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For many decades, film and literature have envisioned
space as a man-made extension of Earth beyond the
atmosphere. We have seen the elegant orbital station in
2001: A Space Odyssey, Kim Stanley Robinson’s geodesic
domes on Mars, Asimov's Foundation, and the orbital
architectures of The Expanse.

These narratives portray the void as a livable place
where humanity thrives and expands as naturally as, in
the past, voyagers crossed oceans and continents. And yet
the physical reality of space is so radically different. A
hostile environment, it lacks atmosphere and pressure,
suffers extreme temperature swings, cosmic and solar
radiation, orbital debris, and micrometeoroids in constant
motion. Where science fiction imagines crowded, welcoming
spaces, science fact reveals a merciless realm incompatible
with human survival without full-spectrum technological
mediation.

Space Architecture occupies the dichotomy and gap
between imagination and physical reality. In space,
architecture provides the essential shell that separates the

outer void from inner life, leveraging technical solutions

such as radiation shielding, environmental control within
pressurized spaces, and integrated life-support systems.
Architectural and design solutions cater to a crew's

psychological needs, comfort and well-being, including the

Axiom Station

provision of social areas to maintain visual links with t
outside. Despite the extreme conditions, the central th
of Space Architecture is, ultimately, hospitality. What
science fiction for many decades is now an establist
reality. The International Space Station (ISS)
accommodated orbiting humans continuously for over
years. Planned to cease operations in 2030, a new phase
coming into view: private initiatives are running alongs
governmental efforts, redefining orbital habitats in ter:
of access and collaborative management.

One example of this transitional phase is Axiom
Station, a project developed by Axiom Space and initia
conceived as an extension for the 1SS before becoming
standalone facility. As well as constructing orbital habita
Axiom Space also trains commercial crews to cond
scientific research in microgravity conditions, pursu
goals set by governments, space agencies, and resea
institutions. Architecturally, the station is a modu
design that exploits launch vehicle payload restrictions
design opportunity. Every module is conceived as
independent, connectable unit, allowing for grad
in-orbit assembly and expansion through third-pa:
components. The station is not a finished
object but an open platform capable of
accommodating a range of functions
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Airbus LOOP.

Designed by Liquifer for Airbus Defence and Space,
Airbus LOOP is a visionary concept for an orbital
module and a new entrant to this evolving landscape.
Liquifer’s co-founders Barbara Imhof and René Waclavicek
explain that their end-goal is not only to create a laboratory
but turn a “machine” into a place where
human beings truly thrive, applying the
principles of hospitality and forward-thinking design to
extreme environments.

Eight meters in diameter, the LOOP interior is unlike
anything in a traditional space module, Designed to launch
as a single unit aboard new heavy-lift rockets, it eliminates
requirements for complex, in-orbit assembly. A rigid outer
shell ensures protection against external hazards, allowing
for the installation of windows, airlocks, docking hatches
for visiting vehicles, and robotic interfaces. Conceived for a
crew of four (and able to host up to eight on a temporary
basis), all critical systems, from thermal control to life
support and communications, are integrated into the
structure.

And vyet, as Imhof points out, the dimensions and
technology do not tell the whole story. The design is all
about anticipating the needs of daily life. Who is going to
live here? What will their routine look like? Where will

62

they keep their personal belongings? These may seem
simple questions, but in orbit they are pivotal des
challenges.

To cater to these needs, LOOP is arranged over
distinct levels, linked by a central tunnel surrounded
greenhouse. The living deck houses crew quarters
workout areas. The science deck is equipped with airl
payload space, and a rack system. A centrifuge simulat
gravity to counter the effects of microgravity on the hun
body. The crew quarters play a special role within
structure. Far more than simple bedrooms, Waclav
describes them as a shelter, workstation, storage space, a
privacy zone: the specific needs of each activity are cater
for. Sleeping or changing clothes calls for complete priva
When working at a computer, someone might want vis
contact with colleagues, but during family calls, acou
isolation is essential. In an environment shared
strangers, a personal cabin is much like a truck driver’s ¢
the one, truly private space.

This human-centered approach extends to techi
choices that may seem minor but, in orbit, are crit
Ventilation is a prime example. No natural convect
occurs in microgravity; air has to be kept moving at
times to prevent buildup of potentially fatal pockets
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