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Fig.1 The diagram of engine nacelle model and dimensions

under installed state
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Fig.2 Mesh generation
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Fig.3 Circulation of observed plane for ground vorter with

different grid numbers
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Fig.5 Ground vortex of crosswind speed 3m/s
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Fig.6 Ground vortex under different crosswind speed
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Fig.7 Dimensionless circulation and static pressure
difference in a plane at a height of 1m above
the ground with respect to crosswind speed
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Fig.8 Two dimensional streamlines at inlet outlet sections

under different crosswind speeds
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Fig.9 The change of total pressure recovery and dimension-

less circulation at inlet outlet section with crosswind
speed
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Numerical Simulation of Ground Vortex of Nacelle Inlet Under Crosswind
Conditions

Ren Dingding*, Wang Junqi, Yang Liu, Liu Yu
Chinese Flight Test Establishment, Xi’an 710089, China

Abstract: The formation and development of ground vortex in nacelle inlet under crosswind conditions are studied by
numerical simulation. By changing the crosswind speed, the influence of the crosswind speed on the ground vortex
and its influence on the flowfield of the inlet outlet are obtained. The results show that under the conditions of
crosswind, the ground vortex is easy to form, which is accompanied by the tail vortex. With the increase of crosswind
speed, the intensity of the ground vortex first increases and then decreases, and the location and structure of the
ground vortex also change. The greater the intensity of the ground vortex, the greater its influence on the flowfield of
the inlet outlet. However, due to the development of the ground vortex in the inlet, the influence of the ground vortex
on the flowfield of the inlet outlet is relatively small.
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