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Numerical Study on the Shock Wave
Focusing of Elliptic Reflectors

C. C. Ko, E. B, Shim, and J. Y. Sah

In this study, the shock wave focusing of an elliptic reflector is numerically
simulated by solving the Euler equations, The numerical method is the second order
upwind TVD scheme with a finite volume discretization, For the verification of the
present method, we simulate the moving shock wave passing through a two-dimensional
corner. The computed isopycnics are compared with the earlier experiment, Numerical
results of the elliptic reflectors show that the density and pressure at the focusing
point increase linearly as the aspect ratio of the reflector becomes deep. On the other
hand, the gas dynamic focal length decreased with the increase of the reflector aspect

ratio,
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Fig. 1 Structured quadrilateral grid of a
single ramp.
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Fig. 2 Isopycnics of single ramp problem: I,
incident shock; M, Mach stem; R, reflected

shock; S, slipline; T, triple point; 8, corner
angle.

Fig. 2914 B5o| f5T2E 4454w, &

A} &A1, Mach stem, contact discontinuity
o] A% ¢ B FHE RAFu
on, o) 71&9 ATATH[10I%= & A3
2 9tk 2 A codeE: AMEE ANEHRE
N&e AFdnel HFHoE HFEr AW
A BYdAe U WHIE ZAEAL, ol E
71&e APAFe vud A vluy & d
AgE & 4 AchFig. 3).

ot

*
T
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Fig. 4 Schematic diagram of a elliptic

reflector.
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Fig. 5 Structured quadrilateral grid of an
elliptic reflector.
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(a) t=1.021

(c) t=1.209

(f) t=1.520

Fig. 6 Isopycnics of elliptic reflector (a'b=1:1): R, first reflected shock wave; Ry, second
reflected shock wave; M, Mach stem; T, triple point; S, slip line.
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Fig. 7 Velocity vector field.
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Fig. 9 Maximum pressure ratio of an elliptic
reflector on the symmetric line.
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Fig. 10 Shock focusing length of an elliptic
reflector.
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