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A study of flour dust explosion
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Abstract

This study examined into property of flour dust explosion to get the basic data for safety of industry by
protecting accident of dust explosion. The experiment was conducted to know the effect of distance between
explodes in the experiment device, effect of flour dust concentration, effect of humidity, effect of explosion
pressure to the dust concentration and effect of inactive substance additive. The study indicated that explosion
was happened effectively at the optimum distance 100mm or less in inter—polar distance, and minimum ignition
energy was measured at 6mm The data of feed concentration to the probahility of explosion showed that the
smaller the particle diameter was, the larger probahility of explosion was, and the higher the dust concentration
was, the more increased the pressure of explosion was, but more than upper limit of dust concentration, then
the explosion of pressure decreased. For the effect of humidity, the more it contained water, the more
decreased the ignition energy of dust was, so increased minimum explosive concentration, and effective water
content was minimum 1026 or more. Inactive substance additive was effective in adding more than 15% CaCO3
and (a0 as substance inhibiting dust explosion, in which CaCO3 was more effective than CaQ. the analysis of
the flame of dust explosion was performed by high-speed video camera, it showed the size of flame bacame
smaller in order that sub feed, main feed, wheat powder. As a result, sub feed was expected to be less
dangerous than others,

Keywords : dust explosion, feed stock, particle explosion, moist addition, ignition energy, CaCOs, CaO, flame,
explosive concentration, flour
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[Table 1] $AAT 2H70) BE 2L g1
Agmm]| 10 | 20 | 30 | 40 | 50 | 60
Tdoy | E ) 2| Zd | Zar | Zg | Zg
Amm] | 70 | 80 | 90 | 100 | 110 | 120
TR | T | g Eg | Zu | EE | 2X
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[Table 2] &9

2ZAE | 02 | 03 | 04 | 05
120mesh | wx[g/m’] | 171
A

Zyelr | 2E | 29 | 2| 29

2[g] 13| 14 | 15| 16
18mesh | =x(g/m’] | 1111 | 1196 | 1282 | 1368
2R

Fgady | BE | 8% | 3¢ | 2y

BAZEFS Y2 3 : 117107 [m’]
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[Table 3] 25

FA | 04| 05 | 06 | 07
A0mesh | seoromd | 30 | 47 | 513 | 58
_ﬂQ A A

ZelR | BE | BZ | Ty | g
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Amesh | secronmd] | 1980 | 1368 | 1453 | 1624
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T agan | ww | €% | ®e | wv
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[Table 5] At&EZ1S] FA] e i o8

FAE | 20 | 21 | 22 | 23
Z)esA | BE@m]| 1700 | 1795 | 1880 | 1966

Tgay | BE | B2 | @2 | =y
FAlgl | 08 | 09 | 10 | 15
Balgea) | FE@m]| 684 | 79 | & | 1%

Zgdn | g% | % | 2% | =g
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[Table 6] $2330] H& FAZVEE (FAR

RALEER)

T TEHF (%] 15 6 1
HAFLFE [g/m3] | 19982 | 24635 | 2608.2

Y TEHF %] 15 4 1
HAZTLEE [g/m3] | 8625 | 11493 | 12325
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[Table 7€ FAIES} FALE 239 B 0
HAFASEEE Ueld Aol FARE EXSES
2,000g/m’ ~ 2,900g/m’ 02 WA EEEd o}
€ IEE %y, MEE EFEE
900g/m’® ~ 1,500g/m’ o2 WA ZugEe &
&k

[Table 7] #37] F=dl T HoRPEVISSE (FAIE 7))
EA9Y [g/m’] 2,000 | 2500 | 2900
AYBASESE[X10" Pa/s] | 2015 | 6173 | 4498
FA4E [gm’] 900 | 1,200 | 1,500
A YHAFESE[}10" Pa/s] | 2080 | 6115 | 578
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[Table 8 ~ [Table 113 [Figure 1012 3A}=.9}
AR #£2¢ 84 E49CaC0; ¢ Ca0 & F7t
FRE W % G5E Yehd Aotk q7)A 39 F
AtEel FALES| CaCO:E A7KE 4%, 9% 03g%
APl Zdbo] dojulz] gk CaOS] A$- 045
5, 13% € AVIBIGE 9 o] dojux] @glth
5, E8AY EFE 10% ot Frlstd sz ae
e 5 L Aoz dAE F i

[Table 8] E8AE2(Ca003) A7t mpa
FIAE(FAIRER])

A71Hgl | 005 | 010 | 015 | 020 | 0.5 | 030
(FEXD| @ | @ | G | ® | ® | 9

Zgol} | Z9 | Tw | E9 | B9 | B9 | ¥E

H7rHgl | 035 | 040 | 045 | 050 | 055 | 060
(F=EP6D | 10 | 12) | 13) | 14 | (15) | 1D

Tgely | BE | BE | BT | BZ |8z |2z

[Table 9] 2BHEA(Ca0) H7ho] me
el (FAIEER)

A71%4{gl | 006 | 010 | 015 | 020 | 0.5 | 0.30
(F=D| @ | @O | G | ©® | ® | ©

Iyl | 2w | 2y | =y | 2w | 2w | 2=

H7F¥Hgl | 035 | 040 | 045 | 050 | 055 | 060
(F=%D)| 10) | 12) | 13) | 14 | 1B | 4D

Tgedy | E@ | 2 | BE | 22 | 8= |z

[Table 10] E&AE3(CaCO8) 7t o

B R(FAREA)

#7#Hgl | 005 | 010 | 015 | 020 | 025 | 0.30
(F=%)| @ | Q| G |6 | & |9

Zgely | Zu | B¢ | 3¢ | 39| Ty | 29

A7}2g] | 035 | 040 | 045 | 050 | 055 | 060
=R | 10 | 12 | 13 | 1 | a5 | ap

Zgely | BE | BE | BE | 2E |22 | gs

[Table 11] E&AEA(Ca0) A7l we
Z Yo (RALEER)

H71#Hgl | 005 | 010 | 015 | 020 | 025 | 030
(F=XD| @ | @ | G | ® | O

Zgeln | Tw | Ty | Z¢ | 2w | ¢ | g2

71%Hgl | 035 | 040 | 045 | 050 | 055 | 060
(F=%)| 10 | A2) | 13 | 04 | 45 | AD

Zygely | Zu | B¢ | 2w | 2E | 82 |

Probability of non-explosion
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Weight{gy
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[Table 12] 7}=E423% (FALEEZ)

TV EF Cco NO NOs NO« SOz

Z2[ppm] | 467 5 0 5 3
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