2
2.2.1 3) ,
mg/ m ( mg y ml 1 1
) 1
. Abrmovich (9] Q0o = di(1-
v1-@) ( do 0] .
, 0o ) , 0o =0. GOmméoz =0. !
78mm, )
[10] SMD ;
0,
’ SMD 19 %.
SMD. SMD , 2.2.2
77.3 %,

[10]

4.9 %.
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Table 4 Comparison of characteristic chamber length of

gas generator  and

/'m 1.86 3.11

I % 93.0 97.9
[11]

5 112

Table 5 Comparison of\characterigtic chamber length of

rocket enging?

/ 0.76 0.89
/ 0.61 0.71
/RP1 1.52 1.78
/ 0.76 0.89
/ 0.76 0.89
/ 0.76 1.01
/ 0.71 0.76
/ 0.76 1.02
/RP1 1.02 1.27

4 5

2.2.3

1)

2)

[2,13]

56 %,
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