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Abstract

The effect of thermal stratification on the ignition of a lean homogeneous n-heptanefair mixture at constantwolume and high pressure is investinated by direct
numerical simulations (DME) with a new 88-species reduced kinetic mechanism developed for very lean mixures from the detailed LLMNL mechanism (H.J
Curran etal, Combust Flame 128 (2002) 253—280). Two-dimensional DNS are petformed in a fixed volume with a two-ditmensional isotropic velocity spectrum
and temperature fluctuations superimposed on the initial scalar fields. The influence of variations in the initial ternperature field, imposed by changing the mean
and variance of temperature, and the ratio of turbulence to ignition delay timescale on multi-stage ignition of a lean r-heptanefair midure is studied. In general, the
mean heat release rate increases maore slowly with increasing thermal stratification regardiess ofthe mean initial temperature. lgnition delay decreases with
increasing thermal stratification for high mean initial temperature relative to the negative temperature coefficient (NTC) regime. Itis, however, increased with
increasing thermal fluctuations for relatively low mean initial ternperature resulting from a longer overall ignition delay of the mixure. Displacement speed and
Damkdhler number analyses reveal that the high degree of thermal siratification induces deflagration rather than spontaneous ignition at the reaction fronts, and
hence, the mean heat release rate is smoother subsequent to therral runaway oceurring at the highest temperature regions in the damain. Chemical explosive
mode analysis (CEMA) also verifies that mixing counterbalances chemical explosion at the reaction fronts for cases with large temperature fluctuation. tis also
found that if the ratio ofturbulence to ignition delay timescale is shor, resultant diminished scalar fluctuations cause the overall ignition to occur by spontaneous
ignition. Howwewer, the averall effect of turbulence is small compared to the effect of thermal stratification. These results suggest thatthe critical degree ofthermal
stratification for smooth operation of homogeneous charge compression-ignition (HCCly engines depends on hoth the mean and fluctuations in initial
ternperature which should he considered in controlling ignition timing and preventing an overly rapid increase in pressure in HCCl combustion,
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For articles from journals which have just been printed it can occur that the volume has not
reached the supplying library yet. This will then lead to a delay until being scanned. Either try
again later or order via Elsevier ScienceDirect.

6) After the order has been placed and the article is scanned it is then delivered via email directly
to the email-address of the institution.

7) The invoice arrives monthly and is sent to the institute. Check the invoice and then for payment
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