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Kinetic characteristics on two-stage ignition of methane-n-heptane dual fuel

LI Feng,ZHANG Zunhua, LIANG Junjie, WAN Qi, LI Gesheng

(School of Energy and Power Engineering, Wuhan University of Technology, Wuhan 430063, China)

Abstract; Based on the CHEMKIN PRO software, this paper selects the NUI 2016 mechanism to study methane-n-
heptane dual fuel. The two-stage ignition characteristics of methane-n-heptane dual fuel under medium and low
temperature conditions were investigated, and the corresponding chemical kinetic analysis was carried out. The
results show that the two-stage ignition behavior occurs when the initial temperature is lower than 750 K, and the
two-stage ignition process shows a certain NTC ( negative temperature coefficient) behavior; with the increase of n-
heptane content, the two-stage ignition delay time is reduced, and the effect is most significant when the n-heptane
content below about 75%. The related chemical kinetic analysis shows that the methane is mainly consumed in the
second stage, the n-heptane is oxidatively decomposed in the first stage and during the second stage it is completely
oxidized. By the reaction path analysis, it is found that the radicals and intermediates produced by the first stage
reaction increase the activity of the system and promote the ignition process of the dual fuel.
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Fig.2 Variations of mole fraction of OH and temperature (50%

methane—50%n-heptane, T = 700 K, P = 10 atm, ¢ =

1.0, 95% argon dilution)
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Fig.3  Variations of ignition delay time at different n-heptane
contents (The dash lines denote the first stage ignition
delay time; the solid lines denote the second stage
ignition delay time)
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Fig.8 Reaction path analyses for second stage ignition of dual fuel (50% methane—50%n-heptane, T = 700 K, P = 10 atm, ¢ =
1.0, 95% argon dilution)
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