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Fig. 1. Schematic of the installation angle, inward and outward rotations, and the gap space
between the rotor center and building envelope
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Fig. 2. Schematic of conventional Savonius wind turbine
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Table 1. Details of the geometrical parameters applied in the present study
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Fig. 3.Grid distributions for the conventional Savonius wind turbine in the absence of the building
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Table 2. Grid size independence study for a conventional Savonius wind turbine in the absence of the building
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Fig. 4. Variation of the instantaneous and mean torque coefficients for a conventional Savonius wind turbine in
the absence of the building
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Fig. 5. Instantaneous torque coefficient values for a conventional Savonius wind turbine in the absence of the
building in different sizes of rotating zone
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Table 3. Validation of the applied numerical code for conventional Savonius wind turbine in the absence of the

building
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Table 4. Grid size independence for the building with a circular cross-section in the absence of the wind turbine
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Table 5. Validation of the numerical code used for the building with a circular cross-section in the absence of the
wind turbine with previous data
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Fig. 6. Computational domain used to simulate the conventional Savonius wind turbine in the vicinity of a build-
ing with a circular cross-section
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Fig. 7. Variation of building drag coefficient and the conventional Savonius wind turbine torque coefficient for
installation angle of 60° and tip speed ratio of 0.8 in inward rotation
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Table 6. Results obtained from the sensitivity analysis to time step size for the conventional Savonius wind tur-
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bine in the vicinity of the building at the installation angle of 60° and the tip speed ratio of 0.8
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Fig. 8. The effect of the direction of rotation of the Savonius rotor in the vicinity of the building on the normal-
ized velocity magnitude at the installation angle of 45° and the tip speed ratio of 0.8
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Fig. 9. The effect of the direction of rotation of the Savonius rotor in the vicinity of the building on the instanta-
neous torque coefficient at the installation angle of 45° and the tip speed ratio of 0.8
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Fig. 10. The effect of the Savonius rotor installation angle in the vicinity of the building on the normalized veloc-
ity magnitude for inward rotation and tip speed ratio of 0.8
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Fig. 12. Tip speed ratio effect on the normalized velocity magnitude for inward rotation and the installation
angle of 90°
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Fig. 14. Variations of the mean power coefficient of the wind turbine in the vicinity of the building with tip speed
ratio for all installation angles and inward and outward rotations
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