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Asymptotic Analysis of Ignition of a Semi-Infinite Body
for a Large Activation Energy
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Abstract

The ignition of solid particle under strong convective heating has been investigated by applying
an asymptotic analysis to a semi-infinite body for varying values of gas recovery temperature and
convective heat transfer coefficient. It was found that if the scale of the reaction zone is much
smaller than the characteristic length of the body size, then infinite body theory can be used to
estimate the ignition delay time. Furthermore, the convective heat transfer coefficient was found
to have more influence on predicting the ignition delay times of particle exposed to an incident
shock wave rather than the gas recovery temperature.
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Fig. 2 Variation of convective heat transfer coeffi-
cient and gas recovery temperature with time
for 53 and 74 micron coal particles at M =4.8
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Fig. 3 Comparison of measured and asymptotically
computed ignition delays of coal dust
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