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Numerical simulation of coal-ammonia co-combustion schemes at low load
in a 300 MW tangentially-fired boiler

BAI Chenxi, SONG Jiaxing, HAN Zhijiang, LI Yuehua, ZHANG Xiang

(Shanghai Boiler Works Co., Ltd., Shanghai 200245, China)

Abstract: A simulation study on a 300 MW tangentially-fired boiler with 20% ammonia doping at 60% load was
carried out to analyze the combustion process of ammonia doping in pulverized coal boiler, and to seek for the best
coal-ammonia co-combustion scheme to ensure the optimal combustion efficiency and the lowest pollutant
emission. By adjusting the position of ammonia burners and the ratio of the separated over fire air, the temperature
field of the flue gas in the furnace, the molar fraction distribution of the combustion components, as well as the
combustion characteristics and the NOy emission level at the furnace outlet were systematically analyzed using
numerical simulation. The comprehensive analysis shows that, the best coal-ammonia co-combustion solution is to
place the ammonia burner on top layer (tertiary air) and the CD layer (secondary air) when the ratio of the separated
over fire air is 33.5%. This scheme ensures the combustion efficiency and stability while controlling the NOy
emission level comparable to that of the pure coal-fired condition, which provides a new way of thinking for large-
scale coal-fired power plants to realize clean and efficient combustion.

Key words: ammonia co-firing; pulverized coal combustion; tangentially-firing boiler; NOx emission; numerical
simulation
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Fig.1 The boiler structure and burner arrangement for
coal-fired condition
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Tab.1 Proximate and ultimate analysis of the coal

TiH BEH B Rl
War(C)/% 47.63
War(H)/% 3.20
War(0)/% 10.16
War(N)/% 0.74
War(S)/% 0.47
War(M)/% 11.14
War(A)/% 26.69
War(V)/% 23.29

Qretar/ (KJ kg?) 19130

x2 BEHMARE
Tab.2 The ammonia-coal cofiring schemes
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Tab.3 The coal-ammonia cocombustion reactions

e
Vol +1.407 560, =1.336 68CO +1.990 36H,0 +

R1 H20 + 0.028 18N + 0.0148 7SO,
R2 CO + 050, = CO;
R3 C<s>+0.50,=CO
R4 C<s>+0,=CO;
R5 C <s>+ H;0 = CO + H;
R6 C <s>+ CO,=2CO
R7 NHs = 0.5N; + 1.5H,
RS NHs+ 02 = NO + H,0 + 0.5H,
R9 NHs + NO = N; + H,0 + 0.5H;
R10 Ha + 0.50; = H20
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