Korean Chem. Eng. Res., 60(2), 229-236 (2022)
https://doi.org/10.9713/kcer.2022.60.2.229
PISSN 0304-128X, EISSN 2233-9558

-

30

H
e

i)

(2022 39 2

Effect of Powder Condition on the Fire and Explosion Characteristics of Suspended
and Deposited Dusts

Ou-Sup Han', Dong-Hyun Seo, Yi-Rac Choi and Jin-Ho Lim

Occupational Safety & Health Research Institute, Kosha, 339-30 Exporo, Yuseong-gu, Daejeon, 34122, Korea
(Received 2 March 2022; Received in revised from 24 March 2022; Accepted 5 April 2022)

Q@ o
£l BASA0) B0 BEYA, B, BAXACHT TE H4) sl U A 984S A% o)F
SJ3 20LRABDAF ), AFFRAEA, ALEEA DL (UNIB)E A3} 45 2 (Sugar, Mg, Al, Z1)
o] Y7ol M2 TR @) B Aol ojste] - o] TS Aok FPY), el B AR Sedst
AT (FSVYE ZASATE. 7 17 2014 Mg % Al A1 91730] 2hasha i $131490] S713K94, Sugar
£ 17 sl nhe S sigae] 3ol A1) ek Qsith Hi Bl sllank Ry vlola R )

asba 2 S7hk M) SRlsh (RS Vs 3w
vepton, ZAPC1E7] 30°) HAE 2l A A

ol 2] 7 WslHL} vlo] T2 L 3]7o]
7187 0°)ET} AAPAE]E7) 300001 F7lehs AES
37} 3P Aubec) A et

Abstract — An experimental investigation was conducted on the influences of median size, dust concentration, dust
condition (cloud and layer) for the fire and explosion hazard assessment of dusts with the same powder property. For this
purpose, tests have been performed in accordance with 20 L explosion sphere, thermogravi- metric analyze, combustion
rate tester (UN method). We investigated the explosion characteristics and flame propagation velocity (FPV) in dust
cloud and the flame spread velocity(FSV) over dust layer on 8 dust samples with different particle sizes of 4 types of
dusts (Sugar, Mg, Al, Zr). An explosion hazard increased with decreasing particle size in Mg and Al dust clouds, but
sugar did not show the effect of explosion hazard due to particle size change in dust clouds. The flame propagation
velocity (FPV) of suspended dusts increased significantly when the particle size decreased from micro to nano than the
variation of particle size in micro range. The flame spread velocity (FSV) over dust layer showed a tendency to increase
over the inclined dust layers (30° slope) rather than the horizontal dust layers (0° slope). The flame spread rate (FSV)
over dust layers increased on the inclined dust layer (30° slope) rather than the horizontal dust layer (0° slope) and was
higher upward flame than the downward flame in condition of inclined dust layers(30° slope).
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Fig. 1. Experimental setup for evaluating fire and explosive haz-
ards of dust layer.
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Fig. 2. Schematic of powder form for flame spread velocity over
horizontal dust layers.
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layers.
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Table 1. Particle size of dust samples

Samples d10 d50 d9oo
(um) (um) (um)
Sugar-A 19.7 215.1 458.8
Sugar-B 455.5 601.6 800.6
Mg-A 61.0 115.1 171.9
Mg-B 123.6 195.3 304.2
Al-A 182.5 nm 233.0 nm 280.3 nm
Al-B 5.5 16.5 349
Zr-A 24 4.9 9.8
Zr-B 505.6 729.7 985.2
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Fig. 11. Flame propagation velocity in suspended samples with dust
concentration.
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Fig. 12. Side view of flame spread over horizontal dust layer of
sugar-A.
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Table 2. Flame spread velocity of samples over horizontal dust layer.

Dust Median Flame spread

Name diameter velocity (mm/s) Remark
Sugar-A 215.1 um - No spread
Sugar-B 601.6 pm - No spread

Mg-A 115.1 pm 29

Mg-B 195.3 um 32

Al-A 233.0 nm 14.2

Al-B 16.5 pm No spread
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Fig. 13. Upward flame spread over inclined Mg-A dust layer.

Table 3. Flame spread velocity by flame direction over inclined dust

layers

Dust Flame Median Flame spread

Name direction diameter velocity (mm/s)
Upward 35

Me-A Downward 151 pm 33
Upward 39

Me-B Downward 1953 um 3.1
Upward 15.6

AFA Downward 233.0nm 14.2
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