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Project Title Dust Explosive Limit Tester
Name of the Investigator ~ Wiwut Tanthapanichkoon, Vichitra Chongvisal
Tawatchai Charinpanitkul, Varun Taepaisitphongse

Year September 1996
Abstract

The main objectives of the present invention project are to develop and improve the second
prototype of the gmﬁmﬁgty_ tester, t0 measure the Lower Explosion Limit (LEL)
concentrations of several Thaidomestic dusts, and to study the effect of the average particle size
and moisture content of dust.samples on the LEL values as well as to recommend dust explosion’
prevention measures and measures for minimizing damages.

Before the explosion tests, most dust samples were pretreated as indicated. From the
preliminary work, it was found that all the four types of dust samples (lycopodium, HDPE, dextrin
and sulfur) show LEL values close to the publishe‘d opes. Thus it was concluded that the second
prototype tester was accurate and reliable after undergoing adjustment and calibration. The
experimental results reveal that the LELL eoncentration not only increased with the nominal average
particle size of a dust fraction but also was influenced by the proportion of finest particles existing
within each fraction of the same average particle size. With respect to the type of flour, the
following sequence of increasing LEL concentrations has been found: rice flour < wheat flour <
corn flour < cassava flour. Tests on dnother-series of samples-gave the sequence of increasing LEL
values as follows: creamer C < creamer K < saw dust < sugar icing. Comparison between creamer
K and creamer C reveals that the former had _higher LEL concentration than the’latter because of
the differencein the composition of skimmed milk.

As expected, an increase in the moisture content contributed to reduce ignition sensitivity
and thus higher LEL values. It was found also that the same type of cassava flour but produced by
two different companies gave different LEL values mainly not because of difference in chemical
composition but because of different proportions of finest particles in comparable fractions. Tests
on the toner used in a copying machine showed that its LEL value increased after the toner had

passed through the copying process.



In addition to the development and improvement of the second prototype and the test results
on the LEL values of numerous dusts, the present project also recommends measures for dust

explosion prevention and measures for minimizing explosion damages in a factory.
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Asking the file status;

- Open new file
INPUT S
: - Append old file

APPEND

\
/ INPUT EES$, Da, Mo, Ye /
.

PUT N, W(N), E§(N) /

r
To count the number
of stored damg

SNV
WA TN

To finish each session of

test by entering O for N.
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Set Array Runner = 0 /1
M=Number of Explosion Observed '
P=Number of Data Used in

Calculation of LEL | M=o0,p=0 |

Pseudo-minimum weight of sample (10000) set # ]
WMIN = 10000

to be changed after an explosion occurs |

N\
— e

| |

i J

L W8I
¢ 4/}*&4/"
F oA

-

| Find the smallest = = |

| v

;- L number for weight of ‘F

i sample at which an 'l :

B explosion occurs.

Ne
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F = Range Factor Used to Calculate

the Upper Limit of Data Used R
/ INPUT F /
in LEL Calculation : # —

To calculate LEL in the range of
WMIN and WMAX
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TWsunsud @ suaininlad 113 ad 9na 128 e 9i

DUST EXPLOSION LEL-DATABASE BASIC PROGRAM

—

: AUTOGOTO 100
10: DIM W(50), E$(50), G(50)

 100: *DUST!

110: CLS :PRINT " ™:

120: PRINT " WELCOMETO CU'LEL-DATABASE !"

130: BEEP 1,18:BEEP 1,26:BEEP 1,18

140: BEEP 1,42,350:BEEP 1,26:BEEP 1,32,450

'150; BEEP 1,32,1550:BEEP 1,18:BEEP 1,26

160: BEEP 1,42,350:BEEP 1,26,450:BEEP 1,32

170: BEEP 1,50,350:BEEP 1,50,830
. 200: CLS

210: PRINT " Make sure to'save your last file.":FOR A=0 TO 1800:NEXT A
: 220: PRINT "If you would like to save it,"

230: PRINT "press BREAK now and follow"

240: PRINT "the instructions in the manual."*FOR A=0 TO 2860:NEXT A

250: INPUT "Open new file'with new.sample 6r Append to.add more data?

(O/A): ;A3

260: IF A$ = "Q" THEN 270 ELSE 280

270: OPEN "F:DUMMY 1.DAT" FOR OUTPUT AS #1:NMAX=0:GOTO 300

280: OPEN "F:DUMMY 1.DAT" FOR APPEND AS #1:GOTO 330

300: INPUT "NAME OF SAMPLE: ";N$

310: INPUT "MEAN DIAMETER (MICRON): ";DI

320: INPUT "VOLUME OF CHAMBER (LITRE): ";V



330;
340:
350:

360:

370:

410:
420:
430:
440:
450:
460:
470:
480:
500:
510:
520:
530:
540:
550:
560:
570:
580:

590:

610:

INPUT "EXPERIMENT EXECUTER :";EE$

INPUT "DATE (1..31): ";DA,"MONTH (1..12): ";MO,"YEAR (1996 etc): ";YE
CLS

PRINT "NUMBER OF DATA IN MEMORY = ";NMAX:

FOR A=0 TO 1000:NEXT A

PRINT "ENTER 0 AT THE END OF FILE.": FOR A=0 TO 500:NEXT A

: INPUT "NEXT EXPERIMENT RUN NUMBER (1, 2,..) =";N

IF NMAX < N THEN NMAX = N

IF N=0 THEN 500

PRINT "W(N) = WEIGHT OESAMPLE (mg) USED"
PRINT " IN THENth EXPERIMENT"
PRINT "W(";N;") =",

INPUT W(N)

INPUT "DID AN EXPLOSION OCCUR? (Y/N): “;E$(N)
GOTO 400

M=0,P=0

WMIN = 10000

M = M+1

IF E$(M) <> "Y" THEN 580

P =P+l

G(P) = W(M)

IF G(P) >= WMIN THEN 520

WMIN = G(P)

IF M < NMAX THEN 520

IF WMIN < 10000 THEN 700 ELSE 600

: PRINT "NO EXPLOSION"

GOTO 820
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700:
."?10:
720:
730:
740:
. 750:
760:
770:
780:
- 790:
800:
820:
830:
840:
850:
860:
870:
880
“ 900:
910:
920:
999:
1000:
1120:
1130:
: 1140:

1150:

PRINT "RECOMMENDED RANGE FACTOR = 1.1"
INPUT "RANGE FACTOR = ";F

WMAX = F*WMIN

M=1,SUM=0,S =0

IF G(M) > WMAX THEN 770

SUM = SUM+G(M)

§ =5l

M = M+l

IF M <= P THEN 740

LEL = SUM/(S*V)

PRINT "LEL OF";N$;"= %LEL;"mgflitre"

PRINT "WHAT NEXT? 1) ADD OR CORRECT DATA"
PRINT " 2) SEE STORED DATA"

PRINT " 3) FINISH"

INPUT "YOUR CHOICE IS "; CH

IF CH=1 GOTO 350

IF CH=2 GOTO 1000

IF CH=3 GOTO 900

CLS : CLOSE

PRINT "DO NOT FORGET TO.SAVE THIS FILE."
PRINT DO NQT, USE-THE COMMAND /RUN/.
END

*SEEDATA

CLS

PRINT "NAME OF SAMPLE: ";N$

PRINT "MEAN DIAMETER = ";DI;" MICRON"

PRINT "VOLUME OF CHAMBER = ";V;";LITRE(S)"
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1160:

1170:

1180:

1190:

1200:

1210:

1220:

1230:

1240:

1250:

1260:

1270:

1280:

1290:

1300:

1310:

1320:

1330:

1340:

1350:

1360:

1370:

1380:

INPUT "NEXT PA.GE, PRESS ENTER ...";ENTER$

CLS

PRINT "EXPERIMENT EXECUTER: ";EE$

PRINT "DATE/MONTH/YEAR =";DA;"/";MO;"/";YE

PRINT "NUMBER OF DATA IN MEMORY =";NMAX

INPUT "NEXT PAGE, PRESS ENTER ...";ENTER$

CLS

FOR N = 1 TO NMAX STEP2

PRINT "W(";N;") ="; W(N);

LOCATE 16:PRINT E$(N)

IF N+1 <= NMAX LOCATE 21:PRINT “W(*;N+1;") =" ;W(N+1);
IF N+1 <= NMAX LOCATE 37: BRINT E$(N+1)
FOR A =0 TO 1000: NEXT A

NEXT N

FOR A = O TO 1500: NEXT A

PRINT " *

IF WMIN=10000 THEN 1330 ELSE 1340

LOCATE 0,3:PRINT "THERE IS NO EXPLOSION.":GOTO 1380
INPUT "NEXT PAGE, PRESS ENTER ...";ENTER$

PRINT "RANGE FACTOR ="%F

PRINT.*Np OF DATA USED-IN-CALCULATION,="S

PRINT "LEL OF ";N$;L" =";LEL;"mg/litre": FOR A = 0 TO 2000: NEXT A

GOTO 820
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Test date 2-Feb | Name | - Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Lycopodium
Type of test powder APPIE Standard test powder
E Particle size 25 microns®
’[ Pretreatment Kept in a dessicator more than 1 day
‘ Drying condition no | Temperature: C, Time: h, (Moisture: %)

Atmospheric temperature and humidity l Temperature: 28°C, Relative humidity: 58%

Spark delay time 0.1'seconds
Width of air flow channel 2 mm
Distance of sparking electrode | 5 mm
Compressed air 1.8 kglem’G
Filter paper 1 piece(s) | Type: | Whatman No. 93
Number of measurements 3 Times
 [Sample|  Weight of dust sample {g) Lower Explosion Limit (s_;lms) - Remarks
1 0.0673 54.8
2 0.0670 54.6
3 0.0669 54.5
Average 54.6
| | Evaluation (reference) | Explosibility: High
. Note +: Mass-average particle size was measured by micron photo sizer
__ mned 4.2 mﬂ@m LEL vou lalalwdeu (nminﬂﬂiuﬂiﬂﬂﬂmﬂwammamagﬂ
ﬂ'nmiuinﬂauaﬂ)
Test date 4Feb | Name | Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Lycopodium
Type of test powder APPIE Standard test powder
Particle size 25 micfons®
Pretreatment Kept in a dessicator more than 1 day
. Drying condition no | Temperature: " '€, “Time: h, “(Moisture: %)
| Atmospheric temperature and humidity I Temperature: 28%C, Relative humidity: 60%
_ Spark delay time 0.1 seconds
. |Width of air flow channel 2 mm
. | Distance of sparking electrode | 5 mm
Compressed air 1.8 kg/em’G
Filter paper 1 piece(s) | Type: | Whatman No. 93
- | Number of measurements 3 Times
Samplel Weight of dust sample (g) Lower Explosion Limit (g/m®) Remarks
1 0.0624 50.8 -
2 0.0624 50.8
3 0.0620 50.5
Average 50.7
| Evaluation (reference) | Explosibility: High

" Note

+: Mass-average particle size was measured by micron photo sizer
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Powder name

Spark delay time (seconds)

Average LEL (g/m°)

Lycopodium

0.1 50.6
0.3 56.0
0.5 63.9
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‘Powder name

Height of air flow channel (mm)

Average LEL (g/m°)

Lycopodium

2.0 50.6
1.5 47.9
10 47 .2
0.5 47.7
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Powder name Gap between the sparking Average LEL
electrodes (mm) (g/m?)
6 476
Lycopodium 5 47.2
4 472
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Powder name | Numbers of paper (pieces) Averags LEL (g/m°)
Lycopodium 1 47.2
2 480
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Powder name Sub-class by using sieve no. Pretreatment
(microns) (Kept in a dessicator) -
Lycopbdium = Yes
HDPE under portion, sieve no. 45 Yes
Dextrin under portion, sieve no. 45 Yes
Sulfur under_portion, sieve no. 45 Yes
nanInmamIondaund) wwhmsiamnaeymnmdsTasuanves

et rusadialag1e Micron Photo Sizer (Seishin Enterprise Model SKC-2000)
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‘maeh 4.8 msnSouiivum LEL fildnnmineaes fudanasgu

Powder name | Experiment/ Mean particle size Lower limit conc.
Standard (microns) (g/m®)
Lycopodium Experiment 26 47
Standard 35 45
HDPE Experiment 336 26
Reference 24 20
Dextrin Experiment 55 : 58
Reference 4 60
Sulfur Experiment 29 37
Reference 20 ‘ 30

Note : 1) See Appendix 2 for details
: 2) The mass-average particle size was measured using the micron
" _photo sizer (Seishin Enterprise Model SKC-2000).
. 3) Reference above three test samples obtained from NFPAG8 (1988).

