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Combustion and Emission Characteristics of Gaseous Direct
Injection to Natural Gas Engine with Diesel Ignition under
Multi-injection Laws of Natural Gas

XIAO Min, ZHOU Xing-xing
(Jiangsu University of Science and Technology, Jiangsu Zhenjiang 212003, China)

Abstract: In this paper, the law of direct injection of natural gas for the 6L190 diesel/natural gas dual fuel engine are
studied by using AVL Fire software to simulate the combustion and emissions of the gas by changing the distance between
the main pre-spray and the quantity of natural gas injection. The results show that natural gas pre-injection improves the
quality of the mixture gas, and it does shorten the ignition delay of the main injection, reduce the maximum burst pressure
and the maximum combustion temperature in the cylinder, as well as reducing Nox emissions and optimizing the
combustion, but it is necessary to optimize the pre-spray and main pre-spray interval. When the pre- spray interval is
relatively bigger, more natural gas pre-injection is better; when the pre- spray interval becomes smaller, less natural gas
pre-injection is better. And the pre-spray interval should not be too small, otherwise the effect will be counterproductive;
for fixed pre-spray conditions, the longer interval of pre-injection is better to improve emissions, and emissions is relatively
insensitive to the changes of the interval when the quantity of pre-injection is small.

Key words: dual fuel; natural gas; multi-injection; combustion characteristics; NOy
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