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I-Motivation

» Fossil fuels depletion and EPA regulations drive the need for:
O Alternative synthetic fuels
U Efficient engines with high pressure compression ratios
U Burning in the lean premixed mode to reduce emissions
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» Homogenous Compression Charge Ignition (HCCI) Engines
auto-ignite a homogenous lean premixed charge at high pressure
compression ratios

III-Numerical Setup : HCCI
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IV-NTC Autoignition (OD/DNS)

II-HCCI Operation and Challenges
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Not well understood (Objectives):

* Autoignition at low temperature with thermal/mixture stratification
* Effect of exhaust gas recirculation (EGR) on autoignition

* The coupling effect of transport/chemistry on LTC ignition
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Bl S o VII-Conclusion
_ U DNSs are conducted for a stratified HCCI engine with EGR
§ 3 -~ U DME/air has three ignition stages in the NTC region initial conditions
£ s & UH,0, addition from EGR accelerates ignition by the OH radical pool
N = =
4 =4 U Thermal and mixture stratification introduce mixing time scales that
interact strongly with chemistry after the LTC ignition stage
| U Two different reaction front ignition modes are found : a
Xeum - 0 E homogeneous ignition and deflagration modes

Deflagration wave at flame front A, D,E,F,G, and H
Homogeneous spontaneous ignition at point C

U A criteria to distinguish between the different modes are developed
based on the local time scales and radical pool




