440 A =R B, A27Y A4E, pp. 440~446, 2003

AAR FE5FNA FA-AARL HA Pt 7

3

i

* = k% +
SHeT FAET- UET

(2002 7€ 209 A<, 20039 19 11Y HAER)

Acoustic Response of Hydrogen/Liquid Oxygen Flame in
Stagnation-Point Flow

Sung Woo Park, Suk Ho Chung and Hong Jip Kim

Key Words: Acoustic Instability(2 33} £93 4l), Hydrogen/Liquid Oxygen Flame(T4x-8 & AFA
3}9), Rayleigh Criterion(Rayleigh 7]%), Extinction(% %), Nonlinear Response(H]414

<H)
Abstract

Steady-state structure and acoustic pressure responses of GH,-LOx diffusion flames in stagnation-point
flow configuration have been studied numerically with a detailed chemistry to investigate the acoustic
instabilities. The Rayleigh criterion is adopted to judge the instability of the GH.-LOx flames from
amplification and attenuation responses at various acoustic pressure oscillation conditions for
near-equilibrium to near-extinction regimes. Steady state flame structure showed that the chain branching
zone is embedded in surrounding two recombination zones. The acoustic responses of GH>-LOx flame
showed that the responses in near-extinction regime always have amplification effect regardless of
realistic acoustic frequency. That is, GH>-LOx flame near-extinction is much sensitive to pressure
perturbation because of the strong effect of a finite-chemistry.
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Fig. 1 Schematic diagram of diffusion flame in
stagnation-point flow
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