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A Numerical Study on Combustion-Response Parameters
of Impinging-Jet Injectors for Stability Rating

Jin Woo Son* - Chul Jin Kim* - Chae Hoon Sohn**"

ABSTRACT

This study presents relations between the time lag and interaction index of the impinging-jet
injectors using the time lag model in a model chamber. The response of the flame is analyzed to
artificial perturbation with 5% amplitude of oxidizer speed at a resonance frequency. At the mixing
point of fuel and oxidizer, which determines the characteristic length, the relationship between velocity
perturbation and heat release rate is quantified by combustion parameters of interaction index and
time lag. In this method, time lag or delay is calculated by the characteristic length and the average
velocity obtained from numerical results. The tendency that the time delay decreases with axial jet

velocity has been observed.
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Table 2. Time lags and interaction indices at several
characteristic points at 1L mode

Test NO. 9
(Uo = 39 m/s, period, TiL = 2.56 msec)
No. of
Wavg | Ttheo Tu Teor n
cycles

L 37.5 1 0.73 | 0.34 | 0.34 0 0.77
I |3506| 083 | 145 | 145 0 1.73
Is; 2578 372 | 0.58 | 3.14 1 0.65
Iy 18.38 | 6.07 | 1.21 | 6.33 2 0.5
I5 15.14 | 892 | 1.17 | 8.85 3 0.32

Table 3. Time lags and interaction indices at several
characteristic points at 1T mode

Test NO. 9
(Uo = 39 m/s, period, Tir = 0.73 msec)
No. of
Wavg Ttheo Tu Teor n
cycles

L 37.5 1 0.73 | 036 | 0.36 0 0.65

I, |35.06| 083 | 0.58 | 0.58 0 0.9

I3 2578 | 3.72 | 0.28 | 3.93 5 0.022

Iy 18.38 | 6.07 | 0.35 | 6.19 8 0.04

Is 15.14 | 8.92 | 0.36 | 9.12 12 | 0.045
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