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Abstract - Accidents of dust explosion has been occurred in various industries as a plastics, pharmaceut-
icals, timber, grain storage, solid fuels and chemicals. In this study, the silo dust, hammer mill dust and
Nyusong dust in the manufacturing process of the particle board to utilize west wood, which were selected for
this experiment and were evaluated the characteristics of dust explosion. The explosion characteristics such as
a maximum explosion pressure, explosion index, lower explosive limit, and minimum ignition energy in sus-
pended dust of the wood by Siwek 20 L apparatus were measured and evaluated for the experiment. The results
of this study can be used the process safety measures to prevent accidents of fire and explosion in the suspended
dust of wood.

Key words : dust explosion, suspended dust, wood, Siwek 20 L apparatus
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Table 1. Characteristics of samples
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Classification Picture of sample Moisture contents| Contents of heavy mental Particle diameter [um]
Silo dust 1.74 wt% 3.58 wt% Dinedian = 56.02
Hammer mill dust 3.88 wt% 1.73 wt% Dinedian = 15.96
o
Nyusong dust 1.18 wt% 0.19 wt% Duedian = 92.08

KIGAS Vol. 17, No. 5, October, 2013

- 82 -



A

= A St e

"

range+=1~ 1,000 mJ o] t}. # 5] o] F-f-2-7lof] o g
A3 B7rE Sl A E‘E‘“’Lé(l’max), R
2] 45(Kst), Z 23817l (LEL), 2 2 4 F shell v A
(MIE)¢] 5443 -& A8t

I/! pressure sensors

ignitors

rebound mzy ' 20 barg
Nl j@HﬂI@

9]

i)

/\é I

7}

i)

=

o

AL

n. #z 1 nst
31, SLUAH §4
A 319 Faqhe EA4 HUME S8 24 Al ERE
Ho] 2498 & S35 Fig. 20 e At 13
ol A Bz ule} o] Huj E‘QOLH o Afo] 2 BEXo]
8.3 bar, & 30| 8.7 bar X 74 #719] 8.3 bar
Z, 38 Edo] duld oz =4 YElyth o=
Table 10| 4] ®.= H}9} Zro] g 2319 ] o] 4
A o= ol Aol Z et o] A YEd A=
SaE.

32 Fof LY d55T
R F LA, Kst=
wx19] Zdell of 3k P2 Kst fH o2 EF315]
A

7_11—
== J o Wl T Kot k& ug7) 290 g s 2
/ ust co iner - - -
vaerine Al ) Fugke] s E[(dP/dhmax]ol o)
compreassd a\r =
| Cubiclaw?l T} 2] 0 2 A4tz H o) Zuet 4
| outet vahe | S %5+ Pmaxet 28 08719 &3 of w3}
[
T | 3}
= = = 2HTH3].
. . 1/3
Fig. 1. Siwek 20-L Apparatus. Kst [bar - m/s] = (dP/dt)max * vV
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Fig. 2. Maximum explosion pressure with samples.
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Fig. 3. Maximum rate of pressure rise with samples.

(b) Hammer mill dust

(c) Nyusong dust
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Fig. 5. Minimum ignition energy with samples ([]
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Table 2. Variation of minimum ignition energy with process temperature

Process temperature Silo and hammer mill dusts Nyusong dust Remarks
©) Es(ml) Es(ml)
25 14 45 Experimental values
30 10 32
40 7 20
50 5 12
60 4 10
70 3 8
80 3 6
90 2 5
100 2 4 Estimated values
120 2 3
140 1 2
160 1 2
180 0.9 2
200 0.8 1
250 0.6 0.9
300 0.5 0.7
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