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Abstract

The ship/helicopter coupled flow field is a complex and chaotic unsteady flow field, where exist
vortex-vortex interference phenomenon. Under real sea conditions, the six-degree-of-freedom
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swing motion of the ship will further worsen the flow field environment above the flight deck, so it
is necessary to explore the influence of the ship’s motion on the coupled flow field above the flight
deck. Based on the simplified coupling model of frigate and rotor, the coupled flow field between
the ship and the aircraft in the pitching state is numerically simulated by CFD method, and the de-
velopment and change of the coupled flow field structure are qualitatively analyzed, and the rotor
thrust is quantitatively analyzed. With the ship’s pitching motion, the hangar wake vortex will be
mixed with the blade tip vortex, and the vertical airflow will also change constantly. The rotor
thrust, pressure and velocity all change approximately periodically, which is consistent with the
period of pitching motion. Compared with the static state of the ship, when the deck rises to the
horizontal position, the rotor thrust is the largest, increasing by about 14%, and when the deck
sinks to the horizontal position, the rotor thrust is the smallest, decreasing by about 12%. There-
fore, the helicopter should ensure that the helicopter has enough operating margin, and timely
adjust the collective pitch to enhance the helicopter's take-off and landing safety in this situation.
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Figure 1. Schematic of SFS/SFS2
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Figure 2. Schematic of rotor-ship coupled model
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Figure 3. Schematic of flow field
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Figure 4. Schematic of grid
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Figure 5. Distribution of vortex structure (from top to bottom: T/4, T/2, 3T/4, T)
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Figure 6. The spatial streamline over deck
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Figure 7. The contour of vorticity over deck (from top to bottom: T/4, T/2, 3T/4, T)
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Figure 8. The contour of vertical velocity over deck (from top to bottom: T/4, T/2, 3T/4, T)
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Figure 9. Variations of rotor thrust
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Figure 10. Variations of relative pressure
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Figure 11. Variations of velocity components
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