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Shock focusing is related with explosive release of shock wave energy on a narrow spot in a short duration of
time triggering a spontaneous high pressure near the focal point. It is well known that reflection of planar incident 
shock wave from the metallic concave mirror such as ellipsoidal, paraboloidal or hemispherical cavities will focus 
on a focal point. We intend to improve the computational results using a wave propagation algorithm and to 
resolve the mushroom-like structure. For computation of the concave cavity flow, it is not easy to use a single-block 
mesh because of the many singular points in geometry and coordinates. We have employed a uniform Cartesian-grid 
method for the wave propagation algorithm.

Key Words : Shock focusing Wave Propagation Algorithm Cartesian-Grid 
Method Shock Reflection

Corresponding author, E-mail: kschang@kaist.ac.kr

1. 

. (shock 
focusing) , ,

.

.
2

. [2] Yee & Harten TVD
2

.
[1] ,

(mushroom-like)
.

Skews & Kleine[6]
(shock reflection)

. ,
.

Liska & Wendroff[3] 8

.
, WENO CLAWPACK[5]

. 5 3
WENO LeVeque[4]
(wave propagation algorithm)

, WENO 
( [3] Table 4.2). 

.
Forrer[7] 2

Cartesian-grid 
.

.
,

. Forrer[7]
.

         



Parabolic Semi-circle

Domain size
(Non-dimen.)

[-1.9, 1.1]
×[0, 3.375]

[-1, 1.022]
×[0, 1.173]

Mesh size 600×675 674×391

Table 1 Computational domain 

Fig. 1 Computational domain of semi-circle reflector.
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Fig. 2 Flow patterns at shock strength, 1.1. Left parts(a,c,e); 
present computational schlieren imagaes, right 
parts(b,d,f); experimental shadowgraph (Sturtevant & 
Kulkarny[1])
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Fig. 3 Flow patterns at shock strength, 1.3. Left parts(a,c,e); 
present computational schlieren imagaes, right 
parts(b,d,f); experimental shadowgraph (Sturtevant & 
Kulkarny[1])
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Fig. 4 Pressure amplification
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Fig. 6 Schlieren images of a M=1.04 shock( 20 s / image). Upper: 
experimental images excerpted from Skews&Kleine[6]; 
lower: present computation
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Fig. 5 Shock reflection transition. M =1.24. Left: present
computational schlieren images; right: Shadow images 
excerpted from Skews&Kleine[6]
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Fig. 8 Pressure amplification of semi-circle reflector

Mach strength Maximum amplification Focus position
1.04 1.8856 0.5765
1.24 4.2312 0.7083
1.34 4.8889 0.7539
1.38 5.2807 0.7746

Table 2 Pressure amplification 
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Fig.7 The development of Kelvin-Helmholtz instabilities. M=1.38.
Left: present results ; right: experimental images excerpted 
from Skews&Kleine[6]
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