Powdsr nama

= LEL

O #iean particla
size

a 20 40 60 80

Mean particle size {microns} or
Lower Explosion Limrt , LEL (g/m3)
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Types of Fraction Pretreatment step Particle size (microns)
dust sample undergone
Cas-1 (a), (b), (c) <45
F1 (Cassava flour) Cas-2 (a), (b), (c) 45-53
| Tradename : Tauyaymom Cas-3 (a), (b), (c) 53-75
Cas-4 (b). (o) as bought (dried)
Cas-5 None as bought (undried)
Cas-6 (a), (b). (c) <45
Cas-7 (a), (b), (c) 45-53
F2 (Cassava flour) Cas-8 (a), (b), (c) 53-75
; T.radename : Dragon Fish Cas-9 (a), (b), (c) 75-106
Cas-10 (b), (c) as bought (dried)
Cas-11 None as bought (undried)
Rice-1 (a), (b), (c) 106-150
F3 (Rice flour) Rice-2 (a), (b), (c) 150-180
Tradename : Erawan Rice-3 (@), (b), (c) >180
Rice-4 (b), (c) as bought (dried)
Rice-5 None as bought (undried)
Corn-1 (a), (b), (¢) <45.
Comn-2 (@), (b), (c) 45-53
Comn-3 (a), (b), (c) 53-75
F4 (Corn flour) Corn-4 (a), (b), (©) 75-106
| Tradename : Tamfood Corn-5 (a), (b), (€) 106-150
® Comn-6 (a), (b), (c) 150-180
Corn-7 (b), (c) as bought (dried)
Corn-8 None as bought (undried)
Wheat-1 (a), (b), (c) 106-150
F5 (Wheat flour) Wheat-2 (a), (b), (c) 150-180
Tradename : Wheat-3 (a), (b), (c) >180
Australian Wheat Wheat-4 (b), (c) as bought (dried)
Wheat-5 None as bought (undried)
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mIeh 5.2 wavssvuneymavenitlyiy B apa LEL

Tradename Powder name [ Nominal particle size Average LEL
(microns) (g/m®)
Cas-1 225 161.6
F1 Cas-2 49 164.1
' Cas-3 64 2072
Cas-6 > 2050 121.9
F2 Cas-7 49 165.6
Cas-8 64 289.7
Cas-S 90.5 307.5

';E E 50
‘e ° 3 30
= 22
i © 910
l_lll g 0 S L
; 0 20 40 60 80 10 0 40 80 120 160 200
y Nominal particle size (microns) Nominal particle size (microns)
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Type Fraction Nominal particle size Average LEL

(microns) (g/m®)
Rice -1 ' 128" | < 103
F3 Rice -2 165 1226
Rice =3 >180 142
Com-1 22.5 1859
Com-2 49 158.6
F4 Com-3 64 166.3
Com-4 90.5 180
Com-5 128 183.9
Com-6 165 189.1
e Wheat-1 128 162
F5 Wheat-2 165 188.9
Wheat-3 >180 190.1
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Flour type

% carbohydrates | % proteins % lipids LEL value
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| Rice lowest highest highest lowest
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msded1e | vineeyma (lunsew)| Code LEL (mgllitre)
AN C Yeund 53 C-1 33.9
53-75 C-2 34.1
75-106 c3 43.8
106-150 C—4 48.2
150-180 C-5 | 62.2
As received C-6 98.9
fASuifioy K 1p8h11'53 K-1 46.7
53-75 K-2 47.2
75-106 K-3 45.4
106-150 K4 56.4
150180 K-S 83.0
As received K-6 111.7
vhnaloda viound) 53 2| 85.7
53-75 1-2 98.1
“75-106 13 101.6
106-150 I-4 142.2
150-180 I-5 3225
As received 1-6 17033
NaBaDY 5375 §-1 483
75:106 3.8 54.0
106-150 S-3 68.0
150-180 S4 713
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Powder name Experiment/ | Mean particle size | Lower limit Conc.
Standard (microns) (g/m°)
Lycopodium Experiment 26 47
Standard"” 26 4515
HDPE Experiment 33.6 26
Reference® 24 20
Dextrin Experiment 55 58
Reference'” 41 60
Sulfur Experiment 29 37
Reference'”! 20 30
Corn starch Experiment 26.5 1334
(Absorbo HP) | Reference™ = 60
Cassava starch | Experiment 20.7 134.3
(CATO-304) | Reference" - 60
Cassava starch | Experiment 243 128.2
(CATO-3210) | Reference™ - 60
Cassava starch | Experiment 20.9 127.4
(Purity-4) Reference™’ - 60
Fresh toner Experiment 19.4 40.3
Reference' <10 60
Used toner Experiment 22.8 47.5
Reference - -
Bisphenol-A Experiment 21 106.3
Reference £ P,

1) APPIE Standard Powder (APS 002-1991)
2) NFPA 68, Report of Important Dust Explosions,

Protection Association, USA.

(1957), National Fire
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Fraction name Particle size (microns) LEL (g/m°)
Cas-1 <45 161.6
Cas-2 45-53 164.1
Cas-3 53-75 207.2
Cas-4 as bought (dried) 114.6
Cas-5 as bought (undried) 120.4
Cas-6 <45 121.9
Cas-7 45-53 165.9
Cas-8 53-75 289.7
Cas-9 75-106 3075

Cas-10 as bought (dried) 251.7
Cas-11 as bought (undried) 259.7
Rice-1 106-150 ° 103
Rice-2 150-180 1226
Rice-3 >180 142
Rice-4 as bought (dried) 128.6
Rice-5 as bought (undried) 137.0
Corn-1 <45 155.9
Corn-2 45-53 158.6
Comn-3 53-75 166.3
Corn-4 75-106 180
Corn-5 106-150 183.9
Corn-6 150-180 -189.1
Com-7 as—-bought (dried) 1928,
Com-8 as bought (undried) 356.8
Wheat-1 106-150 162
Wheat-2 150-180 188.9
Wheat-3 >180 190.1
Wheat-4 as bought (dried) 165.1
Wheat-5 as bought (undried) 183.0
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AMARUIN 1
DUST HAZARD CLASS (1988 Edition NFPAG8)

Table D-1 Agricultural Products

Median Lower
Material particle Explosion  Ppax  (dP/dt)max Kst Dust
size Limit (LEL) barga Dbar/sec bar-m-sec Hazard
(microns) (g/m?) Class
Cellulose 33 60 97 229 229 2
Cellulose, pulp 42 30 9:9 62 62 1
Cork " 42 30 9.6 202 202 2
Comn 28 60 9.4 75 T 1
Egg White 17 125 8.3 38 38 1
Milk, powdered 83 60 5.8 28 28 1
Milk, non-fat, dry 60 E 8.8 125 125 1
Soy Flour 20 ~ 200 922 110 110 1
Com Starch 7 - 10.3 202 202 2
Rice Starch 18 60 9.2 101 101 1
~ Wheat Starch 22 30 9.9 115 115 1
Sugar 30 200 8.5 138 138 1
Sugar, milk 27 60 8.3 82 82 1
Sugar, beet 29 60 8.2 59 59 1
Tapioca 22 125 9.4 62 62 1
Whey 41 125 9.8 140 140 1
Wood Flour 29 - 10.5 205 205 2
- Table D-2 Carbonaceous Dusts
Median Lower
Material particle | Explosion | Pmax AdP/dt)max Kst Dust
size Limit (LEL) barga _ bar/sec barm-sec Hazard
_ (microns), ~<(g/m°) Class
Charcoal activated 28 60 jr §7 44 44 1
Charcoal, wood 14 60 9 10 10 1
Coal, bituminous 24 60 9.2 129 129 1
Coke, petroleum 15 125 76 47 47 1
i- Lampblack <10 60 8.4 121 121 1
B = Lignite 32 60 10 151 151 1
" Peat, 15 % H,0 58 60 10.9 157 1
~ Peat, 22 % H,0 46 125 8.4 69 1
Soot, pine <10 - 7.9 26 26 1
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_Table D-3 Chemical Dusts

Median Lower
Material particle  Explosion Pmax  (dP/At)max Kst Dust
size Limit (LEL) barga bar/sec bar-m-sec Hazard
(microns)  (g/m’) Class
Adipic Acid <10 60 8 97 97 1
Anthraquinone <10 - 10.5 364 364 3
Ascorbic Acid 39 60 g 111 111 i
Calcium Acetate 92 500 D2 9 9 1
~Calcium Acetate . 85 250 6.5 21 21 1
~ Calcium Stearate 12 30 9.1 132 132 1
Carboxy-methyl 24 125 9.2 136 136 1
cellulose
Dextrin 41 €60 8.8 106 106 1
Lactose 23 60 R 81 81 1
. Lead Stearate 12 30 92 152 152 1
" Methyl-cellulose 75 60 9.5 134 134 1
Paraform-aldehyde 23 60 9.9 178 178 1
“Sodium Ascorbate 23 60 8.4 119 119 1
Sodium Stearate 22 30 8.8 123 123 1
Sulfur 20 30 6.8 151 151 1
Table D-4 Metal Dusts
Median Lower
Material particle Explosion  Pmax  (dP/dt)max Kst Dust
size Limit (LEL) barga bar/sec bar-m-sec Hazard
(microns) |, .. (g/m’) Class
Aluminum 28 60 1.4 44 44 1
Bronze 14 60 9 10 . 10 1
Iron Carbonyl 24 60 Q.2 129 129 1
. Magnesium 15 125 76 47 47 1
o= Anc <10 60 8.4 121 121 1
Zinc 32 60 10 151 151 1
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Table D-5 Plastics Dusts

Median Lower
Material particle  Explosion Pmax  (dP/dt)max Kst Dust
size Limit (LEL) barga bar/sec bar-m-sec Hazard
(microns) (glms) Class
(poly)Acrylamide 10 250 5.9 12 12 1
(poly)Acrylonitrile 26 - 8.5 121 121 1
(poly)Ethylene <10 20 8 156 156 1
(Low Pressure Process)
.~ Epoxy Resin " 26 30 7.9 129 129 1
Melamine Resin 18 125 10.2 110 110 1
Melamine, molded 15 60 T 41 41 1
(Wood flour and '
Mineral filled Phenol-
Form-aldehyde)
Melamine, molded 12 60 10 127 127 1
(Phenol-Celiulose)
(poly)Methyl Acrylate 21 30 94 269 269 2
(poly)Methy! Acrylate, 18 30 10.1 202 202 2
Emulsion Polymer
Phenolic Resin <10 = 9.3 129 129 1
(poly)Propylene 25 30 8.4 101 101 1
Terpene Phenoi Resin 10 15 8.7 143 143 1
Urea-Formaldehyde/ 13 60 10.2 136 136 1
- Cellulose, Molded )
“(poly)Vinyl Acetate/ 32 30 8.6 119 119 1
Ethylene Copolymer :
(poly)Vinyl Alcohol 25 60 89 128 128 1
(poly)Vinyl Butyral 65 30 8.2 147 147 1
(poly)Viny! Chloride 107 200 7.6 46 46 1
(poly)Vinyl Chloride/ 85 1) 8.2 95 95 1

Vinyl Acetylene
Emulsion Copolymer :
(poly)Vinyl Chlorider 60 60 8.3 98 98 1
Ethylene/Vinyl-Acetylene -
~ Suspension Capolymer
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SI;{;bIe Lyco-1 Measurement of LEL for lycopodium powder

| (without drying of compressed air)

88

Test date 2-Feb Name Songchai
Instrument C.U. Explosibility Tester #1
| Name of test powder Lycopodium
| Type of test powder APPIE Standard test powder
Particle size 25 microns”
. Pretreatment Kept in a dessicator more than 1 day
| Drying condition no Temperature; C, Time: h, (Moisture: %)

ht_mospheric temperature and humidity Temperature: 28°C, Relative humidity: 58%
beark delay time 0.1 seconds
Wizith of air flow channel 2 mm
. .Distance of sparking _electrode 5 mm
Compressed air 1.8 kg_;!cmaG
Filter paper 1 piece(s) Type: Whatman No. 93
B ber st measursments 3 Times
Samplé.no. Weight of dust sample (g) |Eower Explosion'Limit (g/m®) Remarks
1 0.0673 54.8
| 42 0.0670 54.6
!.3. 0.0669 54.5
Average 54.6

| Evaluation (reference)

Explosibility: High

lote  +: Mass-average particle size was measured using the micron photo sizer




fable Lyco-2 Measurement of LEL for lycopodium powder

89

(after improvement by installation of silica gel to dry compressed air)

Test date 4-Feb Name Songchai
\ Instrument C.U. Explosibility Tester #1
| :rﬁ'i'ame of test powder Lycopodium
Type of test powder APPIE Standard test powder
Particle size 25 microns”
Pretreatment Kept in a dessicator more than 1 day
brying condition no Temperature: C, Time: h, (Moisture: %)

Atmospheric temperature and humidity

Temperature: 28° C, Relative humidity: 60%

| Spark delay time 0.1 seconds
‘Nidth of air flow channel 2 mm
.l:]iStance of sparking electrode 5mm
| Ct;hpressed air 1.8 kg/cm’G
| Filter paper 1 piece(s) Type: Whatman No. 93
! _Number of measurements 3 Times
i Samﬁié‘-no. Weight of dust sample (g) | Lower Explosion Limit (g/m°) Remarks
B 1 ; 0.0624 50.8
; 2 0.0624 50.8
l a 0.0620 50.5
Average 50.7
;

