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Numerical Study on the Effects of Multiple-Injection Coupled
with EGR on Combustion and NOx Emissions in a Marine Diesel

Engine
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Abstract: In this article, multi-dimensional numerical model of diesel engine is established using
CONVERGE, and is used to explore the potential of multi-injection strategies coupling with EGR
to improve the trade-off relationship of NOx-BSFC (Brake specific fuel consumption) in a
low-speed two-stroke diesel engine. The studies obtain that with the increase of EGR rate, NOx
emission decreases, the effective fuel consumption rate increases, the peak heat release rate
decreases, and the peak pressure decreases. As a whole, for the studies of pilot injection, NOx
emission decreases as injection interval (pre-injection and main-injection) increases, while
increases as the amount of pre-injection increases. Simultaneously, the variation trend of fuel
consumption is opposite to the NOx’s. Lower fuel consumption can be realized by using large
proportion of pre-injection with proper injection interval. For the studies of post-injection, this
work obtains that fuel consumption increases as the injection interval (post-injection and
main-injection) or the amount of post-injection increases but NOx emission can be effectively
improved. While when using the pilot-injection combined with post-injection, it is possible to
achieve the lower NOx emission and fuel consumption simultaneously, compared with the
pilot-injection only.
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