Ltk
&

O-ST 001

-
X

e

N15USEYUEUBNAUIIETLAVYIA N1 INY1F8glUEsITUITINY AN 14
The 14™ STOU National Research Conference

nsfnwdamaassnisanludildtesvasdesd1nlng
An Experimental Study of Spontaneous Ignition of Corncob
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Abstract

This paper presents the results of an experimental study on the spontaneous ignition of corncobs
using Frank-Kamenetskii's theory to determine the self-ignition properties of corn cobs and estimate the
size of non-flammable corncob storage piles. In the experiment, two shapes of crushed corncob baskets
were tested, each shape had 3 sizes: cube-shaped baskets with side lengths of 5, 6.5, and 8 centimeters,
and cylindrical baskets with 5.5, 7, and 8 centimeters in diameter. It can be analyzed to determine the
spontaneous ignition properties of corncobs. A graph of the relationship between the size of the corncob
basket shape and the temperature was created. The analysis results were applied to estimate the
appropriate size of the non- ignition corncob pile. The area under the graph line shows the size of the safe

corncob storage pile at various temperatures.

Keywords: Auto-ignition properties of corncobs, Frank-Kamenetskii's theory, Safe corn cob storage,

Spontaneous ignition
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Cube size Volume Density Weight
sample Width Length Height
(cm) (cm) (cm) (cm3) (g/cm3) (9)
1 5 5 5 125 0.376 ar
2 6.5 6.5 6.5 275 0.376 103
3 8 8 8 512 0.376 193
P39 3 mﬁnﬁmﬁﬂLﬁ'aﬁmuﬂmwwmLLﬂu%'nﬁﬁnIWﬂiumﬁuuzmsa;gﬂmamwaﬂ
cylinder size Volume Density Weight
sample Diameter Height
(cm) (cm) (cm3) (g/cm3) (9
1 5.5 5.5 131 0.376 49
2 7 7 269 0.376 101
3 8 8 402 0.376 151
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M1509 4 TUANHANTITNARDITUNAGBUTUNTIGNUIARTIIAINLIIAUIUIA 5.0 LHURLINS

Size Oven
No Width Length Height Weight temperature lgnition results
(cm) (cm) (cm) (cm) (0)
1 5 5 5 a7 200 Not Ignite
2 5 5 5 47 200 Not Ignite
3 5 5 5 a7 201 lgnite
4 5 5 5 a7 201 lenite
5 5 5 5 a7 203 Ignite
6 5 5 5 a7 204 lgnite
300
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o " Oven_Temp
&= 150
£
o
= 100
50
[
0
0 3600 7200 10800 14400 18000 21600 25200 28800 32400 36000 39600 43200 46800
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29 6 n3Muansitagsdstlnaiianisanindlales, MuuggnuiAivuig 6.5 cm
250
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29 7 nsmuansitegedsdlnailiinnisanindlaies, avuzgnuiaivwin 6.5 cm
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M15°991 5 TUANHANITNARDTUNAGBUTUNTIGNUIARTIIANULIIIUIUIN 6.5 LHURLINS

Size Oven
No Width Length Height Weight temperature lgnition results
(cm) (cm) (cm) (cm) (0

1 6.5 6.5 6.5 103 188 Not Ignite
2 6.5 6.5 6.5 103 189 Not Ignite
3 6.5 6.5 6.5 103 189 Not Ignite
4 6.5 6.5 6.5 103 190 lgnite

5 6.5 6.5 6.5 103 190 lgnite

6 6.5 6.5 6.5 103 191 lgnite

7 6.5 6.5 6.5 103 192 lgnite

8 6.5 6.5 6.5 103 194 Ignite

300

250 4 Center_Temp

<——Middle Temp
Surface_Temp
"""h-.Oven_Temp

200

150

Temp(C)

100

50

0 3600 7200 10800 14400 18000 21600 25200 28800 32400 36000 39600 43200

Time(s)

i 8 nTnuansiegediinlnaiianisgnlndilaies, nwuggnuiaivuia 8 cm
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M5 6 TUANHANITNARDITUNAGBUTUNTIGNUIARTIIAINULIIUIUIA 8.0 LHURLINS

