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Discussion on Monitoring Critical Concentration of
Pulverized Coal Explosion and Early Warning System by
Optical Fiber Transmission Method

YU Fan'* ,WANG Yu-jie" ,LIU Yang® ,REN Shao-feng’ ,DONG Zhi-giao" ,CHEN Xian-feng"
(1. a. School of Safety Science and Emergency Management; b. School of Resources and
Environmental Engineering, Wuhan University of Technology , Wuhan 430070 , China;
2. Department of Electrical Engineering, Wuhan Electric Technology College , Wuhan 430079 , China;
3. Southwest Energy and MineralResources Corporation Co. ,Lid, Guiyang 550004 , China)

Abstract; Combustible dust explosion accidents are easy to occur and the process is difficult to control ,and the
consequences of the accident is serious. In order to monitor the critical concentration of dust explosion,a dust con-
centration sensor based on fiber sensing technology was developed. The basic principle of dust concentration monito-
ring technology based on fiber transmission method was introduced. A uniform dust environment was created by build-
ing an experimental platform to conduct concentration experiments on coal powder with average particle size of
21.583 wm,40.264 pm and 63.259 pm. The results showed that the extinction degree and the dust concentration
value have a good linear relationship,and the experimental error between the measured value and the actual value is
within + 10%. The critical concentration of pulverized coal explosion was discussed and a critical concentration
warning system for dust explosion was developed. Once the concentration reaches the set value of the explosion criti-
cal concentration,an alarm signal will be sent to prevent dust explosion in advance.

Key words: optical fiber sensing; transmission method; dust monitoring; critical concentration of explosion;

early warning system
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Fig. 3  Fiber bragg grating monitoring system
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Table 1 Data statistics of D;, =21.583 pm

pulverized coal experimental

hRHEAE C,/ LR MEWIEE G/ xR

(g-m™) [ -In(l/I)) ] (g-m™) RIE/ %
0.1054 0.00221 0.1143 8.4
0.2708 0.00575 0.2968 9.6
0.5253 0.00931 0. 4806 -8.5
0.7908 0.01661 0. 8580 8.5
0.9583 0.01722 0. 8893 -7.2
1.2031 0.02518 1.3006 8.1
2.3521 0.04167 2.1522 -8.5
3.5427 0.06228 3.2168 -9.2
4.3214 0. 09094 4.6974 8.7
5.5794 0.09916 5.1219 -8.2
6.3382 0.13351 6. 8960 8.8
7.8643 0. 13946 7.2037 -8.4
8.2371 0.17271 8.9208 8.3
9.9847 0.17726 9.1560 -8.3
10. 5432 0.22187 11.4605 8.7
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Fig. 8 Relationship between the extinction degree and

concentration of Dy, =21.583 pm pulverized coal
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concentration of pulverized coal with different particle sizes
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Fig. 10  Dust explosion warning system
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