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1. Shock tube

2. Vacuum pump

3. Pressure meter

4. Smoked foil

5. Triple valve

6. Pressure transducer
7. U2shape reservoir
8. Magnet valve

9. Chamber

10. Data acquisition system

11. Pressure pump
12. High pressure tank

13. Power control system
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Fig. 1 Schematic of experimental apparatus
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Fig. 2 Variation of critical initiation energy with equivalence ratios for different mixtures
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Table 2 Critical initiation energy of fuel-air mixtures
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Table 4 Comparison among cell sizes for different fuel compositions
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(d) C;~C,+air (e) Heptane+air (f) DE+air
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Fig. 4 The cellular structure on smoked foil record for fuel-air mixtures
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Experimental study on detonation characteristics

of liquid fuel-air mixtures

YAO Garlfbirlgl'2 * . XIE Li-feng!, LIU Jia-cong?
(1. Chemical School s Nanjing University of Science and Technology »
Nanjing 210094, Jiangsu, China;
2. State Key Lab of Explosion Science and Technology . Beijing Institute of Technology .
Beijing 100081, China)

Abstract: Detonation characteristics of several fuel vapor (propylene epoxide, IPN,C; ~C;, hexane,
heptane, decane)-air mixtures were studied. Critical initiation energy was measured by the up-and-
down method and cell size on soot foil. Results demonstrate that the relationship of critical initiation
energy and equivalence ratio shows a U-shaped curve, the critical energy is obtained when equivalence
ratio is slightly larger than 1. Meanwhile these results are used to calculate theoretical critical initia-
tion energy of hydrocarbon-air mixture in unconfined conditions, and calculated values agree well with
experimental results. The comparison of detonation characteristics among these fuels indicates that
detonation of FAE in low fuel vapor pressure is similar to the gaseous detonation. These experimental
results enable us to have an insight into the detonation nature of fuel-air mixtures.

Key words: mechanics of explosion; critical initiation energy; up-and-down method; hydrocarbon fu-

el; fuel-air explosion; cellular structure
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