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ABSTRACT

Sparkjet actuator, also known as plasma synthetic jet actuator, which is a kind of active flow
control actuator is considered as being high possibility for the supersonic flow control due to
ejecting stronger jet compared to the other active flow control actuators. Sparkjet actuator
generates high temperature and high pressure flow inside the cavity by using arc plasma and
leads momentum by ejecting such flow through orifice or nozzle. In this research, numerical
calculation of sparkjet actuator with respect to the location of electrodes which exists inside the
cavity is conducted and the change of the performance of sparkjet actuator is suggested. As the
location of electrodes goes closer to the bottom of the cavity, impulse is increased and the
average pressure inside the cavity maintains higher. When the location of electrode is 25% and
75% of the entire cavity height, impulse is 2.515uN « s and 2.057uN « s, respectively. Each
impulse is changed by about 9.92% and —10.09% compared to when the location of electrodes
is 50% of the entire cavity height.
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Table 1. Design variables of sparkjet actuator

Design variables Value

Orifice exit diameter (mm) 10
Orifice throat length (mm) 1.0
Orifice tapered angle (°) 45

Cavity heignt (mm) 40

Cavity diameter (mm) 46
o | 125 o0
Electrode position (mm) case 1| case 2 case 3

1.0 20 30
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Table 2. Initial condition of sparkjet actuator

Freestream variable Initial condition

Mach number (AZ) 0
Pressure (p.,) 101,325 Pa
Temperature (7)) 300 K
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