NI ST ] &

63g-Ll> gLaULS a5 g 49

L dlie ayld Olgis

bl Glowdly (Glow 31 z9,5) Canssl 69 etucpw
oS JS1us 3 oolanw) L e o)lgaleg,Sw 9 o 0)lgalegil )y
Ox0) ol sloe 50 Lad lewdly b ucablisee
e udSO) (i
Magnetic plasma deorbit system for nano- and

micro-satellites using magnetic torquer interference

with space plasma in low Earth orbit
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4. Conclusion

In this study, we proposed an MPD method for nano- and
micro-satellite deorbit. Most existing nano- and micro-sate-
llites do not include a deorbit system because they commonly
implement strict limitations on mass, power consumption,
and cost. Thus, it is not feasible to install additional systems
used only for deorbiting after the completion of their mis-
sions. Our current study proposes the use of MTQs for deorbit.
MTQs are already installed in almost all nano- and micro-
satellites for their attitude control systems. In this system, the
magnetic moment generated by the MTQs interacts with the
space plasma in orbit and creates a drag force for deorbiting.
According to the model of a plasma drag force, the plasma
drag force generated by a 30-Am? MTQ is 5x 107°N in a
1x 10" m~3 density plasma flow. Based on the simulation
results using the IRI model, we developed an orbit simulator
that includes the in-orbit plasma model under the assumption
that there is no outer magnetic field. From the simulation
results, a 10-kg satellite with a 100-A m? MTQ can complete
its deorbit operation in 900 days from an initial altitude of
600 km.
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