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In this work we had extended and implemented a fictitious domain method (FDM) for time
dependent combustion problems in non-regular domains. Such a method allows working in regular
domains using regular meshes independently of the geometry of the actual domain [1]. We are considering
the case when 2D flame propagates in a rectangular tube with obstacles and we focus our attention on its
numerical solution by FDM approach. The study is based on the assumption of a low Mach number flow
and uses a one-step global chemistry model of the methane-air laminar flame. The physical model
assumes a flow in the rectangular vessel with length L and cross section of 24 x 2h and with obstacles is
planar. The combustible gas is a stoichiometric methane-air mixture. Sound wave propagation is
neglected. The ideal gas law is valid. With these assumptions and using FDM approach, the governing
conservation equations of energy, species, state, mass and momentum in the low Mach number limit can
be written as follows
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where P, is the average pressure, p, is dynamic pressure. The fictitious coefficients are:

s A if xeQ s D,if xeQ s Eif xeQ
l(x)_{g,ifxeﬂf’ b (x)_{g,iferf’ d (x)_{g",iferf’

where Q is the actual flow domain, Q¢ is the fictitious domain (obstacle domain), & is small positive
parameter.

Boundary conditions are non-slip and heat- and mass isolated. At initial time the gas mixture is at
rest at a temperature of 300 K and pressure of P,(0)=Py=I10° Pa, p,=0. The transport coefficients,
thermodynamic data, kinetic coefficients and numerical algorithm are given elsewhere [2]. The
computational cost is almost the same as in the case of tube without obstacle.
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