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A flow of double wave type is considered during expansion of a polytropic gas into a vacuum along an
oblique wall, which is described by a self-similar solution to the relevant initial boundary value problem
(IBVP) at y=5/3 [1]:
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In a quasi-consistent approximation, gas-dynamic flow parameters are specified by the following functions
(5:9)=co () 01 (8)9, u(2.8)=ug(2)+14 ()9, v(&.9)= (2)5. @

We interpret the solution of the initial IBVP in a quasi-consistent approximation in terms of compression
when the starting moment of the gas motion in the double wave is negative #, <0, then the critical value of
the speed of sound in the double wave c; is determined by the following condition
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If this condition is met, there is some peculiarity of the generated solution at the ¢, point. By definition,
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i. e. a gradient catastrophe occurs.

In the context of gas dynamics, presence of the obtained solution peculiarity means that there is a strong
discontinuity of the ¢(&,9) function at the ¢; point during shock-free compression of an enclosed volume,
which results in a change of the flow pattern within the double wave area and in formation of a shock wave.
Figure 1 illustrates the ¢y (o) dependence for different values of 1.
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Fig. 1. ¢ as a function of y and a
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