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Effects on aerodynam ic drag of incident laser energy in technology
of laser plasna point source drag reduction
LIQian JIN Xing CAO Zheng-mij HUANG Hui

( Inst of Equiment Canmand and Technology Beijing 101416 China)

Abstract Cold flow field around a pellet atM ach 5 was sinulated numerically  Coupling flw field betveen supersonic
nflw and laser plasna which was produced by njecting laser energy mto the stationary pomt of pellet forebody was sinula-
ted numerically Results mdicate that add ing local energy point source can transforn bow shock wave nto oblique shock wave

thereby aerodynam ic drag can be reduced Aerodynam ic drag reduces gradually with the increasing of ncilent laser energy

When the laser energy is L 1 ] percent age of drag reduction is up to 40% .
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Fig.1 Camputational configuration

and boundary conditions

Table 1 Parameters of ambient air pressure

H eight Density / Tan perature Pressure M ach
/lan ( kgfm") /K /kPa num her
20 & 891 x 1072 216 7 5 5293 5
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Fig. 2 Pressure contours of steady flow field atM ach 5
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Table 2 Initial gas param eters of ignition zone

Incident laser  Temperature Pressure D ensity /
energy /) /K M Pa (kg/m?)
Q 1375 2500 Q 8789375 L 225
Q 275 5000 1. 757875 L 225

0 55 10000 3 51575 1. 225
kil 20000 7 0315 1. 225
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Fig.3 Pressure contours at /= 3 ms under different
incident laser energy
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Table 3 Aerodynam ic dragD corresponding

Fig. 4 Curves of drag vs tine under different

incident laser energy
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Fig. 5 Drag vs incident laser energy
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Fig. 6 Drag decreasing percentage vs

incident laser energy
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