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The problem of propagation of a one-dimensional combustion wave in a periodically inhomo-
geneous medium is considered. The problem is motivated by the phenomenon of regularization
of detonation wave velocity oscillations discovered in recent studies on detonation in inhomo-
geneous mixtures [1]. It is known that both detonation waves [1], and slow combustion waves
[2], propagating in homogeneous media have complex nonlinear dynamics. In this case, the
wave velocity can oscillate regularly or chaotically depending on the mixture parameters (for
example, activation energy). The question of the influence of periodic external conditions on
such oscillations is of scientific and practical interest.

In this work, we study the phenomenon of regularization of the dynamics of a combustion wave
as it moves in a periodically inhomogeneous medium. A model system of reaction-diffusion
equations for dimensionless temperature T and fuel concentration C with Arrhenius kinetics of
energy release is studied:
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We investigate how spatial heterogeneity in the initial concentration of the fuel, C(x, 0), as well
as in the heat loss coefficient, q = q(x), affects wave dynamics. Specifically, we consider cases
where the initial concentration follows the profile C(x, 0) = C0 + ϵ sin(kx), or the heat loss
coefficient varies as q(x) = q0 + ϵ sin(kx), with ϵ and k representing the amplitude and wave
number of the perturbations, respectively. The influence of these parameters on combustion
wave dynamics is analysed by numerically solving the system of equations (1) for different val-
ues of k, and determining the corresponding wave velocity for each case.

The analysis performed allowed us to detect the phenomena of regularization and mode locking
of oscillations and the existence of synchronization regions at certain values of the wave number.
The nature of the oscillations is seen to depend significantly on k.
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