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Experimental Study on Edge Flame Instabilities in Solid
Rocket Combustion
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ABSTRACT

Experiments in low strain rate methane-air counterflow diffusion flames diluted with CO; have been
conducted to investigate the flame extinction behavior and edge flame oscillation The critical mole fraction
at flame extinction is examined in terms of velocity ratio and global strain rate. Onset conditions of the
edge flame oscillation and the relevant modes are also provided with global strain rate. It is observed that
flame length is intimately relevant to lateral heat loss, and this affects flame extinction and edge flame
oscillation considerably. Edge flame oscillations are categorized into three: a growing-, a decaying-, and a

harmonic-oscillation mode.
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Fig. 1 Representative direct photo and schematic
diagram of low strain rate counterflow
diffusion flame configuration.
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Fig. 2 Schematic diagram of counterflow burner and
flow system.

Figure 2= A¥ol| AH&-d a7 sy e %E
A Aol tig MFmeltt. diFF WHA
26mm, ¥y =& 7 1AL 15mmE 11‘;‘]3]'%1
o} F&o o3 =29 B YA &= FA
Z71 FAE A8 9 Wy B o8 T E 9
£3 Y e AA3Pt By HE R
€ plAg dA] 2388 AXste =& FT9
A 74 #F5 £5E A E Y YF 3
o mEe Hu FHA AF JF 3dL AA
3171 A3 ALE A fF(curtain fl
AH-&-3t Aot

dEE WeE Ao, o stgsE o
8 Zd Hrbstgaok. F7bA(diluent) 2R 0] 4+3}

il

FAE AFRE o]fE 98 & Lewis FE 1R

I, A AFE G949

g 2 87) gl

oA s Bgdel & BFY Ao g
27 Mol 4P WA HI AFES U3
JA fAHEA oligvrel FFFFE 37}
AFWA dAsdch A HE AFES G
% o] FegoH?,

a=— 1+V\/\/g ,V,.:% )

q7N V& d8s 4sA & vy H9E

dNel £xulE du@ch Hdel Y AT
SONYARe] TAd mltio} 7hujetg o] §3te]
sk ojustga Asld @e dr =

- 280 -



Lewis & WY+t 0.80960)4 0.82170)913, A3}
A & Lewis &t 1.0643°0]3]t}.

~—m— 10 Computation, Oppdif
~e- Experiment. V=t

10 T T T A
-+~ Experiment, V=2

< ~w- Experiment, V=3
= LR L B R
Sosf e
3 S == o =3
= iR - ¢
c 06 H 3 '/ 1
5 s ]
g T
e P
woal I B
5] b
£ P
o * cf
Q |
O ool & ]
s /
£ ;
© 0.0 —_ L 1 1 1

20 30 40 50 &0

o
>

Global strain rate, s™'
Fig. 3 ‘Measured and computed critcal CO> mole
fractions of the fuel stream at extinction with
global strain rate for various velocity ratios.
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Fig. 4 Representative flame oscillation modes
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Fig. 5 Temporal variation of the radial flame length at
flame extinction with velocity ratios
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