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Study on the flow fields of supersonic mixing layer with

splitters of different geometric configurations

LIU Yu, ZHOU Jin, YAN Zhihui
(Science and Technology on Scramjet Laboratory, National University of Defense Technology, Changsha 410073, China)

Abstract; Through combining an experiment and a numerical simulation, a study was carried out on supersonic mixing layer with splitters of

different geometric configurations, which is under the condition of Ma; =1.5,Ma, =2.5,T, ; =300K, T, , =1200K, and matched pressure p; = p,

=86kPa. In the experiment, it was discovered that the thickness of mixing layer in the flow field with splitters in which a cavity is mounted grows

as the ratio of the length to the depth of the cavity becomes larger; Splitters with sawtooth trail show great effect of mixing enhancement and making

the flow field highly unsteady. In the numerical study, it was demonstrated that the mixing-enhancement effect of splitters with cavity is due to the

cavity shear layer’ s reattachment to the trail of the splitter, and splitters with sawtooth trail due to induced large-scale streamwise vortexes.
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Fig. 1 Experimental system of supersonic combustion mechanism
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Tab.1 Geometric configurations of splitters
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Tab.2 Schlieren photographs of mixing layer

with different splitters
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Fig.3  Successive schlieren of mixing layer with

flat splitter( time spacing 250pu.s)
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Fig.4  Successive schlieren of mixing layer with

up-and-down staggered splitter( time spacing 250pus)
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Fig.5 Numerical (upside) and experimental ( downside )

schlieren photographs of mixing layer with flat splitter
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Fig.6  Numerical schlieren of mixing layer with flat and
three kinds of cavity-mounted splitters
( computational domain 350 x 88mm,

splitter length 100mm , thickness 10mm)
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Fig.7 Pressure and Mach number contours of mixing layer with cavity-mounted splitters
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Fig. 10 Streamwise vorticity contours in YZ plane of

mixing layer with both staggered splitters
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Fig.8 Numerical schlieren of XY plane of different Z

location of mixing layer with both staggered splitters
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Fig.9 Numerical schlieren of central Z location of both

staggered splitters in contrast with that of flat splitter
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