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ABSTRACT

This study is intended to understand flame behavior of pool and whirl fire by height of fire source. Liquid fuel was

methanol which is used in many studies for pool and whirl fire. Size of vessal was 100 x 100 x 50 and the vessel was
made by stainless steel. Combustion time, mass loss rate, flame temperature, flame height and air entrainment rate from
the outside to flame were measured, and flame behavior was visudized with video camera. Based on the experiment, it

was found that combustion characteristics by height of fire source got a more effect on whirl fire than pool fire.
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Table 1. Characteristic of Methanol®”

Characteristics Methanol
Molecular formula CH,O
Molecular weight 32.04
Concentration (%) 99.5

Hesting Higher 22.68
value (MJkg) Lower 19.94
Boiling paint (°C) 64.7
Flash point (°C) 12.0
Ignition point (°C) 463.4
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Figure 1. Schematic diagram of experiment apparatus®.
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Table 2. Average Combustion Time

Height of fire Combustion time [sec]
source [cm] Pool fire Whirl fire
0 578.6 361.3
15 777.1 641.6
30 800.4 876.1
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Figure 2. Height of fire source vs. average combustion time.

Table 3. Average Mass Loss Rate

Height of fire source Mass loss rate [g/secm’]
[cm] Pool fire Whirl fire
0 17.36 27.69
15 12.99 15.71
30 12.61 11.36
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Figure 3. Height of fire source vs. average mass loss rate.
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Figure 4. Height of fire source vs. average fire temperature
in poal fire.
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Figure 5. Height of fire source vs. average fire temperature
in whirl fire.
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Table 4. Flame Height
Height of fire Poal fire Whirl fire
source [cm] 0 | 15|30 | 0| 15| 30
Average 205|154 | 146 | 388 | 188 | 16.9
Max. 41.7 | 314 | 269 | 60.4 | 43.6 | 36.8
Min. 106| 69| 64 |131| 46| 45
Variance 29.7 | 17.7| 146 | 824 | 83.1 | 419
Standard deviation | 54| 42| 38| 91| 91| 65
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Figure 6. Flame height by fire source in pool fire.
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Figure 7. Flame height by fire source in whirl fire.
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Table 5. Average Air Entrainment Rate [Unit: mm/g]
Height of Height of Fire Source[cm]

Type anemometer [cm)] 0 15 30
10 12.80 22.32 29.31
Pool 30 39.75 36.68 28.71
fire 60 0.00 0.00 0.00
90 0.00 0.00 0.00
10 84.04 70.48 63.80
Whirl 30 17494 | 11379 | 101.44
fire 60 0.13 0.00 0.00
90 0.39 0.00 0.00
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