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Numerical study on transport aircraft after-body flow separation
control by spark jet

GU Renyong, SHAN Yong, ZHANG Jingzhou,
TAN Xiaoming, LU Yuanwei

(Jiangsu Province Key Laboratory of Aerospace Power System,
College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Flow active control on transport aircraft after-body flow separation by the
spark jet was numerically studied. The results show that the spark jet directly supplied the
high-energy momentum to the boundary layer of the separation zone. Vortices induced by
spark jet strengthened the mixing between the high-speed main flow and the low-speed
boundary flow. It delayed the separation of the after-body flow and reduced the size of the
separation zone. Under the same spark jet parameters, the effect of active control was better
when the spark jet was led into the boundary layer at the position of the separation point or the
downstream separation point. The average drag coefficient was reduced to 3. 26 %. Compared
with the mass equivalent steady jet, pulsed jet and the pulsed jet had better performance on drag

reduction than the steady jet. The spark jet was superior to the pulsed jet on drag reduction.
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