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Numerical Simulation on Thermoacoustic Instability

in the Dump Combustor
Hyeon Jun Kim, Soo Ho Bae, and Hyun Dong Shin

ABSTRACT

The instabilities in rocket engines and gas turbine combustors due to the interaction
between the fluid flow (acoustics) and the heat transfer (thermal energy) are called
thermoacoustic or combustion instabilities. Almost all analysis assumes constant hot
section temperature for Modern mathematical analysis of acoustic oscillations in Rijke
type devices. However, it is impossible to predict whether a system is stable or not
because the flame or heater response model can have a dramatic effect on predicted

growth rates. In this study, A standard k-é&turbulent model and hybrid combustion
model(eddy breakup model and chemical reaction) were used. After steady solution was
gotten, unsteady calculation is simulated by perturbating on pressure boundary. As a
result, we obtained the relationship of equivalence ratio and frequency by numerical
simulation, and they are comparable to the experimental result. In addition, in spite of
these results, there are limitations of using turbulent and combustion model in simulation
method of thermoacoutic instability

Key Words : Thermoacoustic Instability(8 &% £<4), Dump Combustor(9 X €47]),
Numerical Simulation(5 2] & 4})
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Fig. 3 Experimental apparatus [4](J. K. Park)
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