Explosibility: High

[ Evaluation (reference)

fote +: Mass-average particle size was measured using the micron photo sizer
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lable Lyco-3 Measurement of LEL for lycopodium powder

(after improvement by varying of spark delay time)

Test date 5-Feb Name Songchai

i Instrument C_.U. Explosibility Tester #1
i.}ﬁﬁme of test powder Lycoepodium

Type of test powder APPIE Standard test powder
L Particle size 25 microns*
Pretreatment Kept in 3 dessicator more than 1 day

Drying condition no Temperature: .~ C, Time: h, (Moisture: %)

ﬁh_néspheric temperature and humidity Temperéture: 29°C, Relative humidity: 63%
:'{‘Spark delay time 0.1 seconds
?\lﬂidth of air flow channel 2 mm
| Distance of sparking electrode 5 mm
__. Compressed air 1.:8 kg/cm’G
:l Filter paper 1 piece(s) Type: Whatman No. 93
| Null;nber of measurements 3 Times
|Sam le no. Weight of dust sample (g) | Lower Explosion Limit (gfms) Remarks
E 0.0623 50.7

| b 0.0621 50.6

0.0620 - 50.5

_ Average 50.6
L_Eﬁﬁ#tion (reference) Explosibility: High

Mte +: Mass-average particle size was measured using the micron photo sizer
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(after improvement by varying of spark delay time)

Test date 6-Feb Name Songchai
Instrument C.U. Explosibility Tester #1
1 Name of test powder Lycopodium

Type of test powder APPIE Standard test powder
Particle size 25 microns”
Pretreatment Keptin a dessicator more than 1 day
nying condifion no Temperature: < C, Time: h, (Moisture: %)

|

Temperature: 28°C, Relative humidity: 56%

[itmosphen'c temperature and humidity

| Spark delay time 0.3 seconds
lﬂ'@h of air flow channel 2 mm
:_Distance of sparking electrode 5 mm
II'_ Compressed air ‘18 kg/cm’G
| i Filter paper 1. plece(s) Type: Whatman No. 93
Iﬂxmber of measurements 3 Times
&mple no. | Weight of dust sample (g) | Lower Explosion Limit (g/m®) Remarks
0.0690 56.2
2 0.0688 56.0
| 3 0.0685 55.8
Average 56.0

 Baluation (reference)

Explosibility: High

|

+: Mass-average particle size was measured using the micron photo sizer
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| Table Lyco-5 Measurement of LEL for lycopodium powder

(after improvement by varying of spark delay time)

Test date 7-Feb Name Songchai
' Instrument C.U. Explosibility Tester #1
i Name of test powder Lycopodium
; : Type of test powder APPIE Standard test powder
f‘ _ Particle size 25 microns”
1, __Pretreatment _ Kept in a dessicator more than 1 day
| ___'.Drjrin'g condition no Temperature:. ' C, Time: h, (Moisture: %)
' @ospheﬁc temperature and humidity Temperature: 30°C, Relative humidity: 65%

Spark delay time 0.5 seconds
Lﬁith of air flow channel 2 mm
Distance of sparking electrode 5 mm
_ Compressed air 1.8 kg/lcm’G
L Filter paper 1_pieca(s) Type: ' Whatman No. 93
Number of measurements 3 Times
 Smple no. Weight of dust sample (g) | Lower Explosion Limit (g/m°) Remarks
X | 0.0780 64.4
2 0.0783 63.8
§ s 00780 635
}_ ; Average 63.9

Explosibility: High

| L_Eva]uation (reference)

. +: Mass-average particle size was measured using the micron photo sizer
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Table Lyco-6 Measurement of LEL for lycopodium powder

(after improvement by adjusting the air flow channel)

|

_ Testdate

10-Feb Name Songchai
Instrument C.U. Explosibility Tester #1
.Na&ne of test powder Lycopodium
| Type'of test powder APPIE Standard test powder
* Particle size 25 microns"
| ___:.Pl;etreatment Kept in a dessicator more than 1 day
Ir _ Drying condition no _ Temperature: C, Time: h, (Moisture: %)
I" Atmospheric temperature and humidity Temperature: 31°C, Relative humidity: 60%
-":'l'.Spar_k delay time 0.1 seconds
Jﬁithof air flow channel 1.5 mm
; Distance of sparking electrode S mm
_Icﬁmpressed air 1.8 ka/cm’G
ltL_ Filter paper 1 piece(s) Type: _ Whatman No. 93
| Number of measurements 3 Times
Empl_e no. Weight of dust sample (g) | Lower Explosion Limit _(glms) Remarks
L E 0.0590 48.1
| o 0.0589 48.0
' 0.0586 477
Average 47.9

| aluation (reference)

Explosibility: High

ol +: Mass-average particle size was measured using the micron photo sizer
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lable Lyco-7 Measurement of LEL for lycopodium powder

(after improvement by adjusting the air flow channel)

Test date 11-Feb Name Songchai
Instrument C.U. Explosibility Tester #1
Narte of test powder I'ycopodium
.':":rﬁype of test powder APPIE Standard test powder
| Particle size 25 microns”
Pretreatment Kept in a dessicator more than 1 day
Drying condition no Temperature:— C, Time: h, (Moisture: %)

LMmOSpheric temperatu

re and humidity

Temperature: 32°C, Relative humidity: 55%

Spark delay time 0.1 seconds
M‘iﬁth of air flow channel 1.0 mm
l_ﬂlstance of sparking electrode 5 mm
C;)mpressed air 1.8 kg/cm’G
Filter paper 1 piece(s) Type: Whatman No. 93
" Number of measurements 3 Times
smple no. | Weight of dust sample (g) | Lower Explosicn Limit (g/m®) Remarks
1 0.0580 47.2
_ 2 0.0580 47.2
gl 0.0577 470
Average 47.2

iﬁa]uation (reference)

Explosibility: High

We +: Mass-average particle size was measured using the micron photo sizer
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lable Lyco-8 Measurement of LEL for lycopodium powder

(after improvement by adjusting the air flow channel)

Test date 12-Feb Name Songchai
" Instrument C.U. Explosibility Tester #1
;.-;Name of test powder \ Lycopodium
_Type of test powder ; APPRIE Standard test powder
| Particle size 25 microns”
|. Pretreatment Keptin a dessicator more than 1 day
!;quing condition no Temperature: = C, Time: h, (Moisture: %)
::;‘Htmospheﬁc temperature and humidity Temperature: ='6 Relative humidity: 55%
I Spark delay time 0.1 seconds
HWidth of air flow channel 0.5 mm
iﬁs‘tance of sparking electrode 5 mm
‘ Compressed air 1.8 kg/cm’G
\_ Filter paper 1 piece(s) Type: Whatman No. 93
. Number of measurements 3 Times
!Slinple no. | Weight of dust sample (g) | Lower Explosion Limit (g/m’) Remarks
}_ 1 0.0587 47.8
2 0.0585 47.7
l 3 0,0584 47.6
Average 47.7
i@l_uation (reference) Explosibility: High
He +: Mass-average particle size was measured using the micron photo sizer
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ible Lyco-9 Measurement of LEL for lycopodium powder

(after improvement by adjusting the gap between the sparking electrode)

: Test date 14-Feb Name Songchai
Instrument C.U. Explosibility Tester #1
. Name of test powder Lycopodium
Type of test powder APPIE Standard test powder
4 Particle size 25 microns’
Pretreatment Keptin a dessicator more than 1 day
*_ Drying condition no Temperature:. C, Time: h, (Moisture: %)
Amospheric temperature and humidity Temperature: 32°C, Relative humidity: 60%
{ Spark delay time 0.1 seconds
lidth of air flow channel 1 mm
_- Jstance of sparking electrode 6 mm
{ Compressed air 1.8 kglem’G
Filter paper 1 piece(s) Type: Whatman No. 93
_Number of measurements 3 Times
| no. | Weight of dust sample {g) | Lower Explosion Limit {g/m®) Remarks
d i 0.0585 477
0.0584 47.6
00583 47.5
Average 47 .6

_‘E_raluatio_r__l_ (reference)

Explosibility: High

+: Mass-average particle size was measured using the micron photo sizer
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Jlible Lyco-10 Measurement of LEL for lycopodium powder
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(after improvement by adjusting the gap between the sparking electrode)

Test date 15-Feb Name Songchai
_ Instrument C.U. Explosibility Tester #1
5._-'i‘l_ame of test powder Lycopodium
' Type of test powder APPIE Standard test powder
' Particle size 25 microns®
. Pretreatment Kept in a dessicator more thén 1 day
l; Drying condition no Temperature:  C, Time: h, (Moisture: %)

IIMOspheric temperature and humidity Temperature: 31°C, Relative humidity: 58%
Spark delay time 0.1 seconds

??ﬁdth of air flow channel 1 mm

?L'Bi:stgnce of sparking electrode 4 mm

fL Compressed air 1.8 kg/cm’G

i Filter paper 1. piece(s) Type: Whatman No. 93
Nii_r_pber of measurements 3 Times

Simple no. | Weight of dust sample (g) | Lower Explosion Limit Elma) Remarks
1 0.0580 47.2

2 0.0579 47.2

& 0/0578 471

| : Average 47.2

j Eva[u;tion (reference) Explosibility: High

e +: Mass-average particle size was measured using the micron photo sizer




fible Lyco-11 Measurement of LEL for lycopodium powder
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(after improvement by varying the number of fiiter paper)

: Test date

17-Feb Name Songchai

l} Instrument C.U. Explosibility Tester #1
_Name of test powder Lycopodium
i! ",Iype of test powder APPIE Standard test powder

Particle size 25 microns’

Pretreatment Kept in a dessicator more than 1 day

_ Drying condition no Temperature: -~ C, Time: h, (Moisture: %)

Almospheric temperature and humidity Temperature: 32°C, Relative humidity: 62%

j Spark delay time 0.1 seconds
jll\ﬁdtlgl{t:f air flow channel 1 mm
Distance of sparking electrode 4 mm

Compressed air 2.2 kglem°G
| Filter paper 2 piece(s) Type: Whatman No. 93
_b}_.f ,'-_-_Number of measurements 3 Times
ISample no. | Weight of dust sample (g) | Lower Explosion Limit (g{m"’} Remarks
1 0.0592 48.2
& ) 0.0588 479

3 0.0586 47.7

Average 48.0

Evaluation (reference)

Explosibility: High

| L AT A

lte +: Mass-average particle size was measured using the micron photo sizer
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i
f;IabIe HDPE-1 Measurement of LEL for HDPE powder

Test date 20-Feb Name Songchai
Instrument C.U. Explosibility Tester #1
_Name of test powder _ HDPE
Type of test gowder Plastic powder
Particle size 33.6 microns”
Pretreatment Kept in a dessicator more than 1 day
Drying condition no Temperature; C, Time: h, (Moisture: %)

Atmospheric temperatu

re and humidity

Temperature: 32°C,  Relative humidity: 60%

Spark delay time 0.1 seconds
Width of air flow channel 1 mm
| Distance of sparking electrode 4 mm
Compressed air 1.8 kg/em’G
Filter paper 1 piece(s) Type: Whatman No. 93
%_Nﬁmber of measurements 4 Times
"1sar"_np_le no. Weight of dust sample (g) | Lower Explosion Limit (glms) Remarks
1 0.0338 27.5
2 0.0335 275
3 0.0300 244
4 7 2:0300 24.4
Average 25.9
 Evaluation (reference) Explosibility: High

fote - +: Mass-average particle size was measured using the micron photo sizer




lible Dextrin-1 Measurement of LEL for Dextrin powder
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Al
L Test date

22-Feb Name Songchai
%_ Instrument C.U. Explosibility Tester #1
| Name of test powder Dextrin
Type of test powder Agrictltural powder
Particle size 55 microns”
Pretreatment Keptin a dessicator more than 1 day
Drying condition no Temperature: C, Time: h, (Moisture: %)

Atmospheric temperatu

re and humidity

Temperature: 31.5°C, Relative humidity: 62%

Spark delay time 0.1 seconds
1 Midth of air flow channel 1mm
Distance of sparking electrode 4 mm
Compressed air 1.8 ka/em’G
Filter paper 1 piece(s) Type: Whatman No. 93
Number of measurements S5 Times
Sample no. | Weight of dust sample (g) | Lower Explosion Limit jgfm"j) Remarks
1 0.0745 60.7
2 00725 5941
3 0.0707 57.6
4 0.0704 538
5 0.0696 56.7
Average 58.3

| Evaluation (reference)

Explosibility: High

Mlte +: Mass-average particle size was measured using the micron photo sizer
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fable Sulfur-1 Measurement of LEL for Sulfur powder

