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Modeling and Optimal Control Method for Combustion Stability of Swirl Burner

ZHANG Xue!, GUAN Hai-ping?, DING Yan-jun', ZHENG Kang-jie*, WU Zhan-song*
(1.State Key Lab of Power Systems (Department of Thermal Engineering, Tsinghua University), Haidian District, Beijing 100084,
China; 2. CPI Mengdong Energy Group Co.,Ltd., Tongliao 028000, Inner Mongolian Autonomous Region, China)

ABSTRACT: Based on the fusion of the flame image
information taken by an industrial camera and the flame
intensity signal taken by a flame detector, a comprehensive
evaluation index denoting the combustion stability of
individual swirl burner was obtained. On this basis, a nonlinear
model was established to present the relationship among major
operation variables of a swirl burner, its load, coal quality and
the evaluation index on combustion stability. The model was
optimized with genetic algorithm to realize the optimal control
for a swirl burner with the aim of maximizing the evaluation
index on combustion stability. Results from field industrial
tests prove that it is effective to improve the evaluation index
on combustion stability with the proposed control method to
operate swirl burners under different load and coal conditions.

KEY WORDS: swirl burner; comprehensive evaluation index
on combustion stability; nonlinear modeling; optimal control
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Fig. 1 Diagram of optimal control strategy for swirl burner
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combustion stability in secondary air regulation experiment
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hiael FEEEI%  BTFEI% R T A% T A %

0 0 0 0 0

1 +1 +10 +10 +10

2 +10 +10 -10 -10

3 +10 -10 +10 +10

4 +10 -10 -10 -10

5 -10 +10 +10 -10

6 -10 +10 -10 +10

7 -10 -10 +10 -10

8 -10 -10 -10 +10
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parameters of multi-factor experiments
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index on combustion stability in 1 and 2" group of
multi-factor experiments
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Fig. 4 Prediction effect of comprehensive evaluation

index on combustion stability in training set
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Tab.3 Parameters in 1* field industrial optimal control test

PR W B REAR AL — R TUNAC MR TR AR TR S TS ey PRperiE s
BUFS  RAGEHMIKkg™)  BREEhT PAROTIEM TFE% MY HARE% PP R R N VR bR S2Br A

1 217 7.8 54,7 50 44 30 0.74 0.70

2 21.7 7.8 64.7 60 34 40 0.90 0.93
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Tab.4 Parameters in 2™ field industrial optimal control test
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BUFS  RAEIMIKgY) BRI PARITE% TFE% R 0E% % PP TR R A PPN FE AR SRR

1 23.0 118 60 615 35.7 42 0.48 0.44

2 23.0 11.8 50 56.4 25.7 52 0.7 0.65
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