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Development of reaction model with Fourier series and advanced acceleration of
combustion numerical simulations

NAKAMURA, Hisashi
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To reduce high computational costs for combustion numerical simulations with
detailed reaction models, a new approach “ building-up” was taken for constructing a simple reaction
model in this study. Several steps of reactions were selected based on combustion phenomenology and model
parameters were determined by a semi-empirical method to examine multiple combustion characteristics. The
developed simple reaction model was employed in combustion numerical simulations, and satisfactory
agreement with computational results obtained by a detailed reaction model and significant reduction of
computational time (50 times faster) was confirmed. For further acceleration, the relaxation of stiffness
due to strong non-linearity of Arrhenius expressions was tested by Fourier series, which was not
completed.
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