Test date 26-Feb Name Songchai
L. Instrument C.U. Explosibility Tester #1
I;qlame of test powder Sulfur -
mpe of test powder \ Chemical powder
: ':Particle size : 29 microns’
_ _ Pretreatment Kept in a dessicator more than 1 day
g Drying condition no Temperature: . C, Time: h, (Moisture: %)
Atmospheric temperature and humidity Temperature: 33°C, Relative humidity: 65%
_ Spark delay time 0.1 seconds
rg?ﬁdth of air flow channel 1 mm
Distance of sparking electrode 4 mm
_ Compressed air 1.8 ka/cm®G
Filter paper 1 piece(s) Type: Whatman No. 93
: ﬁﬁmber of measurements e 5 Times
!\Eamplé no. | Weight of dust sample (g) | Lower Explosion Limit (gjms) Remarks
:: (i 0.0464 37.8
i 2 0.0455 37.1
il{ 53 0.0449 36.6
- 0.0448 36.5
1%_ 5 0.0442 36.0
i Average 36.8
Eialuation (reference) Explosibility: High

+: Mass-average particle size was measured using the micron photo sizer
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Name Songchai

Instrument

| Testdate 10-Mar

C.U. Explosibility Tester #1

ame of test powder

Toner (Virgin)

4 _Type of test powder

XEROX powder

Particle size

19.4 microns”

Pretreatment

Kept in a dessicator more than 1 day

; Drying condition no Temperature: C, Time: h, (Moisture: %)

Temperature: 34° C, Relative humidity: 64%

| Amospheric temperature and humidity

Evaluation (reference)

Explosibility: High

: . Spark delay time 0.1 seconds
| “ﬁdth ﬁf air flow channel 1 mm
i Di;f'ance of sparking electrode 4 mm
| Compressed air 2.0 kglem®G
r Filter paper 1 piece(s) Type: Whatman No. 93
Number of measurements 3.Times
fg Sample no. | Weight of dust sample (g) | Lower Explosion Lim.it (glm?') Remarks
1 0.0497 40.5
‘*' 2 0.0495 40.3
i - 00492 40.4
| Average 403

lote +: Mass-average particle size was measured using the micron photo sizer
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Ij:,'Tab_Ie Toner(U)-2 Measurement of LEL for used toner (once-through) powder

Test date 11-Mar Name Songchai

;.l Instrument C.U. Explosibility Tester #1

!: Name of test powder Toner (Waste)

i T:ype of test powder XEROX powder

f’ . Particle size 22.8 microns®

;i '_ Pretreatment Kept in a dessicator more than 1 day

! Drying condition no Temperature: C, Time: h, (Moisture: %)
i ht_mospheric temperature and humidity Temperature: 33°C, Relative humidity: 58%
L Spark delay time 0.1 seconds

‘Ei‘ﬁdﬂl of air flow channel 1 mm

};E‘Di,istance of sparking electrode 4 mm

Compressed air 2.0 Kg/em®G

:E - Filter paper 1 piece(s) Type: Whatman No. 93

il Number of measurements 3 Times

i"»Sa!n‘ple no. Weight of dust sample (g) | Lower Explosion Limit (g/m®) Remarks
i 0.0614 50.0

i 2 0.0562 47.4

L3 0.0555 452

‘ Averagé 475

Evaluation (reference) Explosibility: High

Note  +: Mass-average particle size was measured using the micron photo sizer
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|
B fible Cas-1 Measurement of LEL for cassava flour powder
: Test date 14-Mar Name Songchai
-' _I_ Instrument C.U. Explosibility Tester #1
‘Name of test powder Cassava flour (towyaymom)
Type of test powder Agrieultural powder
Particle size ‘ | <45 microns®
Pretreatment Kept in @ dessicator more than 1 day
~Drying condition yes Temperature: 50C, Time: 24 h, (Moisture: 8.7 %)
|| Atmospheric temperature and humidity Temperature: 31°C, Relative humidity: 61%
i Spark delay time 0.1 seconds
lidth of air flow channel 1 mm
Distance of sparking electrode 4 mm
| Compressed air ' 1.7 ko/emG
Filter paper 1_piece(s) Type: Whatman No. 93
| ;' Number of meas‘urements 4-Times
E Sample no. Weight of dust sample (g) | Lower Explosion Limit (gfm") Remarks
| 0.2028 165.2
2 0.197¢ 161.2
i s 0.1965 | 160.1
: 4 0.1962 1598
{ Avérage 161.6
; Evaluation (reference) Explosibility: Medium

lote @ : Mass-average particle size was measured using the standard sieve
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lble Cas-2 Measurement of LEL for cassava flour powder

i L

i Test date 15-Mar Name Songchai
;! | Instrument C.U. Explosibility Tester #1
'-'él | -ﬂame of test powder Cassava flour (towyaymom)
J{ Type of test powder Agricultural powder
| Particle size : 45-53 microns®
‘Pretreatment Kept in a dessicator more than 1 day
§ Drying condition yes Temperature; 50C, Time: 24 h, (Moisture: 7.8 %)

;; Aﬁ’n«ospheric temperature and humidity Temperature: 32.5°C, Relative humidity: 59%

| Spark delay time 0.1 seconds
r_: E|Width of air flow channel 1 mm
ii Distance of sparking electrode 4 mm
| Compressed air : & 1.7 kg/em*G
‘ Filter paper 1 piece(s) Type: Whatman No. 93
 Number of measurements 5 Times
: a.r;r.lple no. Weight of dust sample (g) | Lower Explosion Limit (gims) Remarks
1 0.2049 166.9
2 0.2023 164.8
3 0.2000 162.9
s 4 01986 161.8
5 0.1970 160.5
Average 164.1
'__Evaantion (reference) Explosibility: Medium

Note @ : Mass-average particle size was measured using the standard sieve
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4 Test date

16-Mar

Name

Songchai

| Instrument

"

C.U. Explosibility Tester #1

Name of test powder

Cassava flour (towyaymom)

Type of test powder

Agricultural powder

" Particle size

53-75 microns®

Pretreatment

Kept in a dessicator more than 1 day

_ Drying condition

yes

Temperature: 50 C, Time: 24 h,

(Maisture: 7.1 %)

~ Mmospheric temperature and humidity

Temperature: 31.5°C, Relative humidity: 64%

‘ ‘;S:park delay time 0.1 seconds
iidth of air flow channel , 1 mm
3 Distance of sparking electrode 4 mm
L: ::"Compressed air 1.8 kg/em’G

___ Filter paper 1 piece(s) Type: Whatman No. 93
h Number of measurements : 3 Times
jfkmple no. | Weight of dust sample (g) | Lower Explosion Limit (g/m®) Remarks
i'L 1 0.2547 207.5
I"("II' 2 0.2545 207.3

0.25639 206.8
k. Average 207.2

-~ Bvaluation (reference)

Explosibility: Low "
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| ‘ Table Cas-4 Measurement of LEL for cassava flour powder
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Test date

18-Mar

Name

Songchai

1 |

- Instrument

C.U. Explosibility Tester #1

Name of test powder

Cassava flour (dragon fish brand)

Type of test powder

Agricultural powder

Particle size

<45 microns

@

Pretreatment

Kept in a dessicator more than 1 day

Drying condition

yes Temperature: 50C, Time: 24 h, (Moisture: 9.2 %)

| Atmospheric temperature and humidity

Temperature: 31.5°C, Relative humidity: 62%

i S'park delay time 0.1 seconds
i Width of air flow channel 1 mm
‘ ;Distance of sparking electrode - 4 mm
| E . Compressed air 1.8 kglcm’G
1 i Filter paper 1 piece(s) Type: Whatman No. 93
1l Number of measurements 3 Times
S;mp!e no. Weight of dust sample (g) | Lower Explosion Limit{g/m°) Remarks
' 1 0.1410 114.9
| 2 0.1408 1148
i 01402 1142
| Averag_e 1146

Evaluation (reference)

Explosibility:” Medium

i
:

d

."

bl A o L

Note @ . Mass-average particle size was measured using the standard sieve
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ETaEIe Cas-5 Measurement of LEL for cassava flour powder

|
.-
|

Test date

1
1

18-Mar

Name Songchai

i
Instrument

C.U. Explosibility Tester #1

. Name of test powder

Cassava flour (dragon fish brand)

| Type of test powder

Agrieultural powder

| . Particle size 45-53 microns®@
Pretreatment Kept in a dessicator more than 1 day
Drying condition yes Temperature; 50 C, Time: 24 h, (Moisture: 8.9 %)

Atmospheric temperature and humidity

Temperature: 31.5°C, Relative humidity: 62%

Distance of sparking electrode

| Spark delay time 0.1 seconds
Width of air flow channel 1 mm
4 mm

| Compressed air

1.8-19 kg/cm’G

Filter paper 1 piece(s) Type: Whatman No. 93
Number of measurements _ 5 Times
Sample no. Weight of dust sample (g) Lowér Explosion Limit (g/m°) Remarks

1 0.1554 126.6
2 0.1523 1244
3 0.1456 118.6
4 0.1430 116.5
5 0.1425 116.1

Average 120.4

Evaluation (reference) Explosibility: Medium

Note @ : Mass-average particle size was measured using the standard sieve
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Tible Cas-6 Measurement of LEL for cassava flour powder

Test date

19-Mar

Name Songchai

 Instrument

C.U. Explosibility Tester #1

Name of test powder

Cassava flour (dragon fish brand)

Agricultural powder

Type of test powder

~ Particle size

53-75 microns®

Pretreatment

Kept in a dessicator more than 1 day

__Drying condition

yes Temperature: 50C, Time: 24 h, (Moisture: 8.7 %)

Atmospheric temperature and humidity Temperature: 33°C,  Relative humidity: 60% |
Spark delay time 0.1 seconds
flidth of air flow channel 1 mm
Distance of sparking electrode 4 mm

1.9-2.0 kglem’G

_ Compressed air

Filter paper 1 piece(s) Type: Whatman No. 93
Number of measurements 4 Times

sample no. Weight of dust sample (g) | Lower Explosion Limit {g/m°) Remarks
A 0.1532 124.8
2 0.1513 123.2
. 3 0.1475 120.1
vy 01464 119.3
Average 121.9

Evaluation (reference)

Explosibility: Medium

Note. = @ : Mass-average particle size was measured using the standard sieve
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Table Cas-7 Measurement of LEL for cassava flour powder

| Test date 20-Mar Name Songchai
' Instrument C.U. Explosibility Tester #1
_Name of test powder Cassava flour (dragon fish brand)
_Type of test powder Agrieultural powder
Particle size : 75-106 microns®
Pretreatment Kept in a dessicator more than 1 day
Drying condition yes Temperature: 50C, Time: 24 h, (Moisture: 9.0 %)

Atmospheric temperature and humidity | Temperature: 33.5°C, Relative humidity: 56%

Spark delay time 0.1 seconds
Width of air flow channel 1mm
LDistance of sparking electrode 4 mm
__Compressed air 2.4 kg/cm’G
. Filter paper 1 piece(s) Type: Whatman No. 93
" Number of measurements 5 Times
Sample no. Weight of dust samiple (g) | Lower Explosion Limit {g/m®) Remarks
1 0.21238 173.3
2 0.2080 170.2
3 0.2016 164.2
4 0.1965 160:1
{_ 5 0.1964 160.0
I Average 165.6
E;raluation (reference) Explosibility: Medium

fote @ : Mass-average particle size was measured using the standard sieve



111

Table Cas-8 Measurement of LEL for cassava flour powder

Test date 2-Apr Name Songchai
Instrument C.U. Explosibility Tester #1
| Name of test powder As bought (dried ) Type F1 cassava flour
Type of test powder Agricultural powder

Particle size <45-180 microns#

Pretreatment Kept in a dessicator more than 1 day
| Drying condition yes Temperature: 50C, Time: 24 h, (Moisture: 4.5 %)
Atmospheric temperature and humidity Temperature: 34° C, Relative humidity: 65%
i Spark delay time 0.1 seconds
Jh’s’idth of air flow channel 1 mm
t Distance of sparking electrode 4 mm
| Compressed air 7 2.2 kglem’G

Filter paper 1 piece(s) Type: Whatman No. 93
~ Number of measurements 3 Times
Sample no. | Weight of dust sample (g) | Lower Explosion Limit (g/m°) Remarks
1 0.3600 293.2

0.3560 290.0
0.3510 285.9

" Average 289.7
L‘  Evaluation (reference) Explosibility:’ Low

Hnte # . untreated (As bought flour)

LIPS T TR




Table Cas-9 Measurement of LEL for cassava flour powder
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Test date 3-Apr

Name

Songchai

Instrument

C.U. Explosibility Tester #1

Name of test powder

As bought (undried) Type F1 cassava flour

Type of test powder

Agrieultural powder

Particle size

<45-180 microns#

Pretreatment

No pretreatment

C, Time:

h, (Moisture: %)

| Atmospheric temperature and humidity

| Drying condition no ‘Temperature:

