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Abstract: Coal-to-liquid (CTL) fuels can be used as alternatives to conventional petroleum-based fuels, enhancing
national energy security and promoting the efficient and clean utilization of coal in engines. Engine bench tests were
conducted to investigate the effects of dimethyl carbonate (DMC) blending in CTL on the emission characteristics us-
ing different loads. The results reveal that increasing the DMC blending ratio advances the ignition timing and en-
hances combustion efficiency. This enhancement is more significant at low and medium loadings than at high loads.
Further, blending 30% DMC into CTL yields a maximum carbon monoxide (CO) emission reduction of 50.9%,

reaching 0.108 g/ (kW - h). The lowest soot is 0.015 FSN, representing a 78.3% reduction compared with CTL.
However, increased NO, emissions are observed. Additionally, the particle number concentration considerably de-
creases with higher DMC blending ratios. The accumulation-mode particles (100—1 000 nm) exhibit the highest reduc-
tion, followed by nucleation-mode particles (23—100 nm). Notably, the ultrafine particles (0—23 nm) exhibit the
smallest decrease. At a 20% load, the most significant reductions in the three particle size groups are observed, with

the decrease of the ultrafine, nucleation-mode, and accumulation-mode particles being 70.1%, 54.6%, and
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43.9%, respectively. The geometric mean diameter of the particles decreases with the increasing DMC blending ratio.

At higher engine loads, the fuel ignites faster, with enhanced combustion efficiency. Additionally, the CO,

tetrahydrocannabinol (THC) , and soot emissions decreases, with the soots of the three mixed fuels decreasing by

31.3%, 42.9%, and 46.4%, respectively. Further, the NO, emissions increase while the total particle number con-

centration decreases, although the proportions of the three particles do not change substantially, and the geometric

mean diameter increases slightly. A clear trade-off relationship is observed between the particle number concentration

and NO, emissions at loads of 20%—60%. Compared with load variations, the DMC blending ratio exerts a more

significant effect on the suppression of particle formation.

Keywords: coal-to-liquid (CTL) ; dimethyl carbonate (DMC) ; diesel engine; emission characteristics
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Fig.1 Schematic of the engine bench
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Tab.1 Main specifications of the test engine
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BT 1R 4
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Tab.2 Uncertainty and resolutions of the measurement
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