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Fig.2 The pressure contours of shock-induced detonation

initiation in a straight duct with multi-obstacles
(po = 0.0101 MPa, Tp = 300K, N;=70%, ER = 1.0,
Ms =2.9)
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(po = 0.0101 MPa, Ty = 300K, N;=70%, ER = 1.0,
Ms = 2.9)
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Fig.7 The parameter contours in flowfield just before ignition
(po = 0.0101 MPa, Ty = 300K, N2=70%, ER = 1.0,
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Fig.8 The parameter contours in flowfield just before ignition
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NUMERICAL INVESTIGATION ON SHOCK-INDUCED GASEOQOUS
DETONATION IN A DUCT WITH MULTI-OBSTACLES Y

Wang Chun?) Zhang Deliang Jiang Zonglin
(Key Laboratory of High Temperature Gas Dynamics (LHD), Institute of Mechanics, Chinese Academy of Sciences,
Betjing 100080, China)

Abstract Numerical simulation was carried out to investigate the shock-induced detonation initiation of the
premixed Hz/O2 /N2 gas mixture in a duct with multi-rectangular-shaped obstacles. Numerical results show that
even if the incident shock is not strong enough to induce a direct initiation of combustible mixtures behind the
shock, the onset of detonation may take place in the cavity between obstacles which are far behind the shock
front. Compression waves, expansion waves and contact surfaces generated from the obstacles surface play
important roles on the chemical reaction that triggers the DDT process. Increasing N, dilution of combustible
mixtures, the wall temperature distribution behind detonations becomes non-uniform and increasing the distance

between obstacles results in a delay of detonation initiation.

Key words detonation initiation, multi-obstacles, cavities, numerical simulation
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