23 AF83 200585 FAGEWE =FF pp.136~140 2005 KSPE Fall Conference

A dEsloldste] 24 A4 Bddt wRY AT
A39 - AFY-

Approximate Analysis Model and Detailed Unsteady
Structure of Oblique Detonation Waves

Jeong-Yeol Choi* - Kim, Don-Wan**

ABSTRACT

By extending one-dimensional ZND detonation structure analysis model, a simple model for
two-dimensional oblique detonation wave structure analysis is presented by coupling
Rankine-Hugoniot relation and chemical kinetics for oblique shock wave and oblique detonation
wave. Base on this study, two-dimensional fluid dynamics analysis is carried out to investigate
the detailed unsteady structure of oblique detonation waves involving triple point, transverse
waves and cellular structures. CFD results provide a deeper insight into the detailed structure of
oblique detonation waves, and the simple model could be used as a unified design tool for

hypersonic propulsion systems employing oblique detonation wave as combustion mechanism.
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Oblique Shock Waves

Oblique Detonation Wave

Fig. 1 Schematics of Hypersonic Vehicle with Oblique
Detonation Wave Engine (ODWE)
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Fig. 2 Shock and Detonation Polar Diagram
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Fig. 4 Oblique detonation wave structure showing the mechanism of flow instabilities
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Fig. 5 Unstable oblique detonation wave surface. Locally magnified plot of a region in Fig. 4.
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