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Table 1
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Composition of diesel

Constituents

Content/ (%)

Alkane

Monocyclic alkane

Bicyclic alkane

Tricyclic alkane

Else

53.45
20. 67
11. 65
3.47
10.76

90 mm

110 mm

Fig.

(a) 0 ms (b) 100 ms

(d) 1 000 ms

(e) 1 500 ms
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Fig. 2
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Ignition and explosion process of the simulated diesel tank
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Schematic of the simulated diesel tank
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Fig. 3 Relationship between minimum ignition

energy and ignition location
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(a) L=0 mm (b) L=45 mm (c) L=90 mm

Temperature/(’C)
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497.5
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182.5
25.0
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Fig. 4 Fireballs at different ignition locations
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Table 3 Fireballs parameters with different ignition locations

L/(mm) 0/ C°CH ¢t/ (ms) tq/(ms) D/(m) S/(m*)
0 1405 1435 1239 2. 24 14. 04
45 1249 1924 1500 2.15 9. 66
90 618 815 — 0.74 1. 39
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Table 4 Heat radiation parameters of fireballs at different ignition locations

L/(mm) W/(W/m*) Q/ (W) E/ kD
0 157388.9 2209983 65100
45 106 532. 2 1029187 40200
90 12515. 7 17411 46. 6
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Study on the Deflagration Process of Simulated Diesel Oil Tank
ZHU Ying-Zhong',LLU Chang-Bo*, An Gao-Jun®,XIE Li-Feng'

(1. School o f Chemical Engineering sNUST ,Nanjing 210094 ,China;
2. Beijing POL Research Institute ,Beijing 102300,China)

Abstract; In order to study the deflagration characteristics of diesel oil ignited by external energy, tests

were carried out without any restraints to observe the ignition and explosion process of the oil tank

using thermal imager and high-speed camera. Relationship between minimum ignition energy of the

diesel oil and ignition location was analyzed. Surface temperature and other parameters of fireballs at

different ignition locations were measured and compared. Results show that the fuel explosion of oil

tank occurs as two distinct stages: fireball and pool fire. The minimum ignition energy in vapor zone

and fuel zone are 45. 59 and 307. 20 k] respectively,and the minimum ignition energy is irrelative with

ignition location in vapor zone. The maximum surface temperature and area of fireballs depend on the

distance between ignition location and the phase interface. Fireballs ignited closest to the phase

interface are most potentially dangerous.

Key words: diesel fuel;deflagration; minimum ignition energy;fireball
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