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Numerical Simulation of Pseudo-Shock Waves with
Different Confinement Parameters
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ABSTRACT

When supersonic flow is through an internal duct, there forms a flow structure called pseudo-shock.
Pseudo-shock is a result of shockwave-boundary layer interaction(SBLI) and to simulate pseudo-shock
correctly, one needs to correctly anticipate not only the strength of the shock but also the boundary
layer behavior as well. In this study, pseud-shockwave structure at a rectangular duct will be

numerically simulated using dedicated inlet boundary conditions to obtain accurate solution in terms

of its structure and pressure rise pattern.
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Table. 13 2t}
Table 1. Test Matrix for Simulation /7/
Case Ma k) 0 5 Py, | Refn
No. mm | mm | mm | kPa |10° ni
1 1.63 | 1.3 0.09 | 0.22
206 | 30.0
162 | 44 | 034 | 0.80
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Fig. 1 Inlet Velocity Profile Candidates for Case
1 (8/n=0.08)
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3.1 Case #1 (5/h=0.08)

Fig. 32 3 WA Aolxd dF== §/h=0.08
of tisl APAFAe} bR ATe i
7N FETERE HaE Aotk 9& L [1]
o] AJol|Al schlieren °©|P|A&F AAE K
Matsuo 5 /2/°] AAEF olmAe|th(d, 43
& A AAE sl vl olm AT A
%). otelol AtAtet vwale w A3}
714 (shock bifurcation point) ¥°] % 7 F
3} "(shock foot)S9] F&2 A2} 2 <
Aste AL & F Ak O 27 HA &ge
F HA SATe] e APERG 9% 9 e

AA YeEbES dFsta Sl

Marh Number

Q.00000 0. 32000 0.64000 086000 1.2800 1.6000

Fig. 3 Flow Structure Comparison of Experiment
(upper /2) and CFD(lower) at 6/h=0.08
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Fig. 4 Wall Static Pressure Distribution at §h=0.08
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Fig. 5 Flow Structure Comparison of Experiment
(upper /2) and CFD(lower) at §h=0.27
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Fig. 6 Wall Static Pressure Distribution at §h=0.27
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