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Multi-Objective Optimization of Diesel Engine Emissions and Fuel Economoy Using SPEA2+

gooond
Seiichi NAKAYAMA

Abstract: In this paper, parameters of diesel engine that has the minimum amount of SFC, NOx,
and Soot are determined by multi objective genetic algorithm. Several types of effective multi
objective genetic algorithms have been proposed; those are NSGA-II, SPEA2, and SPEA2+. Here,
SPEA2+ is applied for designing diesel engines and the results are compared with those of other
methods. The results of numerical experiments show that SPEA2+ has high searching ability for
designing diesel engines, since SPEA2+ can derive the solutions that have high diversity not only
in the objective space but also in the design variable space.
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Fig. 1 Description of two-pulse injection shape
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Table 1 Range of design variables

item Min | Max | bit for GA
Percentage of

first pulse 50 84 7
Dwell between

injections 3.0 | 15.0 7
Start Angle -10.0 | 10.0 8
Duration Angle | 25.0 | 40.0 5
Boost Pressure 3.45 | 3.65 5
EGR Rate 0.0 | 0.30 5
Swirl Ratio 0.0 6.0 5

Table 2  GA Parameter
Population Size 200

Terminal Generation 200

Crossover Rate 1.0

Mutation Rate 1/42

Runs 5
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