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Abstract: The high resolution numerical simulation for rotor/wing-body interaction flow-field in hover is crucial
for the accurate prediction of aerodynamic performance of the tilt-rotor aircraft, and is the one of the important
issues of helicopter aerodynamics. Based on the moving-embedded grid technique, a CFD simulation method for
predicting unsteady flow-field is established. Reynolds-averaged Navier-Stokes (RANS) equations are used as
governing equations and Spalart-Allmaras turbulence model is employed, implicit LU-SGS scheme is adopted.
On this basis, the unsteady interaction flow-field of the rotor/wing-body are investigated in deep research, and
the special phenomenon“fountain effect” is obtained. The different preset flaps/ailerons affect on decreasing ro-
tor/wing-body aerodynamic interference is studied. The results show that the total thrust is lossed about
16. 6%, the aerodynamic interference is lowest when the preset flaps/ailerons angle is 45°, and the total thrust
loss is reduced to 13. 8% from 16.6%.
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Fig. 1 Shape of rotor
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Fig. 2 Tiltrotor unmanned aircraft
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Fig.3 Grid diagram of aircraft surface
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Fig.4 Streamlines of fountain flow phenomenon
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Fig.5 Velocity contour at center of

rotation along y direction
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Fig. 6 Vorticity distribution between rotor and wing
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Table 1 Comparison of thrust between

isolated rotor and rotor/all airplane
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Fig. 8 Streamlines of different preset angle of

flaperon at position z=1.8 m of wing
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