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Fig. 1 Photo of supersonic mixing layer tunnel
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Fig. 2 Schematic of supersonic mixing layer
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Fig. 3 NPLS image of instable K — H vortex in the transition of pressure matched mixing layer( Exposure time is 5ns)

(b

4 Mc=0.24 WEFHERA B IRAE K - H FESE RBE ] 3ikd 219 NPLS B{G
(BB SR BE 230mm, ERBRYEHTRIET Y Sns, B 4a HOPN IR AR . 1B b ) BOAE R RIET IR Y 5 #080)
Fig. 4 NPLS images of instable K - H vortexes in transition of Mc =0. 24 supersonic mixing layer
(Image length is 230mm, exposure time is Sns, and time interval between the two images of figure (a) and (b) is Sps)
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Fig. 6 Velocity field of supersonic mixing layer
(Mc=0.5, distance from the start of the mixing layer is 30mm, the corresponding mixing layer length is 80mm)
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Fig. 7 Contour of ise density gradient of K - H instabl of ic mixing layer based on BOS
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(Time interval between () and (b) is Sps, distance from the start of mixing layer is 10mm, and total length is 100mm)
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Fig. 8 Spanwise structure of Mc =0. 3 mixing layer
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Recent advances of experimental study of
supersonic mixing layer transition

YI Shi ~ he, ZHAO Yu -xin, TIAN Li - feng, HE Lin, CHENG Zhong - yu
( College of Aerospace and Material Engineering, National University
of Defense Technology, Changsha 410073, China)

Abstract : Experimental study of supersonic turbulence mechanics is a very hard work. Some significant advances
of low noise supersonic mixing layer tunnel and fine structure of supersonic flow have been obtained from 2000, and
these works will help the study of the fine structure of supersonic mixing layer turbulence. To study supersonic mixing
layer and its optical performance, we studied the K — H instable vortexes of the transition of supersonic mixing layer at
several Mcs, and its temporal evolution based on NPLS (Nano - trace Planar Laser Scattering). The results reveal in-
stability of the turbulent mixing, and streamwise and spanwise fine structure of transition.

Key words: mixing layer; NPLS; instability; transition



