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Wind energy is the third-largest renewable energy source after hydro and solar energy, so it has great
potential in increasing renewable energy as a percentage of national energy. However, wind energy
installation is only at 0.25% of the existing potential; so, it still needs to be developed. One of the
development efforts is to optimize the wind turbine rotor design. Savonius rotors are among the most
popular rotors to convert wind energy into electrical energy. The Savonius turbine is a simple
structure, easy to modify to upgrade Savonius performance, and can be operated at low velocity.
Phase-shift angles of O degrees, 30 degrees, 60 degrees, and 90 degrees were utilized in this study
on a two-stage Savonius wind turbine. This study was carried out using Solver CFX utilizing the
Computational Fluid Dynamic technique on the ANSYS Student version software. An SST (shear
stress transport) turbulence model with steady-state turbulence was used. The purpose of this study
was to assess the influence of PSA on the performance of the Savonius two-stage turbine. Factorial
design analysis was used in conjunction with the CFD approach. The results indicated that PSA
influenced the Savonius turbine's performance, with 30 degrees being the optimal PSA.
Simultaneously, the C-pmax may be obtained using 0.29. The factorial design study with two
components revealed that the Phase-Shift Angle had a considerable effect on rotor performance, and
the two factors (TSR and PSA) had an interaction. (c) 2022 The Author(s). Published by Elsevier Ltd.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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