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319 HAZWFEE JIS Z 8818:20020 whet S48t o H, M7=+ Siwek 20 L Chamber ApparatusE
°©]-§3k] ASTM E1226°] we} 43-& AA8IAT HA&FEes APA 7 coal dust-fine”} £ FE 9] 0]
A Ao E UKo, wood chip?] £3FE 130 g/ndollA] o] dojuyn g 714 vhe BXlFgEo|A %
9 f13e] U= AE ¢ F I BREL 57 7]=o] BEH Kst7} 200 bar mjs ©J3tE EE A8V} 4T
T St 15wl sg=m, T o] ofg Bxog HIbEA

Abstract - The use of low-grade coal is continuously increasing with the development of combustion tech-
nology and cost reduction for coal used in thermal power plants . During combustion, the latent heat of evapo-
ration due to moisture is large, and there is a risk of spontaneous combustion and dust explosion during the
process of storing and pulverizing coal. This study compared and evaluated the minimum explosive concen-
tration and explosive strength of four types of coal dust-fine, coal dust-coarse, wood pallet+organic dust, and
wood chip with coal powder collected from domestic power plant D. The minimum explosive concentration of
coal dust was measured according to JIS Z 8818:2002, and the explosion strength was tested according to
ASTM E1226 using a Siwek 20 L Chamber Apparatus. As a result of the minimum explosive concentration
test, it was found that coal dust-fine has a risk of dust explosion, and since an explosion occurs at a dust concen-
tration of 130 g/ m’ of wood chips, it was found that there is a risk of explosion at the lowest dust concentration.
According to the dust explosion class standard, Kst is less than 200 bar m/s, and all samples fall under the ex-
plosion class St 1, and the dust has a low risk of explosion.

Key words : thermal power plants, coal dust explosion, minimum explosive concentration, explosion
severity
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(C) Wood pallet+organic dust sample

Fig. 1. Shape appearance of samples

Table 1. Moisture contents of samples.

(d) Wood chip sample

Sample Initial moisture content (wt. %) Final moisture content (wt. %)

Coal dust-fine 59 3.6

Coal dust-coarse 6.1 34

Wood pallet + organic dust 6.3 3.1

Wood chip 78 41
(Model: MOV-112F, Sanyo) 2} 2 A4 -2-(Model: XSR A2 2717t AEr & T FESe EHA 0] F
304V, Mettler Toledo) <& ©] 83t 37 st om 2} 7¥skaL 2o osf A T =, T Hde
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Table 2. Summary of particle size distribution with each samples

Sample (i::) (;djj) &i:)) (Z?:) % Particle distribution < 75 pym
Coal dust-fine 11 24 57 151 63
Coal dust-coarse 11 20 43 196 70
Wood pallet + organic dust 17 35 55 167 66
Wood chip 33 66 97 298 40

Table 3. Minimum explosive concentration of coal dust-fine

Dust concentration [g/mni]

Test results(*)

100 x
200 x

350 X X X X X
400 X x A
500 x O
600 x O
800 O
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Table 4. Minimum explosive concentration of coal

dust-coarse

Dust concentration [g/mi]

Test results*

100

X

200

X

500

X

1,000

X

2,000

X X X X X

Table 5. Minimum explosive concentration of wood

pallet+wood chip

Dust concentration [g/ni] Test results*
100 x
200 x
400 x
600 X X X X X
700 A
800 A

Table 6. Minimum explosive concentration of wood

chip

Dust concentration [g/ni] Test results™
100 x
120 X X X X X
130 x X A
140 x A
160 LWAN
180 x A
200 O
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Table 7. Summary of explosion severity with each samples

Sample Py, (bar-g) (dP/df)max (bar/s) Ks: (bar m/s)
Coal dust-fine 7.0 333 90
Coal dust-coarse 49 129 35
Wood pallet + organic dust 6.9 344 93
Wood chip 6.5 179 48
Table 8. Dust explosion classes
Class Ky Description
St 0 0 No explosion
St 1 0 <Kst = 200 Weak or Medium explosion
St 2 200 <Kst < 300 Strong explosion
St 3 300 <Kst Very strong explosion
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