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Motivation

@ Ciritical role of flame retardants In fire safety engineering necessitates understanding of impact on combustion processes
@ Numerical modeling helps to analyze the processes

@ Complex reaction mechanisms and different time scales lead to high dimension and stiffness of partial differential equation system
resulting in high CPU time M Reduction of CPU time by using reduced kinetic models

@ REDIMs are used to capture and to describe complete extinction process and influence of flame retardants

Model system and methodology
@ Premixed stoichiometric Methane/Air/DMMP flame traveling towards a cold wall with T=500K H .
ead On Quenching (HOQ

@ Flame-Wall Interaction with Head-On-Quenching using Jayaweera Mechanism [1] for DMMP burned gas

® Reduction using Reaction-Diffusion Manifold (REDIM) method [2] -EP

@ The inhibiting character of the flame retardant challenges the generation of the reduced kinetics x‘ unburned gas
due to the complexity of the chemical system AN NN NN NN N

@ Assuming that only a few reactive and diffusive processes couple, the fast and very slow time scales can be decoupled and the slow
scales are coupled to the transport processes. The states during combustion processes are constrained to a low dimensional
manifold, which can be parameterized by a small number of variables, represented by the vector 6 of generalized coordinates.

Evolution equation for REDIM aa—lf = (I —Yoyy) {F + % (Dlpg)()g)(}

Gradient estimate y = Y/ grad(y) of the physical variables and initial guess are obtained from detailed sample solutions
Manifold parametrized by 2 dimensions describing the heat loss towards the wall and the progress of chemical reaction
@ The stationary solution (¢t — o) of the REDIM equation provides the REDIM; y¥(0),y;, ¥4 F & Dyg are tabulated at every grid point

Results ® The addition of DMMP
leads to different
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