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The Characteristics of Unconfined Hydrogen Diffusion Flames
in Supersonic Air Flows
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ABSTRACT

The objective of this research is to understand the characteristics of a nonpremixed, turbulent, hydrogen
jet flame which is stabilized in Mach 1.8 coflowing air flows. In order to investigate the flame structure,
flame lengths and fuel trajectories were measured by using direct photography, acetone PLIF, Mie
scattering techniques, and numerical simulation. Effect of increasing air velocity was investigated when fuel
velocity is fixed. The subsonic flame length was decreased drastically, however the supersonic flame length
was increased slowly. Then the change of flame blow out characteristics was observed as varying fuel
nozzle lip thickness. The flame stability can be increased when fuel nozzle lip thickness was increased,
which indicates that the minimum fuel lip thickness ratio is required for the stable supersonic flames.
Also, it is found that fuel jet is blocked by high pressure zone and low scattering zone is made. Then the
fuel that was moving along the recirculation zone had longer residence time within the supersonic flames,

which made partially premixed zone.
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Fig. 1 Schematic of supersonic combustor
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Table 2. Experimental conditions
(1psig = 1psi + 14.7psi, 1atm = 14.7psi)
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