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Effect of Blending Different Proportions of Ether on the Performance of

Combustion and Emission of Marine Diesel Engines
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Abstract: In order to study the effects of blending different proportions of ether on the combustion and
emission characteristics of diesel engines, the AVL_ FIRE simulation software was used to construct a high-
pressure cycle model of the combustion chamber with the 4190Z; C-2 medium-speed marine engine as the re-
search object, and the cylinder pressure and exothermic rate curves of the measured and simulated models were
compared under the full-load condition to validate the accuracy of the model. Under full load conditions, four
proportions of ether with volume fractions of 0,5%, 10% and 15% were blended in diesel fuel to study the
effects on the combustion and emission characteristics of the diesel engine via simulation experiments. The re-

sults showed that, the use of diesel-ether blends resulted in a decrease in maximum in-cylinder burst pressure
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and maximum in-cylinder temperature, and a slight delay in the corresponding crank angle compared to those
from pure diesel fuel. By increasing the proportion of ether blending, the CO and NO emissions tend to de-
crease, while the carbon smoke emissions increase slightly. During the reaction process, ether addition prolongs
the stagnation period of the mixed fuel, the oil and gas mixing is more adequate, the exothermic process is sta-
ble, and the stability of the diesel engine is enhanced. Results also show that, when the ether blending ratio was
15% , the NO emission decreases by 12. 7% , the CO emission decreases by 7. 8%, and the carbon smoke emis-
sion increases by 10. 7% compared to the original engine.

Keywords: marine medium-speed engine; diesel-ether blend fuel; combustion and emission characteris-

tics; AVL_FIRE simulation software
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