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Combustion Performance and Stability in Dual Fuel Engine with

Different Pilot Diesel Injection Timings

SUN Lu, LIU Yifu, ZENG Ke

(Internal Combustion Engine Research Institute, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The combustion performance and stability of a dual fuel engine fueled with diesel and
natural gas at different pilot diesel injection timings are investigated. The results show that the
profile of in-cylinder pressure is advanced, the peak pressure gets greater and appears earlier, and
there exist two peaks of heat release rate in dual fuel engine; the advanced pilot diesel injection
timing facilitates complete combustion of pilot diesel to supply more ignition power; the whole
heat release rate is elevated with earlier pilot diesel injection timing; the peak pressure and the
maximum rate of pressure rise increase dramatically with the earlier pilot diesel injection timing,
the change of the cyclic variation of peak pressure is unconspicuous, while the change of the cyclic
variation of the maximum rate of pressure rise increases with earlier injection timing. The peak
pressure and indicated mean effective pressure show a correlation with the crank angle corresponding
to peak pressure, the distribution moves towards the top dead center with earlier pilot diesel

injection timing, and the interdependence of maximum rate of pressure rise and its corresponding
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crank angle is weakened. The cyclic variations get the maximum (5.4%) at 20° before top dead

center. The cyclic variations of indicated mean effective pressure are all bellow 4 %.
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