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A Study on Autoignition of Fish Meal with Change of Ambient Temperature
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ABSTRACT

Spontaneous ignition characteristics for fish meal were observed by performing experiments at

constant ambient temperature and varying the ambient temperature sinusoidally.

As the results of the experiments at a constant ambient temperature, the critical spontaneous
ignition temperature of the sample for large, intermediate and small vessels was 170.5C, 177.5C
and 188.57C, respectively. The critical spontaneous ignition temperature decreased as the sample
vessel size increased. Apparent activation energy of used fish meal calculated from the Frank-

Kamenetskii's thermal ignition theory was 37. 60Kcal/mol.

In case of varying the ambient temperature sinusoidally, the amplitudes of temperature were

10C, 20C and 30°C respectively with the period in each amplitude lhr, 2hrs and 3hrs.

The results showed that the critical spontaneous ignition temperatures at the varied amplitudes
of temperature were lower than that at the constant anbient temperature and increased as the
amplitude increased. At the same amplitude, the critical spontaneous ignition temperature in-

creased with the period.
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Fig. 1. Schematic diagram of experimental

apparatus.
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Table 2. Composition of Fish meal used.
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Table 1. Size of sample vessel.

Vessel Size
Large 20cm X 20cm X 7cm
Intermediate 20cm X 20cm X 5cm
Small 20cm X 20cm X 3cm
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Sample No. | Protein(%) | Oil Content(%) |Ash(%)| Moisture(%) | Carbohydrate(% )
I 64.19 9.68 10.20 11.85 4.08
il 64.52 6.10 11.69 13.01 4.68
m 67.14 3.13 11.73 13.30 4.70

Table 3. Physical Properties of Fish meal used(Sample 1 ).

Heat Conductivity K* | 9.11X10%Kcal/ms.C
Specific heat C | 0.56Kcal/Kg.C
Packing density P | 3.89X10°Kg/m?
Thermal diffusivity £k | 4.18X107"m%/s

here, £« =K/C+ P
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Fig. 5. Relation bewteen time and constant
ambient temperature(at 177T).
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Fig. 7. Relation bewteen time and constant
ambient temperature(at 1887 ).
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Table 4. Critical spontanceous ignition temperature(CSIT) of each sample vessel.

Vessel Thickness(m) Sample(Kg) CSIT(T)
Lamge 7.0X10°Z 1.09 170.5
Intermediate 5.0X1072 0.70 177.5
Small 3.0X1072 0.39 188.5
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Table 5. Experimeatal results at amplitude 10TC.
Exp. | Peniod | Period average| Ignition Sample center | Max. temperatwre |Igmition induction| .
C . . CSIT(TC)
No. | (hr) temp.(T) distinction temp(C) | recoding time(min) |  time(min)
1 167 O 299 1,021 854
2 165 O 298.5 1,235 1.065
3 1.0 164 O 312 1,243 1.043 162.5
4 163 O 306 1,192 965
5 162 X 164 1,230 -
6 161 X 163 1,258 -
7 164 O 299 1,256 1,075
8 2.0 163 X 165 1,248 - 163.5
162 X 164 1,290 -
10 168 O 204 812 798 166.5
11 3.0 167 O 298 950 793
12 166 X 172 1,272 -
13 165 X 166 1,380 -
500 180
Sample vessel : 20cm X 20cm X 7cm
L — : Sample center temperature O : Ignition
400F . : Ambient temperature ® . CSIT
. t =~ Setting temperature A2 Non ignition
£ 300
- 170
§ 2001 9
r [\-’\/'\/W\'\/‘\N‘\ CANANNAAAS : §
100 Amplitude : 10T ‘3 9
Period 1. 0hr 5 g
° L 1. ' L E A
° s 0 s 20 P £ 160
Time Ur)
Fig. 10. Relating bewteen time and temperature
(at 163TC).
150 1 1 1
*° Sample vessel : 20cm X 20cm X7cm 0 ' 2 3
— ! Sample center temperature Period (hr)
490F .. Ambient temperature . . .
: - < Setting temperature Fig. 12. Relation bewteen period and CSIT at
‘;' 3001 amplitude 10C.
E = b AANAAAAANS Table 6. Relation bewteen period and CSIT at am-
100 Amplitude 10T plitude 20C.
Period : 1. 0hr
° . . \ X Amplitude Period(hr) | CSIT(TC)
° : e 1t 20 = 1 162.5
Fig. 11. Relating bewteen time and temperature 20T 2 164.5
(at 162C). 3 165.5
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Amplitude Period(hr) CSIT(T)
1 165.5
30T 2 166.5
3 167.5
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