Temperature: 35° C, Relative humidity: 62%

Spark delay time

| A

0.1 seconds

1 mm

\Width of air flow channel

Distance of sparking electrode

Compressed air

2.2 kg/em’G

Filter paper 1 piece(s) Type: Whatman No. 93
,5 Number of measurements 3 Times
T{Mple no. | Weight of dust sample (g) | Lower Explosion Limit (g/m’) Remarks
: i 1 0.3800 302.5
| 2 0.3775 3075
'3 0.3750 305.5
ﬁ | Average 307.5

Evaluation (reference)

Explosibility: Low

ilote  #: untreated (As bought flour)
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Table Cas-10 Measurement of LEL for cassava flour powder

Test date 4-Apr Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder As bought (dried) Type F2 cassava flour
| Type of test powder Agricultural powder
Particle size <45-180 microns#
Pretreatment Kept in a dessicator more than 1 day
Drying condition yes Temperature: 50 C, Time: 24 h, (Moisture: 3.9 %)

Atmospheric temperature and humidity /| Temperature: 34.5°C, Relative humidity: 55%

Spark delay time 0.1 seconds
Widﬂ'l of air flow channel 1mm
IJI Distance of sparking electrode 4 mm
._;-'“'4"Compressed air 2.2 kglem®G
g Filter paper 1 piece(s) Type: Whatman No. 93
| Number of measurements 3 Times
1Sample no. Weight of dust sample (g) | Lower Explosion Limit (g/m®) Remarks
1 0.3110 253.3
L 2 0.3100 2525
_:;F:-: 3 0-3060 2493
1 Average by A
Evaluation (reference) Explosibility: Low

lote  #: untreated (As bought flour)
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Table Cas-11 Measurement of LEL for cassava flour powder

i

Test date 5-Apr Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder As bought (undried) Type F2 cassava fiour
& Type of test powder Agricultural powder
” Particle size <45-180 microns#
| Pretreatment No pretreatment
Drying condition no Temperature: C, Time: h, (Moisture: %)
Atmospheric temperature and humidity Temperature: 35°C, Relative humidity: 63% ‘
Spark delay time 0.1 seconds
Width of air flow channel 1 mm
'.'Distance of sparking electrode 4 mm
| Compressed air 2.2 kalem’G

Filter paper 1 piece(s) - Type: Whatman No. 93
Number of measurements 3 Times
I:T[Sa_mple no. Weight of dust sample (g) | Lower Explosion Limit (g/m®) Remarks
| 1 0.3250 264.7
2 0.3160 2574
3 03145 256.2
Average 2594

Explosibility: Low

| Evaluation (reference)

‘Note  #: untreated (As

o

bought fiour)
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Table Rice-1 Measurement of LEL for Rice flour powder

Test date 21-Mar | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Rice flour (Erawan brand)
Type of test powder Agricultural powder
Particle size 106150 microns®
Pretreatment ' Kept in a dessicator more than 1 day
Drying condition yes | Temperature: 50 C, Time: 24 h, (Moisture: 6.5 %)

Atmospheric temperature and humidity Temperature: 33°C, Relative humidity: 61%

Spark delay time _ 0.1 seconds
_: " Width of air flow channel 1 mm
J Distance of sparking electrode 7 4 mm
Compressed air 2.2 kg/cm®G
Filter paper 1 pieces | Type: Whatman No. 93
Number of measurements 3 Times
- [Sample no. | Weight of dust sample {g) | Lower Expiosion Limit (a/m®) Remarks
i 0.1278 104.1
2 0.1260 102.6
3 01254 1021
: Average 103.0
. Evaluation (reference) Explosibility: Medium

- Note @ : Mass-average particle size was measured using the Standard sieve
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Test date 22-Mar | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Rice flour (Erawan brand)
Type of test powder Agricultural powder
Particle size 150-180 microns®
Pretreatment Kept in a dessicator more than 1 day
Drying condition yes'| Temperature: 50 C, Time: 24 h, (Moisture: 6.8 %)

| Atmospheric temperature and humidity

Temperature: 32°C, Relative humidity: 59% .

Spark delay time 0.1 seconds
Width of air flow channel 1 mm
Distance of sparking electrode 4 mm

Compressed air 2.6 k_g/cmSG

Filter paper

1 pieces

Type:

Whatman No. 93

Number of measurements

3 Times

Sample no.| Weight of dust sample {g) |Lower Explosion Limit (glm"‘) Remarks
1 0.1530 124.6
2 0.1495 121.8
3 0.7490 121.4
Average 122.6

Evaluation (reference)

Explosivifity: ‘Medium

Note

@ : Mass-average particle size was measured using the Standard sieve
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1

; 2yEs
== N = EE S

117

Test date 23-Mar | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Rice flour (Erawan brand)
Type of test powder Agricultural powder
' Particle size >180 microns®
Pretreatment Kept in a dessicator more than 1 day
Drying condition yes | Temperature: 50C, Time: 24 h, (Moisture: 6.2 %)

Atmospheric temperature and humidity

Temperature: 33°C, Relativ

e humidity: 65% -

Spark delay time 0.1 seconds
Width of air flow channel 1 mm
Distance of sparking electrode 4 mm
Compressed air 2.7 kgfcmaG
Filter paper 1 pieces | Type: Whatman No. 93
Number of measurements 3 Times
Sample no.| Weight of dust sample {g) {Lower Explosion Limit (g/m°) Remarks
1 0.1750 ' 142.5
2 0.1740 141.7
3 0:1749 1417
Average 142.0

.| Evaluation (réfefence)

Explosibility: /Medium

~Note @ : Mass-average particle size was measured using the Standard sieve
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Test date

24-Mar

Name

Songchai

Instrument

C.U. Explosibility Tester #1

Name of test powder

Corn flour (Tamfood brand)

Type of test powder

Agricultural powder

Particle size

<45 microns@®

Pretreatment

Kept in a dessicator more than 1 day

Drying condition

yes

Temperature: S0C, Time: 24 h,

(Moisture: 4.2 %)

" | Atmospheric temperature and humidity

Temperature: 32°C, Relative humidity: 56% .

Spark delay time 0.1 seconds
Width of air flow channel 1 mm
Distance of sparking electrode 4 mm

Compressed air 1.7 kglem’G

Filter paper 1 pieces | Type: Whatman No. 93
Number of measurements 3 Times
Sample no.| Weight of dust sampie {g) |Lower Explosion Limit (g/m®) Remarks
1 1 0.1920 156.4
2 0.1921 156.5
3 0:19Q0 154.8
Average 155.9

Evaluation (reference)

. Note

Explosibility; /Medium

@ : Mass-average particle size was measured using the Standard sieve
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Test date 25-Mar | Name Songchai
lnstr.'ument C.U. Explosibility Tester #1
Name of test powder Corn flour (Tamfood brand)
Type of test powder Agricultural powder
Particle size 45-53 microns®
Pretreatment Kept in a dessicator more than 1 day
Drying condition yes | Temperature: S0C, Time: 24 h, (Moisture: 4.0 %)

Atmospheric temperature and humidity

Temperature: 33.5°C, Relative humidity: 60% .

Spark delay time 0.1 seconds

| Width of air flow channel 1.mm
| Distance of sparking electrode 4 mm
: Compressed air 1.8 kg/em’G

Filter paper 1 pieces’ | Type: Whatman No. 93
Number of measurements 3 Times
Siample no.| Weight of dust sampie {g) | L.ower Explosion Limit {g/m°) Remarks
” 1 0.1959 159.6
L 2 0.1943 158.3
e 3 0.1940 158.0
| Average | 158.6

| Evaluation (reference)

Explosibility: Medium

' Note @ : Mass-average particle size was measured using the Standard sieve
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Table Corn-3 Measurement of LEL for Corn flour powder
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Test date 26-Mar | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Corn flour (Tamfood brand)
Type of test powder Agricultural powder
Particle size 53-75 microns®
Pretreatment Kept in a dessicator more than 1 day
Drying condition yes|Temperature: 50 C, Time: 24 h, (Moisture: 3.95 %)

| Atmospheric temperature and humidity

Temperature: 32°C, Relative humidity: 58% -

Spark delay time 0.1 seconds
Width of air flow channel 1 mm
Distance of sparking electrode 4 mm

Compressed air 1.8 kg/cm’G

Type:

Filter paper 1 pieces Whatman No. 93
Number of measurements 3 Times
Sample no.| Weight of dust sample {g) | Lower Explosion Limit (g!_m”) Remarks
1 0.2052 167.1
2 0.2039 166.1
3 0.2035 165.8
Average 166.3

Evaluation (reference)

Explosibility: Medium

@ : Mass-average particle size was measured using the Standard sieve
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Test date 27—Mar Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Corn flour (Tamfood brand)
Type of test powder Agricultural powder
Particle size 75106 'microns®
Pretreatment Kept in a dessicator more than 1 day
Drying condition yes~|Temperature: 50 C, Time: 24 h, (Moisture: 3.83 %)

Atmospheric temperature and humidity

Temperature: 33°C, Relative humidity: 62% .

Spark delay time 0.1 seconds
Width of air flow channel 1mm
Distance of sparking electrode 4 mm

Compressed air 1.9 kg/cm’G

Filter paper 1 pieces | Type: Whatman No. 93
Number of measurements 3 Times
{Sample no.| Weight of dust sample (9) Lowef Explosion Limit (gfm") Remarks
1 0.2220 180.8
2 0.2216 180.5
3 0.2195 178.8
Average 180.0

Evaluation (reference)

Explosibility: Medium

Note

@ : Mass-average particle size was measured using the Standard sieve
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Test date 27-Mar | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Corn flour (Tamfood brand)
Type of test powder Agricultural powder
Particle size 106-150 microns® B
Pretreatment Keptin a dessicator more than 1 day
Drying condition yes«|Temperature: 50 C, Time: 24 h, (Moisture: 3.80 %)|

Atmospheric temperature and humidity

Temperature: 33°C, Relative humidity: 62%

Spark delay time 0.1 seconds
Width of air flow channel 1 mm
Distance of sparking electrode 4 mm
Compressed air 2.0 kg/em’G
Filter paper 1 pieces | Type: Whatman No. 93
Number of measurements 3 Timas
Sample no.| Weight of dust sampie{g) —{Lower Explosion Ltimit (@/m®) Remarks
1 0.2260 184.1
2 0.2258 183.9
3 012255 1837
Average 183.9

Evaluation (reference)

Explosibility: Medium

Note

@ : Mass-average particle size was measured using the Standard sieve
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Test date

28-Mar

Name

Songchai

Instrument

C.U. Explosibility Tester #1

Name of test powder

Corn flour (Tamfood brand)

__Type of test powder

Agricultural powder

Particle size

" 150-180'microns®

Pretreatment

Kept in a dessicator more than 1 day

Drying condition

yes |Temperature: 50 C,

Time: 24 h,

(Moisture: 3.68 %)

tmospheric temperature and humidity

Temperature: 31° C, Relative humidity: 57%

‘ Spark delay time 0.1 seconds
Width of air flow channel 1 mm
Distance of sparking e!e_ctrode 4 mm

Compressed air | 2.2 kglem®G

Filter paper 1 pieces | Type: Whatman No. 93
Number of measurements 3 Times
mple no.| Weight of dust sample{g) | Lower Explosion Limit (glms) Remarks
1 0.2332 190.0
2 0.2316 188.7
3 0.2315 1886
Average 189.1

~Evaluation (reference)

Explosibility: Medium

te @ : Mass-average particle size was measured using the Standard sieve

Tgfi
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Table Rice-4 Measurement of LEL for Rice flour powder

Test date 6-Apr Name Songchai
_Instrument C.U. Explosibility Tester #1
Name of test powder As bought (dried) Type F3 rice flour
Type of test powder Agricultural powder
Particle size 58-180 microns#
Pretreatment Keptin a dessicator more than 1 day
Drying condition yes.| Temperature: 50C, Time: 24 h, (Moisture: 6.6 %)

| Atmospheric temperature and humidity

Temperature: 34.5° C, Relative humidity: 65%

Spark delay time 0.1 seconds
Width of air flow channel 1 mm
Distance of sparking electrode 4 mm
Compressed air 2.5 kglem’G
Filter paper 1 pieces | Type: Whatman No. 93
Number of measurements 3 Times
Sample no.| Weight of dust sampie(g}) | Lower Expiosion Limit (glm3) Remarks
L1 0.1585 129.1
2 0.1580 128.7
g 04570 1279
Average 128.6

Evaluation (reference)

~Note # . untreated (as bought flour)

Explosibility: Medium
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Test date

Name Songchai

Instrument

C.U. Explosibility Tester #1

Name of test powder

As bought (undried) Type F3 rice flour

Type of test powder

Agricultural powder

Particle size

53-180 microns#

Pretreatment

No pretreatment

Drying condition no

Temperature:

C, Time: h,

(Moisture: %)

Atmospheric temperature and humidity

Temperature: 34.5°C, Relative humidity: 61%-

Spark delay time 0.1 seconds
Width of air flow channel 1 mm
Distance of sparking electrode 4 mm
Compressed air 2.5 kg/lem’G
Filter paper 1 pieces | Type: Whatman No. 93
Number of measurements 3 Times
- [Sample no. | Weight of dust samplie (g) [Lower Explosion Limit (,!m"’) Remarks
1 0.1705 138.9
2 0.1675 136.4
3 0:1666 135.7
Average 137.0.

