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Space Architecture is the theory 
and practice of designing and   
building inhabited environments in 
outer space.
 
It encompasses architectural design 
of living and working environments 
in space related facilities, habitats, 
and vehicles. 

Designing these forms of architec-
ture presents a particular challenge 
to ensure and support safety,        
sustainability, habitability, reliability, 
and crew efficiency, productivity 
and comfort in the context of         
extreme environments.

WHAT IS SPACE ARCHITECTURE?

LUNAR HABITATION / Foster + Partners. Image Cortesía de Foster & Partners.
A space residence developed through study and experimentation that could house 
up to four people.



The active participation of archi-
tects in the aerospace industry 
began in the 1960s.

Space Architecture was born in the 
early 1980s with a handful of archi-
tects and designers working on the 
International Space Station.

Today, a growing international com-
munity of architects and industrial 
designers is at work across the 
space field. 
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up to four people.



WHO ARE SPACE ARCHITECTS
AND WHAT DO THEY DO?

Space architects are involved in all areas 
of human space projects and human   
mission development including:

habitable base (or space station) 
and rover inner and outer design

optimal space distribution, power 
and water supply, waste recycling, 
transportation support, radiation 
protection, building process...

understandment of extreme envi-
ronments and impact on human 
health and environmental design

extreme Earth environment habitat 
design and construction.

TEST LAB / Monika Lipinska, Laura Nadine Olivier and Inci Lize 
Ogun. Image Cortesía de Eleven Magazine.
A self-sustaining lunar settlement, designed as a place for living, 
working, and research. 



Space architecture beyond Earth distinguishes 
from terrestrial architecture by extreme              
environmental conditions:

TEST LAB / Monika Lipinska, Laura Nadine Olivier and Inci Lize 
Ogun. Image Cortesía de Eleven Magazine.
A self-sustaining lunar settlement, designed as a place for living, 
working, and research. 

Fundamentally, space architecture is an 
extension of Earth architecture. 
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The environment of a deep-space mission represents 
a physiological and psychological contradiction to 
the terrestrial environment in which humans evolved. 

The impact of architecture on human psychology has 
led to architects giving a lot of importance to the 
needs and desires of the occupants of the spaces 
that they are asked to design.

Optimal performance and welfare of crew members 
will depend on successful adaptation to the habitat 
and challenges of the extreme environment

MARSHA/ AI Space Factory. Image © AI SpaceFactory and Plomp. 
 Marsha challenges the image of architecture in the Space era, fo-
cusing on highly livable spaces as they relate to us Earth-dwellers.

The goal is still the same: to provide a 
shelter that protects and supports good 
quality of life for the inhabitants.



WHAT IS HABITABILITY?

The term Habitability describes the suitability and 
value of a built habitat for its inhabitants in a specific 
environment over time.

One of the critical characteristics of living and work-
ing in extreme environments is the dependency on 
the habitat and its technological capability as well as 
the sociospatial framing. 

Inhabitants who are exposed to remote and hostile 
environments, not only must overcome the challeng-
es posed by the dangers and limitations imposed by 
the particular environment itself, but also experience 
significant distress from being confined indoors and 
isolated from civilization and social contact.

MARSHA/ Workshop

MASLOW'S HIERARCHY OF NEEDS

SELF-ACTUALIZATION
desire to become the most than one can be

ESTEEM
respect, self-esteem, status, recognition, 

strenght, freedom

LOVE AND BELONGING
friendship, intimacy, family, sense of connection

SAFETY NEEDS
personal security, employment, resources,

health, property

PHYSIOLOGICAL NEEDS
air, water, food, shelter, sleep, clothing,

reproduction



HABITABILITY FACTORS:
Optimal Space Distribution

There are two different human spaceflight 
types: short-duration and long-duration mis-
sions.

Short-duration missions are fast and intense, 
often compared to a camping lifestyle, where 
minimum comfort is acceptable.

Long-duration missions are missions where 
people would be residing (habitating) in     
hostile environment over extended period of 
time and characterized by lots and lost of   
monotony, boredom and repetition.
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HABITABILITY FACTORS:
Habitable Volume

NASA-STD-3000, 1995, 
from Celentano, Amorelli, & Freeman, 1963
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In order to calculate the category of the mis-
sion, there are three important parameters 
for confinement: number of people, duration 
of the mission and volume of the habitat. 

As the number of people increase, and the 
number of days spent in the outer space, so 
should the volume of the habitat.

Graph shows Habitable volume per crew-
member as a function of mission duration and 
performance level:
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Lighting HABITABILITY FACTORS:
Anthropometry

Anthropometry is the study of the 
measurements and proportions of the 
human body.

Deals with measurement of reaching 
abilities, maneuvering and other       
aspects of space and equipment use.

It helps determine the optimal       
comfort levels for crew members in a 
designed space.

Lunar Mission Anthropometry
Design Challenges and Consequences, Brand Griffin, 2021



MARS vs. MOON
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Department of Building Construction and Design, TU Vienna

AB - ORIGO
in-situ_3D_printed_and_robotically_assembled_Mars_habitat

StudioMars Science City, SS 2020

Institute

Mentor    

Students

Dr. Sandra Häuplik-Meusburger

Julian Graf & Alma Kugić 

2nd place“International station and international bases on the 
Moon and Mars:prospects of creation and space architecture”

March 2021.

3rd place

Editor’s choice

“Student Poster Competition”
International Conference on Environmental Systems: ICES 2021

July 2021.

“Martian Hub” by UNI
March 2022.



in-situ_3D_printed_and_robotically_assembled_Mars_habitat
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THANK YOU!

Alma Kugic
alma.kugic@gmail.com
www.linkedin.com/in/alma-kugic


