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Study on Jet Control by a Coaxial Type DBD Plasma Actuator
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Abstract: In this study, coaxial type DBD plasma actuator was designed for jet flow diffusion control. DBD plasma actuator gives the

induced flow on the boundary layer flow. The main flow was Air and CO,. DBD plasma actuator was driven by burst-mode and
studied diffusion of jet. We applied peak-to-peak voltage 14kv to DBD-PA at time of Reynolds number 1000~7500. The wave forms

were sin wave and square wave with all Reynolds number. As a result a section becoming fuorex> foursts frortex = Toursts fvortex < Thurst EXIStS

in x/d=1(f,orex:vortex development frequency, fous:burst frequency, x/d:the distance of the plumb direction from the nozzle exit /

Nozzle diameter). When fi; is low, it becomes fore>Thurst and becomes fuorex < fourst When fuurs is high.
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Figure 1.(a) Coaxial type DBD plasma actuator

(b) Flow and plasma
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Figure 2. Burst-mode wave form parameter
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Figure 3.\ortex development frequency / Burst frequency -
Strouhal number (Air)
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Figure 4.\ortex development frequency / Burst frequency -
Strouhal number (CO,)

Table 1. fourst =fvortex OF Air Table 2. fyurst =fuorex 0F CO,

Reynolds . difference Reynolds . difference
number section(St) of sections number section(St) of sections
1000 | 05~15 1.0 1500 | 0.6~2.0 14
2000 2000
~ .4~1. 12
2000 05~1.2 0.7 3000 0 6
5000 0.7~13 0.6 4000 04~14 1.0
5000 | 0.6~12 0.6
6000 | 0.8~12 0.4
7500 1.0 0.0
x/d=4
x/d=3
x/d=2
x/d=1
x/d=0

(@)off  (b)St=0.2 (c)St=1.0 (d)St=2.0
Figure 5.Visualization of Flow (CO, Re=2000)
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