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LES Study of Knocking Combustion in a Diesel Engine
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Abstract: To resolve the failure problem of a diesel engine frequently occurred in the
low-temperature environments, a numerical study of combustion process in the failure operation
points was carried out. The experimental results show that, when the intake temperature is below
40°C, a strong fluctuation of in-cylinder pressure occurs during the combustion process under the
condition of 70% load at 1500rpm. And especially, the pressure rise rate increases sharply, even
beyond 4MPa/°CA. In this paper, using by the Large Eddy Simulation (LES) Method,
phenomenon of knocking combustion and pressure fluctuation is reproduced. Besides, when
intake temperature further reduces to -10°C, the numerical results show that high-temperature
zone exists on the locations of piston edge and valve pockets, which agrees with the location of
piston erosion basically well.
Key words: diesel engine; LES; knocking combustion
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