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Fig 1 Schematic of the closed mucro shock tube

A mmicro shock mbe maunky consists of a dnver section, a driven section and a dwpheagm
used for separating the dnver section and the dnven section. The dnver sectzon ts always
mustialized m ligh pressuse and the driven section keeps low pressure, Due to- the pressure
difference between the dnver section and the dnven section, when the diaphragm 13
ruptured instantancously. the normal shock wave develops and moves towards the diven
section. As the shock wave mests the end wall of the dnven section. it 15 reflected and
moves towards the dnver section, The length of the dnver and dniven sections 15 41mm
and 66mm respectively. The diameter of the dnver and dirven sestions 15 20mm and
7 5mm. Two pressure transducers are installed at the positions shown in abowve figure
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Fig. 2. Macro shock-tube: PHOENICS, OpenFoam, and analytical profiles at t = 6.31 ms.
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Fig.3 Micro shock-tube: Measured and predicted
pressure histories at sensors P1 and P2,
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PHOENICS OpenFOAM Ansys Fluent
Energy equation Static enthalpy (h) Internal energy () Internal enargy (g)
Time step 0.5us 0.1ps 0.01ps
Velocity arrangement Staggerad Co-locatad Co-located
Turbulence model 2- layer k-2 k-t 55T k-co 55T
Solution algorithm Implicit SIMPLEST Implicit PIMPLE (P1SO/ Density-based Coupled Solver

SIMPLE hybrid) with AUSM Flux Splitting

Time differencing scheme 1% Order Euler 1% Order Euler 2™ Qrder
Convection discretisation MUSCL MUSCL Linear Upwind
scheme
Elapsed runtime (0.5ms) 22.3 hours 28.03 hours Mot reported

Table 1: Micro Shock Tube: Main Computational Details
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Fig.4 Micro shock-tube: Contour plots of field variables after 0.1ms.
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Fig. 5 Micro shock-tube: Measured and Predicted Fig.6 Micro shock-tube: Measured and Predicted
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