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In this paper, the Numerical simulation method is used to study the control effect of dielectric 

barrier discharge plasma technology on the transition of the airfoil boundary layer. The 

phenomenological model is used to simulate the plasma actuators. The potential and charge 

density field of the plasma actuators are obtained by solving the Poisson equation, resulting in 

a volume force. The γ − 𝑅e𝜃transition model of 4 equations is used to simulate the process of 

laminar flow transition. The reliability of the plasma technology is verified by the flow past 

the plate. Finally, the numerical simulation of the laminar flow control of the airfoil boundary 

layer is carried out. The results show that the plasma technology can delay the airfoil 

transition point and reduce the drag, and its control effect is directly related to the excitation 

intensity and distribution of the plasma.. 
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The potential distribution airfoil plasma actuator is shown in Figure 1 Figure 2 shows the 

comparisons of the friction distribution, the figure shows the plasma actuator makes the 

transition position after the shift of 0.05c, effectively increasing the airfoil laminar flow area, 
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