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Abstract

Based on a 2105 diesel engine, it was modified into dual-fuel engine which was added DME (di-
methyl ether) pre-mixing system for realizing premixed charge compression ignition (PCCI) com-
bustion mode. The combustion processes and emission characteristics of a DME/diesel dual-fuel
PCCI engine under different DME pre-mixing ratio were studied deeply. The results show that the
combustion process exhibits a three-stage heat release with port DME induction. With an increase
in DME pre-mixing ratio, the peak values of in-cylinder pressure and temperature increase and the
corresponding phases advance. The crank-angle position corresponding to the DME low-temperature
reaction (LTR) stage was almost kept constant, but the crank-angle position corresponding to the
DME high-temperature reaction (HTR) and diesel diffusion combustion stage advanced; at the
condition of 33% load, NO, emission was a little lower; at the condition of 66% load, NO, emission
decreased at first and then increased; both HC and CO emission increased; both particle number
concentration and mass concentration decreased; the effects of DME introduction on the reduction
of particle number concentration and mass concentration were most pronounced for PR = 40%.
The results will provide references for the combustion process optimization and emission control
of a DME/diesel dual-fuel premixed charge compression ignition engine.
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Table 1. Main specifications of the experimental engine
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Figure 1. Schematic diagram of the experimental set-up
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Figure 2. The curves of in-cylinder pressure under different DME pre-mixing ratios
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Figure 3. The curves of in-cylinder temperature under different DME pre-mixing ratios
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Figure 4. The curves of heat release rate under different DME pre-mixing ratios
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Figure 5. NO, emission under different DME pre-mixing
ratios
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Figure 6. HC and CO emission under different DME
pre-mixing ratios
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Figure 7. Particle number concentration distribution under different DME pre-mixing ratios
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Figure 8. Particle mass concentration distribution under different DME pre-mixing ratios
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