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Abstract: The new aerodynamic principle of additional rolling and yaw moment of aircraft in ground effect is
analyzed. And the lateral aerodynamics’ changing regularity with height of an agriculture aircraft during low-
altitude flight operation is presented. A new criterion of lateral static stability in ground effect is deduced, and
the change trend of lateral static stability on different heights is analyzed. Using the lateral equations of aircraft
in ground effect, the properties of lateral modes of an agriculture aircraft with variations of height during low-
altitude flight operation are calculated, and the modes’ changing regularity is analyzed. The lateral modes are
approximately simplified and the rationality is verified by numerical simulation.
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Fig. 2  Lateral aerodynamics of agriculture aircraft

with variations of height in ground effect
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Table 1 Lateral static derivatives of agriculture aircraft

with variations of height in ground effect

H/c Cyp Cos Cis

0 —1.0257 0.120 3 —0.075 1
0.25 —1.019 9 0.122 0 —0.059 0
0.50 —0.991 3 0.123 2 —0.057 3
1. 00 —0.963 8 0.124 9 —0.053 3
2.00 —0.958 1 0.127 0 —0.052 4
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during low-altitude flight
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Table 2 Lateral mode characteristics of agriculture aircraft with variations of height in ground effect

i 22 &
H/c FEAE{E w,/(rad » s ¢ T/s
0. 25 —6.201 4 —0.529 4+2.510 0i —0.3361 2.573 0 0.205 7 2.502 0
0. 50 —6.379 8 —0.514 2+2.514 1i —0.177 3 2.574 0 0.199 8 2.497 9
1. 00 —6.509 5 —0.514 0+2.529 6i —0.042 7 2.589 2 0.198 5 2.482 6
2.00 —6.616 1 —0.504 04+2.537 9i 0. 050 4 2.595 4 0.194 2 2.474 5
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