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INTRODUCTION
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The rapid mixing of fuel and oxidant at
short distances is of great importance,
but makes it difficult to develop efficient
propulsion systems.

The plasma synthetic jet (PSJ) is

regarded as a promising high-speed
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EXPERIMENTAL SETUP
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RESULTS
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The effect of the PSJ decreased as the distance from the jet hole increased in the
spanwise plane.

The effect of the PSJ exceeded 8D in the spanwise plane.



RESULTS
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The time interval of the two NPLS
visualization results is 50 ps.

The PSJ inside the large-scale vortex
structures intensified the turbulent
fluctuation, and the PSJ surrounding
the large-scale vortex structures
enlarged the vortex scale.
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RESULTS

X-¥ =0 mm No penturbation

25
20
20
= 10 =
= EIS5]
E 0 E :
=, < 107 ~—No perturbation
=10 ~-Delay 180us
57 --Delay 230us
=20 _— - - ~0-Delay 280us
(0 36 61 86 11 136 161 o

11 36 61 86 111 136 161

X (mm) x (mm)

1.6 T -
X-Y m=0mm Ar=180 us 151 /ﬁ
= g 1.4 e —e—
o4 = 13+ ~No perturbation|
"'E' i 1.2 :Dclay 180us
r 11 Delay 230us
-10 '] ‘ "'I)elavy 280us
20 11 36 61 86 111 136 161
x (mm)

x{mm)

Notably, with the perturbation of the moving
downstream, the effect of the perturbation
became relatively large. The PSJ can therefore
W, AR increase the thickness of the supersonic mixing
x S D, (I el layer.

| The high-strength perturbation of the PSJ can
improve the number of small-scale vortex
structures in the local area, but not over the
entire mixing layers.

X-Y =0mm At=230ps
20 -

y{mm)

%
D)

(=0 mm A=280 pus

20 r- -

10

vi{mm)

1 36 6l b3 111 136 16l
X (mm)



CONCLUSIONS

» A PSJ can be used as an effective method for mixing enhancement based on
the analysis of the NPLS results in three directions. The effects of the PSJ
were remarkable in the transverse direction, and more than 8D 1n the
spanwise direction.

» The PSJ inside the large-scale vortex structures intensified the turbulent
fluctuations, and the PSJ surrounding the large-scale vortex structures
enlarged the scale of the vortices. The PSJ between the two large-scale
vortex structures was advantageous for merging the vortices.

» The value of the mixing layer thickness under perturbation was larger than
that under unperturbation in the downstream.

» The high-strength perturbation of the PSJ did not improve the fractal
dimension values of the fully developed supersonic mixing layers.
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