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2-2. E|IH&ZI(Dust Layers)Q| Xl - ZLHEM AlE

=

1. A2 S(Burning Behaviour) A&

1) A&d7

Priifung bei Raumternperatur
Test at room temperature

Luftgeschwindigkeit
Air velocity

=02m/fs

Platindraht (~ 1000 °C)
Platinum wire

Schiittrinne Produkzttrager
Mold Sample holder

Platindraht (= 1000 °C)
Platinum wire

[

4] Testing of burning behaviour of dust deposits

= oH i

I AIE &l 2 oay | 13



= |
Class Number® 75 o] 2tH4]. 283t 45
)

skl F7H4 < Alde

< 5> Test results determine the burning class of a dust layerl)

Test Result Class
No ignition 1
Brief ignition, Rapid extinction No spreading of fire 2
Localized combustion of glowing with practically no 3
spreading
Glowing without sparks(smoldering) or slow 4

decomposition without flames

Burning with flame or spark generation Fire spreads 5

Very rapid combustion with flame propagation or 6

rapid decomposition without flame

1) VDI(Verein Deustche Ingenieure) 2263, Part 1: Dust Fire and Dust Explosions, Hazards -
Assessment - Protective Measuress, Test Methods for the Determination of the Safety

Characteristics of Dust
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2. Xjoidtsl2 = (Autoignition Temperature) SMAIE

Aol F5d Wt A3k Spontaneous ignition), AHEEF3H Auto ignition),
Z719k 8} (Pyrophoric ignition) &2 FE%7]& shy, dub4 o sl £ =
Ay fdE AddstE fFdA ddS FHEcHA BHY HAARIREE

ZAehe AFNAE o|rF2

1) Ald%H]
= A= NF T 20-036(1980) Ald 1t4<s &k 54 FH=4 44
718 em)e] A&FH(Cube)ol 977 A8Es %7 £4H+= =(Furnace)dl
T, w9 255 SHIIHA T A5 Adws oRE AYsr)
(1) &vjw 2 A=A
7 A8 ™  ZPA-3 Semiautomatic autoignition tester

) A ZFAF ¢ Petrotest(54)

2) 7|2A o7 AAdslE AN ddiry) Aoz i s 2e5te] B Ui Ay o
Y| 7b i E2e] Alshihg(dahit3) S 913 FASNURE sk S DR iy 2de] v
AYSol| weba AAdsH(Spontaneous ignition: AolA B R do] A F o] WA AT
(Auto ignition: 28} §lo] EAS 7ldatuA] do| 4= o] W), 2171%3HPyrophoric ignition: 17

W-SA] Bho] F7]% FRolu Ahsh ukgdk T ukgdo] o do] A o] w7 FRET)

9 g 15

I. Aled &l



@ 74 2 98

7h)

)

sy
N
Bl
Ay
o?ri
o
do
ol
[l
fetl
[

Main Controller : =9 2% %4

2 A4 2 Control parameter A%

S E : Controllerold 2AHH 71E&5o o)A 247]?._— 7} 3

o=ZX AAHoZ MEFol FYUHEE UF Flasks 7HE, ZAA

2 A=) AlA o] A A

s AE FY7] 0 27]E F29 A 7L (Pre-heating), A4
A

[ 5] ZPA-3 Semiautomatic autoignition tester



(@) AY F FolAh

71 ZPA-3% olgdtel AARBHE HYsE A%, Fuel 37 9
AR 9T W) A Y FlE FE S BAL

Aok B},

) SR AR bt waE S o) qEd Al sy Aw

g #olsto] AAY NETE o} Tk

th) A (EA) AlZe] Aodurstd o A|F AN T AFalE50]
AA7)9] Cubedl| AHE F4lste] =4sl=0), A]ggg,% }J__Qrg]
A Golstal HW Alme; A4 HES &9

A(Mesh) 2 | 2= o] gt}

zr;
ofo

ng e

2}h) mEha A FoA S I AdEol A
sHE&&)7F dojud s A57F CubeZH-E o]"
7hste = Abde] TGA &

-
Agh % o 2 A A NF T 206095 T4 A8
i

(1) A1 94 @ NF T 20-036(1985)

