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NUMERICAL STUDY ON BACKWARD-FORWARD DOUBLE-DETONATION
DRIVER FOR HIGH ENTHALPY SHOCK TUBES

Li Jinping!) Jiang Zonglin Chen Hong Feng Heng Yu Hongru
(Key Laboratory of High- Temperature Gas Dynamacs, Institute of Mechanics, Chinese Academy of Sciences,
Beijing 100080, China)

Abstract A numerical investigation on the performance of a backward-forward double-detonation driver
for high enthalpy shock tubes was conducted by solving one-dimensional Euler equations witl the Dispersion
Controlled Dissipative (DCD) scheme. The modified two-step chemical reaction model was applied to describe
chemical reactions of the oxygen-hydrogen mixture. The numerical results indicate that if the initial pressure
ratio of the auxiliary driver section to the primary driver section is less than the critical value as was estimated
under the condition of no Taylor expansion waves in the driver, Taylor expansion wave is still observable with
a smaller angle of the expansion wave fan; if the initial pressure ratio is set to be equal to the critical value,
Taylor expansion waves disappear and the incident shock wave does not attenuate in the driven section; if the
initial pressure ratio is taken to be larger than the critical value, not only Taylor expansion waves disappear,
but also an over-driven detonation wave develops in the detonation driver and can increase further the driving

pressure.

Key words detonation, double detonation driver, shock tube, Taylor wave

Received 5 September 2005, revised 19 October 2006.

1) E-mail: jinpingli@tom.com



