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"The Universe is
Awash with Water"

In probing the galaxy for
knowledge about our
universe and it’s origins,
humanity has investigated
various possibilities for
enabling human habitation
beyond Earth. Recent
discoveries of water and
water-ice in our solar
system, such as water
deposits on the Moon and
Mars, give great promise to
uncovering the presence of
life forms as we understand
them. As water is the
baseline resource for future
outposts on a number of
extra-terrestrial carbon-
bodies, NASA has adopted
a “follow the

water” approach towards
exploration. As such, water,
the essential building block
of life, is our Team’s
primary material resource
in the formation of the ICE
HOUSE habitat design.
Given the predicted
abundance of water in
certain areas on Mars, our
approach takes full
advantage of its properties
as an indigenous material
that acts both as a life-force
to sustain a human and
plant ecosystem, and, when
3-D printed, as our primary
fabrication material.
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Celebrating Light &
Visual Connection

The architecture of ICE
HOUSE celebrates the
presence of a human
habitat as a beacon of light
on the Martian surface.
The design emerged from
an imperative to bring light
to the interior and to
create visual connections
to the landscape beyond,
allowing the mind as well
as the body to thrive. While
scientists have
experimented with what
could potentially be
synthetic replacements for
sunlight, artificial
substitutes do not hold
nearly the same circadian
variance or ability to
balance a crew’s mental
and physical health as does
experiencing the sun’s
actual and unmediated
daily cycles. The water ice
counteracts the traditional
danger of living above
ground by serving as a
radiation barrier, offsetting
fears of solar exposure that
have, until now, projected
Martian architecture into a
dark underworld—buried
beneath a regolithic
surface that is believed to
contain perchlorates,
gypsum and other
substances hazardous to
human life.
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A Vertical Habitat

The vertically oriented
lander, which contains
the mechanical services
of the habitat, inherits
the likely orientation of
the crew’s(MTV) Transit
Habitat to ease the
crew’s adjustment to life
on the Martian surface.
The habitat’s stacked
levels organize core
programs by activity
within the lander,
introducing a spectrum
of private to communal
interior spaces. Interior
efficiency creates sizable
storage pockets at the
base of the lander to
house both the bots as
well as the four
Environmental Control
and Life Support Systems
(ECLSS). Once the lander
has deployed the
inflatable ETFE
membrane, pre-
fabricated bridges unfold
from within the lander,
creating ‘pockets’ for
inserted program. A
spiral stair at the core of
the lander provides
circulation to the upper
levels of the habitat,
while simultaneously
offering the crew a
means for exercise when
ascending levels.
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1. Descent

Deployment is
initiated by a
lander, sized for
the currently
available
payload of a
Space X Falcon
Heavy and NASA
’s Space Launch
System (SLS),
both of which
are undergoing
testing and
development.
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5. Sinter
Foundation

The double
acting WaSiBo
collects and
laser sinters
regolith to
provide a
foundation for
the ice habitat.
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8. Inflate
ETFE
membrane

A transparent
and fully closed
ETFE membrane
reinforced with
tensile Dyneema
is deployed
from the lander
and inflated to
form a
pressurized
boundary
between the
lander and the
Martian exterior.
This membrane,
precision
manufactured
on Earth, is
critical
protection for
the future ice
shell, preventing
any printed ice
from sublimating
into the
atmosphere.
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10. Print Ice

Following
deployment of
the ETFE
membrane, ice
bots are
released from
the lander into
the pressurized
pocket to
commence the
second phase of
printing. These
bots use a triple
nozzle to
dispense a
composite of
water, fiber and
aerogel along
layered rings,
printing a
spectacular light
emitting
lenticular form
that is
structurally
sound, insulated
and translucent.
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14. Print
Inner Shell

A porous
substance, 99.8
percent empty
space by volume,
this additional
lightweight
material brought

A

on the lander
7 } from Earth,
N serves an

efficient air gap
to create the
necessary
thermal break.
The insulating
layer enables
the inner
volume to
achieve
habitable
temperatures
without melting
the ice structure
beyond.
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17. Crew
Inhabits

The heat from
the lander and
the crew
remains inside
the habitat due
to the layer of
printed aerogel
insulation.
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