Highlights
· An improved actuator surface model is developed based on the three-dimensional plate-element method.
· The shear flow and tower shadow effects on the fluid-solid interaction are explored.
· [bookmark: OLE_LINK46][bookmark: OLE_LINK47]The improved actuator surface model is more precise and efficient in predicting aerodynamic responses.
· [bookmark: _GoBack]The shear flow reduces average thrust, power output, blade tip displacement, and maximum strain.
· [bookmark: OLE_LINK45]Nearer blade root, larger pressure distribution difference, and stronger tower interference effect.

