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Fig. 1 Schematic of detonation tube and attached system
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Fig. 2 Schematic of a bifurcated tube
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Fig. 3 Schematic of schlieren system
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Fig. 4 Schlieren images of detonation fronts in a bifurcated tube at p, =16. 00 kPa
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Fig. 5 Cellular patterns and corresponding related regions in a bifurcated tube at p, =16. 00 kPa

Bl 6~7 i TARRRIE T2 A SO . R P e A 5 4 A —3 HiR sk,
P SR DX G BE U0 o 32 73 ST 5 /0 o W 228 A8 552 90 7 K S R I SRS T R B B KA Ol A BRI SR

1T 32 KAE 28 5 filh A SRS 22 1) BE 8 Bl PR A 24 BUIR W AR T 10. 67 kPa I 75 fish & A% Jg A -
U7 R 58 JRURA B8 B 1 5, 5 BSCHE IR A AN 5 e 052 IR (] 25 428 0+ 0 IRHE . DRIt o 7S S 36 R BE 3R AR I 57t
A (po=2.00 kPa) T A [ Th1 {8 28 S0 18], AN RE -5 SCHRL6 ] b A% &5 K I 10 ARSI .



1M EREAE. MBS WoR 05 31

(d) t=90 ps (e) t=100 ps () t=110 ps

B 6 4 LA Is s’ (75% (2H, +0,) +25% Ar, p, =26. 67 kPa)

Fig. 6 Schlieren images of detonation fronts in a bifurcated tube at p, =26. 67 kPa
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Fig. 7 Schlieren images of detonation fronts in a bifurcated tube at p, =10. 67 kPa
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Flow-field visualization for gaseous detonation diffraction experiments
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Abstract: Based on a Ruby-laser schlieren system, the flow-field of detonation diffraction in a bifurca-
ted tube has been experimentally studied. By employing the ruby laser and a bandpass filter of 15 nm
FWHM, the combustion luminescence was successfully removed in experiments. By setting proper
predetermined time delay of the synchronization unit, schlieren image series at the different time were
obtained. The results show that the transverse waves, leading shock and reaction zone can be clearly
observed in the consecutive images. Influenced by the rarefaction waves from the left sharp corner,
the leading shock was disturbed and separated from the reaction zone. Therefore, the detonation wave
was degenerated into a deflagration wave. The decoupled leading shock and the winkled reaction front
can also be identified in the schlieren images. Re-initiation was induced by the leading shock reflection
on the right wall in the vertical branch. Mach reflections of the disturbed detonation waves occur in
both the vertical and the horizontal branches. With increasing the initial pressure of the premixed
mixture, it was earlier for the disturbed detonation waves to be recovered to self-sustaining detonation
waves in the vertical and horizontal branches.
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