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Tab.2 Analysis of the coal quality of Datong — originated bituminous coal
1% 1% IMJ * kg
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Tab.5 TGA non-sothermal combustion test parameter set-up
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Fig. 2 Change of the burn-out rate of the c /Cemin~"  /min €O, 0,
coal char sample with the sampling location 1 50 — 5 50 —
2 110 10 — 50 —
2 3 110 — 15 50 —
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8% Tab. 6 Ignition characteristics of coal char at
various O, /CO, mixing ratios
2 94 ms - €0
/K /K /K 1% + s
94 ms 20/80 711.09 942.54 809.93 0.607
4 30/70 717.15 929.43 794.18 0.672
40/60 700. 83 923.80 784.68 0.688
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Tab. 4 Analysis of the coal quality of coal tar 0, CO, TG DTG 3
/% 1% 4 o 99.999% CO,
M, Va Aa FCy C H N S 0 N, o
3.59 8.27 25.32 62.82 62.87 2.9 0.77 0.67 3.87
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Fig. 5 Calculated fitting curves of dynamic parameters

7

Tab. 7 Combustion dynamic parameters of the coal char sample

/°C 0, / €O, E/KJ*mol™" A/min~' R SD
20/80 86.40 26341.1 0.995 0.09

460 ~ 660 30/70 86. 64 32996.6 0.993 0.10
40/60 85.03 29331.1 0.994 0.10

(53 ~75 pm)
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= Study of the Characteristics of Coal Coke Under the Condition of Oxygen-—
enriched Combustion SUN Shao—zeng CHEN Hao MENG Xian-yu CAO Huadi( College of Energy
Source Science and Engineering Harbin Institute of Technology Harbin China Post Code: 150001) // Journal of

Engineering for Thermal Energy & Power. — 2012 27(2). -192 ~196

With Datong-originated bituminous coal serving as an object of study on a high temperature carry-over flow simula—
tion reactor coal coke in an atomosphere for real oxygen-enriched combustion was prepared by using Datong-origina—
ted bituminous coal and a horizontal flow flame combustor. An industrial analysis was performed of the coal coke
prepared at various residence times with the influence of the residence time on the burn-eut rate fixed carbon and
volatile content of the coal coke being discussed. When the residence time is over 94 ms various parameters of the
coal coke are kept unchanged. By using a thermogravimetric analyzer a combustion test of coal coke was conducted
and the influence of various atmospheres at different O, /CO, ratios ( 20/80 30/70 and 40/60) on the combustion
characteristics of coal coke was discussed. Furthermore the CoatsRefern method was employed to calculate the ac—
tivated energy pre-exponential factor and other dynamic parameters of coal coke. When temperature ranges from
460 to 660 C and 0,/CO, ratio of the background atmosphere reaches 30/70 the activated energy and pre-expo-
nential factor of coal coke attain their maximal values thus offering a theoretical basis for further studying the com—
bustion raction of coal coke in the oxygen-enriched combustion atmosphere. Key words: oxygen-enriched combus—

tion coal coke activated energy

NO, = Numerical Study of the Influence of Concentration Rings
on the Formation of NO, Produced By Swirl Burners BI Ming-shu ZHAO Yao—guang( College of
Chemical Industry Machinery Dalian University of Science and Technology Dalian China Post Code: 116024) //

Journal of Engineering for Thermal Energy & Power. - 2012 27(2). -197 ~201

By using the CFD software Fluent a combustion numerical simulation was performed of a centrally-fed pulverized
coal swirl burner. In this connection the influence of the concentration rings on the formation of NO, produced by
the burner was investigated the temperature field oxygen concentration field and NO, concentration field including
thermal NO,, fuel NO, and prompt NO, were analyzed when the burner was in its combustion and the NO, con-
centration curves along the axial direction at various concentration ring configurations were compared. The simula-
tion results show that the concentration rings can lower the NO, production capacity of the burner by 100 ~200 mg/

m’. To adjust both distance of the concentration rings to the port and their intervals can reduce NO, emissions of



