#HFNF 3 20039 E 2 ARSI =2 Hop.240~243

KSPE Spring Annual Meeting 2003

A& 2a4q B9 WYY B4 1

N4 e

Note on Nonlinearity of Combustion Instability

Seonghyeon Seo*

ABSTRACT

Combustion instability phenomena have been observed in various different combustion systems. For

each specific combustion system, pressure fluctuations measured during high frequency combustion

instability presented many different characteristics.

High frequency instability occurring in a lean premixed

gas turbine combustor may be dominantly affected by a nonlinear relation between pressure oscillations

and heat release rate fluctuations, and gas dynamics plays a crucial role in determining an amplitude of a

limit cycle for a liquid rocket thrust chamber. Combustion instability phenomena manifest their inherent

nonlinear characteristics. One is a limit cycle and the other bifurcation described by nonlinear time series

analysis.
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Fig. 1 Time traces of dynamic pressure in a
lean premixed model gas turbine
combustor.
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Fig. 2 Time traces of dynamic pressure in a
full-scale liquid rocket thrust chamber.
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Fig. 3 Phase orbit representation of a limit
cycle occurring in a liquid rocket thrust
chamber.
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Fig4 Phase orbit representation of quasi
periodic behavior occurring in a liquid
rocket thrust chamber operating at very
similar conditions to Fig. 3.
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