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ABSTRACT

To improve the efficiency of explicit Low-Mach finite rate chemistry solvers, traditionally splitting
methods are applied. In such methods the non-linear stiff chemical source term is treated sepa-
rately, usually, implicitly and the non-stiff advection and the diffusion term, are treated explicitly.
This method however, limits the temporal order of the solution to first order. Ren et.al in [1]
describes various second order splitting methods which can be applied to reacting flow simulations
to have a higher order the temporal scheme. Speth et.al, [2] extends the splitting methods to a
balanced/rebalanced method wherein the weights of the splitting coefficients are computed dynam-
ically, this would increase the accuracy of the method with minimal increase of computational time.
These methods are assessed in [1] and [2], respectively with application to theoretical problems,
however there is a lack of literature on the effect of the order of splitting on real applications, which
would be main focus of this study.

This study quantifies and outlays the effect of the order of splitting on physical steady-state and
transient problems, such as laminar premixed flames and counterflow auto-igniting flames. These
flames are then compared against solutions obtained for the same problems with a fully implicit
solver. Deviations are noted in the prediction of species of interest like major species or soot precur-
sors in localised regions of the flame, more global quantities such as flame speed and autoignition
delay time are also compared.

Once the effect of the order of the method is understood the study extends to the balancing/rebalancing
method [2], solutions obtained from this method are compared against the standard 2nd order split-
ting [1], in terms of accuracy and costs.
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