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Multi-objective Optimization of Coal-fired Boiler Combustion Based on Nondominated
Sorting Genetic Algorithm
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ABSTRACT: Support vector regression (SVR) was proposed
to establish a mathematic model predicting the characteristics
of NO, emissions and boiler heat loss, respectively. A number
of field test data from a full-scale operating boiler was used to
train and validate the SVR model. Then, SVR model and the
improved nondominated sorting genetic algorithm (NSGA-I1I)
were combined to gain the optimal operating parameters which
lead to low NO, emissions and boiler heat loss. The influences
of parameters and mutation operator of NSGA-II were
discussed in detail. The computational results show that SVR
predict the characteristics of boiler emissions very well, and the
hybrid algorithm combined with SVR provides an effective
approach to do an multi-objective for coal-fired utility boiler,
could obtain an well distributed Pareto solutions

KEY WORDS: multi-objective optimization; support vector
regression; Pareto-optimal
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Tab.1 Operational parameters of the boiler for case one before and after executing optimization
— Y XL 3
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30.32 27.04 25.96 30.77 34.78 6.01 2.45
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30.32 27.45 25.96 30.77 34.78 6.01 2.62
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