Journal of Modeling in Engineering 21 (2023) 291-303

This is an Open Access paper licensed under the Creative Commons License CC BY 4.0 license.

Journal of Modeling in Engineering

Journal homepage: https://modelling.semnan.ac.ir/

Semnan University

Research Article

Numerical study of the effect of adding corona discharge based on
plasma actuator on flow control performance in a horizontal axis
wind turbine with rough surfaces

Saeid Abed Zahmatkesh Pasand?, Saeed Karimian Aliabadi >*, Seyed Kambiz Ghaemi
Osgouie®, Mohammad Moshfeghi*

1. Aerospace Engineering, Faculty of Kish International Campus, University of Tehran, Iran
2. Mechanical Engineering Faculty, Tarbiat Modares University, Tehran, Iran

3. Aerospace Engineering, Faculty of Kish International Campus, University of Tehran, Iran
4. Mechanical Engineering Faculty, Sogang University, Seoul, South Korea

*Corresponding Author: Karimian@modares.ac.ir

PAPER INFO ABSTRACT

Paper history:

Received: 20 December 2022  The use of renewable energy has recently become very common in most
Revised: 13 April 2023 countries of today's society. Among these renewable energies, wind energy
Accepted: 02 May 2023 is one of the most attractive methods of mechanical energy production, and

different methods of flow control, including active, semi-active and passive,
have been investigated by various researchers. To control the fluid flow in an
active way on the wind turbine blade, the corona discharge actuator based on
plasma is considered the most appropriate method to reduce the fluid flow
separation on the wind turbine blade. In this paper, we present a numerical
simulation to integrate active load control using a corona discharge based on
plasma actuators over the roughness blade. Effects of roughness, actuators
voltage and frequency on aerodynamics parameters such as separation point,
lift and drag coefficients have been showed. Present results showed that, the
lift coefficient increase with increase in the voltage and frequency of plasma
actuators. Overall, using the roughness for outer surface of blade would
decrease the critical pressure coefficient by approximately 50% compared to
that for the smooth surface.
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