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Rarefied Aerodynamics of a Super Low Altitude Test Satellite (SLATS)

Kazuhisa Fusita and Atsushi Nopa (JAXA)

Abstract

The Super Low Altitude Test Satellite (SLATS) is an engineering test satellite currently under development
in JAXA in an attempt to open a new frontier of space utilization on extremely low earth orbits. In the presence
of aerodynamic forces acting on the satellite, the altitude and attitude of the satellite are maintained by ion
engines so that the aerodynamic drag can be canceled. Thus, it is of primary importance to accurately assess the
aerodynamics characteristics of the satellite prior to flight. In this article, the aerodynamic coefficients of the
satellite are calculated for orbital altitudes from 160 to 300 km, taking into account the thermal accommodation
of particles on the satellite surface and the free stream chemical composition.
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Fig. 1. A schematic view of Super Low Altitude
Test Satellite (SLATS).
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Fig. 2. Nominal thermochemical model for upper
atmosphere.
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Fig. 3. Surface element and coordinate system.
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Fig. 4 . Atomic oxygen fluence rate.
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Fig. 5 : Normal and tangential force coeflicients.
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Fig. 6 : Longitudinal aerodynamic coefficients.
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Fig. 7. Transverse aerodynamic coefficients.
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