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How is Architecture Supporting the Exploration of the Moon
and Mars?

Written by Paula Cano

Published on April 12,2023 ~ Share

From inflatable and 3D-printed structures to entire habitats, architecture plays an unprecedented role
in space exploration missions. As NASA plans for long-term human exploration of the Moon and Mars
under Artemis and CHAPEA missions, new technologies are required to meet the unique challenges of
living and working in another world. In response, figures like Buckminster Fuller, Foster + Partners,
SOM, and BIG-Bjarke Ingels Group, in collaboration with emerging businesses such as ICON and

SEArch+, have nourished the architectural catalog in outer space.

In the latest update, NASA awarded Austin-based company ICON a contract to continue ICON's
Olympus construction system in partnership with BIG-Bjarke Ingels Group. The project will help build
infrastructures such as landing pads, habitats, capsules, and roads on the lunar surface and Mars,
using extrusion-based additive construction technology (3D printing) and local materials like lunar
regolith. The contract runs through 2028 and supports Artemis, a mission for long-term hy=—--
exploration of the Moon.
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square-foot simulated Martian habitat called Mars Dune Alpha that will be used during NASA's Crew

Health and Performance Analog or CHAPEA, an analog mission starting in 2023.

Related Article

15 Architecture Projects for Life in Space

Discover more architectural proposals that would take humanity a step further in spacial exploration:

NASA and Al Space Factory Develop a 3D-Printed Lunar Structure

BIG and ICON Imagine Project Olympus, a Space-Based Construction System
Developed with NASA
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The Red Planet: Design on Our Race to Mars

Al SpaceFactory Builds 3D Printed Mars Prototype for NASA
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SEArch+ and Apis Cor Win Latest NASA Competition for 3D Printed Habitats on
Mars
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SOM Presents Vision of Lunar Settlements at the 2021 Venice Architecture
Biennale

From NASA to Bouncy Houses: The Evolution of Inflatables
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Clouds AO and SEArch Win NASA's Mars Habitat Competition with 3D-Printed
Ice House

UAE Announces $140 Million BIG-Designed Mars Science City
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Life on the Moon, According to 8 Architects and Artists

Editor's Note: This article was originally published on December 08, 2022.

Image gallery
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MVRDV has revealed the master plan to expand the Noviotech Campus, a giant in Health & High Tech
Innovation, in Nijmegen, east of the Netherlands. The concept combines the campus's already
scattered buildings, adds new structures where there are gaps, and integrates the site within the city,
putting ecology first. The municipality of Nijmegen, Kadans Science Partner, and NXP Semiconductors
will collaborate with Noviotech Campus and MVRDV in the following months to develop and refine the

master plan.

The scheme uses the existing structures of The Noviotech Campus as a starting point. It incorporates
six of the seven large buildings currently on the property, including one that will be renovated, into the
future campus design, reducing the amount of carbon released during campus expansion
construction. The campus will eventually grow to 300,000 square meters of the leasable area by adding

J B

new buildings throughout three phases of development into the grid that these structures ===~

. . . S
define. A green spine that acts as the main path through the campus runs through the cen e
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The Noviotech Campus, southwest of Nijmegen, was created as various companies that had spun off
from the parent company of NXP, a manufacturer of microchips, began to assemble in the structures to
the east of the campus. The location contrasts sharply with the neighboring Goffertpark, one of
Nijmegen's largest parks, and the contemporary Campus's sole vegetation. The design has
transformed the campus into a nature-inclusive setting that connects the Goffertpark and adjacent

Jonkerbos to designated green corridors nearby.

Related Article

MVRDV Wins Competition To Design A New Innovation Park Artificial Intelligence Campus in
Heilbronn, Germany

The landscaping plan, which involves planting a "hyper-mix" of trees, shrubs, and flowers in

overlapping circular sections, unifies the campus and develops a distinctive character. MV
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¢ The masterplan is designed to reintroduce these natural principles. We
follow the principles of forest gardening and follow the seasons. We are
trying to increase our knowledge of planting mixtures; In the tradition of
Mien Ruys and Piet Oudolf, we are now entering the phase of hyper-
mixtures that aim to intensify and cultivate the complexity of nature on all
fronts. | hope that the Noviotech Campus will not only become part of
Nijmegen's ecological infrastructure but that it will in itself show the
wonder and beauty of this new ‘man-made’ nature. The greenery also
continues on the building facades and roofs, extending this blend of nature
vertically and horizontally.

