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The enhanced aerodynamic environment experienced by satellites | -
in VLEO (i.e. below 450 km) offers the opportunity to investigate

the feasibility of exotic strategies employing aerodynamic torques

to perform attitude control tasks. !

Challenges

1. Density & thermospheric winds estimation;
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2. Gas-surface interaction uncertainties;
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3. Aerodynamic control authority variations
with altitude;

4. Control law robustness;

5. Hardware & software limitations.
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| 1. 3U CubeSat main body;

2. Aerostable feathered configuration;
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A4 Panels Orientation .
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Y Panels Orientation
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| 3. Aerodynamic control panels extending
| at the rear of the satellite main body.
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Proposed manoeuvres B »
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Aerodynamic roll control combined with reaction - o ASWS
wheels (RWs) pitch & yaw control; b Momentum Management , Wlth“l—\ﬁ)mentum Management
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2. Aerodynamic pitch & yaw control combined with T . | ' ' ' '
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omentum

4. Management ofthe angular momentum sto&ed in the | , A : ¢ ' "
RWs by means o ?erodynamlc torques. : |

T I

‘ J _ L] ‘. ' “.

Applied control strategies ' - S ikl . " e
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Modified PID & intelligent =
integrator [1,2]
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Assumptions | Possible applications
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Robustness - Inertia matrix
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............... 1. ~]j:i.g%te time domain implementation; 1. Small satellites: aerodynamic control to support
0 Envu'o e, o pointing tasks when the control authority
N W ’ provided by conventional actuators is reduced;
3. Accommodatlon Co ts linearly varying with R,
2. To perform target acquisition below 250 km,
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educmg RWs effort;

7. Disturbance introduced on total angular
momentum by rotating paneIS° ¢
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