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Abstract: A normal shock wave is initially formed in the shock tube that migrates towards the closed end of the
tube, which, in turn, leads to the reflection of shock. Due to the interaction of the reflected shock with the
boundary layer, bifurcation of the shock wave takes place. A shock train will be generated after the bifurcated
shock wave approaches the contact surface. Until now, only a few studies have been conducted to investigate this
shock train phenomenon inside the shock tube. For the present study, a CFD analysis has been performed on a
two dimensional axisymmetric model of a shock tube using unsteady, compressible Navier-Stokes equations. In
order to investigate the detailed characteristics of the shock train phenomenon, quantitative studies have been
performed by varying shock tube length, diameter under fixed diaphragm, and pressure ratio inside a shock tube.
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Fig. 1 x-t diagram of the wave motion in shock
tube (present CFD)
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Table 1 Variation of shock tube length and diameter

Driver section | Driven section | Diameter
(mm) (mm) (mm)
Case 1 1,500 6,900 19
Case 2 1,500 4,900 19
Case 3 1,500 2,900 19
Case 4 1,000 6,900 19
Case 5 500 6,900 19
Case 6 1,500 6,900 9.5
Case 7 1,500 6,900 24.7
Driver section Driven section
Axis o d o oo . ____IDiameter
Diaphragm

Fig. 2 Schematic of computational flow field
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Fig. 3 Flow characteristics in shock tube
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Fig. 4 Schematic sketch of flow in shock tube
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Fig. 6 Generation of shock train in shock tube
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