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Abstract : Ignition by lasers is studied to apply for rocket (reaction) engines for attitude-control of spacecrafts. To optimize
the ignition devices, the minimum ignition energy (Emin) of propellant (H2-O2) must be evaluated. There are no experimental
data for Hy with pure O3 since the H» flame tends to transit to detonation. The Emin can be evaluated as the enthalpy carried
with a minimum flame. The enthalpy density, the flame thickness and activation energy (8) of the plane-adiabatic flame
were evaluated by numerical experiments using a flame code, CHEMKIN. The minimum flame governed by heat loss and
selective diffusion in curved H, flames was investigated by an activation energy asymptotics by using the 3. The Emin of
H>-O; and H»-air flames was estimated from the quenching diameter propagating in narrow tubes. The Enin of the H»-air
flame was evaluated to be about 10 uJ, which can be compared with the experimental data of 20 uJ. The quenching diameter
and the Emin of the H»-O3 stoichiometric flame were predicted to be approximately 500 um and 2 uJ, respectively. Conditions
necessary to achieve the laser-ablation ignition were discussed.
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Fig.2 Determinations of preheat zone thickness: dT/dx(T) plots
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Fig.3 Comparison of flame thickness (air-H> flames, 0.1MPa)
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u/u,

flame speed: x

0.5 1
heat loss: Q

1.5

Fig.A1 Effects of heat loss (Q) and curvature (€2) on flame speed (k)
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critical flame speed at quenching:
K*=0.6069+0.24290+0.02796022
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selective diffusion parameter: Q

Fig.A2 Critical flame speed (k*) and heat loss (Q*)
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