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Study of the Weak Shock Wave Discharged from an Annular Tube

Yong-Hun Kweon - Dong-Hoon Lee - Heuy-Dong Kim

Abstract

The shock wave discharged from an annular duct leads to very complicated flow features,
such as Mach stem, spherical waves, and vortex rings. In the current study, the merging
phenomenon and propagation characteristics of the shock wave are numerically investigated
using a CFD method. The Harten-Yee's total variation diminishing (TVD) scheme is used to
the unsteady, axisymmetric, two-dimensional, compressible Euler equations. The Mach
number of incident shock wave M; is varied in the range below 2.0. The computational results
are visualized to observe the major features of the annular shock waves discharged from the
tube. On the symmetric axis, the peak pressure produced by the shock wave and its location
depend upon strongly the radius of the annular tubes. A Mach stem is generated along the
symmetric axis of the annular tubes.
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Fig. 1 Schematic of computational flow field and the
exit of an annular tube
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Fig. 2 Computational domain and boundary conditions
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Fig. 3 Pressure contours for R/D=2.0 (M~1.5)
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(d)#=3.33
Fig. 4 Pressure contours for R/D=3.0 (M=1.5)
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Fig. 5 Pressure contours for R/D=2.0
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* Fig. 6 Pressure contours at #'=2.41 (M=2.0)
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(b) Present CFD
Fig. 7 Pressure contours for R/D=2.5 (M=2.0)
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Fig. 8 Variation of peak pressure on the symmetric axis
for R/ID=2.5 (M=2.0)
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Fig. 9 Maximum peak pressure vs M
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Fig. 10 Location of maximum peak pressure vs M
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