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Abstract: In order to clarify the spray morphology and flame development characteristics of
dimethyl ether ( DME) and methanol dual direct injection under high injection pressure
conditions, the spray and combustion characteristics of methanol and DME are compared and
studied based on the schlieren method by using high-speed camera and high-temperature and high-
pressure constant volume bomb. In the experiment, the injection pressure is set to 60 MPa, 80 MPa and
100 MPa, the ambient pressure is set to 0. 2 MPa and 4 MPa, and the ambient temperature is

500 K and 800 K, respectively. The results show that under 0. 2 MPa ambient pressure, the gas
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phase and liquid phase penetration distance and the spray projection area of DME are smaller than
those of methanol, while the result is on the contrary under 4 MPa ambient pressure, but the
proportion of DME liquid phase spray penetration distance and spray area are less than those of
methanol under the same working conditions, that is, the atomization effect of DME is better
than that of methanol under the two ambient pressure conditions. With the increase of injection
pressure, the flame floating length of dual direct injection spray increases, and the flame floating
length under 100 MPa injection pressure increases by about 26.42% compared with 60 MPa, the
ignition delay period becomes longer, and the sum of KL decreases by 44. 05%. With the increase
of the DME injection delay time, the development of dual direct injection spray formed by the
collision of the two sprays becomes faster, the spray area becomes smaller first and then larger,
and the ignition delay period becomes longer, the flame floating length increases by about
8.34%. Compared with synchronous injection condition, DME injection with a delay of 1 ms has
the lower soot formation and 26. 12% higher KL formation. It is indicated that increasing the

injection pressure and delaying the injection time of DME are beneficial to optimize the injection
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and combustion of DME and methanol dual fuel engine.
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Fig. 1 Schematic diagram of the experimental system
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Table 1 Experimental parameters of first group
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Table 2 Experimental parameters of second group
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Table 3 Experimental parameters of third group
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Fig. 2 Comparison of morphology of dimethyl ether
and methanol spray (P,,, =0.2 MPa)
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ether and methanol spray (P,,,=0.2 MPa)
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Fig. 5 Comparison of dimethyl ether and methanol spray
morphology (P,., =4 MPa)
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Fig. 6 Comparison of penetration distance between dimethyl

ether and methanol spray (P,., =4 MPa)
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Fig. 8 Dimethyl ether/methanol dual direct injection
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Fig. 10 Spray area of dimethyl ether/methanol dual direct
injection spray at different At (P, =4 MPa)
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