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The Effects of Operating Conditions and Direct Injection Timing on
the Particulates Emissions in a Dual-Injection Gasoline Engine

CHEN Wenhao, XIA Chun, MAO Kerang, TAO Jie, FANG Junhua, HUANG Zhen
(School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 2002400, China)

Abstract: A DMS500 fast particulate spectrometer was employed to explore the particle emissions
characteristics of a dual-injection gasoline engine. The main goal is to investigate the effects of operating
conditions (speed and load ) and direct injection timings on the particle size distributions and particulate
emissions in steady state conditions. The experimental results indicate that the combustion characteristics
of dual-injection are similar to that of the direct-injection mode at low loads. While at middle and high
loads, the peak of in-cylinder pressure curve of dual-injection is a little higher than that of the direct-
injection mode. Dual-injection yields great particulate emissions reduction. As the speed and load rise, the
particulate emissions of dual-injection gradually increase. At middle and high loads, the particulate
emission improvement of dual-injection with 50% fuel directly injected declines significantly. Compared to
the direct-injection mode, the particle size distributions of dual-injection tend to shift towards the smaller
size region. There exists the best injection timing for the direct-injection mode to yield the lowest
particulate emissions. For the dual-injection mode, the best direct injection timing is much closer to the

exhaust top dead center than that of the direct-injection mode.
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Fig. 1 The in-cylinder pressure curves of direct-injection and dual-injection modes under different operating conditions
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Fig.2 The PN concentration contour map of direct-injection and dual-injection modes
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Fig. 3 The particle size distributions of dual-injection and direct-injection modes under different operating conditions
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Fig. 5 The particle size distributions of dual-injection and direct-injection modes under different direct-injection timings
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