-Winy Maas, MVRDV founding partner r’
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With a significant focus on future sustainability and holistic urban spaces, MVRDV has designed many
urban projects that challenge how designers deal with space. The firm recently won a competition to
design the Innovation Park Artificial Intelligence Campus in Heilbronn, Germany. In collaboration with
Rotterdam Rooftop Days, MVRDV created a “Rooftop Catalog”, presenting 130 innovative ideas to make
use of Rotterdam's empty flat roofs, addressing land scarcity and climate change. Finally, MRVDV has
been selected as the winner of the competition to design a new public library in Wuhan’s Central

Business District, China.
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From Thomas Edison's empty glass bulb to Al-controlled LEDs, hundreds of years of constant evolution
have passed, which culminated in what we now know as artificial lighting. Edison could not have
imagined how dependent we would become on his invention almost two centuries later. It led to a way
of life where we spend up to 90% of our time in enclosed spaces deprived of natural light, such as
shopping centers and offices. Places where artificial light remains constant throughout the day,
without any variation of color temperature or luminous intensity are where artificial lighting practically

eliminates day and night differences.

However, with the evolution of studies on our well-being, especially regarding the direct relationship
between natural light and metabolism, it has been proven that artificial light should go much further
than just helping us see. It can also help maintain our body working correctly both biologically and
psychologically. Research indicates that the "biological clock" influences daily activities. |

Save
variations - from sunrise to sunset - send precise signals to the brain that interprets them anu
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human body since different light stimuli are necessary to perform daily functions more accurately.

Human Centric Lighting (HCL) emerged as a way to respond to this impasse, offering lighting
conditions in harmony with the biological clock. A technology made possible thanks to innovations
such as LED lights and digital control systems. Meeting the current lighting requirements with human-
centered projects, HCL represents a cultural change, seeking to create a healthier relationship with the
artificial environment in which we live. Human-centered lighting ensures that the temperature and
intensity of light are individually tailored throughout the day, even matching, albeit artificially, natural
lighting that precedes it. It is undeniable that natural light is always the best option. However, this
concept seeks to approach its qualities as closely as possible in an efficient combination with other

artificial sources.

) (] n

Projects Images Products Folders Feed

https://www.archdaily.com/999175/what-is-human-centric-lighting-hcl 2/10


https://www.archdaily.com/tag/lighting
https://www.archdaily.com/999175/what-is-human-centric-lighting-hcl/6424bf25ca93ab0170637315-what-is-human-centric-lighting-hcl-image
https://www.archdaily.com/?ad_name=small-logo
https://www.archdaily.com/999175/what-is-human-centric-lighting-hcl
https://www.archdaily.com/search/projects?ad_source=mobile-bottom-nav&ad_medium=projects-button
https://www.archdaily.com/search/images?ad_source=mobile-bottom-nav&ad_medium=images-button
https://www.archdaily.com/search/products?ad_source=mobile-bottom-nav&ad_medium=products-button

12:21,13.4.2023 What is Human Centric Lighting (HCL)? | ArchDaily

Its aspects may vary in spectrum, intensity, and duration. Morning natural light informs our biological
clock that the day has begun, activating bodily functions. At this moment, cool white light with
wavelengths in the blue spectrum can stimulate the body in the morning or when we need to
concentrate and be alert. On the other hand, at sunset, the lighting decreases, which increases body

deceleration. At this moment, warm white light can help us relax and unwind.
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The advantages of this system are numerous. It can be applied: as therapeutic lighting, playing a role
in the treatment of patients suffering from psychiatric or dementia-related diseases; as ergonomics
lighting, to produce light of different colors to create ideal visual conditions for work; or as biological
lighting, imitating the qualities of sunlight to improve human performance, well-being, and support a
better circadian rhythm. Regardless of its application, HCL lighting makes environments more
welcoming. It influences its users' behavior and the performance of functions that require attention,

focus, and quick response time.
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In more specific programs, such as schools, human-centric lighting can be used not only to stimulate
students' and staff's circadian rhythms but also to improve alertness during tests and tasks that
require focus, since lighting is linked to productivity in the classroom. In the offices, lighting can affect
employee alertness, mood, cognition, sleep patterns, and health. Inappropriate lighting can cause
visual fatigue, headaches, or even difficulty discerning a risk element due to insufficient lighting.
Finally, it offers hospitals several benefits. They include aiding the quality and standard of sleep for

patients who spend their time indoors.
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As can be seen, its applications and benefits are numerous. Together with cutting-edge software and
sensors, human-centric lighting respects biological needs meeting demands perceived as natural to
offer environmental comfort and well-being that return us to a connection with nature, even though it

may seem contradictory.

This article is part of the ArchDaily Topics: Light in Architecture, proudly presented by Vitrocsa the

original minimalist windows since 1992.

Vitrocsa designed the original minimalist window systems, a unique range of solutions, dedicated to
the frameless window boasting the narrowest sightline barriers in the world: Manufactured in line with
the renowned Swiss Made tradition for 30 years, Vitrocsa’s systems “are the product of unrivaled

expertise and a constant quest for innovation, enabling us to meet the most ambitious architectural

visions.”
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contributions of our readers; if you want to submit an article or project, contact us.
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