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Optimization of Injection Strategy for Methanol/Diesel Dual-Direct-
Injection Engine Based on RSM-NSGA- I -EWTOPSIS

Xie Manyao, Wang Ying, Zhang Da
(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi an 710049)

[Abstract] To address the problem of synergistic optimization of injection parameters in the double diesel injection
strategy for a methanol-diesel dual-direct injection engine, a hybrid multi—objective optimization approach coupling Response
Surface Methodology, Non—Dominated Sorting Genetic Algorithm and Technique for Order Preference by Similarity to ldeal
Solution with Entropy Weighted (RSM— NSGA—- Il ~-EWTOPSIS) was employed to optimize the timing of the first diesel injection
(0,,), the first injection energy ratio (R,,), and the interval time between injections (/) in this study. Under medium load
conditions at 2 000 r/min, the optimal injection parameter combination was obtained as ,, = =38.9 °CA ATDC, R, = 43.8%,
and I, = 16.8 “CA. Compared to the initial strategy (6,, = =29 °CA ATDC, R,, = 43.1%, I, = 12 °CA), peak cylinder pressure
increased by 7.72% after optimization, combustion phase advanced, and the heat release process became more concentrated.
Concurrently, the indicated thermal efficiency improved by 1.06%, while the emissions of NO, and CO decreased by 9.55% and
10.4%, respectively. The results demonstrate that the proposed optimized injection strategy achieves synergistic improvements
in thermal efficiency and pollutant reduction.
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