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Abstract

The largest space structure ever to be put in space, the International Space Station(ISS), has been
revolutionary for research and home to many astronauts. As the ISS is aging quickly and the plans for its
retirement are already in motion, the need for a modern, sustainable, and state-of-the-art space station
that drives research and prepares humanity to explore further is already rising. To address this need, a
conceptual design study resulting in ‘AstroGate’ was conducted at the “Space Station Design Workshop
2023” by 20 international and interdisciplinary students and young professionals under the guidance of
20+ subject matter experts at the Institute of Space Systems of the University of Stuttgart, Germany.

AstroGate is a comfortable and modular space station with commercial production capabilities for
unique products such as high-performance optical fibres, 3D printed organs with high demand on earth,
and an expanding large-scale manufacturing facility to enable a new era of space exploration with Mega
Components. With the launch of the minimum viable station in 2030, AstroGate will be constructed and
launched in stages with its modular approach and fully operational in 2039 with a capacity of hosting
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ten astronauts. With a commercial yet innovative approach, AstroGate will have a hybrid life support
system, advanced robotic capabilities, an artificial gravity habitation area, and a manufacturing platform
for large-scale structures. This capability will help humanity overcome the size and scale of components
required to enable missions into the deep unknown beyond our solar system.

This design study includes the design of all sub-systems, including structures, propulsion, life-support,
communication, radiation, power, and thermal. Most of the proposed technologies have high technology
readiness levels, making the concept highly realisable. A cost estimation for the entire project with the
launch plan is prepared considering the existing market. Risks associated with the project and their
mitigation strategies are also discussed. A business plan includes commercial use cases, promotion, and
collaboration strategies.
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