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Effect of Cylinder Leakage on the Combustion in the Cylinder
of a Diesel Engine
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Abstract: In view of the lack of research on the influence of cylinder leakage on the gas flow and combustion in
the cylinder of diesel engine, based on CONVERGE software, this paper takes the heavy-duty diesel engine as an
example, establishes a mathematical model and an air leakage model, carries out the meshing under the boundary
conditions and initial conditions that the heavy-duty diesel engine should meet, and verifies the grid independence
and the leakage model. On this basis, the influence of different cylinder leakage conditions on the gas flow veloc-
ity, turbulent kinetic energy, combustion temperature, pressure and exothermic rate in the cylinder was
studied, and the gas flow velocity and combustion law in the cylinder at different speeds were studied under the
same leakage area. The results show that: During the whole combustion process, with the gradual increase of the
cylinder leakage area, the gas flow velocity and turbulent kinetic energy in the cylinder of the diesel engine in-
crease rapidly, while the cylinder pressure decreases, the heat release rate and its peak value decrease, the peak
value of the heat release rate lags behind due to the increase of the lag period, and the cylinder temperature shows
a complex change trend due to the post-combustion. Under the same leakage area, with the gradual increase of

speed, cylinder pressure, heat release rate peak value continuously increase, while gas flow speed, turbulent
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kinetic energy, and cylinder temperature exhibit different trends in different combustion stages due to the greater

air leakage at low speed. Through this study, the influence of cylinder leakage on the operation of diesel engine is

analyzed in depth, which lays a theoretical foundation for further improving engine performance and extending

engine service life.
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Tab.2 Parameters of the air leakage model
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Fig.12 The temperature field change in the cylinder under different crevice conditions at speed 800 r/min
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