“Chemical products for industrial use determination of the relative temperature

of the spontaneous flammability of solids”

MoAE =) g oey 17



(3)

Ag o0 B4 BAo] oy wAl HE BAL (37] FolA Ak
o Afste] AAHow weHE BAE 48 A9)

24 9 FAE : leHon wAY Adusye Ao =
9 el AR 9T W) U] NBE £AT A= 9
g e :uﬂw NEE ARgatolol sl oz TS A B
ohoER (1)-@)lA AR wheh 2ol AF WA AnE B(Mesh,

A5ym) &= Xﬂ"“ﬂ Al THAA7] wZel] Al5e] A= 7F 2A
U, 4= dA &85
Bl A 89| olg JheAds #dsty] flste] A@AE ARE A

7} TGA 3! DSCs¢l €&4 Z3s Edz sto] o4 23(E-IP)

th 7

¥ EIPE ZEHOL #Y 05 C/min &% 7tdste] 45
%7 400 TE Zete AlolA e =(Furnace)®] &%5 313 Al
5o Adwsier 240 [117 6] F=

Ao 7 shifel AR gsiA 3eAe AdS F3si, 7 A
AT v v 845 whEsloiof it

=M= AITH g2 32Xt (C)
300 C wmjwt
300 T o4 10
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7} ul™ : BAM Heat Accumulation Tester, KRS-RG-6116
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3) AF F FIA

7hH HEAH Al7IE A7l (SADT; Self- Accelerating
Decomposition Temperature) & 435l AXZ2A] A7 4
T kAl 2 Fe] Qg Ao] o, ojxfHo s AR-37] E¥E
o Hsl=RY F3llAd 7tas 5440 Es A E AALY s
o] glomz Qkde| folgof i,

55, BoPgsta, Ww Wah wole AR A% AR A
Geldlel s, A7 % 54 ARE A7lakel Bk

o Al SAY BARHTYD o) Aol W wek F714Q &2
Z S

HES AAE /\‘401—7_(7 7(-]/2)]—4 o7 AEF=x Q%’B‘O 5hc).
[e} = [¢] 11—

2) Ad 9

500 me el 400 mie] ARE Bil woHS AN Ho APS
ANete] A7t AHew Betgaie] wdo] o} APAN LERT 6 T
ol Zikehe SRS AT LR Aol §lg A% 790 ABL A%
T e ST AN T AR ANE,

(1) Al&g9t4 @ UN Test Method 284.4 Test H4 “Heat Accumulation
Storage Test”
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(4) A3t 2 w7

4. &HEI|(Pressure Vessel) A&

1) A @7H]

A A= R Y EE % da9HRecommendation on the Transport
of Dangerous Goods manual of tests and criteria, ©]3} TDGEZ} dhHe] HAE
E3ol A 8% mj=2] 987 Al s T8ste] A& E ST

(1) Fvjv 2 A=A
71 Zu g b= 871218 7] ( Pressure Vessel Tester )
1) 2Erg o KRS-RG-6035

oh) Al zkA} 0 KKKURAMOCHI(Y )

M. Al &) 2w (23
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3) UN Recommendation on the Transport of Dangerous Goods—manual of tests and criteria, PART I
classification procedures, test methods and criteria relating to self-reactive substances of division
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(1) base, 450 x 450 x 60 (8

(2) steel block, 230 x 250 x 200 9

(3) anvil, 100 diameter x 70 (10) holding and releasing device

(4) colum (11) locating plate

(5) median cross-member (12) intermediate anvil (inverchangeable}, 26 diameter x 26
(6) 2 guides (13} locating ring with orifices

(7) toothed rack (14} impact device

) graduated scale
) fall-hammer{drop mass)

A3 05 mm olate] A= A e ARE 40 mr AF skl AHA-E 9}
7hol=®) Atole] &l ¥ the ekl 5, 10 kg)oll wheh H8kEel(10 ~
60 cm)E A% ta AlEo] FANUAE Thete] FdolR 55 #STh Al
davte] A “MEEglE", AZolt WAfe] Wk A = gl “Eal (3
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= =
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1
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15, 20, 30, 40, 50, 60 cm®] golol M A7 FANHA = 7.5 ~ 30 ]
#rk 10 kg “otaE 35 40, 50 cmoll A AstA7IH S 4| A= 3B ~ 50
Jol Hrh wotFof Yool E WA 7 Alds AAste] Faledel of
3k A FAANUAE Zotok . dF AN UA L] 6] A5 Aol
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1) A&7

