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Numerical simulation of plasma-based Separation
control over a hump

LIU Huaping, YAN/Pe-gang, CHEN Fu
(Institute of -Propulson'Theory and Technology',
Harbin Institute of Technology-,Harbin 150001/, China)

Abstract : Usng the smplified-model of-plasma generator’, this paper solved electric e
guation to-obtain the electric field-and the plasma distribution , and then coupled the electrical
force on.the ions to flow equation. The resultsindicate that the electrical field could induce
air flowing nearby the electrodeinterface and generate’ wall surface jet flow” effect , increas
ing the fluid momentum and greatly improving the velocity in the boundary layer. Compared
with the flow without plasma, the separation point was deferred about 4 % chord, the at-
tachment point was moved up approximately 12 % chord, thus the separation scope was re-
duced obvioudy. In addition, increas ng the voltage and expos ng electrode to the surround-
ing air can enhance the plasma control ahility.
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Fig.1 Schematic drawing of plasma generator
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Fig.2 Computationa grid near the electrodes
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Fig.3 Inducted streamlines and x component of velocity
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Fig.4 Hectric potential near the electrode intersection
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Fig:6 Inlet velocity distribution™ in experi ment
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Fig.7 Resultsof test™ and numerical smulation
without plasma
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Fig.8 Streamlines-and x component of velocity in
separation area with different electrode voltages
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Table 1 Separation point and attachment point under

different electrode voltages

5kv  10kV 15kV  20kV

(o9 0.66 0.68 0.68 0.68 0.7
(9 112 1.14 1.1 106 1.0

Un

9 -0.5¢c 2.0c
,Cp = - (p' pm)/(05><uzn) , Pin

Fig.9 Surface pressure coefficients
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Fig.10 Vectors near the wall surface with and

without plasma
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