Size Oven
No Width Length Height Weight temperature lgnition results
(cm) (cm) (cm) (cm) (@)
1 8 8 8 193 176 Not Ignite
2 8 8 8 193 176 Not Ignite
3 8 8 8 193 177 lgnite
4 8 8 8 193 177 lenite
5 8 8 8 193 180 lenite
6 8 8 8 193 181 lgnite
7 8 8 8 193 183 Not Ignite
8 8 8 8 193 184 Ignite
9 8 8 8 193 185 Ignite
10 8 8 8 193 186 lenite
10 8 8 8 193 188 lenite
300 i Center_Temp
250 4’_7__l\.-'licldleiTemp
500 aw A u— Surface_Temp
= B ¥ oven_Temp
= 150
5
= 100
50
o
0 3600 7200 10800 14400 18000 21600 25200
Time(s)

29 10 nemkanadtegdsdnlnafiinnisanindliies, avuesunsnseuenun 5.5 cm
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M5 7 TUANHANTTNARDWUNAGOUTUNTINTFUNIEUNTUAUENAIINAUANGIIUIN 5.5 LwURlng

Size Oven
No Diameter Height Weight temperature lgnition results
(cm) (cm) (cm) (@

1 5.5 55 49 188 Not Ignite
2 5.5 55 49 189 Not Ignite
3 5.5 5.5 49 189 Not Ignite
a4 5.5 55 49 190 Not Ignite
5 55 5.5 49 190 Not Ignite
6 55 55 49 191 Not Ignite
7 5.5 5.5 49 192 Not Ignite
8 5.5 5.5 49 193 Not Ignite
9 55 55 49 194 Not Ignite
10 55 55 49 194 Not Ignite
11 5.5 5.5 49 195 Ignite
12 5.5 5.5 49 195 Ignite
13 55 55 49 197 lgnite
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157991 8 TUAINHANTNARDWUNAGOUTUNTINTFUDNIIEUNTLANENAIWINAUANEIVUIA 7 LwURInS

Size Oven
No Diameter Height Weight temperature lgnition results
(cm) (cm) (cm) (@

1 7 7 101 184 Not Ignite

2 7 7 101 184 Not Ignite

3 7 7 101 185 Not Ignite

4 7 7 101 185 Ignite

5 7 7 101 186 Not Ignite

5 7 7 101 186 Ignite
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6 7 7 101 187 Ignite
7 7 7 101 187 Ignite
8 7 7 101 188 Not Ignite
9 7 7 101 188 Ignite
10 7 7 101 189 Not Ignite
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M3 9 YUNNHANIINARBTUNADUTUNTINTEUBNTIIEURUANENAWINAUAINEUUIA 8 WURliAS

Size Oven
No Diameter Height Weight temperature lgnition results
(cm) (cm) (cm) (0

1 8 8 151 183 Not Ignite

2 8 8 151 184 Not Ignite

3 8 8 151 184 Not Ignite

a 8 8 151 185 lenite

5 8 8 151 185 lgnite

., E AAh,
%A ﬁ e X

. . E AAh,
ATUIURIAN § LY

NA T, NAINNMITNAGRI Al 15197 10 dmSuTununaaeaunssgnuiean

WATANSI9N 11 E1SUTUNUNAFDUNTINTZUDN bONIINLALAUNITHEUNT

715199 10 HansRaeRuNUTAgeUNSIgNUIANIinnsanindldies

Cube 2, (cm) (M) T, T,K) F) T2 x=1/T,
Tl

ré
5.0 0.025 201 arq 252 20.62 0.00211
6.5 0.0325 190 463 252 20.05 0.00216
8.0 0.04 177 450 252 19.58 0.00222
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Cylinder Ll T, O T, (K ) T2 x=1/T,
) 8 4 c y = In l 6c < ig S

2r, 2l (cm.) (m.) 2
55 0.0275 195 468 2.84 20.53 0.00214
7.0 0.035 185 458 2.84 20.00 0.00218
8.0 0.04 185 458 2.84 19.74 0.00228
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M1599 4 MT1AUTEUTIBUA WaeunseAu ( E : Activation Energy)

Method Basket Shape E/R E (kJ/mol) Reference
Frank-Kamenetskii Cube 9209 76.53 experiment
Frank-Kamenetskii Cylinder 14126 117.39 experiment
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