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Influence of boiler bottom air leakage on performance of a 600 MW unit boiler
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Abstract: Against air-cooled dry-type slag extractor system, numerical simulation is carried out to study the
influence of boiler bottom air leakage on temperature field, burn-out rate, NOx production at typical loads. The
results indicate that, after the cold air leaks from dry-type slag extractorthe overall temperature level in the furnace
decreases, which has a great effect on combustion stability of the middle and lower burner layers, and the flue gas
temperature at the center section of the bottom burner can be reduced by 100 K at low load. Meanwhile, the coal
incomplete combustion loss and NOx production also rises. The influence of air leakage can not be ignored
especially when the system is poorly sealed. The exhaust gas temperature rises markedly because X ratio of the air
preheater decreases after the boiler bottom air leakage happens.

Key words: dry-type slag extractor, boiler bottom air leakage, temperature field, burn-out rate, NOx production,
exhaust temperature, numerical simulation
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Tab.1 Quality analysis results of the design coal
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Fig.1 Mesh generation of the furnace
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Tab.2 The numerical simulation conditions

T H TH 1 T2 T3 T4 THL5 T 6 T 7 TH.8 TH9
fitai (ECR) /% 100 100 100 75 75 75 50 50 50
Bz B T52 F5)2 5% T4z T4z T4z T4z T4z T4z
SRt h ) 260 260 260 198 198 198 134 134 134
SUXCE/(hY) 2318 2248 2178 1902 1832 1762 1349 1279 1209
S L TR R % 3.0 3.0 3.0 45 45 45 55 55 55
PR A% 40 40 40 40 40 40 30 30 30
IR R (Y 0 70 140 0 70 140 0 70 140
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Fig.2 The average flue gas temperature in cross section of
each burner layer
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Fig.3 The flue gas temperatures at furnace outlet under
different conditions
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Fig.5 The solid combustibles mass concentrations at the
furnace outlet under different conditions
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Fig.6 The slag mass flow rates at boiler bottom under
different conditions
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under different conditions
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