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Combustion Dynamics of a Gas Generator
Assembled with a Turbine Manifold

Seonghyeon Seo* - Byung-Jik Lim* - Kyubok Ahn* - Kwang-Jin Lee* - Jong-Gyu Kim*
Yeoung-Min Han* - Hwan-Seok Choi*

ABSTRACT

This paper presents experimental results of dynamic characteristics of fuel-rich gas generators.
Pressure fluctuation measurements in the chamber and manifolds have been analyzed.
Gas-generator-alone tests revealed stable combustion regardless of a chamber pressure but
low-frequency combustion instabilities occurred for cases of turbine-manifold tests at chamber pressure
conditions below 50 bar. The instabilities are considered as an axial resonant mode and acoustic

intensity increases along with a chamber pressure.
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Fig. 1 A modelling of the gas generator assembled
with a turbine manifold
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Table 1. Test Conditions

Chamber .
. . Mixture
Test No| Configuration | Pressure .
Ratio
(bar)
Al 59.6 0.34
A2 Injector Head A, 64.7 0.31
Regenerative
A4 69.8 0.33
Bl 57.0 0.31
B2 Injector Head B, 64.9 0.33
egenerative
B4 72.4 0.34
C1 52.7 0.32
Injector Head A,

2 ]TB Manifold 527 028
3 59.7 0.32
D1 54.3 0.33
D2 59.1 0.31
D3 423 0.34
D4 44.6 0.32
D5 IrIlgector Head A, 5L6 0.34
D6 egen. quled, 51.2 0.34
D7 TB Manifold 07 032
D8 41.0 0.30
D9 49.5 0.32
D10 66.5 0.31
D11 46.8 0.32
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Fig. 2 Power spectra of chamber pressure fluctuations
recorded for one second at steady combustion
for A1~4
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Fig. 3 Power spectra of chamber pressure fluctuations
recorded for one second at steady combustion
for B1~4
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