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Combustion Stability Characteristics of
Fuel-Rich Gas Generators

Seonghyeon Seo* - Yeoung-Min Han* - Hwan-Seok Choi*

ABSTRACT

The present study employs experimental approach to identify combustion stability characteristics of
fuel-rich gas generators. The gas generator of interest, fueled by LOx and Jet A-1, experienced
combustion instability coupled to a longitudinal resonant mode of the combustion chamber at about
1200 Hz. The occurrence of instability is strongly associated with acoustic boundary condition at the
exit and axial location of maximum heat release. As a result, stretching heat release zone in the axial
direction by increase of the fuel nozzle diameter has dramatically stabilized combustion.
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Fig. 1 Cross Sectional View of a Gas Generator
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Table 1. Specifications of Each Module and Its
Abbreviations

H/W Abbv. Size/Spec |
INJ A | Open, 37 injectors, RN=0.5
INJ B [ Closed, 37 injectors, RN=0.5
INJ C | Open, 37 injectors, RN=1.5
INJ D | Open, 19 injectors, RN=2.0
INJ E | Open, 13 injectors, RN=1.6
CBRA | D =95 mm, L; = 180 mm
Chamber | CBR B | Dc = 107 mm, L. = 126 mm
CBR C | Regenerative, D; = 107 mm

injector
Head

CTR A A:; = 76 degrees
Contraction] CTR B A: = 120 degrees
CTR C A; = 90 degrees
Nozzle | NOZ A D, = 284 mm
EXT A Le = 225 mm
Extension
EXT B Le = 272 mm
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Fig. 2 Chamber Pressure Fluctuation Intensities with
Respect 10 an Extension Pipe
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Fig. 3 Chamber Pressure Fluctuation Intensities with
Respect to a Fuel Swirl Chamber
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Fig. 4 Chamber Pressure Fluctuation Intensities as
a Function of a Recess Length
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Fig. 5 Chamber Pressure Fluctuation Intensities with
Variations of Exit Conditions

80
J{ CTRC+NOZ A A fabel: chamber p'_,
i A
70 57
- ] 0.512
& 80+ ~ 0066
% &0 58051045
@ 50 - &
& 20091
5 .
5] &
oo o
© o A o INSD+CBRB |
0056 ¢ INJD+CBRC
& INJE+CBRC
20 . ; . , v : .
0.25 0.30 0.35 0.40 0.45
Mixture Ratio

Fig. 6 Chamber Pressure Fluctuation Intensities with
Variations of Injector Heads and Cooling
Schemes
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