Evaluation (reference)

Explosibility: Medium

# : untreated (as bought flour)




126

Table Corn-7 Measurement of LEL for Corn flour powder

Test date 8-Apr Name ' Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder As bought (dried) Type F4 com flour
Type of test powder Agricultural powder
Particle size <45-180 microns#
Pretreatment _ Kept in a dessicator more than 1 day
Drying condition yes | Temperature: 50 C, Time: 24 h, (Moisture: 3.7 %)
'__; Atmospheric temperature and humidity | Temperature: 34,5°C, Relative humidity: 59% °
| Spark delay time | 0.1 seconds
Width of air flow channel 1 mm
Distance of sparking electrode 4 mm
Compressed air 2.2 kg/cm’G
Filter paper 1 pieces. | Type: Whatman No. 93
Number of measurements 3 Times
Sample no.| Weight of dust sample (g) | Lower Explosion Limit (g!ma) Remarks
. 1 0.2375 193.5
2 0.2365 192.6
3 0.2360 192.2
Average 192.8
Evaluation (reference) Explosibility: Medium

_ lote # . untreated (as bought flour)
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Table Corn-8 Measurement of LEL for Corn flour powder

Test date 9-Apr Name ' Songchai
instrument C.U. Explosibility Tester #1
Name of test powder As bought (undried) Type F4 cormn flour
Type of test powder Agricultural powder
Particle size <45-180 microns#
Pretreatment | No pretreatment
Drying condition ' no Temperature: C, Time: h, (Moisture: %)

Atmospheric temperature and humidity Temperature: 35°C, Relative humidity: 66%

Spark delay time 0.1 seconds
Width of air flow channel 1 mm
Distance of sparking electrode 4 mm
Compressed air - 2.2 kalem’G
Filter paper 1 pieces~{—Type: Whatman No. 93
Number of measurements 3 Times
Sample no.| Weight of dust sample (g) | Lower Explosion Limit {g/m’) Remarks
1 0.4560 371.4
2 0.4441 361.8
3 0:4140 337.2
Average 356.8
Evaluation (reference) Explosibility: Low

Note  #: untreated (as bought flour)
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~ Table Wheat-1 Measurement of LEL for Wheat flour powder

Test date

11-Apr

Name Songchai

Instrument

C.U. Explosibility Tester #1

Name of test powder

Wheat flour (Australian wheat)

Type of test powder

Agricultural powder

Particle size 106-150 microns®
Pretreatment Kept in a dessicator more than 1 day
Drying condition yes |Temperature: S0C, Time: 24 h, (Moisture:5.2 %)

Atmospheric temperature and humidity

Temperature: 36° C, Relative humidity: 60%

Spark delay time 0.1 seconds
| Width of air flow channel 1 mm
- |_Distance of sparking electrode 4 mm
Compressed air 2.2 kglem’G
Filter paper 1 pieces [ Type: Whatman No. 93
Number of measurements 3 Times
gample no.| Weight of dust sample (g) |Lower Explosion Limit (g!ma) Remarks
- 0.2064 168.1
2 0.1852 159.0
3 0.1850 158.8
Average 162.0

Evaluation (reference)

Explosibility: Medium

Note @ : Mass-average particle size was measured using the Standard sieve
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Test date 12-Apr | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Wheat flour (Australian wheat)
Type of test powder Agrieultural powder
Particle size 150-180.microns®
Pretreatment Kept in a dessicator more than 1 day
Drying condition yes | Temperature: 50 C, Time: .24 h, (Moisture: 4.96 %)

Atmospheric temperature and humidity

Temperature: 36° C, ' Relative humidity: 64% -

Spark delay time 0.1 seconds
Width of air flow channel 1 mm
Distance of sparking electrode 4 mm

Compressed air 2.3 kglem®G

Filter paper 1 pieces | Type: Whatman No. 93
Number of measurements 3 Times
Sample no.| Weight of dust sample (g) | Lower Explosion Limit (._g!ms) Remarks
1 0.2358 192.1
2 0.2305 187.8
3 0.2294 186.9
Average 188.9

Evaluation (reference)

Explosibility: Medium

Note

@ : Mass-average particle size was measured using the Standard sieve
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Table Wheat-3 Measurement of LEL for Wheat flour powder

Test date

13-Apr

Name Songchai

Instrument

C.U. Explosibility Tester #1

Name of test powder

Wheat flour (Australian wheat)

Type of test powder

Agricultural powder

Particle size

>180 microns®

Pretreatment

Kept in a dessicator more than 1 day

Drying condition

yes | Temperature: 50 C, Time: 24 h, (Moisture: 4.68 %)

| Atmospheric temperature and humidity

Temperature: 35.5°C, Relative humidity: 59% -

Spark delay time 0.1 seconds
| ‘Width of air flow channel 1mm
E.Distance of sparking electrode 4 mm
Compressed air 2.4 kgfcmaG
Filter paper 1 pieces | Type: Whatman No. 93
Number of measurements g 3 Times
[Sample no.| Weight of dust sample (g) | Lower Explosion Limit (g/m®) Remarks
1 ' 0.2350 191.4
2 0.2325 189.4
3 0.2325 189.4
Average 190.1

| Evaluation (reference)

Explasibility: Medium

Note @ : Mass-average particle size was measured using the Standard sieve
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Table Wheat-4 Measurement of LEL for Wheat flour powder

Test date 14-Apr | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder As bought (dried) Type F5 wheat flour
Type of test powder _ Agricultural powder
Particle size 45-180 microns#
Pretreatment Kept in a dessicator more than 1 day
Drying condition yes | Temperature: 50 C, Time: 24 h, (Moisture: 4.78 %)
Atmospheric temperature and humidity | Temperature: 34°C, Relative humidity: 64% -
Spark delay time 0.1 seconds
Width of air flow channel 1 mm
Distance of sparking electrode 4 mm
Compressed air 2.2 lggfcmsG
Filter paper 1 pieces | Type: Whatman No. 93
Number of measurements 3 Times |
Sample no.| Weight of dust sample (g) |Lower Expiosion Limit (g/m®) Remarks
1 0.2041 166.3
2 0.2040 166,2
3 0.2000 162.9
Average ‘ 165.1
Evaluation (reference) Explosibility: Medium

Note # . untreated (as bought flour)



: Table Wheat-5 Measurement of LEL for Wheat flour powder
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Test date 15-Apr

Name Songchai

Instrument

C.U. Explosibility Tester #1

Name of test powder

As bought (undried) Type F5 wheat flour

Type of test powder

Agricultural powder

Particle size 45-180 microns#
Pretreatment No pretreatment
Drying condition no Temperature: C, Time: h, (Moisture: %)

Atmospheric temperature and humidity

Temperature: 34.5° C, Relative humidity: 60%

Spark delay time 0.1 seconds
Width of air flow channel 1 mm
__Distance of sparking electrode 4 mm
Compressed air 22 kglem®G
Filter paper 1 pieces | Type: Whatman No. 83
Number of measurements 3 Times
Sample no.| Weight of dust sample (g) | Lower Explosion Lim'rt_(g_;!ma) Remarks
1 0.2290 186.5
2 0.2250 183.3
3 0.2200 179.2
Average 183.0

Evaluation (reference)

Explosibility: Medium

Note

# . untreated (as bought flour)



.Table Modi-starch-1 Measurement of LEL for Modified starch powder
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Test date 22-Apr | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder CATO-304(Cassava starch)
Type of test powder Agrieultural powder
Particle size 20.7 microns”
Pretreatment Kept in a dessicator more than 1 day
Drying condition no Temperature: C, Time: h, (Moisture: %)

Atmospheric temperature and humidity

Temperature: 34°C, Relative humidity: 53%

Sbark delay time 0.1 seconds
Width of air flow channel 1 mm

- Distance of sparking electrode 4 mm

Compressed air 1.8 ka/cm’G

Filter paper

1 pieces

| Type:

Whatman No. 93

Number of measurements

3 Times

" |Sample no.| Weight of dust sample (g) |Lower Explosion Limit (g/m°) Remarks
oy 0.1650 134.4
'Z 0.1648 1342
3 0.1650 134.4
Average 134.3

Evaluation (reference)

Explosibility: " Medium

Note

+: Mass-average particle size was measured using the micron photo sizer




~ Table Modi-starch-2 Measurement of LEL for Modified starch powder
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Test date 23-Apr | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder CATO-3210(Cassava starch)
Type of test powder Agricultural powder
Particle size 24.3 microns”
Pretreatment Kept in a dessicator more than 1 day
Drying condition no Temperature: C, Time: h, (Moisture: %)

] rAtmospheric temperature and humidity

Temperature: 32.5°C, Relative humidity: 60%

Spark delay time 0.1 seconds
Width of air flow channel 1 mm
Distance of sparking electrode 4 mm
Compressed air 1.8 kgfcmaG
Filter paper 1 pieces | Type: Whatman No. 93
Number of measurements 3 Times
| Sample no.| Weight of dust sample (g) |Lower Explosion Limit (g_:‘m"’) Remarks
T s 0.1606 130.8
2 0.1560 1274
3 01857 126.8
Average 128.2

Evaluation (reference)

Explosibility: 'Medium

Note

+: Mass-average particle size was measured using the micron photo sizer
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Table Modi-starch-3 Measurement of LEL for Modified starch powder

Test date 24-Apr | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder ) Purity-4(Cassava starch)
Type of test powder Agricultural powder
Particle size 20.9 microns”
Pretreatment Kept in a dessicator more than 1 day
Drying condition no Temperature: C, Time: h, (Moisture: %)

| Atmospheric temperature and humidity Temperature: 34° C, Relative humidity: 56%

Spark delay time 0.1 seconds
Width of air flow channel i 1 mm
. Distance of sparking electrode 4 mm
Compressed air 1.8 kg/cm®G
Filter paper 1 pieces | Type: | Whatman No. 93
Number of measurements — 3 Times
Sample no.| Weight of dust sample (g) | Lower Explosion Limit (g/m®) Remarks
< 1 0.1577 128.5
2 0.15660 1271
3 01656 126.7
Average 127 4
Evaluation (reference) Explosibility:” Medium.

~ Note + : Mass-average particle size was measured using the micron photo sizer
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Table Modi-starch-4 Measurement of LEL for Modified starch powder

Test date 25-Apr

Name

Songchai

Instrument

C.U. Explosibility Tester #1

~ Name of test powder

Absorbo HP(Corn starch)

Type of test powder

Agricultural powder

Particle size

26.5 microns”’

Pretreatment

~ Kept in a dessicator more than 1 day

Drying condition no

Temperature: C, Time: h,

(Moisture: %)

Temperature: 34°C, Relative humidity: 61%

Atmospheric temperature and humidity

Spark delay time 0.1 seconds
- Width of air flow channel 1T mm
Distance of éparking electrode 4 mm
Compressed air 1.8 kglcm’G
Filter paper 1 pieces | Type: Whatman No. 93
Number of measurements 3 Times
Sample no.| Weight of dust sample (g) | Lower Explosion Limit (g!m"‘) Remarks
1 0.1653 134.6
2 0.1631 132.9
3 0.1630 132.8
Average 133.4

Evaluation (reference)

Explosibility: Medium-

Note + . Mass-average particle size was measured using the micron photo sizer




Table Bisphe-1 Measurement of LEL for Bisphenol-A powder
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Test date 8-May Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Bisphenol-A
Type of test powder Chemical powder
Particle size 32.4 microns*
Pretreatment Kept in a dessicator more than 1 day
Drying condition no Temperature: C, Time: h, (Moisture: %)

Atmospheric temperature and humidity

Temperature: 32.5°C, Relative humidity: 53%-

Spark delay time 0.1 seconds
Width of air flow channel 1 mm
| Distance of sparking electrode 4 mm
Compressed air 24 kg/em®G
Filter paper 1 pieces | Type: Whatman No. 93
Number of measurements 3 Times
) 'f.*gﬁmple no.| Weight of dust sample (g) | Lower Explosion Limit (g/m®) Remarks
1 0.1310 106.7
2 0.1300 105.9
3 0.1305 106.3
Average 1063

Evaluation (reference)

Explosibility: Medium

Note

+ . Mass-average particle size was measured using the micron photo sizer
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Table Bisphe-2 Measurement of LEL for Bisphenol-A powder

Test date 9-May Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Bisphenol-A
Type of test powder Chemical powder
Particle size 32.4 microns”
Pretreatment No pretreatment
Drying condition no Temperature: C, Time: h, (Moisture: %)

