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Abstract

In order to explore the rationality of the prediction of the real combustion situation of specific two
groups of chemical reaction mechanisms in the field of RCCI three-fuel (diesel-natural gas-hydrogen)
combustion, this paper conducts numerical simulation research on the chemical reaction me-
chanism of three-fuel combustion, compares the simulation results of different mechanisms for
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n-heptane, natural gas and hydrogen ignition delay time and laminar flow flame velocity, and finds
that the 143-746 mechanism has a better simulation effect in the laminar flow flame velocity of
n-heptane and hydrogen and the ignition delay time of natural gas and n-heptane. The 76-464
mechanism is superior to the 143-746 mechanism in terms of natural gas laminar flow flame ve-
locity, and the simulation of hydrogen ignition delay time has a similar degree of deviation from
the experimental value, and the difference is not obvious. Based on comprehensive consideration,
it is believed that the mechanism of 143-746 is more suitable for the research of RCCI three-fuel
combustion.
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Table 1. Scenario point parameters for simulation settings
= 1. RENEEM IR SRS
MEk 9=05 =10
RN i E/K J& 71/atm i EE/K JE J3/atm
1 1063 14.9 809 10.8
2 1101 12.7 972 11.8
3 1224 11.8 1096 11.9
4 873 40.7 1196 12.3
5 944 44.3 788 49.2
6 1014 473 899 46.4
7 1110 51.6 991 50.3
8 1161 46.2 1022 45.0
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Figure 1. Ignition delay time of n-heptane under different working conditions
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Figure 2. Natural gas ignition delay time under different operating conditions
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Figure 3. Hydrogen ignition delay time under different working conditions
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Figure 4. The laminar flame velocity of n-heptane under different working conditions
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Figure 5. Methane laminar flame velocity under different working conditions
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Figure 6. T=293 K, P =1 atm, Laminar flow flame velocity of hydrogen under different equivalent ratio conditions
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