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Tab.1 Main parameters of the engine
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Fig.1 Two-dimension grid model of the combustion chamber
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Fig.2 Pressure curves with different O, mole percent
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Tab.2 Power performance simulation of the engine
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Fig.4 Pressure curve with different O, mole percent
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Fig.5 Temperature curve with different O, mole percent
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Fig. 6 Pressure fields distribution at the typical crank angle
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Tab.4 Power performance simulation of the engine
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Fig. 8 Optical visualization test bench
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Fig.9 Flame images and temperature field distribution in cylinder in the normal intake environment
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Numerical Simulation on Diesel Engine Combustion Characteristics

in 0,/CO, Environment

Chen Hanyu'? Zuo Chengji' Wang Zuofeng' Wang Duidui'
(1. School of Mechanical and Automobile Engineering, Hefei University of Technology, Hefei 230009, China
2. Department of Energy Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract; In order to break through the “NO_-Soot” trade-off curve bound of the diesel engine, a new
diesel engine combustion mode in the 0,/CO, environment is proposed. The pressure, temperature fields
distribution of the cylinder and the power performance of the engine were simulated by AVL — FIRE
software. The influence of various parameters on the engine combustion characteristics were analyzed, so
the optimal O,/CO, mole percent was obtained. Finally, the visualization research of combustion process
in cylinder was carried out on the optical engine test bench. The simulation results indicate that when the
injection advance angle is unchanged, fuel can’t be ignited or burnt as O, is below 50% , and the mole
percent that 65% 0O, and 35% CO, is the optimum in this scheme;when the injection advance angle is
changed, the scheme that 50% O, and 50% CO, is the optimum. The visualization tests show that the
average temperature in cylinder is lower at the maximum pressure rise rate and the maximum heat release
rate, nevertheless the average temperature in cylinder is slightly higher at the peak pressure in the
0,/CO, environment compared to that in the normal intake environment. The diffusion combustion speed
during the main combustion period approximately increases by 37. 6% in the 0,/CO, environment
compared with that in the normal intake environment.
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