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Analysis of Pressure Fluctuations in a Gas Generator
Assembled in a Powerpack

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

ABSTRACT

Combustion tests of a fuel-rich gas generator had been conducted using the assembly of a
powerpack. A gas generator is prone to longitudinal modes of combustion instabilities in a powerpack
due to the increase of a characteristic length. It has been observed that the orifice inserted at the exit
of the gas generator suppresses a longitudinal combustion instability. The intensities of pressure
fluctuations in the manifolds and the chamber increase quadratically with a chamber pressure. Pressure
fluctuations in the fuel manifold reveal two-fold strength greater than those in the oxygen manifold
and the chamber. Frequency analysis indicates nonlinear characteristics inherent in the pressure
fluctuations in the fuel manifold.
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Fig. 1 A Gas Generator Assembled with a Turbopump
for Closed Combustion Tests

Table 1. Run Conditions

)\] —83 %_}\] ?:lJ }\] Z_]_- OFR Pe Ptmani mdot
Ho (sec (MPa) | (MPa) | (kg/s)
1 45 0.315 | 5.649 4.90 4.18

0.314 | 5.295 4.64 3.93
’ 45 0.308 | 5.476 4.81 4.11

0.309 | 5.580 4.89 419
0.299 | 5.546 4.88 4.26
3 120 0.300 | 5.059 4.50 3.89
0.301 | 5.297 4.74 4.07
0.300 | 5.540 4.90 4.23
4 110 0.303 | 5.874 5.16 4.46
0.300 | 6.484 5.74 4.97
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Fig. 4 Power increase over a broadband of a
frequency of the fuel manifold pressure
fluctuations measured for the Test no. 2
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