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Photo 1. Textiles being dried outdoors.
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Photo 2. Inside view of the building before the fire.
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Photo 3. Fire origin at CCTV.
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Photo 4. Experimental apparatus for spontaneous ignition.
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Photo 8. Oil sprayed onto the towel for experimentation.
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Photo 9. When spontaneously ignited, the carbonized shape

in the container.
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Photo 10. Residue shape of towel burnt in filling container.
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Photo 11. Residue of carbonized towels.
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Fig. 4. Variation of temperature with time for number of towels 5, ambient

temperature 65TC.
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Fig. 5. Variation of temperature with time for number of towels 10,

ambient temperature 65 C.
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Fig. 6. Variation of temperature with time for number of towels 15,

ambient temperature 65 C.
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Fig. 7. Variation of temperature with time for number of towels 5, ambient
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Fig. 8. Variation of temperature with time for number of towels 10,

ambient temperature 65 C.
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Fig. 9. Variation of temperature with time for number of towels 15,

ambient temperature 65 C.
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Fig. 10. Variation of temperature with time for number of towels 5,

ambient temperature 65 C.
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Fig. 11. Variation of temperature with time for number of towels 10,

ambient temperature 65 C.
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Fig. 12. Variation of temperature with time for number of towels 15,

ambient temperature 65 C.
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Fig. 13. Variation of temperature with time for number of towels 5,

ambient temperature 65 C.
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Fig. 14. Variation of temperature with time for number of towels 10,

ambient temperature 65C.
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Fig. 15. Variation of temperature with time for number of towels 15,

ambient temperature 65 C.

_70_



6-3-2-1. & 574 8¢

ojo

719 £EE 66CE

Ax

f3, e A

)

Fig. 169 YeERH ST},

=

=

23t

1

0]
R8-S

W

To-

j—

O
o

2719 2&7F 66TCd Aol e EA)7F A" A

o 72A, Ax7I9 F9 2=7F 65ToA Alzto] Aatgd wep =7}

ol

bl o,

[s]

]

gl

=

_7’I_

3 7} HelAE AL

oF 6243TC<° FHa
[e)

A A

o] Ax7t B F

=
=

g

O
il

2% H WA 52,84 7ol A
]_

7



300

——— Sample temperature
= = = Ambient temperature
600
~
O
3]
D
E
= 400 ~
—_
2,
5
= L
200 +
0 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1
0 30 60 20 120 150

Time(hr)

Fig. 16. Variation of temperature with time for number of towels 5,

ambient temperature 65 C.
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Fig. 17. Variation of temperature with time for number of towels 10,

ambient temperature 65 C.
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Fig. 18. Variation of temperature with time for number of towels 15,

ambient temperature 65 C.
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Fig. 19. Variation of temperature with time for number of towels 5,

ambient temperature 65 C.
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Fig. 20. Variation of temperature with time for number of towels 10,

ambient temperature 65 C.
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Fig. 21. Variation of temperature with time for number of towels 15,

ambient temperature 65 C.
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Fig. 22. Variation of temperature with time for number of towels 5,

ambient temperature 65 C.
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Fig. 23. Variation of temperature with time for number of towels 10,

ambient temperature 65 C.
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Fig. 24. Variation of temperature with time for number of towels 15,

ambient temperature 65 C.
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Fig. 25. Variation of temperature with time for number of towels 5,

ambient temperature 65 C.
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-@Q cq gh;

b

Nomenclature

Half thickness of sample vessel

Pre—exponential factor of Arrhenius equation

Concentration of reactant

Specific heat

Activation energy of reaction
Convective heat transfer coefficient
Shape parameter

Thermal conductivity of body
Heat of reaction per unit mole
Heat of reaction per unit mass
Universal gas constant

Coefficient of determination
Surface area

Time

Mean temperature of internal system
Ambient temperature

Critical auto ignition temperature
Volume of system

Coordinate
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[m]

[ 1/s ]
[mol/m”]
[J/mol-K]
[J/moll
[W/m*K]

[ -]
[W/m-K]
[J/moll

[J/kg]
[J/mol-K]

[ -]

[m’]

[sec]

