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Analysis of 32m aerostat gust load using non-linear cable equation
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The aerostat dynamic equation of motion has been built including the tether cable dynamic effects. A
numerical program to solve the derived equation of motion has been developed. The dynamic motion of the
32m aerostat has been analyzed under discrete gust and continuous turbulence. The aerostat behaviors under
discrete gust which represents a deterministic approach for determining design loads for manned aircraft are
solved to verify the effect of aerostat mechanical properties on the aerostat dynamic behavior. Continuous
turbulences are simulated for each given altitude, translational mean wind velocity and gust intensity.
Dynamic behaviors of the 32m aerostat are simulated for each continuous turbulence conditions. Translational
and vertical velocity and pitching behavior and tether reaction force are monitored for each simulation.
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Figure 1 Aerostat
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Figure 2 External force and coordinate model
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Table 1. Tether Cable Properties
L 980m Co 0.035
d 15.8 mm Con 1.17
W, 300 g/m E, 16.3 GPa
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Table 2 32m aerostat physical dimensions

Buoyancy 1,450 kg

Net Lift 150kg

Mass (including added mass) 1,640 kg

Inertia(lyy) 160,700 kg-m?

Weight 990 kg

Volume of Hull 1,746 m?

Volume of ballonet 624 m*

Finess ratio 31

Hull Length 32.8m

Maximum Diameter 10.9m

Fin Area 45.52 m?
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Figure 3 Linear vel. of aerostat under discrete gust
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Figure 4 Angular vel. Under discrete gust
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Figure 5 Tether reaction under discrete gust
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Ho gk ) Figure 8 Tether reaction peak value distribution
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Figure 6 Tether reaction under continuous gust
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