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Abstract ; The preheating combustion is a novel effective and clean combustion technology with the technical advantages of wide fuel adapt-
ability, high load adjustment and low pollutant emission. The preheating coal gas generated after the pulverized coal fluidization prehea-
ting can not only reflect the modification degree of the pulverized coal in a preheating process, but also play an important role in subse-
quent combustion efficiency and NO, emission as well. Therefore, the preheating coal gas generated after the pulverized coal fluidization
preheating is a key for controlling fuel conversion and low NO_ emission. Based on the pulverized coal fluidized preheating conversion
process, the effects of preheating temperature, air equivalence ratio of CFB, and pulverized coal particle size on the preheated gas genera-
tion characteristics were investigated in this paper on a kW-stage pulverized coal preheating combustion experimental platform with con-
trollable temperature. The results show that the pyrolysis and gasification reaction are enhanced with the increase of preheating temperature
in the range of 850-950 “C. The volume fraction of CO, in the gas decreases, the volume fraction of CO increases, the volume fraction of
H, increases firstly and then remains unchanged, while the volume fraction of CH, increases firstly and then decreases. The gas quality is
improved and the heat value increases from 2.86 MJ/m’ to 3.61 MJ/m’. When the air equivalent ratio of CFB increases from 0.3 to 0.5,
the oxidation reaction is enhanced, the volume fraction of CO, in the gas increases, the volume fractions of CO, H, and CH, decreases,

and the heat value of gas decreases from 3.44 MJ/m’ to 2.04 MJ/m’. With the increase of pulverized coal particle size, the residence time
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of pulverized coal in the riser is prolonged and the gasification reaction is enhanced. The volume fraction of CO, in the gas decreases, the

volume fraction of CO and H, increases, the volume fraction of CH, increases first and then decreases, and the heat value of gas increases

from 2.30 MJ/m’ to 3.63 MJ/m’.
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Table 1 Proximate and ultimate and analysis of Shenmu bituminous coal

Tk ¥/ % TLR M/ %
Quer, o/ (MT = kg™)
Mar Aar Var FCal’ Car Odl' Nar Sar
9.50 5.48 30.81 54.21 68.89 10.78 0.97 0.50 26.62
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Fig.1 Particle size distribution of Shenmu bituminous coal
100 | ’f—
* 80
]
L 60t
g g
£ 401
K
BM( 20 -
0
1 1 1
1 10 100 1 000
Fife/um

K2 BmERDHELA

Fig.2 Particle size distribution of quartz sand
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Kilowatt—stage pulverized coal preheating combustion experimental platform
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Table 2 Experiment conditions

T 1 2 3 4 5 6 7 8
IR (kg + h7h) 3.37 3.31 3.30 3.30 3.28 3.31 3.29 3.35
Kit%/mm 0~0.355 0~0.355 0~0.355 0~0.355 0~0.355 0~0.355 0~0.180 0~0.500
Fepg/(m® «h7") 6.9 6.9 6.9 6.9 9.0 11.1 6.9 6.9
Acrp 0.301 0.306 0.307 0.307 0.403 0.492 0.308 0.302
T/ C 850 880 910 950 910 910 910 910
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