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Abstract

Advancements in electronic components have enhanced small satellite performance, increasing demand
and enabling diverse missions. The attitude determination and control system is essential for satellite
operation and requires verification before entering orbit, but ground-based testing is limited due to the
difficulty of implementing the satellite’s operating environment. This study presents the design of a
preliminary air-bearing for verifying the Attitude Determination and Control System of 3U-class small
satellites. The air-bearing, featuring air levitation to reduce friction, successfully demonstrated its potential

in preliminary tests for verifying satellite attitude control systems.
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Levitation force
form air flow
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Fig. 1. Schematic of spherical air-bearing.
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Fig. 2. Modeling of spherical air-bearing upper part.

Fig. 3. Half-section of bottom part schematic.
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Fig. 4. Pressure percentage and gradient of pressure respect to theta.
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Fig. 5. Pressure percentage distribution for various eccentricities.
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Fig. 6. Air flow supply system.
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Table 1. Characteristics of flow supply system

Parameter Amount
Q 50 L/min
0, 60°
u 18.6 yPa-s
R 20 cm
m 5.5kg
g 9.807 m/s?

Floating Height respect to Flow rate

0.44

0421

0.28

0.26

0.24 i i i i i i L i i
10 15 20 25 30 35 40 45 50 55 &0

Q (L/im)

Fig. 7. Floating height respect to flow rate.
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Fig. 8. Cross—section of air-bearing for Reynolds number calculation.
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