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Abstract: A 660 MW opposed firing boiler is designed with staggered lower over fire air (OFA) burner
arrangement, in response to the problems of high NOx emission and low burn-out efficiency at the furnace outlet
caused by the use of upper burners on the front wall, numerical simulation is performed to study the effects of the
coal mill combinations, as well as the lower OFA ratios, injection angles, heights of the burners on front wall on
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the combustion and NOy emission characteristics under full load conditions. The results show that, the NOy
emission mass concentration decreased by 29.49 mg/m? and the carbon content in fly ash decreased by 0.16%
after the upper burner of the front wall was deactivated. The combined operation mode of BCDEF burners should
be selected in actual operation. When keeping the lower OFA ratio unchanged, the NOy emission mass
concentration increased after the lower OFA ratio on the front wall was increased from 10.2% to 14.2%. When the
air rate exceeded 13.2%, insufficient overfire air at the lower part of the back wall led to a decrease in burnout
efficiency. The lower OFA rate on the front wall should be controlled within 12.2%~13.2% during actual
operation. The NOyx emission mass concentration reduced by 18.13 mg/m? and the carbon content in fly ash
increased by 0.38 percentage point after the lower OFA was changed from 15<injection to horizontal injection.
When the lower OFA burners on the front wall were moved up to the height of the lower OFA burners on the rear
wall, the NOyx emission mass concentration decreased by 41.78 mg/m?, and the carbon content in fly ash increased
by 0.68 percentage point. Compared to the opposed firing boilers with conventional lower OFA burners, the one
with staggered layout of lower OFA burners has relatively weak deep air staged combustion effect, but with high
burnout rate and better adjustability.

Key words: opposed firing boiler; lower OFA; burners operation mode; staggered layout; combustion
characteristics
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Tab.1 Coal quality analysis

T H 14
47K wi(M) /% 17.3
AT HEHRIK S Wad(M)/% 5.87
W BN HEIK 53 war(A) %o 10.62
TFHETCIKFEAE K53 Waar(V )% 35.83
e BT War(C)/% 58.12
W BIFEEE war(H)/% 3.40
i B4 war(0)/% 9.46
B A war(N)/% 0.60
A Wear(S) 1% 0.60
W B HARAL R FA R Qnetar (MJ kg 21.80
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Tab.4 Calculation accuracy verification
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with different coal mill combinations
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Fig.3 Distribution of NO volume fraction along the furnace

height with different coal mill combinations
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