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The FORESAIL project is a scientific Cubesat-satellite project by the Finnish Centre of Excellence in Research
of Sustainable Space. The project is funded by the Academy of Finland and it focuses on research of the
solar wind interactions in the Earth’s magnetosphere in high temporal resolution [1] and investigates new
sustainable methods for space technology and research. The project aims to design and build two Cubesat-
sized satellites, FORESAIL-1 and FORESAIL-2, for Low Earth Orbit (LEO) and Geostationary Transfer Orbit
(GTO).

FORESAIL-1 is a 3-unit sized Cubesat designed for scientific mission on LEO. The main payload of the satellite
is dual particle telescope (PaTe) instrument which measures the energy dependent pitch angle spectra of the
precipitating radiation belt particles, and solar ENA flux. As secondary mission, FORESAIL-1 will demon-
strate the effectiveness of the plasma brake (PB) as a means of manipulating the spacecraft orbit in operation
and lowering the spacecraft altitude to speed up de-orbiting at the end of the mission, thus addressing the
sustainability of LEO space operations. Additionally, the satellite will carry a commercial of the shelf (COTS)
camera and a scientific magnetometer for technology demonstration. Satellite’s avionics system and the plat-
form, consisting an Electrical Power System, UHF Communication System, On-Board Computer and Attitude
Determination and Control System, is completely designed and built in Aalto University, Finland. The design
and build process of the satellite was started in the beginning of 2018 and planned to be launch in 2020 with
five years operational lifetime in orbit. [1]

FORESAIL-2 aims to be one of the firsts Cubesats launched GTO orbit. The satellite aims to investigate similar
solar wind phenomenons as its predecessor but at greater altitudes. In the GTO, the satellite experiences high
radiation environment due to trapped high energetic particles in Van Allen belts. To cope with the radiation
environment, the FORESAIL platform is designed to be radiation tolerant in affordable manner and utilizes
techniques such as radiation protecting vault as shielding, varying redundancy strategies in sub-component
level and results learned from component radiation test campaigns. Many of these design requirements of
GTO environment are already taken in consideration in FORESAIL-1 system design. Building of Foresail-2 is
planned to start in the beginning of 2020.

To achieve its goals for more sustainable space technology, the Foresail’s platform team aims to publish the
designs of the avionics platform for the benefit of the Cubesat community. Professional designed platform
aims to help new arising Cubesat teams to get involved to space technology without need to reinvent the wheel
by themselves and thereby supporting more sustainable technology development. The project does not aim to
create an open sourcely managed project but a professional open space-grade designs and documentation for
a complete satellite which can fulfill the requirements of a complex high reliability satellite mission. Beside
the Foresail-project, the research group guides a student lead Aalto-3 Cubesat mission which aims to design
and build an open source 1U Cubesat technology demonstration satellite.
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