(K]
(K]
(K]
[m”]
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Tq

Greek Letters

Dimensionless reaction rate
Dimensionless distance
Dimensionless temperature
Density of mixture system
Density of sample

Dimensionless time
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A Study on Spontaneous Combustion of Vegetable Qil

Adsorbed on Towels

Kyoung-Su Kim

Dept. of Fire Protection Engineering Graduate School,
Pukyong National University

Abstract

In order to identify the cause of spontaneous ignition due to
contaminants in the dryer 25ml 50 ml and 75 ml of drying oil linseed oil,
semi-drying oil, corn oil and non-drying oil, olive oil were sprayed on a
towel which is a combustible material and dried at 65°C. As a result of

the experiment the following conclusions were obtained.

1) As a result of confirming that fire occurred by applying linseed oil

which is drying oil to one towel through a spray gun 25 ml, 50 ml, and
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2)

3)

75 ml were sprayed on the towel which is a combustible material and
the amount of towels was 5 intestines 10 and 15 were changed and

experiments were conducted and it was confirmed that all were fire.

On the 5 towels to which 75 ml of flaxseed oil was applied through a
spray gun the ambient temperature of the dryer gradually increased over
time at 65°C and when about 37 hours elapsed after the start of the
experiment the same temperature. As the set temperature passed the
temperature in the sample container rose rapidly and combustion
continued exceeding about 540°C. After combustibles burned the

temperature gradually decreased.

In the case of 75ml of flaxseed oil and 10 towels the temperature

reached the same as the set temperature after about 48 hours from the start

of the experiment and as about 50 hours elapsed the temperature in the

sample container rose rapidly and combustion continued reaching about

560°ssC was exceeded.
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4) As a result of actually using 75 ml of flaxseed oil with 15 towels the
temperature reached the same temperature as the set temperature after about
56 hours from the start of the experiment and the highest temperature rise

of 524°C was recorded while combustion continued.

5) In the case of 50 ml of linseed oil and 5 towels the temperature became
the same as the set temperature when about 32 hours elapsed after the

start of the experiment and it exceeded about 480°C after about 36.5 hours.

6) In 50 ml of linseed oil and 10 towels the temperature became the same
as the set temperature when about 50 hours elapsed after the start of the

experiment and the maximum temperature was about 510°C.

7) As a result of testing 50 ml of flaxseed oil with 15 towels the
temperature reached the same as the set temperature after about 63.5 hours
after the start of the experiment and the highest temperature of about

685°C was recorded as the combustion continued.
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8) In the case of 25 ml of linseed oil and 5 towels the temperature reached
the same as the set temperature after about 25.1 hours after the start of the
experiment and reached the maximum temperature of about 209°C after

about 27.7 hours.

9) In 25 ml of linseed oil and 10 towels the temperature was the same as
the set temperature when about 46 hours had elapsed after the start of the
experiment, and as the combustion continued the maximum temperature was

about 524.2°C at 52.6 hours.

10) In 25 ml of linseed oil and 15 towels the temperature was the same as
the set temperature when about 62 hours elapsed after the start of the

experiment and the maximum temperature was about 539°C.

11) Corn oil, semi-drying oil was applied to a towel through a spray gun
to confirm that fire had occurred. As a result of the experiment by
changing sheets 5, 10 and 15 towels did not fire in 25 ml of corn oil but

fire occurred in all other conditions.
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12) As a result of confirming that fire occurred by applying olive oil
which is non-drying oil to one towel through a spray gun 75 ml of it was
sprayed on a towel which is a combustible material and the amount of
towels was changed to 10 or 15 sheets and the experiment was conducted.
As a result fire occurred but fire did not occur in 75 ml of other olives
and 5 towels. In addition when the amount of olives was 25 ml and 50 ml

fire did not occur for 5, 10, and 15 towels.

13) 20 towels coated with 75 ml of flaxseed oil through a spray gun were
tested at a temperature of 80°C. As a result of the experiment the ambient
temperature of the dryer at 80°C which is 15°C higher than that of the
case of 65°C compared to the same flaxseed oil. It was confirmed that the
time to reach the center temperature of the sample container was 17.6

hours about 3 times faster than the heat transfer.
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