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1-air pump 2-flow meter 3-mixing grille 4-Check valve
5-quantitative spiral conveyor 6-reaction pipeline

7- thermo couple temperature controller

8- temperature controller ignite 9- igniter pressure transducer
10- pressure transducer thermo couple 11- DAQ card
12-computer

B 1 LwARS

R TR G K A b 2 X R AR 2R TR A W R
R G e B A, A SIS BE I 3 ARy 1 iRy K
1 PR AR R AE N LI RE S . 5 B A Tl Ar BT an e 1 s, £ e B 2 AR AR B ok JRORE, 7E N, R
FEA 1300 °C 44 T i@ ad Db il & 15 5 .
Rl THAEBHI LS

Table 1 Industrial analysis of the coal sample

Fig. 1 Experiment system
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Fig. 3 Deflagration severity on different dust-CO/H, hybrid mixtures
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Fig. 4 Influence of particle size on deflagration severity
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Fig. 5 Influence of dust concentration on the maximum pressure increasing rate
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Experimental study on deflagration parameters
of dust-CO/H, hybrid mixture

Liu Yuanyi', Li Wenguang®, Tan Houzhang', Zhang Lan®, Wang Xuebin'
(1. MOE Key Laboratory of Thermo-Fluid Science and Engineering ,
Xi’an Jiaotong University , Xi’an 710049, Shaanxi, China;
2. Henan Province Institute of Boiler and Pressure Vessel Safety Testing ,
Zhengzhou 450008, Henan, China)

Abstract: In the present work, we carried out an experimental study of the influence of the coal dust
categories, concentration and particle size on the coal dust-CO/H; hybrid mixture’s deflagration char-
acteristics in a semi-open environment. The results indicate that the influence of the dust on the hy-
brid mixture’s deflagration is mainly the outcome of the competitive relation between two opposite
effects, the heat absorption for volatile releasing and the reaction of the released volatile. For the high
volatile coal dust, the deflagration reaction of the released volatile dominates, which makes the defla-
gration severity gradually rise with the rising of the volatile content; while for the low volatile coal
dust, the heat absorption for the volatile dominates, which reduces the deflagration severity. For bi-
tumite like the Yinbei coal, with the increase of the dust concentration, the deflagration severity va-
ries with a U-shaped tendency, while for the coke dust with a low volatile content, the change of the
deflagration severity with the dust concentration is not obvious.

Keywords: deflagration; dust; carbon monoxide; hydrogen; boiler
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