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Abstract: To achieve the stability of the furnace temperature in the municipal solid waste incineration (MSWI) process
and avoid excessively high grate temperature, a multi-objective optimization setting method is proposed in this paper, which
indirectly controls the furnace temperature through the grate temperature and the primary air temperature. By introducing
the weight shift (WS) transformation, bidirectional learning, random crossover and dynamic Gaussian mutation into the
multi-objective seagull optimization algorithm (MOSOA), an improved MOSOA (IMOSOA) is obtained with integrating
decomposition and competition strategies. The set value of grate temperature and the primary air temperature are optimized
according to the set value of furnace temperature, the error and other information by IMOSOA. Experimental results show
that the optimization capability of IMOSOA is significantly enhanced. Under the influence of disturbance, the furnace
temperature control target of the MSWI process can be achieved through multi-objective optimization setting method based
on the IMOSOA, and the smooth operation of the waste incineration process is also effectively promoted.
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Table 2 Comparison of optimization results of furnace temperature control setting value

P TER S —IRREFH BB AET PRI TP AR A
XtESL || MAE\ TAE \ RMSE || MAE \ IAE \ RMSE || MAE \ TAE \ RMSE
NSGA-II 21.6\ 823.5\ 8.6 223\ 834.7\ 8.8 246\ 869.6 \ 9.1
MOEA/D 23.8\ 692.1\ 7.6 24.1\829.5\ 8.5 25.1\891.9\9.2
MOPSO 229\ 894.4\ 9.2 22,0\ 828.8\ 8.7 23.6\ 858.8 \ 9.4
MOSOA 22.5\729.8\ 7.8 20.0 \ 801.6 \ 8.2 22.8\916.2\ 9.4
IMOSOA 18.2\ 644.3\ 6.6 19.8\ 776.2\ 7.8 20.3\797.3 \ 8.2
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