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Prediction on the Laminar Burning Velocity of Dimethyl Ether/Air

Mixtures Using Machine Learning
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Abstract; To determine the relationship between laminar burning velocity of dimethyl ether
(DME) /air mixture and the initial conditions (temperature, pressure, equivalence ratio), the
calculation of laminar burning velocity of dimethyl ether/air mixture was formulated using the
multivariate regression algorithm of machine learning based on the experimental and simulated
results. By comparing with the results of literatures and numerical simulation, it is found that the
formula can accurately predict the laminar burning velocity of dimethyl ether/air mixtures under
the conditions with equivalence ratio range of 0. 8-1. 4, initial pressure range of 0. 1-1. 0 MPa and
initial temperature range of 298 - 373 K. The laminar burning velocity of DME has negative
exponent relationship with initial pressure but positive exponent relationship with initial
temperature, which indicates a decrease of laminar burning velocity of DME with the increase of
initial pressure but an increase with the initial temperature. The absolute value of the pressure or

temperature index is smaller in the stoichiometric condition, and the value increases as the
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mixture becomes richer or leaner, indicating a higher sensitivity of laminar burning velocity of

DME to the initial pressure or initial temperature change in this condition. This study may

provide simple and accurate input data of laminar burning velocity for the numerical simulation of

DME engines to save research costs and calculation time.

Keywords: laminar burning velocity; dimethyl ether; model prediction; machine learning;

multivariate regression
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