Atmospheric temperature and humidity

Temperature: 33°C, Relative humidity: 58% -

Spark delay time 0.1 seconds
Width of air flow channel 1 mm
Distance of sparking electrode 4 mm
Compressed air 2.4 kg/cm®G
Filter paper 1 pieces | Type: Whatman No. 93
Number of measurements 3 Times |
Sample no.| Weight of dust sample (g) |Lower Explosion Limit (gim’) Remarks
il 1 0.1808 147.3
2 0.1808 147.3
3 0.1820 148.3
Average 147.6

Evaluation (reference)

Explosibility: Medium

~ Note + . Mass-average particle size was measured using the micron photo sizer
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Particle size Analysis (Standard sieve)

Table ana-cas1 Particle size distribution of cassava flour group F1

(Tradename : tawyaymom)

Nominal particle| Weight of dust| % Weight | % cumulative
size (microns) | on sieve (g) | on sieve (g)
225 14.31 15 15
49 18.23 20 35
64 40.43 44 79
90.5 7.64 yJ/: 87
128 6.84 7 94
165 5.23 6— | 100
92.68 100

Weight 50 % Average 52 microns

Particle size distribution of cassava flour (Group F1)

&

% 100

g 5 80 '

; ] —— % Weight of
"E E 60 dust on sieve
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o f —&— % Cumulative
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Table ana-cas2 Particle size distribution of cassava flour group F2

(Tradename : dragon fish)

Nominal particle| Weight of dust| % Weight | % cumulative
size (microns) | on sieve (g) | on sieve (g)
225 17.51 18 18
49 19.34 20 37
64 21.56 22 59
90.5 29.17 29 88
128 4.39 4 93
165 7.10 7 . 100
99.07 100

Weight 50 % Average 57 microns

Particle size distribution of cassava flour (Group F2)

2 100

m ow

E-f-:r 80
o

PR o«
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~— % Weight of
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—&— % Cumulative
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Table ana-rice Particle size distribution of rice flour group F3

(Tradename : Erawan)

Nominal particle| Weight of dust] % Weight | % cumulative
size (microns) | on sieve (g) | on sieve (@)

64 247 2 2

90.5 1.74 2 :

128 27.92 28 32

165 4744 48 80

180 19.97 20 | 100

99.54 100" _

Weight 50 % Average 140 microns .';’ a

~—{0— % Weight of
dust on sieve

—&— % Cumulative,

and % Cumulative

% Weight of dust on sieve

0 50 100 150 200 250
Nominal particle size (microns)




Table ana-comn Particle size distribution of com flour group F4

(Tradename : Tamfood)

Nominal particle| Weight of dust| % Weight |% cumulative
size (microns) | on sieve (g) | on sieve (0)

22.5 3.33 4 4

49 8.92 10 13

64 36.02 39 52
90.5 34.34 37, 89

128 7.28 97

165 2.75 100

92.64 100

Weight 50 % Average 60 microns

% Weight of dust on sieve
and % Cumulative

100

Nominal particle size (microns)

Particle size distribufion of coﬁl flour (Group F4)

—— % Weight of

dust on sieve
—&— % Cumulative

150 200




Table ana-wheat Particle size distribution of wheat flour group F5

(Tradename : Australian whea_t)

Nominal particle| Weight of dust] % Weight | % cumulative
size (microns) | on sieve (g) | on sieve (@)
90.5 ° 3.94 4 4
128 29.69 32 36
165 50.06 53 89
180 10.03 11 100
93.72 100

Weight 50 % Average 138 migcrons

165

% Weight of dust on sieve
and % Cumulative

100

150

Nominal particle size (microns)

200 250

Particle size distribution of wheat flour (Group F5)

—— % Weight of

dust on sieve
—&— % Cumulative




Particle Size Analysis

Table ana-lyco-1  Particle size distribution of lycopodium

Sample Lycopodium
Sample Density, g/cc. 1.05
Dispersion Medium Ethanol
Medium Density, g/cc. 0.789
Medium Viscosity, cp 1.4135
Room Temperature, C 23
Medium Temperature, C 23
Dispersion Method - S-K Disperser
Date 9/2/95
Maximum Size, microns 70
Range Weight of dust| Accumulate Weight| % by weight
(microns) (9) (9) (Accumulation)
0<8 0.116 0.116 0.86
3<16 1.768 1.884. 14.0
16<18 1.872 3756 27.9
18<20 2.278 6.034 448
20<25 0.231 6.265 46.5
25<35 2.486 -8.751 64.9
35<50 3.247 12.00 89.0
50<70 1.482 13.48 100

Weight 50% Average 26 microns

Particle Size Distribution of Lycopodium

% Weight

30 40 50 60

Particle Size (microns)

—&— % Weight of
Particle

—%— % Cumulative




Table ana-HDPE-1 Particle size distribution of HDPE

Sample HDPE

Sample Density, g/cc. 0.96

Dispersion Medium Ethanol

Medium_Density, g/cc. 0.789

Medium Viscosity, cp 1.115

Room Temperature, C 24

Medium Temperature, C 24

Dispersion Method S-K Disperser

Date 28/04/1995

Maximum Size, microns 70
Range Weight of dustjAccumulate Weight| % by weight

(microns) ()] (9) (Accumulation)

0<4 0.031 0.031 0.18
4<8 0.057 0.088 0.50
8<16 1.151 1.239 7.02
16<20 1.755 2.994 17.0
20<25 2.076 5.070 28.7
25<30 1.805 8.875 38.9
30<35 2.681 9.556 54.1
35<40 0.916 10.472 59.3
40<50 3.425 13.897 78.7
50<70 3.762 17.659 100

Weight 50% Average 33.6 microns
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% Weight

Particle Size Distribution of HDPE

10 20 30 40 50 60

Particle Size (microas)

70

—&— % Weight of

Particle
—#8— ¢ Cumulative|




Table ana-dext-1 Particle size distribution of Dextrin

Sample Dextrin
Sample Density, g/cc. 1.038
Dispersion Medium Ethanol
Medium Density, g/cc. 0.78S
Medium Viscosity, cp 1.075
Room Temperature, C 25
Medium Temperature, C 26
Dispersion Method S-K Disperser
Date 15/03/1995
Maximum Size, microns 120
Range Weight of dust| Accumulate Weight| % by weight
(microns) (9) (@) (Accumulation)
0<6 0.026 0.026 0.09
6<12 0.052 0.078 0.28
12<25 1.481 1.559 5.55
25<35 2.000 3.559 12.7
35<60 12.64 16.20 57.6
60<90 11.17 o da 97.4
90<120 0.738 28.11 100

Weight 50% Average 55 microns

Particle Size Distribution of Dextrin

% Weight

| —&— % Weight of
Particle

—#— % Cumulative

60 80 100 120

Particle Size (microns)
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Table ana-sulfur-1

Particle size distribution of Sulfur

Sample Sulfur

Sample Density, g/cc. 2.046

Dispersion Medium Iso Butanol

Medium_Density, g/cc. 0.805

Medium Viscosity, cp 329

Room Temperature, C 25

Medium Temperature, C 26

Dispersion Method S-K Disperser

Date 14/03/1995

Maximum Size, microns 80
Range Weight of dust| Accumulate Weight| % by weight

(microns) (g) () (Accumulation)

0<4 0.183 0.183 ‘ 1.60
4<8 . 0.136 0.319 2.79
8<18 1.487 1.806 15.8
18<25 2.145 3.951 34.5
25<30 1.88 5.830 50.9
30<40 3.02 8.848 77.3
40<60 2.334 -11.18 97.7
60<80 0.269 11.45 100

Weight 50% Average 29 microns

% Weight

Particle Size Distribution of Sulfur

1] 10 20 30

40 50 60

Particle Size (microns)

Particle

—&— % Weight of

—=%— % Cumulative
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Table ana-modi-1

Particle size distribution of cassava modified starch

Sample CATO-304
Sample Density, g/cc. 1.50
Dispersion Medium Ethanol
Medium Density, g/cc. 0.789
Medium Viscosity, cp 1.035
Room Temperature, C 28
Medium Temperature, C 28
Dispersion Method S-K Disperser
Date 24/04/1995
Maximum Size, microns 75
Range Weight of dust] Accumulate Weight| % by weight
(microns) (9) (g) (Accumulation)
0<8 0.232 0.232 2.65
8<16 2.684 2.916 33.3
16<20 1.279 4,195 47.9
20<30 2.438 6.633 75.8
30<50 1.190 7.823 89.4
50<75 0.926 8.749 100

Weight 50% Average 20.7 microns

Particle Size Distribution of CATO-304

% Weight

0 10 20 30

40 50 60 70

Particle Size (microns)

—@— % Weight of
Particle

—®B— 9% Cumulative
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Table ana-modi-2  Particle size distribution of cassava modified starch

Sample CATO-3210
Sample Density, g/cc. 1.50
Dispersion Medium Iso Butanol
Medium Density, g/cc. 0.805
Medium Viscosity, cp 3.19
Room Temperature, C 27
Medium Temperature, C 27
Dispersion Method S-K Disperser
Date 26/4/1995
Maximum Size, microns 80
Range Weight of dust| Accumulate Weight| % by weight
(microns) (9) (9) (Accumulation)
0<4 0.043 0.043 0.37
4<9 0.340 0.383 3.31
9<18 2.290 2.673 23.1
18<20 0.070 2.743 297
20<25 3.583 6.326 54.6
25<30 1.415 7.741 66.8
30<40 2.257 9.998 86.3
40<50 0.905 10.803 94.2
50<60 0.357 11.26 97.2
60<80 0.320 11.58 100

Weight 50% Average 24.3 micions

Particle Size Distribution of CAT0-3210

% Weight

0 10 20 30

40 50 60 70

Particle Size (microns)

—&— % Weight of
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Table ana-modi-3 Particle size distribution of cassava modified starch

Sample Purity-4
Sample Density, g/cc. 1.50
Dispersion Medium Iso Butanol
Medium Density, g/cc. 0.805
Medium Viscosity, cp 3.09
Room Temperature, C 28
Medium Temperature, C 28
Dispersion Method S-K Disperser
Date 25/04/1995
Maximum Size, microns 120
Range Weight of dust| Accumulate Weight| % by weight
(microns) (@) (9) (Accumulation)
0<6 0.097 0.097 0.86
6<12 0.876 0.473 4.19
12<25 7.487 _7.960 70.5
25<40 1.413 9.373 83.1
40<60 0.955 10.33 91.5
60<90 0.414 10.74 95.2
90<120 0.541 11.28 100

Weight 50% Average 20.9 microns

Particle Size Distribution of Purity-4

% Weight
s B8 8 8 8

40

80

100

o0

Particle Size (microns)

—®— % Weight of
Particle
—®— % Cumulative

120
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Table ana-modi-4 Particle size distribution of Com modified starch

Sample Absorb HP

Sample Density, g/cc. 1.38

Dispersion Medium Iso Butanol

Medium Density, g/cc. 0.805

Medium Viscosity, cp 3.38

Room Temperature, C 25

Medium Temperature, C 25

Dispersion Method S-K Disperser

Date ©_27/04/1995

Maximum Size, microns 60
Range Weight of dust]Accumulate Weight| % by weight

(microns) (g (@) (Accumulation)

0<3 0.064 0.064 0.57
3<7 0.399 0463 412
7<14 0.549 1.012 9.01
14<16 1.953 2.965 26.4
16<20 2.095 5.060 45.0
20<25 0.740 5,800 - 51.6
25<35 3.546 9,346 83.2
35<45 0.627 —p 97— 88.8
45<60 1.259 11.23 100

Weight 50% Average 26.5 microns

Particle Size Distribution of Absorh HP

% Weight

—&— % Weight of

Particle
—#— % Cumulative|

0 10 20 30 40 50 60

Particle Size {microns)




Table ana-Toner(V) Particle size distribution of Virgin Toner

Sample Virgin Toner
Sample Density, g/cc. 0.903
Dispersion Medium Ethanol
Medium Density, g/cc. 0.789
Medium Viscosity, cp 1.035
Room Temperature, C 28
Medium Temperature, C 28
Dispersion Method . S-K Disperser
Date 25/04/1995
Maximum Size, microns 75
Range Weight of dust] Accumulate Weight{ % by weight
{microns) (9 ~ (9@ (Accumulation)
0<5 0.091 0.091 1.15
5<10 1.041 1.432 14.3
10<20 3.016 ! 4.148 52.3
20<25 2.018 6.166 77.7
25<30 0.553 8.719 84.7
30<40 0.433 7.152 90.1
40<50 0.449 7.601 95.8
50<75 0.333 7.934 100

Weight 50% Average . 19.4 _microns
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Particle Size-Distributien of Virgin Toner

100
80
£ ok —— % Weight of
4 Particle
g 40

—#— % Cumulative

0 10 20 30 40 50 60 70 80

Particle Size (microns)




