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Abstract: As one of the primary performances of the diesel engine, the special power can be promoted by increasing the
speed or the indicated mean effective pressure. However, the diesel engine will not have enough time for fuel-air mixing and
combustion under higher speed, so the excellent matching of injection-bowl is the main way to improve mixing and accelerate
combustion. In order to achieve the rapid combustion of a high-speed diesel engine, the effects of piston bowl geometry,
diameter-depth ratio, and nozzle arrangement on combustion and performance are calculated by using CFD numerical
simulation. The results show that the mixing quality can be improved, the combustion duration can be shortened, and higher
combustion efficiency and higher power can be obtained by using a double-layer diverging combustion chamber with a
shallow basin structure in the upper and lower layers. With the increase of the diameter-depth ratio of the two-layer diverging
combustion chamber, the maximum explosion pressure, the peak heat release rate and the turbulent kinetic energy increase,
and the power rise is continuously improved. A new double-layer diverging combustion system matched with a double-layer
stagger nozzle based on double-layer diverging combustion chamber the is proposed, the mixing in the cylinder is uniform, the
combustion is accelerated and close to complete combustion, and the special power is 61.39kW/L.
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