2023 FHMIER . Kk, BEREZERES
The International Symposium on High-efficiency, low-carbon emission and Combustion in Engines*

R B TR AR EE SRR K IR R AT I IR UM 5

&L, B, FiRE
(FEAMRSE (B RESaI TR, F5 266580)

Simulation Study on Combustion and Knock
Characteristics of Low-Carbon Alcohol Gasoline

Under Lean-Burn Atmosphere
Ma Ruixiu, Feng Hongqing, Niu Zhenze

(Department of Energy and Power Engineering, China University of Petroleum, Qingdao
266580, China)

Abstract: A simplified five-component mechanism of TRF/ethanol/n-butanol was constructed based on the idea of semi-decoupling,
and the combustion process and knock characteristics of a boosted direct injection gasoline engine burning low-carbon alcohol
gasoline under a lean-burn combustion atmosphere were simulated and studied. The results show that lean-burn combustion is
conducive to reducing the knock intensity, blending n-butanol in a lean-burn atmosphere increases the knock tendency, and different
field distributions such as temperature field, free radical field and velocity field are reflected in the knock combustion process, but
the change in knock intensity is closely related to the blending ratio, and the physicochemical role of n-butanol occupies different
positions under different blending ratios. In addition, lean-burn combustion and doping n-butanol are conducive to improving thermal
efficiency and accelerating flame propagation speed, the earliest moment of knock at 15% doping ratio but the intensity of the knock
is more moderate, should be based on this use of different strategies to optimize its combustion process to further enhance thermal

efficiency.
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