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Abstract: This paper aims to develop a comprehensive Decision model under the constraint conditions of thermal
efficiency, knock factor and emissions, with the lowest cost-effectiveness ratio as the optimization objective. It can
quickly decide a series of technical and parameter combination schemes that may meet the constraint conditions and have
low cost-effectiveness ratio. This model utilizes DOE and NSGA - II genetic optimization algorithms to quickly
determine the optimal technical solution and its parameters. Research has shown that using this model for optimization
calculations can shorten the total time of the same 2000 optimization calculations from 3 days to 3 minutes compared to
calling the GT Power solver, greatly reducing the computational time. The accuracy of the model is good, and the
prediction error of thermal efficiency can be controlled within 1%, and the estimation error of detonation factor can also

be controlled within 10%.
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P | AR (%) | IR%E(%) | BRIT | R7E(%)
1 40.224 0 193.515 -0.2095
2 40.137 0 182.982 -0.1436
3 40.146 0 183.123 -0.1445
4 39.953 -0.0012 167.403 -0.0463
5 40.232 0 215.048 -0.3441
6 39.788 -0.0053 150.619 0
7 39.662 -0.0085 136.161 0
8 39.81 -0.0048 147.07 0
9 40.165 0 216.095 -0.3506

10 39.836 -0.0041 160.174 -0.0011
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13 39.614 -0.0097 134.817 0
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15 39.68 -0.008 147.178 0

16 39.734 -0.0067 150.465 0
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