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Explosion Characteristics of Nonhomogeneous LPG-Air Mixtures
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ABSTRACT

The explosion characteristics of nonhomogeneous LPG-Air mixtures was measured in a cylindrical
vessel and a pipe. The maximum explosion pressure, the maximum rate of explosion pressure rise, and
the flame propagation velocity were measured and compared with that of homogeneous explosion by
changing the effective factors on the explosion of nonhomogeneous mixtures such as pressure difference,
effusion time and delay time.

Explosion was occured even in the lower concentration than the lean flammability limit of mixture.
The maximum explosion pressure was increased with increase of LPG concentration, however, the
maximum explosion pressure rise was not in the nonhomogeneous explosion. And the flame propagation
velocity was decreased with nonhomogeneity, however, the maximum explosion pressure was always
above 0. 7kg/cm?.
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Fig. 1 Schematic of cylindrical explosion vessel
system

%4
5
\/
a Xa 4 a

1. Oscilloscope 6. Neon Transeducer
2. Plotter 7. Vacuum Pump
3. Optical Sensor 8. LPG

4. Metering Vaive 9. Gas Chamber

5. Timer 10. Manometer

Fig. 2 Schematic of pipe type explosion vessel
system
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Table | Comparison of flammability limits of LPG-air

mixtures
Reference | Experiment| Experiment
(vol. %) | (cylinder) | (Pipe)
(vol. %) | (vol. %)
Lower limit 2.4 2.6 2.7
Upper limit 9.5 9.5 9.5
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