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Fig. 3 Vorticity distribution of interaction of shock wave and R22 column at B=0.01 T
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Table 1 Average vorticity

Wbk S 0/s!
B/T 6/ () 85 ps 165 ps 200 ps 250 ps 450 ps 945 ps
0 — 55.79 121.1 145.5 142.1 190. 7 255.1
0.01 90 56. 21 117.0 140. 3 131.8 155.5 205. 3
0.01 0 56. 14 116. 9 139.9 132.8 169. 9 270. 0
0.05 90 68. 44 132.5 156. 5 169. 8 216. 4 289. 9
0.05 0 60. 65 123.2 147.0 169. 5 247. 4 354.5
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Table 2 Average enstrophy
) 1 S A 0/s?
B/T 0/ 85 ps 165 ps 200 ps 250 ps 450 ps 945 ps
0 — 6.604>X10% 1.332X10" 1.557X107 1.116X10" 1.153X10" 1.135X107
0.01 90 1.899X10% 3.527X10° 4.694X10% 3.144X10° 3.334X10% 4.533X10°
0.01 0 4.275X10°  7.098X10° 7.332X10° 6.285X10° 7.132X10° 9.524X10°
0.05 90 1.714X10°  2.679X10° 3.586X10% 2.932X10° 3.268X10° 4.572x10°
0.05 0 3.343X10° 4,817X10° 5.036X10° 5.413X10° 6.965X10° 9.723X10°
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Fig. 7 Graph of magnetic pressure and magnetic energy at B=0.05 T and §=0°
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Numerical simulation of influence of different initial magnetic fields
on process of shock wave shocking R22 heavy gas column

LIN Zhenya, GUO Zeqing, ZHANG Huanhao, CHEN Zhihua, LIU Ying
(National Key Laboratory of Transient Physics, Nanjing University of
Science and Technology, Nanjing 210094, Jiangsu, China)

Abstract: In this paper., the process of the plane incident shock wave shocking a magnetized R22 heavy
circular gas column with different initial magnetic field was numerically studied based on the magneto-
hydrodynamic (MHD) equation and CTU+CT method. The numerical results clearly describe the de-
velopment of the instabilities induced by the shock waves on the interface of the R22 gas column with
different initial magnetic field, and reveal the mechanism of the magnetic field governing the instabili-
ties. In addition, the influence of different magnetic field strengths on the instabilities was analyzed,
and it was found that when the magnetic field strength is small, the vortex layer attaches to the inter-
face; that, with the increase of the magnetic field strength, the vortex layer gradually separates from
the interface and the mean vorticity increases; and, finally, that the instabilities on the interface are
brought under control. Meanwhile, with the increase of the magnetic field, the average enstrophy de-
creases, and the vertical magnetic field exerts a better inhibition effect on the average enstrophy than
the parallel magnetic field. Thus the average enstrophy can fairly well reflect the effect of the magnet-
ic field on the instabilities.

Keywords: magneto-hydrodynamic equation; vorticity; magnetic field; instability; shock wave
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