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Technology of local supporting-combustion by
membrane oxygen-enrichment for pulverized coal boiler

ZHANG lJia-yuan, ZHOU Jie-min, YAN Hong-jie
(School of Energy Science and Engineering, Central South University, Changsha 410083, China)

Abstract: To solve the problems such as slag bonding, low thermal efficiency and high NO, emission of a 150 t/h
pulverized coal boiler, based on the experiment of the cold dynamical field and computer simulation, the flowing field
and combustion of pulverized coal were simulated by k—e—g turbulence combustion model for gas phase and two
competing reactions for the coal devolatilization. Furthermore, the technology of local enriched-oxygen supporting
combustion was opened up and a system of membrane oxygen-enrichment was designed and applied to industrial practice
for the first time. The results of the practice show that slag bonding and high temperature corrosion can be effectively
prevented; the low load stable burning can be improved up to 50%; the carbon content in slag and fly ash are obviously
lowered; and the thermal efficiency of the boiler enhances by above 2.5%; NO, emission is 627-768 mg/m® under the
load of 120—150 t/h.
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Fig.1 Schematic diagram of oxygen enrichment air burner

nozzles arrangement
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Table 1 Principal design parameters of boiler No.6

WUE 28 b8/ BUE 28T/ BIUE 28V L/ 2K HRAHL PRAERAARL 2
(th™) MPa T /C /C %
150 3.82 430 95 145 91.4
F2 BT RARITEARAR
Table 2 Parameters for design of membrane oxygen enrichment system
U O, MBI 0% =AM/ (m>h ) A D (mes ™) R AR/ C
28~30 3200 38 260
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Fig.2 Velocity rose charts of cold dynamical field
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Fig.3 Actual tangential circle diameters of

cold dynamical field
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Fig.4 Distribution of cross section velocity field
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Fig.5 Temperature distribution of boiler on base case
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Fig.6 Particle trajectory with different diameters Fig.7 Particle instantaneous distributions with different diameters
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Fig.8 Temperature distributions of boiler on local enriched-oxygen supporting combustion case
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Fig.9 Thermal efficiency and thermal loss of each case
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