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Abstract

Through the present work a new concept of a flamelet modeling is taken into
consideration. Where the physical 2-D space was transformed to Two-dimensional
space where the mixture fraction and reaction progress variable are ta'ken as
coordinates in this space instead of the old concept of the very thin flamelet where
the two-dimensional physical space was transformed to one-dimensional space where
the mixture fraction or the reaction progress variable is taken as a coordinate in this
space. The most important gain in this transformation is that each point in the
physical space is equivalent to a point in transformed space instead of a contour in
the old transformation. '

Numerical scheme using UPWIND method with the help of MATLAB as a
programming tool is adopted where a new code was written righf from scratch to
solve the present problem. Four-step kinetic mechanism by N.Peters (1] is used to
get the distribution field of oxygen, carbon monoxide, water vapor, hydrogen radical,
hydrogen molecule, and fuel, which is natural gas-in the present work. Energy
equation is adopted in the present work to calculate the temperature field as one of
the dependent variables. The radiation effect in the present work is neglect..

The study shows the significant effect of the stretching rate in the two-
dimensional transformed space, where the heat transfers form a surface area rather
than thin sheet /2] This effect reflects on the value of the stretching rate at which
the flame reaches the extinction limit. In the present study the flame reaches the
extinction limit at a stretching rate equals 7.5 s~ while the flame reaches the
extinction limit at a stretching rate 18 s~ in the previous thin flamelet studies.

Finally, the present work can be considered as a extension for the two variable
approach, where it takes into consideration some flame features which were neglected
by Janicka and Kollmann($)]. ‘
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