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In this study, we devised methods to enhance the efficiency of rotor sails which have been applied as one of the energy saving
devices of ships, The idea of the study originated from the notion that installing protrusions or increasing the surface roughness
on the smooth surface of the rotor sail could delay the separation of the incoming wind flow and consequently increase the lift
force, Five cylinder models were considered and tested in an open—type wind tunnel at Chungnam National University, A smooth
surface cylinder exhibits the highest lift—to—drag ratio at a specific Reynolds number, and as the Reynolds number increases this
value decreases sharply. The variation in this typical Magnus force can be significantly improved by altering the surface shape
and roughness of the rotor sail, It has been observed that increasing the surface roughness improves the lift characteristics,
resulting in increased efficiency, Furthermore, it revealed that the reverse Magnus effect which may occur during actual
operation in the low spin ratio region can be significantly enhanced,
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Table 1 Test conditions

Flow speed [m/s] 5~30
Model RPM [RPM] 2,500
Spin Ratio 0.35 ~ 2.10

Reynolds number 2.7 x 10" ~ 1.6 x 10°
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