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Abstract
In this research, the aim is to develop a marine vertical axis wind turbine with porous blades. Simulations were conducted
using different airfoils from the NACA series 4, series 5, and Selig profiles at Reynolds numbers of 60,000, 100,000, and
140,000. The simulations utilized the multiple double stream tube model with loss correction at the tip. Additionally,
turbine design parameters such as aspect ratio (AR) and solidity () were investigated by varying blade height and chord
length. Wind tunnel tests will also be carried out on the wind turbine. This paper presents an analysis focused on enhancing
the aerodynamic performance, specifically the power coefficient, of a three-bladed vertical axis wind turbine. The Double
Multiple Stream (DMST) approach, incorporating tip loss correction, proves to be a cost-effective method with lower-
order accuracy for predicting performance across various turbine designs. The results indicate that the Selig 1046 profile
is suitable for wind tunnel tests within the target chord Reynolds numbers. Moreover, an aspect ratio of 1.0 demonstrates
suitability across different Reynolds numbers, particularly in a favorable range of Tip Speed Ratio (TSR). Furthermore,
a solidity (o) of 0.17 proves effective in enhancing turbine performance within the tested range
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