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Optimal Decision-Making of Sequential Turbocharged Diesel Engines
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Abstract: An evaluation method based on optimizing multi-objective gray decision is proposed to
study the EGR (exhaust gas recirculation) performance evaluation and the determination of
optimal EGR rate of turbocharged diesel engines. An initial multi-objective grey decision model is
built by selecting main operating parameters of diesel engines as the decision-making objects based
on the experiment, and taking experimental data of each performance parameter under different
EGR rates as the effect sample matrix. The trade-off problem between EGR combustion and
emission performance is converted into an objective weight problem of the decision model. EGR
characteristics under different operating conditions of diesel engines are considered, and initial
NO, weight indices are determined by expert scoring. An initial subjective weight vector is
obtained by gray relational analysis, and then subjective and objective comprehensive weight
vectors are obtained by entropy analysis. The multi-objective gray situation decision-making
optimization model with unequal weights is finally established. A platform for the EGR
performance evaluation and decision simulation of turbocharged diesel engines is designed and

created based on Matlab Guide. Simulation results show that the optimized model and simulation
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platform successfully achieve the EGR rate performance evaluation and the optimal decision under

different operating conditions. The simulation efficiency is effectively improved and the decision-

making result is more reasonable. The results basically keep the same as those of the commonly

used determination principle and have some guidance and reference significances for the

optimization research of EGR and engineering applications of turbocharged diesel engines.

Keywords: turbocharged diesel engine; exhaust gas recirculation; performance evaluation;

optimum decision-making
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