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Fig. 2 Comparisons between experiment and simulation when shock wave moves from left to right
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(Pictures above show the experimental results''”’ ,below show the calculated density contours)
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Fig. 4 Pictures show (a) three-dimensional density variation.and (b) vortex ring structure of Kr bubble

induced by incident shock wave (t=513.0 ps)
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Fig. 6 Evolution of three-dimensional vortex ring structures

it — 2L A AT IR A e R RIS T T B 6 4 AN B 20 45 BR A s L v I PR AR I L (Ut
b 25— B 2= AT R A P 28 X0 R IR R IR L 3R 1 iR . DA S bR A e i AR AR )L R G
W S E a EG (e=1117.8 ps) o 77 A= FUA S B0 AR B B — X 168 &, b THT Ay 306 6 A1 @ 2 1) I i
T Ay G B B R %) £ e, R I T B A ST T A i B0 R RGO L B 0 R S AR A
) 70 R St S T A T B T 5 A /N P 3 B A T I e o T D) B AR 1 UGBS B e T e
WM 1 PR WL RS S5 b EJE =1117.8 ps) W7 A — b i & i 3% b R RE A7 7E 1F 13
et 1) AH B ST RO S 0 S0 BRI R B T S ORI AR I b AL L X ER 1L A R R b 5 R A
SRS, M ER d 3R BRI . OISR A ST 57 A I8 B, 3 2 Hh S S IO 75 7 AR AR T B, iR
JEE Wit 2 ] % JR 0 B — S R B A BRI, 3 DR M TR R 52 B 3 R R R A B A B2 i . 24 =1 355. 4 ps
B IR d B3N R E IR d A TEEA R 1) I &L 2 A R e r iR IR i . & 6
1) = 4R 25 R SR 1 k@tﬂﬁ{%ﬂﬁg{ﬁ%% iR B RRAIR Y IR A BT R B AR D B 2 R A S AR E .

x1 RFBEZMLR

Table 1 Vortex ring strength variations

Vortex ring strength/(m’/s)

Vortex ring

t=907.2 ps t=1117.8 ps t=1177.2 ps t=1355.4 ps
a 2.840 3.130 3.140 2.870
b 0.258 3.900 3.310 2.300
c 0. 656 0. 649 0.575
d 0. 309 0.312 0. 000
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Three-Dimensional Numerical Investigation of Deformation
and Instability of High-Density Bubble Induced by
Incident and Reflected Shock Waves

ZHU Yue-Jin,DONG Gang,LIU Yi-Xin, FAN Bao-Chun

(Science and Technology on Transient Physics Laboratory ,Nanjing University
of Science and Technology . Nanjing 210094 ,China)

Abstract: The three-dimensional deformation and instability of high-density spherical bubble induced
by incident shock wave and its reflected wave were studied numerically by using large eddy simulation
method. The computational model was validated by the experimental results. The emphasis was placed
on the interaction of reflected shock wave with the deformed high-density bubble. The formation and
three-dimensional instability of vortex rings were discussed. The results show that the high-density
spherical bubble can form the vortex rings with the different rotating directions along the streamwise
direction induced by incident and reflected shock waves due to the baroclinic effect. The vortex rings
induced by reflected shock wave have the less strength, and therefore are more likely unstable, and
even can form a complicated small-scale structure dominated by the streamwise vortices.

Key words: shock wave;baroclinic effect;vorticity; vortex ring;azimuthal instability
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