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Experimental Study on Emission Characteristics of Diesel/Methanol
Dual-Fuel Engine Coupled with an After-Treatment System
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Abstract: This paper investigates the emission characteristics of a high-pressure common-rail
diesel engine coupled with an aftertreatment system in the diesel/methanol dual-fuel combustion
mode, aiming to achieve ultra-low emissions of compression-ignition engines. The effects of the
diesel oxidation catalyst (DOC), catalytic diesel particulate filter (CDPF) and selective catalytic
reduction (SCR) on pollutant emissions of the diesel/methanol dual-fuel engine are studied by
adjusting the ratio of inlet premixed methanol under different loads. According to the results, the
exhaust temperature drops in the dual-fuel mode and the effective thermal efficiency decreases

under low and medium loads and increases under high loads. With the increase of methanol ratio,
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the volume fractions of CO, HC, NO, and HCHO in exhaust gas increases together with the
n(NO,)/n(NO,) ratio while NO, and soot emissions significantly decrease. The after-treatment
system is greatly affected by engine loads: Under low and medium loads, the exhaust temperature
is low so is the efficiency in the conversion of CO, HC and HCHO; under high loads, the exhaust
temperature increases and the catalytic activity in the system is enhanced, leading to remarkable
increase in the conversion efficiency of various emissions. In the diesel/methanol dual-fuel
combustion mode, there is significant temperature increase at the back end of the DOC and a
remarkable drop of the n(NO,)/n(NO,) ratio. However, the opposite trend was observed in the
diesel combustion mode. The average soot capture efficiency of CDPF is higher than 90% under
different loads. The catalytic reaction of SCR leads to the decrease in NO, and increase in N,O
emissions. However, adding methanol can reduce the formation of N, O to a certain extent. The
research results may provide useful data for realizing emission control in the dual-fuel combustion

mode.

Keywords: dual-fuel engine; exhaust temperature; aftertreatment system; emission characteris-

tic; methanol fuel
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Table 1 Main parameters of engine
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Table 2 Physical and chemical properties of test fuels
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Fig. 1 Diesel/methanol dual-fuel engine test system diagram
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Table 3 Main parameters of after-treatment system
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Fig. 2 Effects of Ry on b, and 7. for dual-fuel engine
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Fig. 4 Effects of DOC on CO and HC emission for dual-fuel

engine
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Fig. 5 Effects of DOC on NO, emission and n (NO,)/
n(NO,) for dual-fuel engine
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