Trans. Korean Soc. Mech. Eng. B, Vol. 41, No. 7, pp. 481~487, 2017 481

<stmE=E> DOI https://doi.org/10.3795/KSME-B.2017.41.7.481 ISSN 1226-4881(Print)
2288-5324(Online)

S TiMolA LMBHE UhAL BTt ZAS S| ZHIo ThE AT
=

Study on Reflected Shock Wave/Boundary Layer Interaction in a Shock Tube

Dong Wook Kim', Tae Ho Kim" and Heuy Dong Kim"™*
* Dept. of Mechanical Engineering, Andong Nat’l Univ.

(Received February 23, 2017 ; Revised April 4, 2017 ; Accepted April 10, 2017)

Key Words: Shock Tube(% 72 3}3+), Reflected Shock Wave(RFAF 52 3}), Shock Train(th59] 52 3},
Boundary Layer Separation(’d 7% ®+2])

c s A AAT A B AAITol whElshaL, shock train©] TS, fFEFE v BT
1878 AT Adske AR Syt e
A3} shock train Aol ik A= wH|EE AAolrh # ATl 2akd S

S A gt RS

3 YA ARESto]l A S FdElen, SAgA A A S shock train®] 5 SA& A
Asl 2AFSE7] fste] b5 Navier-Stokes 78 41& A &skglth & Ao wAEY AaE wiEoR
AT HEAEE Tl A Axe nlashgie

Abstract: The interaction between a shock wave and a boundary layer causes boundary layer separation, shock
train, and in some cases, strong unsteadiness in the flow field. Such a situation is also observed in a shock
tube, where the reflected shock wave interacts with the unsteady boundary layer. However, only a few studies
have been conducted to investigate the shock train phenomenon in a shock tube. In the present study,
numerical studies were conducted using the two-dimensional axisymmetric domain of a shock tube, and
compressible Navier-Stokes equations were solved to clarify the flow characteristics of shock train phenomenon
inside a shock tube. A detailed wave diagram was developed based on the present computational results,
which were validated with existing experimental data.
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Fig. 1 x-t diagram of the wave motion in shock
tube(present CFD, Ms=2.6)
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Fig. 5 The bifurcation of reflected shock wave
(Ms=2.5)
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Table 1 Before the interaction with contact surface

Experiment CFD
M, M, M, M, M,
2.5 0.58 0.79 0.58 0.79
2.6 0.58 0.86 0.57 0.87

Table 2 After the interaction with contact surface

Experiment CFD

M, M, M,
2.5 0.46 1.17 0.47 1.17
2.6 0.45 1.25 0.45 1.23
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