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Effects of Hydrogen-Rich Reformed Gas on the Combustion Reaction
Process in a Natural Gas Engine
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Abstract: To investigate the regulation mechanism of reformed exhaust gas recirculation (REGR)
technology on the combustion and emission of natural gas engines, a numerical simulation study
on the combustion process of the spark-ignition natural gas engine was conducted. The results
show that the effects of hydrogen-rich reformed gas addition on the combustion process of natural
gas engines are inverse to that of increasing excess air coefficient. Specifically, the ignition time
of fuel advances by 1.42° and the combustion duration is shortened with the increase of the
reformed gas addition rate(REGR rate). However, with the increase of excess air coefficient, the
in-cylinder pressure and the heat release rate both decrease, and also, the ignition time is delayed
by 2.24°. When REGR rate increases by 16%, the total hydrocarbon (THC) and NO, emission
are reduced by 26.98% and 62.52%, respectively; but the engine power will be reduced by
9.52%. Thereout, the influences of REGR rate on the fuel combustion process and pollutant
formation process of liquefied natural gas engines were further analyzed from the perspective of
chemical kinetics. It shows that the proportion of OH radical participating in CH, consumption

reaction increases with the REGR rate. Consequently, the combustion phase is advanced by
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accelerating the elementary reaction rate, and the unburned HC emission is reduced as well.

Keywords: natural gas engine; reformed exhaust gas recirculation; combustion reaction process;

chemical kinetics analysis
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Table 1 Parameters of YC6MK 200NL-C20 engine
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Table 2 Comparison of simulated and experimental values of

emissions
Hee «(NO,) /10 ° 2(CH,)/10°° 2(CO)/10°
rW g [E] 2 697 663.9 227.0
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Table 3 Simulation parameters
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Table 4 Average heat value of mixture
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Fig. 3 Pressure and heat release rate with different REGR

rates when A=1. 43
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