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A Study on Flame Dynamics and Combustion Instability
Stabilized with a V-gutter Type Flameholder in a model
ramjet combustor

Jinkwan Song* - Jeongjae Hwang* - Jaecheon Song* : Youngbin Yoon**

ABSTRACT

The goal of this study is to find flame dynamic behavior using a transverse fuel injection in a
model combustor, and is to investigate main causes of unstable combustion in a liquid-fueled
combustor.For transverse fuel injection into air cross flow, spray result shows similar tendency with
Wu et al.[1998] until spray arrives at flame-holder. However, passing through flame-holder, fuel inflow
into recirculation region of flameholder is not sufficient so it makes large difference between shear
flame and recirculation flame behind flameholder. In combustion tests, the stable flame shows a kind
of shear flames and low peaks of dynamic pressure frequencies. On the other hand, unstable flame
shows periodic detached flame in recirculation zone and a strong peak of dynamic pressure frequency.
The instability frequency is highly affected by influx air velocity, air temperature, equivalence ratio

and wake or vortex shedding frequency behind the flameholder

Key Words: Combustion Instability($14> E<F4]), Flame Dynamics(3}9] &8}, V-gutter Flameholder
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Fig. 2 Frequency domain of dynamic pressure
(instability frequency)
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