(1) Modified Hartmann Apparatus

o)tk #4E ) o
UAE M F 4% B0 bR A $AS FHAA Fug 5 BaE

7F) A8 ™ : Modified Hartmann apparatus

1) A ZHAL ¢ Kuhner(229]22)

PR 3 Connection to
Digital Display

Tube (Pyrex)

‘ ! Electrodes
,/

~ Connection to
Tran: sfc rmer (10 kV)

300

iy,
o= N i
Z ’
|
I Lok
Atomising Cone

[ 11] Modified Hartmann Apparatus

(2) Siwek 20-L Apparatus

o AR s 2/ EgEe] Y -‘TJrF/}U]H% e 20 LY 7E &
7|2 SAsks Alolt Al 4T 5 e FE dEHEE Dust



(Pmax), Maximum Explosion Constant(Kmax(Kst)), Limiting Oxygen Concentration
(LOC)o]t}.

7b) & ¥l ¥ ¢ Siwek 20-L Apparatus
) Al 2+ AR - Kuhner(2=912)

o) =44 1 0 ~ 30 bar

2}) e A

- 20-L-sphere
- Control unit KSEP 310
- Measurement and Control System KSEP 332

- Pressure Measure System

- Software
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EN 14034-1
Determination of explosion characteristics of dust clouds—Part 1 :

Determination of the maximum explosion pressure Pmax of dust clouds

(dP/dt)max

EN 14034-2
Determination of explosion characteristics of dust clouds—Part 2 :
Determination of the maximum rate of explosion pressure rise
(dP/dt)max of dust clouds

LEL

EN 14034-3
Determination of explosion characteristics of dust clouds—Part 3 :

Determination of the lower explosion limit LEL of dust clouds
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) Al 2 A} Kuhner(£=$22)

t}) Energy Range : 1 mJ ~ 1,000 m]

2}) With an inductance in the discharge circuit : L = 1 mH ~ 2 mH

u}) Without an inductance in the discharge circuit : L < 0.025 mH
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Fm el Aspel|gA Alee $3 29kA(spark) A WHEL- 1 ~ 3 mJd
7 9-ol = High-Voltage Relay® sl 10 ~ 1,000 m] Z-$-ol+ Electrode
Movement= F2AIA AHES AA| g}

HaAgteUA S e 28" FAFA] AHHS EN 13821(2002)
ojt}.

- Algat4  EN 13821 : 2002

“Potentially explosive atmospheres — Explosion prevention and protection

- Determination of minimum ignition energy of dust/air mixtures”
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< 10> TGA
=2 = =2
NEE e B iee R 5 e
? [C] (%]
Z=A R A 7] 28.9830 228 228 ~ 490 83
A A4 23.3300 216 216 ~ 457 97
sAugA | B 242165 26 26 ~ 514 %
B A4 26.1590 235 235 ~ 444 9%
7] 274738 219 219 ~ 526 9
7HEZA
Ax 22.4668 223 223 ~ 414 97
(2) 23 % 2%
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Temperature Profile
[ATT(sokd) TEST, Semple=IM 812]
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400 C 7tX| US PVT _
H ZTHIHHY ozt i ys|
e 36 N 10 ohe
%al‘g%zﬂ 35 u] Z 1.0 oh e
7haZ A 33 H] &3 1.0 oh Q.
T2) AR (FA7E) © AE(9.0~24), T7H35~80), WE(1.2~3.0), o 2(1.0)
< 20>
SHAEZH A E2EZH B IS A
AlEl F O A[S S A S] SR A SV K|S A A S S
Grosslg] 12.3883 7.6425 12.3269 75613 12.3927 7.3454
Tarelg] 7.3618 7.3618 7.3146 7.3146 7.3074 7.3074
Netlg] 5.0265 0.2807 5.0123 0.2467 5.0853 0.038
Wt. loss[%] 944 9.1 99.2
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