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ABSTRACT

In order to analyze combustion characteristics of methane-oxygen diffusion flame in a model
combustor, combustion experiments were carried out under various spray conditions of propellant
scrutinizing combustion stability limit and flame shapes. As the propellant approached the theoretical
equivalence ratio condition, a stable detached flame was observed even under high oxygen Reynolds
number. And the length of the visible flame increased and the lift-off distance of the flame exhibited a
tendency toward decrease. Due to the swirl effect of the propellant by the swirl-coaxial injector, a
wide and short flame was produced. Thus, it may be appropriate to employ the swirl-coaxial injector

in thrusters having a limited physical dimension.
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Fig. 1 Schematic of experimental setup. Fig. 2 Configuration of swirl-coaxial injector.
Table 1. Experimental conditions.
(0 /P ) 0O, - CHy Chamber Pressure, | Reynolds No. of Reynolds No. of
mem Equivalence Ratio P, (psi) Oy, Re, CH,, Rey
19.8 - 20.1 0.62 - 0.63 25.64 - 36.55 12,911 - 25,516 3,788 - 7,705
239 - 242 075 - 0.76 27.67 - 47.22 15,347 - 36,085 3,820 - 8,848
27.7 - 28.6 087 - 0.89 31.26 - 53.36 17,865 - 41,836 3,837 - 8,894
319 - 328 098 - 1.01 33.55 - 58.46 20,025 - 47,275 3,851 - 8,971
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Fig. 5 Direct-flame and flame-edge images of methane-oxygen diffusion flame with various propellant supply

conditions.
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