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Proposal of a Robust and Fast Integration Method for Chemical Kinetics

Eiji SHIMA and Yuuhi MORII

ABSTRACT

Analysis of detailed chemical reactions of combustion sometimes requires the handling of hundreds to thousands of

chemical species, and often involves very fast reactions. In the calculation combining CFD and such a chemical reaction,

most of the total calculation time is occupied by chemical reaction calculation. In this paper, we propose a new method

using a simple implicit method and time step decision method. Although this method requires inner iteration, it fulfills

high speed and conservation law completely. We will show the formulation of the new scheme, then its effectiveness and

accuracy will be shown using 0-D premixed ignition and 1-D laminar flame.
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Tab 1. Summary of detailed chemical kinetic models.

No. of Species No. of reactions
Ha/O2 11 34
CH4/O2 68 334
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Fig. 1. Temperature history of H2/Oz case.
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Fig. 2. Temperature history of CH4/Oz case.
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Fig. 4. Temperature history of CH4/Oz case.

Tab. 2. Accelerate ration of CPU cost.
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Fig. 5. Laminar flame velocity history of H2/Oz case.
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Fig. 7 Temperature history of H2/O2 case.

Tab.4  Accelerate ration of CPU cost.

dt=10"7 dt=10"8 dt=10"
VODE 1.00 4.47 33.5
P3CO 2.07 3.73 13.1
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