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Fig. 1 Schematics of detonation driven shock tunnel and jet initiation process
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Fig. 5 Driver gas deflagration pressure wave or detonation wave velocity distribution for different ignition gas components
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Fig. 6 Driver gas deflagration pressure wave or detonation wave velocity distribution in single/double igniters
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Burned gas = Unburned gas
(a) Ideal double jet with 2CO+0O,  (b) Real double jet with 2CO+0O,  (c) Double jet with 2H,+O,

D
@20 mm igniter frver @3/0 mm igniter
\ / adh
J
Left je Right jet o ¢
(f) Right jet meets (g) Right jet reaches
(d) Right jet begins (e) Right jet expansion feflected shock left wall

(k) Double jet approaching

(h) No jet emerges yet (1) Right jet begins (j) Left jet begins together

B 7 B KA R ()~ (¢) AR, (d)~(2) A 2CO+O0, 7 I A, (h)~ (k) 2 2H,+0, I3 JE A7)
Fig. 7 Double igniters jet process ((a)—(c) are schematics, (d)—(g) are sequential photos of 2CO+0, jets,
(h)—(k) are sequential photos of 2H,+0, jets)
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Experimental study on jet initiation for detonation driver

LU Xingyu'?, LI Jinping®, CHEN Hong'?, YU Hongru*
(1. School of Engineering Sciences, University of Chinese Academy of Sciences, Beijing 100049, China,
2. State Key Laboratory of High-Temperature Gas Dynamics, Institute of Mechanics,
Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The free-flow simulation range of the detonation driven shock tunnel is closely related to the
detonation limit of the driving gas. The wider the detonation limit, the larger the simulation range. The
driving gas is generally detonated through the igniter (ignition tube). Increasing the detonation capability of
the ignition tube can broaden the detonation limit. In order to improve the ignition capacity of the igniter, the
effects of three factors, the diameter of the ignition tube, the detonation sensitivity of the ignition gas, and the
single/double igniter tube, were investigated experimentally. The velocity of the driven segment was
measured under different initial conditions in the igniters. The conclusions are as follows. Firstly, improving
the caliber of the ignition tube can significantly enhance the ability to initiate. Secondly, the ignition gas
detonation sensitivity has an impact on the detonation capability: when the igniter is a reduced-diameter
internal profile, the low-sensitivity gas has a stronger detonation capability; when the igniter pipe is of the
same diameter internal profile, the result is reversed. Finally, if the synchronization of the jets can be
ensured, the double igniters can improve the detonation ability. In order to ensure the synchronization, it is
necessary to use a sensitive ignition gas like hydrogen oxygen mixtures of equivalent ratio.
Keywords: detonation; turbulent jet; detonation initiation; shock tunnel; detonation driver
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