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ARTICLE INFO ABSTRACT

Article history: The rotor is one of the vital components of a wind turbine. In the design of the rotor,
Received 25 October 2022 the expected result is the most optimal power. This purpose study is to optimization
Received in revised form 3 February 2023 of the Horizontal Axis Wind Turbine power of various parameters such as airfoil, angle
Accepted 11 February 2023 of attack, and pitch angle. Airfoils (NACA 4412-2412 T.E. mod, NACA 2412-4412 T.E.

Aallable.oflive 28 Helmiary, 2023 mod, NACA 4412-2412 L.E. mod, NACA 2412-4412 LE. mod), angle of attack (0, 2, 4,

6), and pitch angle (0, 1, 2, 3) are the parameter variations used. The simulation
method uses BEM (Blade Element Momentum), and the Taguchi for optimization is
based on the L16 orthogonal array matrix. The ANOVA has to determine the
contribution of each parameter to the HAWT power generated. Simulation and
optimization results show that the most optimal parameter was a NACA airfoil 4412-

Keywords: 2412 L.E mod, at 0° angle of attack and 0° pitch angle, with the resulting power
Airfoil; angle of attack; blade element reaching 1015780 Watt. The ANOVA analysis shows the airfoil parameter has the
momentum; HAWT; optimization; pitch greatest contribution to the rotor power of the HAWT compared to the angle of attack
angle; wind speed and pitch angle.

1. Introduction

The Southeast Asian region has a lot of potential for using wind energy in wind turbines; one such
area is Indonesia, where wind speeds can reach 4-7 m/s [1]. Therefore, based on the Beaufort scale,
the wind speed is classified as low-medium [2]. Moreover, the medium wind speed classification has
the potential to be utilized but has not been able to produce effective and high power. Wind speed
in the range of 2 to 7 m/s is relatively suitable for small-capacity power plants, namely 10-100 kW
[3], and it is necessary to develop wind energy conversion tools according to wind speed.
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