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This talk presents the preliminary fundamental research on applying plasma actuators on the delta wings.
Plasma actuators that discharge at one atmosphere have attracted considerable attention in the aerospace industry,
especially in the applications of UAV and MAYV, due to their features of simple mechanism, easy maintenance, low
cost and fast response ( 1 ns, theoretically). Their working principles are to apply a positive voltage and a negative
voltage on the surface of an aerial vehicle by two electrodes, which then ionize the adjacent gas molecules and form
the plasma. The electric field induces the motion of the plasma and results in the ionic wind consequently. The ionic
wind alters the velocity profile inside the boundary layer through the particle collisions and may change the
aerodynamic characteristics of the vehicle, for example, delay of flow separation, increase of lift...etc. Plasma
actuators can be categorized as either corona discharge or dielectric barrier discharge (DBD) by their mechanism.

This ongoing research applies both types of plasma actuators on delta wing models and investigates their
effects on the aerodynamics of the delta wing models at different Reynolds numbers and angles of attack. The
experiments are conducted in a water tunnel and a low speed wind tunnel. In the water tunnel experiments, the
locations of vortex breakdown at different angles of attack are identified first by dye visualization. In the wind
tunnel experiments, the characteristics of the ionic wind induced by both plasma actuators are calibrated by a glass
pitot tube. The smoke wire technique is adopted to observe the leading edge vortices and a force balance is also used
to measure the aerodynamic characteristics of the delta wing. The lift and rolling moment coefficients with and
without plasma actuators functioning are compared. Results show that the delta wing models with plasma actuators
operating have better performance on the lift and rolling moment coefficients, especially at low Reynolds number
and high angle of attack. The present results demonstrate that it is promising to apply the plasma actuators in
delta-winged UAVs and MAVsS.



Recent experimental results on self-ignition of a pre-heated H2 traverse jet in a supersonic free-stream will be
also presented, including movie clips of (1) Schlieren images taken by the high speed camera and (2) OH
chemiluminescence image captured by an intensified CDD.
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Professor Chih-Yung Wen is currently full professor in the Department of Aeronautics and Astronautics,
National Cheng-Kung, Taiwan. Dr. Wen received the BSc degree at Department of Mechanical Engineering,
National Taiwan University in 1986 and MSc. and Ph.D degrees at the Department of Aeronautics, Caltech in 1989
and 1994, respectively. Dr. Wen worked at Caltech as a research fellow from Feb., 1994 to Jul. 1994, right after he
finished his Ph.D degree. He then continued his teaching and research works at Department of Mechanical
Engineering, Da-Yeh University, Taiwan. During his 12-year professor career at Da-Yeh University, he has been
elected as the Chairman of the department (Aug. 1997~Jul. 2000), promoted to full professor in Feb., 2002, and
appointed as the Dean of Academic Affairs (Aug. 2004~Jul. 2006). In Aug. 2006, Dr. Wen joined Department of
Aeronautics and Astronautics, National Cheng Kung University (NCKU). Dr Wen has authored and co-authored
over 60 scientific papers, mostly published in international refereed journals. He has more than 40 international
conference papers, including six invited papers and lectures. He also contributed 2 book chapters and was awarded
9 patents. His current research interests are in the areas of (1) Aerodynamic Applications of Plasma Actuators in
Delta-Winged UAVs and MAVs, (2) Hypersonic Aerodynamics and Scramjet Engine Design, (3) Fuel Cell
Applications in the Electric Power System of a Micro Spacecraft, (4) Flow Instabilities of Magnetic Fluids and Their
Applications in Micro-mixers. He has received many awards, including Excellent Research Award of National
Science Council, Taiwan in 1995, 2000-2010, NCKU Annual (2009) Excellent Industrial Cooperation Award in 2010,
Excellent Teaching Award of Department of Aeronautics and Astronautics, NCKU in 2010, Best Paper Award of
51th Annual Conference of Aeronautic and Astronautic Society of Republic of China (AASRC) in 2009, Yearly Best



Paper Award of Journal of Mechanics (SCI) in 2001 and 2010, and Best Poster Award, The 12th International
Conference on Magnetic Fluids (ICMF12), Aug. 1-5, 2010, Sendai, Japan.



