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C-J CONDITION AND STREAMLINE IN TWO-DIMEN-
SIONAL STEADY- STATE DETONATION
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ABSTRACT In this paper. we exiend W-K maodel 1o the whole flow field of two-dimen-
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sional ( 2 -D) steady-state detonation wave (SSDW). Let a natural coordinate system be at-
lached to the shock front which travels with steady velocity D as shown in Fig. 1. we can
get the following relationship on the sonic surface

U=c (5)
001/ dl=sing/r+36/dn (8)
Egs. (5) and (6) define the sonic surface condition which must be satisfied for a 2-D SSDW.

For 1-D plane SSDW, we have #= 0 and d6/3n= 0. so 0A/d! must be zero. Thus the
sonic surface condition turns out to be the classical C-J condition. Dealing with the flow
field close to the axis, Wood and Kirkwood and others pointed out that besides U= c, the
condition gdA/dt= 2 dw/dr must be satisfied at the sonic point. which is called quasi-l-D C-
J condition. It can be easily shown that ¢d1/d/=( 2/U>dw/dr=206/3r, sing—6. 6/r—a38/dr
and d8/dn—d0/dr in the neighbourhood of the symmetry axis. Thus we can get the same re-
lation from Eq. (6). However Eq. (6) is a more general one and not limited to the near axis
flow. For this reason. we call the sonic surface condition the 2-D C-J condition.

At the same time. the sonic surface condition is a necessary one to judge whether the
shape of a streamline is right or not. Through analysis and discussion. we hoid that the
streamline in the effective reaction zone of 2-D SSDW must take a corrugated shape'which
is deflected toward symmetry axis at first and toward outside near the sonic surface range.
When the sonic surface is determined. the distribution of the flow field in effective reaction
zone of 2-D SSDW can also be determined.
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