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2.3 Detonation Wave Structure g

We have modeled detonations as a normal shock wave followed by an infinitesimal zone of
exothermic reaction. A more detailed analysis (the ZND model due to Zeldovich, von
Neumann and Déring) regards the shock as thin, but allows for a finite-thickness reaction zone,

as illustrated below.
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Fig. 2.9 Structure of a ZND detonation wave.

The features of this model are best seen in terms of the family of Hugoniots for different
extents of reaction, shown in Fig. 2.10. The compression increases the pressure and
temperature, and initiates reaction. Successive extents of reaction move the system to the
ultimate end state (U), at lower pressure and higher temperature. If the reaction rate is slow,
the shock weakens and the wave speed decreases, as observed near the detonation limits.
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Fig. 2.10 A ZND detonation on a P-v diagram.
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