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ABSTRACT

In order to analyze the flammability limit and structure of the gaseous methane-gaseous oxygen
diffusion flame formed through a shear coaxial injector, combustion experiments were carried out
according to the condition of injector recess and propellant mass-flow rate. As a result, it was confirmed
that stable anchored flame was observed even at the high oxygen Reynolds number as the propellant
momentum flux ratio increased, and that the recess had no significant influence on the flame shape and
flammability limit. The anchored flame visualized through a chemiluminescence showed the maximum
OH radical emission intensity at a specific position, irrespective of the propellant injection condition, and

the radical intensity was greatly reduced by the injector recess.
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Fig. 3 Configuration of and flame formation mechanism
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Table 1. Experimental conditions.

without recess (I,/d; ,, = 0) with recess (I./d; ,, = 1)
Equivalence ratio Equivalence ratio
R Ids No. of R lds No. of
(O/F)mass (@= (o/h),,,.. ) (O/F)mom gyf}; S 1500 (O/F)mass (o= (O/F), 0 ) (O/F)mom gyrjgi s ;Oo
= xidizer, = idizer,
(O, er Re (O 1y pidizer, Re

15.55 17,166 * 15.71 17,367 *
15.31 20,478 * 16.66 21,711 *
20 0500 17.47 24,047 * 20 0300 14.87 23,082 *
15.40 27,671 * 15.00 26,151 *

19.53 21,435 19.51 21,475

19.35 25,635 #A 19.82 25,867

2.5 0.625 25 0.625

19.86 29,809 * 19.19 29,389 *
19.42 34,440 * 19.00 34,104 *

22.99 25,316 #B 23.32 25,583

23.38 30,793 22.98 30,023

30 0750 23.86 35,571 30 0750 23.51 35,716
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27.88 35,890 27.61 35,670

35 0875 27.05 41,334 #D 35 0875 27.82 42,044
27.05 47,300 * 27.92 46,635 *

31.02 34,242 31.41 34,258
31.49 40,911 #E 32.50 40,456 #F

0 1.000 30.52 47,300 40 1.000 31.89 47,692
31.50 54,594 * 34.38 52,607 *
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