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Abstract

In order to investigate the in-cylinder combustion process and pollutants formation process of
Polyoxymethylene dimethyl ethers (PODE,)/diesel blends, a numerical model of WP12.460 China
VI emission standards diesel engine was established and the three-dimensional numerical simula-
tion was studied by FIRE software. The results showed that the calculation in-cylinder pressure
curves were in good agreement with the experimental values. The start of combustion was ad-
vanced due to the high cetane number of PODE. With an increase in PODE blending ratio, the peak
values of in-cylinder pressure, mean charge temperature and heat release rate decreased, and the
accumulated heat release decreased. The addition of PODE led to a higher NO emission. The for-
mation of soot emission was inhibited with the addition of PODE because the in-cylinder oil-gas
mixture was improved and the oxygen concentration was increased.
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Table 1. Main specifications of WP12.460 diesel engine
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Figure 1. Schematic diagram of the experimental set-up
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Figure 2. Three-dimensional computational mesh
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Table 2. Initial and boundary conditions of different loads at n = 1200 r/min
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Figure 3. Comparison of in-cylinder pressure curves between calculation and experimental values
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Figure 4. Comparison of combustion characteristics between different fuels at the condition of n = 1200 r/min and 50% load
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Figure 5. Comparison of emission characteristics between different fuels at the condition of n = 1200 r/min and 50% load
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