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Flameless combustion of high preheated pulverized coal
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Abstract : A fuel preheating technique was proposed to achieve coal flameless combustion and de-NO, emissions. Experi-
mental research was carried out with Shenmu bitumite, and coal preheated characteristic and variation law of flue gas
compositions in flameless combustion were discussed. The results show that Shenmu bitumite can be preheated up to a-
bove 800 °C, and the high-temperature coal gas generated by coal preheating has strong reducing action, which contains
mainly CO, H,, CH,, N, and CO,. Stable flameless combustion can be achieved with preheated fuels in down-fired com-
bustor, and the temperature distribution is uniform and the peak temperature is low in combustor. NO, is generated near
the fuel nozzle and reduced mainly in the main combustion zone, and the final NO, emission value is 107. 64 mg/Nm® (@
6% 0, ) . The generation of NO can be controlled and NO, yield can be reduced by rational combustion organization.
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Tab.1 Proximate and ultimate analyses of Shenmu anthracite
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Fig.1 Particle size distribution of Shenmu anthracite

<

e
=

i i

|

;

1 Lo
i B

1—23 EAL; 2— 4B 3— TR e % s 4— T ATIRBR Z 5
SIS AR ;6— M ARBR AR T—KAH 83— &
2 30 kW BB TR & RERE
Fig.2 Schematic of 30 KW coal preheating combustion test rig
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Fig.3 Schematic of nozzles
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Tab.2 Experimental conditions

e T
AR/ KW 31.9
Sk (kg-h™) 4.68
PR <&/ (m -h ") 11
Biphpers o i SR E 0.37
BiRRE (T,)/C 833
U/ (m®h ) 7.74
R EESRE(N,) 0.26
ZYRRUBE 7 B/ mm 1 000
B/ (m®-h ") 33
Mt EER R 1.12

2GR R

2.1 TARRGERRE 1T

BRIAKR 8 A% P IR BE 20 A il ik ] 22 4 i 28 0
4, How TI—T4 7354 THE RS | b & TR AR
AR SLE AL BIR BE, TS Sy BRI be s th DAL IR .
PR bR 2 TR E, R E B KR R, A
903 °C , FHA B Ax th IR BE eIk, O 833 Co

1000
900 ¥
O 850
%= g00 | - Tl
g T2
e T3
750 F v T4
e
700

0 20 40 60 30 100 120
st ) /min
4 TRPRRRIGERS IR L BE AT A T L i 2
Fig.4 Temperature variations over

Time in preheating burner
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Tab.3 Compositions of coal gas
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Fig.7 Concentrations of gases along axis of

down-fired combustor
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Fig.8 Concentrations of 3 gases along axis of

down-fired combustor
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