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Fig. 1 Schematic diagram of arrangement Fig. 2 Schematic diagram of experimental
for discharge-circuit arrangement for the pressure measurement
1 —Spark-gap. 2 — Iniuator, 1 = Shock tube » 2 —Front of wave,
3 —Simultaneous system. 3 —gauge. 4 —Charge amplifier.
4 —Oscillograph 5 —Oscillograph
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Fig. 3 Typical result of pressure profile

Initial pressure for the mixture of hydro-
gen and oxygen p, =0.026 MPa
Vertical: 0. 1V/div.

Time sweep: 2ms/div
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Fig 4. Pressure field in the mixture of hydrogen and oxygen
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the mixture of hydrogen and oxygen Fig 9. Typical result of the wave velocity

Vertical: 0, 1V/div.
Time sweep: 10us/div
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STUDIES OF THE DETONABILITY LIMIT AND THE
TRANSITION FROM DEFLAGRATION TO
DETONATION FOR DETONABILITY GASES

Hu Dong**, Long Shuchuan®*, Wu Chuangian®,
Sun Zhumei*, Cheng Xinlu**, Wang Chunyan**
(+ Southwest [nstitute of Fluid Physics)
(s Applied Physics Institute, Chengdu University of Science and Technology)

ABSTRACT The cylindrical explosion shock tube (6.6mlong, 100 mm diameter) has been
developed. The explosion behaviours of the mixture of hydrogen and oxygen are studied
with the shock tube. The results show that the detonability limit for the mixture of hydro-
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gen and oxygen is in the range from 25%H, to 84 %H,(per-cent of volume);critical initial pres-
sure p.. of initiated mixture is approximately independent of the concentration for the mix-
ture. The transition from deflagration to detonation is measured by means of quartz gauge
technique; the relation of explosion velocity and explosion pressure with initial pressure p,
for the mixture are determined. when the deflagration velocity D (or pressure p) rapidly
increases and D >¢, (sound Speed), it is possible to transit from the deflagration to detona-
tion. When the deflagration velocity (or pressure) decreases, the deflagration will fail. As
the concentration of the mixture of hydrogen and oxygen approachs to the dense limit, at
first the transited detonation is an overdriven detonation, then it gradualiy fades to normal
detonation. The parameters of gas detonation may be approximately predicted by the C-J
theory .

KEY WORDS detonability limit, deflagration, detonation.



