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Abstract: A numerical method combining Lattice Boltzmann and Large Eddy Simulation (LBM-LES) is
used to simulate the wind field of the unsimplified carrier model under different wind speeds and wind an-
gles. By analyzing the distribution characteristics of the wind field on the ideal landing trajectory, it is found
that the dimensionless time—averaged wind speed has a similar distribution pattern and magnitude along the
trajectory under the same wind angle and different wind speed conditions. The vertical component has a typi-
cal "rooster tail" distribution, with the peak of the sinking airflow being about 10% of the incoming velocity.
For the same incoming speed and different wind angles, the influence of the wake on the landing trajectory
during port wind is significantly larger than that of the starboard wind. In addition, the vertical velocity on the
landing trajectory is mainly sinking in port winds and both sinking and rising in starboard winds, but predomi-
nantly upwelling.
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Fig.1 Vortex field and corresponding lattice distribution of cylindrical winding flow
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Fig.2 Coefficients of lift and resistance for cylindrical

winding at Re = 100
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Tab.1 Comparison of cylindrical winding lift and resistance coefficients (Re=100)
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Tab.2 Comparison of cylindrical winding lift and resistance coefficients (Re=14 000)

Cy C, T, Ju
Present study 2.07 0.00 0.21 4.76
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Fig.4 Aircraft carrier model and ideal landing trajectory
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Fig.5 Three—dimensional vortex field around the aircraft carrier at different wind speeds
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Fig.8 Relative time—averaged wind speed on the landing trajectory with different incoming wind speeds
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Fig.10 Top view of the three—dimensional vortex field of the aircraft carrier wind field of wake with different wind angles
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