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Table 1 Basic engine parameters
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Fig.1 Schematic diagram of laboratory engine bench
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Fig.2 3D simulation model of engine
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Fig.3 Comparison of simulation results and bench test results
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Fig.4 Effects of injection timing on cylinder pressure,

accumulated heat release,and cylinder temperature
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Fig.5 Effect of injection timing on combustion duration
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Fig.6 Effect of injection timing on mixture concentration
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Fig.7 Effect of injection timing on temperature field and flame surface
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Study on the effect of injection timing on the combustion and

Zhao Yafeng, Zhu Jianjun, Wang Keying, Meng Yuhang, Hu Zhengxing, Qian Chuangzao
(College of Mechanical and Vehicle Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract; Based on a large six cylinder intake port injection ignition M100 methanol engine, the
effects of injection timing on engine performance at 1100 r/min and 100% load were studied using a
combination of bench tests and CFD fluid simulation software CONVERGE. In this paper, five
different injection timings (-449, —439, —429, —419, —409° CA ATDC) are set for simulation
calculations. A comprehensive comparison of the simulation results shows that in terms of
combustion, the forward movement of the injection timing can effectively improve the combustion
quality of the engine. As the injection timing advances, the peak combustion pressure, cumulative
heat release, and peak temperature in the cylinder gradually increase, and the phases
corresponding to CA10,CA50 and CA90 gradually move forward. The combustion duration
gradually decreases, the quality of the in—cylinder mixture gradually increases, and the ignition
speed gradually accelerates. In terms of emissions, the forward shift of fuel injection timing can
effectively improve the engine’s CO, HC and SOOT emissions, but the NO, emissions have
increased.

Keywords: methanol engine; injection timing; combustion; emissions; numerical simulation
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