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Fig.1 Size distribution of coal dust
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Fig.2 Process of thermostatic adiabatic reaction of coal dust
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Fig.3 Relationship between dust concentration and

explosion pressure with different ignition quality
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Fig.4 Relationship between explosion pressure

of coal dust and time with different ignition quality
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Tab. 1 Explosion pressure of igniter with different quality
Bl Jiit/ g 0.24  0.48 0.72 0.96 1.20 1.44 1.68 1.92 2.16  2.40
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RIH p,/MPa 0.009 0.019 - 0.039 0.049 - - 0. 080 - 0. 106




2013 48 H

MUK BT IR TR A =27 -

3 #ig
1) 38 P TR AR IR A T, sk A B
FIBRYER D S5 K B A Bl BRI R, Mk

HJfiit o 2.40 g HT,,HJ( R 43 1 15 ) 35 30, 1
MPa,

2) JEAT B R T BIR e J3E it K L T A
KM TR X U B S BT R,
ﬁfﬁﬁiﬁﬁ\]%llﬁkﬁ*ﬁ%%ﬁﬁﬁiﬂﬂ NI
BB Ry ERE I S I Pk — 25 T

& X X T#'ik
(1] W, Sl & TE, 55 FOKTER B AR E B 1k

5El)]. hEZERAR, 2011, 21(7) :46-51.

Pan Feng, Ma Chao, Cao Weiguo, et al. Research on

explosion risk of corn starch dust[J]. China Safety Sci-

ence Journal, 2011, 21(7) :46-51.

(2] ¥ﬁ£ﬁé BRI 1], S78h PRI, 2002(7) : 36.
[3] , Ak, TRPE, SR IR A )R I R A R

[J]. 'k%k’ﬁ'ﬁﬂ#%, 2010, 30(2) ; 164-168.

Gao Cong, Li Hua, Su Dan, et al. Explosion characteris-

tics of coal dust in a sealed vessel[J].

Shock Waves, 2010, 30(2) :164-168.
(4] HE4AW], ZRHE 0] VRRIED &R R IE S [ D],

2011,20(1) .43-44 47.

[5] #bd=, Wil&k, TR, Wh—EtEa 5

YERFESE I OF T [T]. PR 22 4

2012, 44 (34 1) 229234,

Explosion and

RARRE
TR,

Du Bing, Kuai Niansheng, Huang Weixing. Experiment
based investigations on explosion behaviors of coal dust-
inertant mixture[ J]. Journal of Sichuan Vniversity; Engi-

neering Science Edition, 2012 ,44 ( Supp. 1) :229-234.

[6] Proust Ch, Accorsi A, Dupont L. Measuring the violence
of dust explosions with the “20L sphere” and with the
standard “ISO 1 m® vessel” . systematic comparison and
analysis of the discrepancies[ J]. Journal of Loss Preven-
tion in the Process Industries, 2007, 20(4-6) : 599-606.

[7] Proust Ch. A few fundamental aspects about ignition and
flame propagation in dust clouds[ J]. Journal of Loss Pre-
vention in the Process Industries, 2006, 19(2-3) . 104-
120.

(8] Wild:, BTA, RN, % fUKBERXPERERIETT
BN )] . RIS i 2012,32(4) 1432438,
Kuai Niansheng, Huang Weixing, Yuan Jingjie, et al.
Influence of ignition energy on dust explosion behavior
[J]. Explosion and Shock Waves, 2012, 32(4) . 432-
438.

[9] Cao Weiguo, Huang Liyuan,Zhang Jianxin, et al. Re-
search on characteristic parameters of coal-dust explosion
[J]. Procedia Engineering, 2012(45) ; 442-447.

[10]  KurR==Y A2, Y eifee[M]. 4 J. b

AU RARECE iR, 2001 ; 211-212.
[11] FERBEARWER. GB/T 16425—1996 #ih = HET
PR I 2 TR [ S ] Jbat i AR Hh Rk, 1996.
State Bureau of Technical Supervision. GB/T 16425—
1996 Determination for minimum explosive concentration
of dust cloud [ S]. Beijing: China Standard Press, 1996.
[12] Bk, & D, s, 5. A0 7Bk A e
ISHEGT[T]. JRREERAT, 2012, 41(3): 16-18.
Qiu Shanshan, Cao Weiguo, Huang Liyuan,et al. Ex-
perimental research on lycopodium dust explosion[ J].

Explosive Materials, 2012, 41(3) . 16-18.

Computational and Experimental Studies of Explosion Pressure of Igniter

Cao Weiguo , Huang Llyuan

Miao Nan®

, Liang Ji 1yuan

,Qiu Shanshanlz Pan Feng™?

, Zheng Junjiem:@ LIU Xiangyang@ ,

(DSchool of Chemical Engineering, Nanjing University of Science and Technology (Jiangsu Nanjing,210094 )

@National Quality Supervision and Inspection Center for Industrial Explosive Materials( Jiangsu Nanjing,210094)

@ Yancheng Entry-Exit Inspection And Quarantine Bureau ( Jiangsu Yancheng, 224002)

@Industrial Explosion and Protection Institute, Northeastern University ( Liaoning Shenyang, 110004 )

[ ABSTRACT]

In order to study intrinsic explosibilty of igniters in different quantity and the influence on minimum explo-

sive concentration of coal dust, 20 L sphere explosion test units were employed, and then the experiment results were com-

pared with the theoretical calculations. Moreover, coal powders of less than 200 mesh, whose median diameters were 32

pm, were used as dust samples for minimum explosive concentration evaluation. The experimental results show agreement

with the theoretical calculations. The explosion pressure has a linear increase with the increasing of ignition quality. With

the ignition quality increasing, the explosion pressure of coal dust increases and the minimum explosive concentration de-

creases conversely. When the ignition quantity increased from 0. 24g to 2. 40g, the minimum explosive concentration re-

duces from 40-50 g/m’ to 3040 g/m’ , which indicated that the risk of such dust was further increased.
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