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多次喷射对增压柴油机高负荷工况排放影响的数值分析
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摘要： 

应用CFD模拟软件FIRE对车用增压柴油机高负荷工况下采用多次喷射策略的缸内工作过程进行了数值计算，分析了

单次喷射的喷油正时、单次预喷射的预喷射量和预\主喷射间隔角及两次预喷射对燃烧过程以及NOx和碳烟生成过

程的影响。研究结果表明：利用多次喷射策略能获得比单次喷射策略更好的NOx和碳烟折衷关系。在预喷射策略

中，增大预喷射量和预\主喷射间隔角，碳烟的生成量减少，NOx增加。同时，在预喷射总量不变的情况下采用适

当的两次预喷射策略可以较单次预喷射策略进一步降低碳烟的生成量，而NOx的变化不大。 
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Numerical analysis of effects of multiple injection on emissions under high load of 
turbocharged diesel engine
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1.College of Automotive Engineering,Jilin University|Changchun 130022,China；2.College of 

Chemisty,Jilin University|Changchun 130012,China 

Abstract: 

A numerical simulation of the thermodynamic cycle and especially the combustion process was 
performed for a turbocharged vehicle diesel engine using different multiple-injection strategy under high 
load by means of a 3-dimensional CFD numerical analysis software FIRE. The effects of injection timing 
of the single-injection, the pilot injection quantity and the interval between the pilot and the main 
injections of the dual-injection, and the two pilot-injections on the combustion process and the formation 
of NOx and soot were discussed. The simulated results indicated that better trade-off between the 
formations of NOx  and soot can be achcived by using the multiple-injection strategy than using the 
simgle-injection strategy. Under the single-pilot dual injection strategy, increasing the pilot injection 
quantity and the interval between the injections leads to decrease of soot formation and increase of 
NOx  formation. The two pilot-injection strategy seems more effective in reducing the soot formation 
than the single pilot-injection under the same total pilot-injection quantity without obvious penalty on 
NOx  formation.
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