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Effect of Combustion Chamber Design on Combustion
Stability Characteristics of a Full-scale Gas Generator

Kyubok Ahn* - Kwang-Jin Lee** - Seonghyeon Seo** - Yeoung-Min Han* - Hwan-5eok Choi**

ABSTRACT

Effects of combustion chamber design on combustion stability characteristics of a full-scale gas
generator were studied experimentally. Thirty seven double-swirl injectors with recess number of 1.5
were distributed in the injector head, which significantly influences combustion performance. The
characteristics of combustion stability were inspected by the parametric variations such as changing
length and diameter of the combustion chamber and installing a turbulence ring. The experimental
result shows that as the effective length of the combustion chamber decreased, an instability frequency
took place in a high-frequency region, and the amplitude of the dynamic pressure generally
diminished and could be reduced to the unharmful level. However, the dynamic pressure fluctuation
in the region of longitudinal resonant frequency could not be suppressed perfectly.
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Fig. 1 Photographs of full-scale gas generators: (a)
single-type and (b) module-type
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Fig. 2 Schematic of the gas generator
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Table 1. Operating conditions of the gas generator

ltem | DP {OD1|OD2|0D3 |OD4 | ODS | ODS | OD7 | ODS
O/F Ratio | 032 | 027 | 037 | 037 | 027 | 027 | 032 | 037 | 032
Total
578 | 491 | 491 | 665 | 6.65 | 578 | 491 | 5.78 | 665
Press. [MPal
Total
900 | 827 | 974 | 974 | 827 | 827 | 901 | 974 | 901
Temp. [K]
Total Mass
Flow Rate | 440 | 425 | 3.34 | 452 | 576 | 5.00 | 374 | 3.93 | 5.06
tkg/sl
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Table 2. Test conditions of combustion chamber

Chamber #1 #2p#3 - #
Cylinder #1 #2 #2 #2
Nozzle #1 #1 #2 #1

TR’ X X X O

EP.” O O, X X X
Dc [mm] 97 107 107 107
Lc [mm] 195 145 124 160

T.R. : turbulence ring

EP.” : extension pipe
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Fig. 3 Pressure at manifolds/chamber and temperature
distribution in the Chamber #1
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Fig. 4 Spectrum analysis of pressure fluctuation in
the Chamber #1
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Table 3. Comparison of pressure fluctuations between
Chamber #1 and Chamber #2 with the

extension pipe
hamber Model | #1 #2
O/F ratio 0.352 0.326
Peak frequency(Hz) 1115 1655
FCC1(%) 4.66 1.66
FOIC(%) 336 037
FFIC(%) 6.65 5.15
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Fig. 5 Spectrum analysis of pressure fluctuation in
the Chamber #2
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Table 4. Comparison of pressure fluctuations between
Chamber #2 and Chamber #3 without the
extension pipe

/F ratio 0.354

Peak frequency(Hz) 1593
FCC1(%) 0.86 1.72
FOIC(%) 011 0.38
FFIC(%) 0.99 091
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Fig. 7 Temperature distribution of combustion gas in

the Chamber #3
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Fig. 8 Spectrum analysis of pressure fluctuation in the
Chamber #4

Table 5. Comparison of pressure fluctuations between
Chamber #2 and Chamber #4 without the
extension pipe

O/F ratio 0.354 0.315
Peak frequency(Hz) 1593 2673
FCC1(%) 0.86 0.573
FOIC(%) 0.11 0.423
FFIC(%) 0.99 0.984
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