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Optimization of Boiler Combustion Efficiency based on
Improved Genetic Algorithm

NIU Peng-kun, HONG Hui, WANG Wei-zhe
( School of Mechanical Engineering,Shanghai Jiao Tong University, Shanghai , China, Post Code: 200240)

Abstract: Based on the operation data of power plant boilers, the present study improves the classical ge-
netic algorithm and establishs the model to optimize the efficiency of power plant boilers. This model sig-
nificantly improve the calculation stability of the genetic algorithm. Through the adjustment in the mean
oxygen ,openness of secondary air damper at the top position and surrounding air damper in the middle
position , the boiler efficiency is improved by 0.44% .
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Tab. 1 Input parameters of neural network
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Fig. 1 Relative error of verification samples
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Fig. 2 Flowchart of improved genetic algorithm
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Fig. 4 Comparison of efficiency before and after

optimization
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Tab. 2 Parameter values before optimization
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Tab. 3 Optimization results of multiple application of genetic algorithm
MR OAl A2 A3 A4 A5 A6 AT A8 A9 AID AIl A2 AI3 AI4 AIS  Al6 AIT AI8
93.3617 473.53 277.62 248.88 6.35 30.67 99.55 7.76 74.53 99.14 62.45 17.22 SL.11 1.59 -0.59 48.57 67.21 -103.60 113.43
03,3545 456.42 348.94 222,38 3.58 30.79 94.23 10.89 27.62 95.12 44.38 20,62 57.13 171 -0.87 74.28 45.45 —102.49 114.8]
93,3545 423.49 315.07 236.57 6.89 22.06 75.06 30.52 41.55 92.04 34.01 27.26 40.46 —-1.62 0.78 75.16 57.79 -101.12 114.79
93.3545 434.00 286.29 215.97 2.75 30.10 86.06 27.34 44.71 95.21 32.38 27.77 48.06 2.83 3.91 42.69 33.14 -96.03 114.91
93,3605 418.69 368.78 248.94 5.50 0.35 97.31 15.56 60.39 89.25 68.28 23.98 66.94 2.35 -0.10 30.02 27.57 -97.28 114.66
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Tab. 4 Influence of input parameters

on boiler efficiency
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Tab. 5 Clustering result

A4 A5 A6 A8 A1l AI2Z  Al4 Al5 BOE

PRs - H 5 R WE/ % Bl E/ % 6.35 30.67 99.55 74.53 17.22 51.11 -0.59 48.57 93.36
Ad 8.39E - 03 22.90 22.90 6.29 18.86 88.60 54.33 28.73 48.09 0.35 50.47 93.35
A8 6.26E - 03 17.09 39.99 3.58 30.79 94.23 27.62 29.62 57.13 -0.87 74.28 93.35
A5 4.90F —03 11,53 65.88 2.75 30.10 86.06 44.71 27.77 48.06 3.91 42.69 93.35
All 2.89E - 03 7.89 73.77
A6 2.40F -03 6.55 80.32 ®o6 RURMEXBSEFILL
AlS 2 33E - 03 6.36 86,67 Tab. 6 Comparison of key parameters
AL2 L.73F 03 4.71 91.39 before and after optimization
HoAl 3.16E -03 8.62 100.00 B2 ffknir ks
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Fig. 5 Clustering tree for each data
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