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Distribution of soot volume fraction of high pressure direct injection
natural gas ignited by trace diesel
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Abstract: The soot volume fraction f, generation and distribution characteristics of high pressure direct injection
natural gas were quantitatively studied on a constant volume combustion bomb under different fuel intake, oil/gas
injection interval (STS) and ambient temperature using two-color laser induced incandescence (TC-LII) method.
The results show that under the conditions of background pressure of 3 MPa, ambient temperature of 800 K,
oil/gas injection pressure of 32 MPa, 31 MPa and injection interval of 0.4 ms, the high concentration area of soot
generated by trace diesel (8.104 mg) ignition of high pressure direct injection natural gas (161.500 mg) is mainly
distributed on both sides of the middle axis of the jet flame. Increasing the amount of fuel increase the £, in the
oil/gas coupled combustion flame, but the increase of diesel combustion intensity can accelerate the oxidation rate
of soot in the natural gas jet flame at the later stage of combustion. When the injection pulse width of fuel is
1.1 ms, the low concentration distribution interval of soot in the later stage of natural gas combustion is as high as
71%, and the soot discharged with the tail gas is the least. When STS = 0.4 ms, the peak values of maximum vol-
ume fraction (v,,,,) and average value (V) of volume fraction decreased by 27.2% and 28.1%, respectively,
compared with STS = 0.8 ms, and those decreased by 9.3% and 6.6% compared with STS = 1.2 ms. The increase of
ambient temperature lead to the increase of both vy, and Vyean.
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Fig.1 Schematic of two-color laser induced incandes-
cence system
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