Table ana-Toner(W) Particle size distribution of Waste Toner

Sample Waste Toner
Sample Density, g/cc. 0.903
Dispersion Medium Ethanol
Medium Density, g/cc. 0.789
Medium Viscosity, cp 0.997
Room Temperature, C 30
Medium Temperature, C 30
Dispersion Method S-K Disperser
Date 25/04/1995
Maximum Size, microns 80
Range Weight of dust| Accumulate Weight| % by weight
(microns) (9) (@) (Accumulation)
0<5 0.012 0.012 0.14
5<11 1.406 1.418 16.0
11<22 2.823 4.241 48.0
22<25 0.638 488 05.2
25<30 1.254 6.134 69.4
30<40 0.918 ~7.052 79.8
40<60 1.511 8.563 96.9
60<90 0.273 8.836 100

Weight 50% Average 22.8 microns

% Weight

Particle Size Distribution of Waste Toner

Particle Size (microns)

Particle

—&— % Weight of

—u— % Cumulative
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MAKNUIN 3

Information of chemical composition of Flour and Starch

Table inform-1 Lipids in various cereal starches

Wheat Com® Amyylo- Waxy

(maize) maize® maize®

(% or mg/100g)°

Nonpolar lipids 6% 60% 73% 88%
Sterol esters &7 3 9 7
Triacylglycerils 15 5 16 12
Diacylglycerals " / 3 16 6
Monoacylglycerols 8 12 13 5
Free fatty acids 27 380 650 105
Glycolipids F5% (. 1% 5% 6%
Sterol glycosides - < £3 7 13 3
Monogalactosyldiacryi-

glycerols e 1
Monogalactosylmono-

acyiglycerols 10 18
Digalactosyldiacyl- ;

glycerols 11 : 2
Digalactosyimono- :

glucerols . 24 _ 4. 3
Phospholipids 89% 39% 22% 6%
Lyso-phosphatidyl

ethanolamines 104 17 16 1
Lyso-phosohatidyl \

glycerols 423 6 7 trace
Lyso-phosohatidyl

cholines . 783 226 183 8
Lyso-phosohatidyl

serines, inositals T (26 8 6 trace
Total lipids 1047 667 =~ 964 153

* Amylose content in starch amounts to 23% (com),70% (amylomaize) andS% (waxy maize cultivars)
Results for lipid classes are expressed as % of total lipids present in starch, and for individual lipid

Compounds as mg/100g starch dry matter.
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Table inform-2 Average composition of wheat-and rye flours®

A. Wheat flour Type

405 812 1,050 1,700

Flour extraction rate®

40-56% 76-79% 82-85% 100%
Starch 84.2 78.4 78.2 66
Protein (N*6.25) 11.7 13 13.3 14.8
Lipids 1 1.9 1.9 23
Dietary fiber® 3.7 4.9 10.9
Minerals (ash) 0.41 0.81 1.05 1.7
B. Rye flour “Type

818 1,150 1,370 1,740

Flour extraction rate®

62-72% 79-83% 84-87% 90-95%
Starch as 722 69.3 62.8
Protein (N*6.25) 9.6 10.6 11.2 12.4
Lipids 1.1 13 1.5 1.5
Insoluble pentosans 3.8 4.8 62 6.5
Soluble pentosans 1.4 1.6 1.7 1.9
Minerals (ash) 0.82 1.15 1.37 1.74

®  Weight-% per dry matter of wheat and rye flours. Flour average moisture content is 13 weight-%

®  Whole wheat flour.
e Approximate data.

4 Indigestible carbohydrates (water soluble and insaluble), lignin.

Table inform-3 Protein-content of wheat flours-as-affecied by flour particle size

Particle size As portion of flour Protein content
(microns) (weight %) (weight %)

0.~13 4 19

13-17 8 14

1722 18 7

22-28 18 5

28-35 9 7

>35 43 1S




Table inform-4 Average composition of vegetables (as % of fresh edible portion)
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Vegetable Dry matter N-Com- Carbo- Lipids Crude Ash
pounds hydrates fiber

Mushrooms
Champignon (cultivated

Agaricus arvensis,

campestirs , 10 48 3.5 0.2 0.8 0.8
Chanterelle 8.5 26 3.5 0.8 1 0.7
Edible boletus e S i
(Boletus edulis) 13 54 5.2 0.4 1 1
Rooty vegetables -
Carrots - 1138 1.1 8.7 0.2 1 0.8
Radish (Raphanus
sativus, elongated white
freshy root) 5.5 1 2.9 0.2 0.7 0.8
Viper's grass, scorzonera 21.4 1.4 16.3 0.4 23 1
Parsley 12 29 2.3 0.6 0.8 1.6
Turerous vegetables (sproufing fubers)
White (Irish) potato 222 2 18.9° 0.2 13 1.1
Celery (root) 116 1.8 7.2 0.3 1 1
Knhlrabi 9.7 2 56 0.1 1.1 1
Rutabaga 13 1.1 9.9 0.2 0.8 0.8
Radish (Raphanus sativus,

reddish fleshy root) 5.6 11 3.5 0.1 0.9 0.9
Red beet, beetroot 12.7 1.6 9.1 0.1 0.8 1.1
Turerous root vegetable :
Sweet potato 30.8 1.6 26.6° 0.6 0.7 1.1
Cassava (manioc) 35 0.9 32 0.4 0.6 .4
Yam 28 1.8 23.8 0.2 13 1
Bulbous root vegetables
Onion 10.9 15 8.1 0.3 0.5 0.6
Leek 146 2.2 9.9 03 0.7 0.9
Vegetable fennel 14 24 9.1 0.3 0.7 1.7
Flowerhead (calix) vegetables
Artichoke 14.5 29 8.2 0.1 24 0.8
Cauliflower 9 2.7 4.2 0.3 1 0.9
Broccaoli 10.9 3.6 4.4 1.5 1.1

® Starch content 14.1%.

® Starch and saccharose contents 1.6 and 2.8 %, respectively.
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Figure correlate-1  Correlation between particle size and LEL value for

LEL value (g/m3)

Cassava flour type F1
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Figure correlate-2

Correlation between particle size and LEL value for

Cassava flour type F2

Type Fraction | Particle size | Average LEL
(microns) (gfma}
F2 Cas-6 22.5 121.9
Cas-7 49 165.6
Cas-8 64 289.7
Cas-9 90.5 307.5
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Figure correlate-3

LEL value (g/m3)

Correlation between particle size and LEL value for

rice flour type F3

Type Fraction | Particle size | Average LEL
(microns) (g/m)
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Figure correlate-4

LEL value (g/m3)

Correlation between particle size and LEL value for

corn flour type F4

Type Fraction | Particle size | Average LEL
(microns) (&/m)
F4 Cormn-1 22.5 1559
Corn-2 49 158.6
Corn-3 64 166.3
Com-4 90.5 180
Com-=5 128 183.9
Cormn-6 165 189.1
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Figure correlate-5

Correlation between particle size and LEL value for

rice flour type F5
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Figure correlate-6  Correlation between particle size and LEL value for

non-dairy creamer type C

Type Fraction Particle size | Average LEL

(microns) (g/m’)
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Figure correlate-7  Correlation between particle size and LEL value for
non-dairy creamer type K

Type Fraction Particle size Average LEL

(microns) (g/m’)
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Figure correlate-8

LEL value (g/m3)

Correlation between particle size and LEL value for

icing sugar
Type Fraction Particle size | Average LEL
(icrons) (g/m)
Icing sugar I-1 26.5 85.7
I-2 64 98.1
1-3 90.5 101.6
14 128 142.2
I-5 165 3225
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Figure correlate-9  Correlation between particle size and LEL value for saw

Type Fraction Particle size | Average LEL
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MANUIN

USER MANUAL

After you turn on the calculator, you will normally see the message .....

~ WELCOME TO CU LEL DATABASE !
if there is other message displayed, it means youleft the program before you finish the session.
You may further your work, if the program is still on. If not, you have to run the program

again using the command /goto 100/ in run mode.

When you totally finished your experiment, and would like to save the data file, you have to

use the command /NAME “EDUMMY1.DAT" AS “New Filename' /.

In case that you would like to see or correct or add the stored data in other files, you have to
change that filename to DUMMY 1.DAT again using the same format of /NAME “F:Filename
AS “DUMMY1.DAT" /. ‘Make sure to save.your last filc under the name of DUMMY 1.DAT

before doing this.

Providing that you misprint.-the “Expcriment Run, Index’ especially .overvalue it, you can

simply type /NMAX = X/ while X = Number of Data really exists.

If you do notiinput anything, the old value is maintained.

The forbidden filenames include “DUMMY1.DAT  and “DUST1.BAS~. They should never

be employed before a slight modification in the main program is made.

Error Messages is listed in Appendix A of the Operation Manual.
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Common Errors and Trouble Shooting

Error Message When? Trouble Shooting 1
File already open Aftn:.r open a file and an error On run mode, type /close/.
occurs then without closing that
file start that file again.
File not found Try to append an old file after On run mode, change the filename to
changing the file name from dummy1.dat.
dummyl.dat o other name.
Duplicate Definition or Use [RUN/ ‘instead of /GOTO/ | Turn off and turn on again.
Hlegal function call or use /GOTOL0/ instead of /
GOTO100/
Division by Zero hﬁstypq:Range'Factof;i’ Reenter the right number.

Charaber Volune to be 0.

Program Limitation
1. Only 1 file can be opened‘at a time.
2. If the tests of a sample is carried out on different days, only the latest date can be stored as

= ? .
well as the experiment executer s name or thelike.

Notation
W({N) = Weight of sample used (mg) in the Nth experiment.-
Range Factor = the factor used for LEL calculation; the values between the

lowest W(N) that an explosicn occurs or a flame propagation
is observed and the product of W(N) and F will be summed to

obtain the average LEL.
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Normal Operation Example

1. Turn on and you will see the following message:

WELCOME TO CU LEL DATABASE !

Make sure to save your last file.
If you would like to save it,
press BREAK now and follow

the instructions in the manual.

2. Then you will see:

OPEN new file with new sample

or APPEND to add more data? (O/A): _

Answer O ] if you'would like to open brand new-file.
If you are, not sure, whether you-haye-already, saved-your, last-file ; or, not, using /A/ for

Append and choose /2/ in the menu to see stored data before making any alteration.
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3. You will be asked to input:

NAME OF SAMPLE: C3 «J
MEAN DIAMETER (MICRON): 90.5 «J
VOLUME OF CHAMBER (LITRE): 1.22
EXPERIMENT EXECUTER: YUTHANA ./
DATE (1310521
MONTH (1..12): 2l

YEAR (1996 etc): 1996 «J

4. Then the display will show:

NUMBER OF DATA IN MEMORY =0
ENTER 0 AT THE END OF FILE.

NEXT EXPERIMENT RUN NUMBER = 1

5. Each Run Number requires a weight of the sample used (mg) or W(N) and an explosibility

of the air-sample mixture.

W(N) =WEIGHT OF-SAMPLE USED-(mg)-in Nth EXPERIMENT
W(l)=2_2
DID AN EXPLOSION OCCUR? (Y/N): _

NEXT EXPERIMENT RUN NUMBER = _

6. Input the data from experiment and enter 0 when you finish each session.

You will be asked to input RANGE FACTOR:
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RECOMMENDED RANGE FACTOR = 1.1

RANGE FACTOR = 1.05

7. After the Range Factor is input, the LEL will be calculated.

LEL OF C3 = 43.5655733 mgflitre

8. The menu will be shown as follows:

WHAT NEXT? 1)/ ADD OR CORRECT DATA
2) SEE STORED DATA
3) FINiSH

YOUR CHOICE IS _

9. If you choose 1 o you will see the same display of item 4 above.

NUMBER OF DATA IN MEMORY =0
ENTER 0 AT-THE END OF FILE.

NEXT EXPERIMENT RUN NUMBER = 1

If you choose 2° «J, you will see:-

NAME OF SAMPLE: (sample name)
MEAN DIAMETER = 90.5 MICRUN

VOLUME OF CHAMBER = 122 LITRE(S)

NEXT PAGE, PRESS ENTER ..._
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EXPERIMENT EXECUTER: YUTHANA
DATE/MONTH/YEAR =21 /2 / 1996
NUMBER OF DATA IN MEMORY = 10

NEXT PAGE, PRESS ENTER ..._

W(1) = 60 Y W(2) =50 N
W(3) = 515 ¥ W(4Y) = 546 Y
W(5) =526 N W(6) =532 N
W(7) =540 Y W(8) =538 Y
W(9)'= 533 ¥ W(10) = 528 N

NEXT PAGE, PRESS ENTER.... _

RANGE FACTOR =1.05
No OF DATA USED IN CALCULATION = 4
LEL-OF.C3 = _43.5655733-mg/litre

NEXT PAGE, PRESS ENTER ... _

If you choose 3724, youwill)see:

DO NOT FORGET TO SAVE THIS FILE.
DO NOT USE THE COMMAND /RUN;/.

>
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