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Influence of Low-Level Wind Shear on Flight Characteristics of
Large Helicopters
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(National Key Laboratory of Helicopter Aeromechanics, Nanjing University of Aeronautics & Astronautics,
Nanjing 210016, China)

Abstract: To analyze the influence of low-level wind shear on the flight characteristics of a large helicopter
during takeoff, a wind shear model and a helicopter flight dynamics model coupled with wind interference are
established. The effects of vertical shear of horizontal wind with different intensities and directions, as well as
vertical shear of upwash and downwash with different intensities, on the attitude, displacement, and control
response of a large helicopter during takeoff are simulated. The results show that with the increase of vertical
shear intensity of the horizontal wind, the pitch attitude of the helicopter gradually oscillates, and the
longitudinal position shifts obviously. The lateral and longitudinal cyclic are significantly affected by the
change in wind direction. Both upwash and downwash vertical shears cause changes in helicopter attitude and
position, but downwash results in greater attitude variations and has a more serious effect on pilot control.
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Table 1 Classification standard of low-level wind shear

intensity
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Fig.4 Unsteady dynamic characteristics of rotor

(BI5.0 m/s) f ity e ) XU CTR 96 ) 3 U028 1) 1 k47
AN IR 2 3 R o

180°
225° 135°
270" » 90°
315 45°
0

K1 Km s

Fig.1 Schematic of wind direction

100,

01 2 3 4 5
JKFRGE / (m - s™)
P2 rp AR X ) A i T
Fig.2 Vertical shear profile for “medium” horizontal wind

100
180
160 E
i
140 &

30
120

5 654 2 0
TR/ (m - s")
B3 “SRELTR P YR i
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Fig.5 Comparison of trim results with flight test
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