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Thermal Effects in the Pool Fire of Fuels(1)
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ABSTRACT

This paper was concerned with pool fire about many used kerosene and diesel oil. In order to know
the thermal effects of kerosene and diesel oil, temperature change in the pool fire of these fuels were
obtained as a varlation of combustion time and the tank’s height and diameter by using the data
acquisition system. And fuel combustion velocity were derived as a function of the diameter and wall
thickness of tanks and combustion time. .

As a result, when the tank’s height was 15cm, the greater diameter the higher temperature rising
regardless of tank’s wall thickness and fuels. But, when the tank’s height is 30cm, temperature rising
was not higher than 15cm. Also, temperature rising in the pool fire of kerosene much higher than diesel
oil. Kerosene’s combustion velocity was about two times faster than diesel oil. And, kerosene’s
combustion velocity was increased according to the increasing of tank’s diameter and combustion time.

"But, diesel oil’s combustion velocity was a little increased or not. Surrounding temperature change of
tank with the pool fire was obtained temperature distribution of 0~35T according to the change of tank’
s diameter and distance from the tank’s wall.
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Table 1 Classification of tanks

Height(cm) Diameter(cm) Thickness{mm)
25 1.2
25 2.0
30 1.2
15 30 2.0
45 1.2
45 2.0
30 1.2
30 2.0
45 1.2
30 45 2.0
60 1.2
60 2.0

2.1,2 Thermocouple

Ha FAAMY 2% Halgke A st
o] X]§9] 3.2mmo| 2 o7} 45cmol], A &%
90T &3 7o & 725 3K type CA
(Cromel-Alumel) &4 th(thermocouple) & AH-&-3}
At

2.1.3 Data Acquisition System

FHgold ZAHE 2x9 #Hsigks LAB-
TECK (software + hardware) ©1 2= Data Acquisi-
tion System$ AH8-3}e] datad} 3t
2.1.4 Hot-Wire Anemometer

AR A7} Yojihe FF ol B2 AL
W3 5& ot y] 48kl BHK4 A (range 1 0
~30[m/s] )& Arg-3t4th
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Table 2 Comparison experiment and reference data of
fuels specification

Fuel . .
e e Kerosene Diesel oil
Specification
) 0.89 0.91
Specific Gravit
peethie Ty *0.79~0.83 | *0.85~0.89
52°C 67C
Flash Point
ash Tom *30~60C *50~70C
leinition Point 510C 655C
ginition Poin Y490 6100

*reference data
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Fig. 2 Temperature change of poo fire tank of
kerosene and diesel ail as a time variation
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Fig. 3 Temperature change of pod fire in tank of
kerosene and diesel oil as a time variation
(H=15cm, D=2%cm, Th=2.0mm)
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Fig. 4 Temperature change of podl fire in tank of
kerosene and diesel oil as a time variation
(H=30cm, D=30cm, Th=1.2mm)
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Fig. 5 Temperature change of podl fire in tank of
kerosene and diesel oil as a time variation
(H=30cm, D=30cm, Th=2.0mm)
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Fig. 6 Temperature change of pool fire in tank of
kerosene and diesel oil as a time variation
(H=30cm, D=45cm, Th=1.2mm)
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Fig. 7 Temperature change of pool fire in tank of
kerosene and diesel oil as a time variation
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kerosene and diesel oif as a time variation
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Fig. 10 Combustion velocity of diesel oil as a time
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Fig. 11 Combustion velocity of kerosene as a time
variation

B MRoIME SR MU ANE "o 33

MfF POOL FIREC] UOIMS| EH21 AB(1)

Table 3 Combustion velocity as a variation of fuels

Combustion Velocity
Fuels .

[mm/min]

E ment Kerosene 1.81~1.91
et I Diesel Ol 0.96~1,03

Kerosene 2.2
Reference - -
Diesel Oil 1.5~2.0
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Th : Thickness of tank’s wall [mm]
D . Diameter of tank [cm]

82

H  : Height of tank [cm]

T  : Temperature of fuel [C]

V ! Combustion velocity [mm/min]

h  : Height of thermocouple [cm]
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