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Tab. 1 Operating parameters under the calculation condition
/MW 1% /teh”! /teh”! /teh™! /teh!
1 660 3.2 516.5 1214.7 449.7 0.95 ABCDEF 8.1
2 660 3.2 516.5 1214.7 449.7 0.95 ABCDF 9.7
3 660 3.2 516.5 1214.7 449.7 0.95 ABCDE 9.7
4 660 3.2 516.5 1214.7 449.7 0.95 ABDEF 9.7
2
Tab. 2 Characteristics of coal
1% 1% Quet ar
Vot M, A, C,, H, 0,, N, Su /K] = kg ™!
31.27 1.23 22.33 54.88 3.72 6.31 1.13 1.27 21430




110 - 2015

2.4

- 80 Pa. Rosin— N
Rammler 54 pm 1.1 0,.CO.NO,

250 pm 5 umo o 3(a) 3(b)
o 1
SIMPLE :

NO.HCN NH, 10°° o

103, CcO
3 CcO
3.1

3 1
NO,,
3.9% NO,
32 mg/m’
8.6%
7.2%
2 (K)
NOy ° Fig. 2 Chart showing the temperature
3 distribution in the cross section of the furnace

Tab. 3 Contrast of the simulation results with

those measured during the test
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staged combustion of two kinds of bituminous coal with a relatively high fuel nitrogen content. It has been found that
under the condition of coal combustion with air being not staged the higher the fuel nitrogen content of the coal the
higher the amount of the nitrogen oxide emissions and under the condition of the air staged combustion the lower the
conversion rate of the fuel nitrogen to NO,. Under the condition of the air staged combustion when the residence
time in the reduction zone is between 0.8 s and 1.0 s and the chemical equivalent ratio is 0. 75 both Datong-origi-
nated and Russia-eriginated bituminous coal can achieve a relatively low amount of nitrogen oxide emissions. In the
meantime under the condition of the air staged combustion the burn-out degree of Russia-eriginated bituminous
coal is similar to that of Datong-originated bituminous coal featuring a relatively good burn-out degree. Key

Words: fuel nitrogen nitrogen oxide pulverized coal combustion air staged burn-eut

660 MW NO, = Numerical Simulation of the Optimization of the Low—
NO,. Combustion of a 660 MW Swirling Opposed-firing Boiler ZHONG Yongdu LI Hai-shan ( Nation—
al Power Grid Jiangxi Provincial Academy of Electric Power Science Nanchang China Post Code: 330096) ZENG
Guo-ang ( Xinchang Power Generation Co. Lid. China Electric Power Investment Corporation Nanchang China

Post Code: 330088) FANG Qing-yan ( National Key Laboratory on Coal Combustion Central China University of
Science and Technology Wuhan China Post Code: 430074) //Journal of Engineering for Thermal Energy & Pow-

er. —2015 30(1). -108 -112

A numerical simulation of the inHfurnace flow combustion and NO, emissions characteristics of a 660 MW swirling
opposedfiring boiler was conducted to optimize its low NO, combustion operating condition under the condition of
burners in various layers operating in a combination mode. The relative error between the simulation results and the
test values was less than 10% indicating relatively good agreement. It has been found that at the rated load when
burners in all five layers are in operation if the burners on the front and rear wall in the same layer are shut down
respectively the NO, emissions and the carbon content of flying ash are basically identical. When to shut down the
burners in the upper layer is compared with to shut down the burners in the middle layer the former has a better air
staging effectiveness and a longer pulverized coal particle residence time and the NO,, emissions and the carbon con-
tent of flying ash decrease by 9.5% and 9.8% respectively. In the practical operation of boilers to shut down the
burners in the upper layer will be favorable for reducing the NO, emissions and enhancing the combustion efficien—

cy. Key Words: coal mill combination nitrogen oxide emissions combustion numerical simulation

NO,, = Hot-state Industrial Experimental Study of the Reburning



