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Thermodynamic Modeling of Heat Loss and Quenching in a Down Scaled
Combustor
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Abstract

Down scaled combustor undergoes increased heat loss that results in incomplete combustion or
quenching of the flame as a conscguence. Therefore, effect of enhanced heat loss should be understood to
design a MEMS scale combustion devices. Existing combustion models are inadequate for micro
combustors because they were developed for analysis of regular scale combustor where heat loss can be
ignored during the flame propagation. In this research a combustion model i$ proposed in order to estimate
the heat losg and predict quenching limit of flame in a down scaled combustor. Heat loss in the burned
region 1s expressed in a convective form as a product of wall surface area, heat transfer coefficient and
temperature difference. Comparison to the measurements showed satisfactory agreement of the pressure
and temperature drop. Quenching is accounted for by introducing a correlation of guenching parameter
and heat loss. The present model predicted bumt fraction of gases with reasonable accuracy and proved to
be applicable in thermal design of a micro combustor,
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