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A Study on the Flight Control Systems Accommodating the Microburst Environment
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*Keisuke Tasaki!, Akio Abe?* and Naoto Morita®

Abstract : This study addresses a control system to reduce aircraft oscillations caused by microbursts, a major risk for large aircraft.

Using a microburst model that represents wind velocity as a function of aircraft position, the system was designed with standard

longitudinal and lateral-directional controls. Applied to a Boeing 747, the analysis showed that vertical-plane control tended to be

excessive, leading to oscillatory responses and increased altitude deviations. In contrast, horizontal-plane control effectively suppressed

oscillations near the target lateral position.
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Figure 1 Image of a microburst
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Figure 2 Altitude control system
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Figure 3 Crossrange control system
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Table 1 Parameters of a microburst model.

The altitude when the wind speed in the
horizontal direction is the maximum z,, [m] 200
Radius 7, [m] 1000
Strength u,,[m/s] 10
C; [-] —0.22
Constant C, [-] —2.75
G [-] —2
Table 2 Initial conditions.
X5 (0)[m] —5000 h(0)[m] 1500
Yz (0)[m] 500 0(0)[deg] 4.7
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Table 3 Values of equilibrium

Up[m/s] | 123.8 | ay[deg] 4.7
Vo[m/s] 0 To[N] | 1.86 x 10°
Wy[m/s] | 10.8
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Figure 4 Vertical trajectories
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Figure 5 Horizontal trajectories
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