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Aerodynamic Interaction Between a Propeller and the Fuselage on a Lift+Cruise type eVTOL Aircraf
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Abstract
Aerodynamic challenges in lift-and-cruise eVTOL aircraft are among the most critical barriers to their efficiency, safety,
and operational viability. These issues stem from the conflicting requirements of vertical takeoff/landing (VTOL) and
forward cruise phases, compounded by the complexity of transitioning between the two modes. This research focuses on
the interaction between the propeller and the fuselage during transition and cruise modes. Numerical simulation and wind
tunnel testing are carried out to study the aerodynamic interaction between the fuselage and the propeller to identify the
changes in the performances of the propeller and the fuselage. For a pusher propeller located behind the fuselage, the inflow
velocity into the propeller is reduced by the fuselage, which improves the propeller efficiency itself. The overall efficiency,
including the drag of the fuselage, is found to increase more than the efficiency of the isolated propeller and the isolated

fuselage added together.
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(a) Thrust coefficient
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(c) Drag coefficient
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(d) Effective lift-drag ratio
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Isolated Propeller + Fuselage
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(c) Propeller efficiency

(d) Propeller + Fuselage efficiency
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