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Abstract

Chemical species undergoing spontaneous reactions and temperature
oxidation of materials are useful in explosion safety, propulsion
detonation and chemical synthesis. Thus, this study considers the
dynamics of temperature oxidation of a two-step exothermic
combustion and thermal ignition in a concentric isothermal cylinder
with diverse boundary constraints. With constant thermal reactant
conductivity and diffusion, a time-dependent partial derivative model is
developed to give insight into the chemistry of the branch chain
reaction, pre-exponential factor, Arrhenius kinetic, and critical
behaviour of the system. A finite semi-discretization difference method
provides a numerical solution to the model. An investigation is carried
out on the various boundary conditions impact on the thermal
distribution, stability and ignition of the homogenous species reactant.



Model Assumptions

Consider the chemistry of the branch-chain explosion model for reactant diffusion
at rest without pre-mixture of combustible species in an indefinite concentric
cylinder. An exothermic irreversible reaction occurs in a device subject to
asymmetric constraints, mixed type-one constraints, and mixed type-two
constraints with Arrhenius exponential approximate and activation energy.
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