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Numerical Analysis of Nonlinear Longitudinal Combustion
Instability in LRE Using Pressure-Sensitive Time-Lag Hypothesis

Seong-Ku Kim* - Hwan Seok Choi* - Tae Seon Park* - Yong-Mo Kim***

ABSTRACT

Nonlinear behaviors such as steep-fronted wave motions and a finite amplitude limit cycle often
accompanying combustion instabilities have been numerically investigated using a characteristic-based
approximate Riemann solver and the well-known n-7 model. A resonant pipe initially subjected to a
harmonic pressure disturbance described the natural steepening process that leads to a shocked
N-wave. For a linearly unstable regime, pressure oscillations reach a limit cycle which is
independent of the characteristics of the initial disturbances and depends only on combustion
parameters and operating conditions. For the 1.5 MW gas generator under development in KARI,

the numerical results show good agreement with experimental data from hot-firing tests.
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Wave steepening & shock formation
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Fig. 3 What happens in a resonant pipe with initially

harmonic pressure disturbance
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Fig. 4 Time evolution of pressure oscillations at the left

wall of resonant pipe
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development in KIARI
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