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Simulation results from Aramco 2.0, USC Mech Il and HP-Mech are close
to each other, however GRI 3.0 predicts a significantly shorter
autoignition delay, having approximately a factor of 3 difference



Autoignition Delays of CH, in Ar

* Pressure: 95%3 bar, and temperature range of 1248 to 1410 K
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No chemical effect from diluent is observed 6



Autoignition Delays of CH, iIn CO, and Ar

* Pressure: 20015 bar, and temperature range of 1137 to 1380 K
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Temperature further distinguishes different kinetic models
- High T kinetics is much simpler than low T kinetics




Chemical Analysis

* CH3;+CH;+M=C,H+M, M should matter
 lItis approaching high pressure limit...
 How about low pressure?

« The third body efficiency of CO, was investigated by doubling its value,
which has a negligible effect on autoignition from 1-15 atm

J.W. Hargis, E.L. Petersen, Energy & Fuels, (29) 2015
S. Vasu, D.F. Davidson, R.K. Hanson, Energy & Fuels, (25) 2011
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Aramco 2.0

CH, Reaction Pathway Analysis

FFCM-1
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CH, branching ratio
dictates ignition



CH, Reaction Pathway Analysis
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Ignition delay (18)
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Conclusion

* High pressure CH, and syngas
autoignition delays were measured at 100
and 200 bar

* CH;0, Is important at high pressure and
relatively low temperature conditions

» CO, has chemical effect on elementary
reactions through third body collision
efficiency, but the overall effect on ignition
IS washed out
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