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ABSTRACT 

Will humans be able to keep their habits even in extreme conditions such as on the Moon? Or will their habits 

change to adjust to new spaces?  

In order to answer these questions, we decided to analyze the primary needs of humans to design to new living 

spaces. In extreme contexts or confined spaces, it is very hard to preserve one’s emotional and psychological 

balance. Therefore, man becomes an actor within the space, adjusting to make it his own and changing his habits.  

This is why we chose to use the philosophy of User Centered Design for our design: humans are the source of our 

inspiration. We aim to design a living space employing a standard container that can be used as a research station for 

working and living on both the Moon and Mars, or in emergency contexts on Earth. This project is divided into three 

equally important parts: analysis, meta-design, and technical design. We started by researching confined spaces 

under extreme conditions, such as military shelters, submarines, emergency housing after natural or chemical 

disasters, etc. Moreover, we studied space perception, proxemics, and human needs. Second, we analyzed the given 

space we have to design and the people who will be living there, including their work activities and hobbies. The 

third phase consisted of the actual designing of the space.  

Our goal is to create a familiar but innovative, functional, and emotional environment to guarantee effective 

standards both for living and working. The design took into account every relevant piece of information found in our 

research. The space is multifunctional and convertible; the different areas (working station, kitchen, and lounge area) 

are mostly open and common, but guarantee privacy when convenient. Shapes, colors, materials, scents, and sounds 

are an essential part of the project.  

 

 
Fig. 1 Configuration with more modules to simulate Moon Village and extreme environment settlements 
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In summary, this paper focuses on the design of a minimum habitat on the Moon characterized by: applicability 

of the design to extreme contexts on Earth (e.g., disasters); study of existing habits and human interaction in extreme 

contexts; proposal of a new way of living; User Centered Design; familiar spaces; sensorial interaction through 

materials, shapes and colors, flexible and organized spaces; and zoning. 

 

 

 

 
Fig. 2: Interior front 

 

 

 

 

 
Fig. 3: Interior back   

 

 

                                                                                                                      Fig. 4 Top section of the Habitat 



66rd International Astronautical Congress. Copyright ©2015 by Authors. All rights reserved. 

IAC-15.A3.IP.43         Page 3 of 10 

PAPER 

 

 When designing extreme environments, there is a 

strong need to take into consideration different 

disciplines and factors. Taking care of the structural and 

architectonic part is not enough. Psychological factors 

need to coexist with technological ones. 

The E-Hab project was conceived as a housing 

solution that is able to meet these different factors in a 

subversive and efficient way. The innovative idea does 

not concern any construction technology but rather the 

out-of-the-ordinary interaction between humans and 

space, and humans and instruments inside the E-Hab. 

Proxemics, time schedule, needs, and habits in extreme 

environments are some of the many factors being 

researched. Humans are the center of this project, not 

only in the meta-design phase, where their needs and 

habits were studied, but also in the design phase. The 

space was conceived such that the users are able to 

choose how to use it by modifying and living in it 

according to their needs and liking. 

 
Fig. 5: Table of confined and extreme environments 

 
Fig. 6: User Centered Design Concept 

 
Fig. 7: Research on the user 

 
Fig. 8: Proxemics research 

 
Fig. 9: Research on activities-time-space relations 



66rd International Astronautical Congress. Copyright ©2015 by Authors. All rights reserved. 

IAC-15.A3.IP.43         Page 4 of 10 

This project started with the analysis of the reference 

environment, such as extreme contexts and confined 

spaces, especially taking into consideration research 

stations. We used the mission on the Mars Desert 

Research Station as an example to get information about 

users, research activities, and the disposition of the 

space they were living in in order to develop an idea 

that is focused on three key concepts: volume, 

flexibility, and osmosis. 

The project is based on particular restrictions in 

order to be applicable in extreme environments. These 

restriction were to organize a living space for two 

scientists inside an ISO 20 container – about 15 square 

meters in size. 

 
 

 

 

 
 

Fig. 10: Restrictions: ISO container equipped for two 

crewmembers easily deployable in extreme 

environments. 

 

The initial idea was to consider the entire volume of 

the container instead of the superficial entity as we are 

always used to doing. This is why we divided the space 

into numerous levels to exploit heights. 

Since the E-Hab’s dimensions are very limited, it 

was important to create a flexible space that could 

continuously change, so that the pent-up users would 

feel like they were living in different places. 

The E-Hab uses three different systems: rotating 

platforms placed at various heights, a ceiling rings 

trestle, and flippable shelves. 

 

 
 

 

 
 

Fig. 11: Systems used 

 

The 10 rotating platforms are divided and placed 

into two circular supports. The height distance from one 

to another is 30 centimeters, which is the chair-table 

distance. The rotating platform were designed to create 

different combinations with platforms of the same 

support, platforms on the other support, or with the 

flipping shelves. 

These four shelves are placed exactly under 

expandable bow-windows to elongate the space even 

more and obtain more surface. When not in use, they 

can be flipped back into the walls. 

 The trestle is attached to the ceiling; it consists of 

several rings that can be used for gymnastic purposes or 

as support for external elements such as hammocks or 

other hanging elements. 
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Fig. 12: Configurations for working together and 

separately  

 

 

 
 

. 
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Fig. 13: Configurations for gymnastics and sleeping  
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Fig. 14: Configurations for eating and relaxing  
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Last but definitely not least, we wanted to create an 

interrupted field of view between the exterior and 

interior environments. 

The osmosis between these two environments is 

created through five windows that can be expanded 

externally – to get more space and to receive as much 

sunlight as possible. 

These windows are equipped with smart glass and 

OLED technologies to counteract the fact that the users 

cannot leave the hab. In fact, these technologies allow 

users to recreate different places and atmospheres 

instead of experiencing what could be an unpleasant 

reality.  

 
Fig. 15: OLED technologies 

 

 
Fig. 16: Windows with smart glass and OLED 

technologies 

 
 

 

 

 
 

Fig. 17: Space arrangements 
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Fig. 18: Technical drawings 

 

The space is arranged following the logic of placing 

the entrance on the short side of the container, where we 

also put the airlock as a filter to protect the interior. 

Inside the hab on the right, there is a small bathroom 

and on the left side is a kitchen area that opens up to the 

remaining space where all of the technologies are 

located. That space is where the majority of daily 

activities happen.  

The hab can be combined and connected with other 

habs to create a “Moon Village”. 

This is how the E-Hab meets the requirements and 

demonstrates how to create a flexible, volumetric, and 

osmotic living and working environment. 

 

 
Fig. 19: Zoning and movement paths 

 
Fig. 20: Flexible, volumetric, and osmotic living 

concept 



66rd International Astronautical Congress. Copyright ©2015 by Authors. All rights reserved. 

IAC-15.A3.IP.43         Page 10 of 10 

Fig. 21: Moon Village configuration 
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