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Experiment on geometrical limits of gaseous detonation of

ethylene/oxygen mixtures in narrow gaps
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Abstract: To study the detonation limits of detonation, the gaseous detonation of stoi-
chiometric ethylene/oxygen mixtures through narrow gaps with height of 1. 0—4. 0 mm was
experimentally studied by varying initial pressure of 0. 004 —0. 04 MPa. The soot film was u-
tilized to record the cellular structure of detonation, and the high-speed cinematography was
used to capture the flame. Results show that the smaller narrow gap height means the higher
critical initial pressure for limits of detonation propagation. For unsteady detonation propa-
gation modes near the detonation limits, including “stuttering” detonation and galloping det-
onation, the corresponding range of initial pressure becomes wider as the height of gap de-
creases. By considering both initial and boundary conditions, the ratio of hydraulic diameter
to cellular width is found to be an appropriate sensitivity parameter to characterize the mix-
ture. The range of this ratio for defining detonation limits in different narrow gap sizes is
0.326—0. 403.
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Fig. 1 Schematic diagram of the experimental set-up
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Table 1 Transition of detonation propagation modes with

initial pressure in different narrow gap heights
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Fig. 2 Different propagation modes vs. initial pressure
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Fig. 3 “Stuttering” detonation mode
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