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Study on Combustion of Methanol / PODE in High Compression
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(New Energy Power Research Institute, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: In methanol engines, mixed-gas compression ignition can be achieved by increasing the
compression ratio, using spark ignition, and adopting polyoxymethylene dimethyl ethers (PODE) as the
active improved fuel. This approach overcomes the limitations imposed by flame propagation speed on
thermal efficiency. Experiments were conducted to investigate and compare the combustion characteristics,
thermal efficiency and emission properties of dual-fuel spark-assisted compression ignition (SACI) mode and
single-fuel methanol ignition at different loads and engine speeds. The main conclusions are as follows: the
effect of dual-fuel SACI on thermal efficiency varies with the load range. At a BMEP of 0.8 MPa, the thermal
efficiency reaches 41.9%, an increase of 1.9% compared to methanol ignition. However, at BMEP levels below
0.4 MPa, the cyclic variability is higher and the thermal efficiency is lower than that of methanol ignition.
Dual-fuel SACI reduces NO, emissions, achieving a 79% reduction compared to methanol ignition at a BMEP
of 0.8 MPa. Increasing RPM accelerates PODE diftusion, aiding the formation of the initial combustible
mixture, decreasing the proportion of compression ignition in combustion, and enhancing the proportion of

flame propagation ignition. At low loads, HC emissions decrease with higher RPM. However, high RPM
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reduces the compression ignition ratio and increases NO, emissions. Low RPM and high load conditions are

more favorable for efficiency and emissions. These findings provide valuable support for the application of

methanol engines.
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