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Figure 1 (Color online) The relations between the driver capability of
shock tunnels and the sound speeds of the driver gases (the driven gas is
air with a temperature of 300 K).
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Figure 2 (Color online) Schematic diagram of a right-running
detonation wave initiated from the left end of the driver tube.
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and the corresponding wave diagram for its operation.
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Figure 4 (Color online) Schematic diagram of an FDD reflected-
mode shock tunnel and the corresponding wave diagram.
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Figure 5 (Color online) Schematic diagram of an FDD expansion-
mode shock tunnel and the corresponding wave diagram.
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Figure 7 (Color online) Schematic diagram of a BiDD shock tunnel and the corresponding wave diagram for its operation.
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Table 1 Chemical reaction model and reaction rate coefficients of hydrogen-oxygen detonation (relevant units: cal, mole, cm, K, s)

r Reaction equation rn Ea,

1 0,+H=0+OH 6.00x10" 0.00 16790.0
2 O+H,=OH+H 1.07x10* 2.80 5921.0
3 OH+H,=H,0+H 7.00x10" 0.00 4400.0
4 O+HO,=20H 1.50x10" 1.14 17190.0
5 H,=2H 2.90x10" —1.00 104330.0
6 20=0, 6.17x10" -0.50 0.0

7 O+H=0OH 1.00x10" 0.00 —497.0
8 H+OH=H,0 8.80x10”' —2.00 0.0
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Figure 8 (Color online) Schematic diagram of the detonation-driven shock tunnel JF-12.
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Figure 12 (Color online) Pressure profiles of the forward detonation driver shock-expantion tunnel (x=—24.8 m, —9.5 m).
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Principle study on the bidirectional detonation driving technique for
dual-state synchronous-running shock tunnels

YANG Fan'”’, LIN MingYue'”, HU ZongMin"” & HAN GuiLai"’

! State Key Laboratory of High-temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China;
? School of Engineering Science, University of Chinese Academy of Sciences, Beijing 100049, China

Detonation-driven shock tunnels are ground-based test facilities used to generate hypersonic and high-enthalpy test flows. They are
usually divided into forward detonation-driven (FDD) shock tunnel and backward detonation-driven (BDD) shock tunnel. Aiming at
avoiding the deficiency of the driving mode, either FDD or BDD, a new bidirectional detonation driving (BiDD) technique is
proposed in this paper. Two test flows of medium enthalpy and high enthalpy are realized at the same time in one running of BiDD by
synchronously using the high-energy wave front and the steady section following the end of Taylor expansion wave of a detonation.
In this paper, the key wave dynamic processes in a BiDD shock tunnel are simulated and analyzed by using the numerical algorithms
for high-temperature thermos-chemically reacting flow. The numerical results indicate that the proposed BiDD driving technique is
feasible. In addition, the state adjustments of the BDD and FDD subsections are relatively independent, which can cover the cross-
flow-regime test capacity of total enthalpies between medium and high levels.

high-enthalpy test flow, bidirectional detonation driver, shock tunnel, thermo-chemically reactive flow, tailored
interface condition
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