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how environmental factors impacts astronauts and how crew psychology im- the recent projects for moon bases are nested into lava tubes which are natural = =« s e s o s ey A C I M P P TP 7 A e e e o - | - 1. Training bike
pact mission's success. Furthermore, a new kind of housing and a new kind of underground structures caused by past volcanic activities. Such environments D I N IO AT Sr SR T ) et PN FER NI S RN e ' ' 2 Treadmill
architecture are emerging through those projects. Most of the previous crewed > can isolate humans from deadly cosmic rays, or meteorites impacts, but it is OO NNGN PR SPRPL N et LT ettt | LN S N SERI 3 Gym Space
spacecraft weren't designed with an architectural vision, even if it should be still an engineering challenge. The choice of the Grimsel facility is also motivat- OO A N R R R ' SO N AN R A et et - : e 4 MuSeulation

Skylab US space station for example,

To be able to success in such Space adventures, researches should be con-
ducted on earth on those topics before. Long term isolation, absence of natural
light, cramped environments are very stressful factors for crews and should be
understand. To do so, analog missions are conducted since years, and requires
specially designed spaces, able to emulates certain conditions similar to Space
flight. The present project tries to answer this need and tackle an architectural
thinking around Space habitat.
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The main hygiene block is just between the Panoramic room and the sports

space. Composed by two small capsules, one for feces and urines with 2 sep-

s . arates systems, and one for corporal hygiene where crew members can use

‘ : : : j FA \ : 05 i ~ / /“' = N : ,45,—‘-'" 2 — < : : N ' . E . P . % . .
RNy | . 7 NN\ & e P N ( " S Z = MO R0 dry shampoo, and dry shower technics to stay fresh and clean, such as sponge e

e -t : T WV _ &% e s : = N = - : e 5 A bath. This keeps the hygiene block’s footprint very tiny and efficient; it is also S,

| : i ) 9 : < N = ‘ ol el ' A consistent with space technology since it is impossible to use actual showers .

_ M = < : N\~ S : Teetel tens or toilets in Space due to the lack of gravity, and to the very parsimonious use ' S SO
In the middle of the upper levelig thie Panoramic room, the common space Vil \ ' 2 N\ — \ A oy SRR AR IR IIN of water (it's very heavy, and only a very small amount can be send into Space), SAR
where all the crew members.can meet, share a meal, watch a film, discuss, and Y 7l < 2 =— 7 - | s At : e To overcome those difficulties, Space engineers have developed dry shampoo
share time together. The main feature is the panoramic virtual window, based on - / i A\ " g N My - e AP . ' .- --and dry shower technics along feces and urine collecting units that consist
a.kargecurved-streen.-Run by off-the-shelf computer graphic technologies, such ' WP BN g T L, e LA : of small vacuum systems that doesn't requires gravity nor water to works. Of
-as Wdnreal. Endine it displays’aconstantly changing landscapes, recreating day, gy A\ 0=k ; N _ SN~ V8 e oy e s G R, i R course, such lab is a good place to test such technologies, and to familiarize
" and.night, meteoritical events or seasons. The landscape itself can be changed i / = g 0 ' e ® \ et e e e et crew with them before a mission. Another hygiene block is featured in the lower
depending’cf needs and allow tdtest different types of technics. On one side a G S S W\ A &\ \N\ZN - PR ' | e et e e e N ramp inner garden: keeping the biological waste near the garden avoid long pipe
'sara and. different siting solutions are available aleng a modular table, and on , S I =SS\ S D AN NN DT S el et snieiee e e e e e et systems and possible problems: 2 garden spaces = 2 hygiene blocks. However,
‘theather side kitchery storage elements are featured. Wi Wy A\ T " " " ' ..t i : etelees ST .. ' the lower one is smaller and dedicated to feces and urine, and the upper one is
: larger, multi-functional and adapt for sponge bath.
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project area S

Sink L
Sterage compartement.:

Feces system (1SS type)

Urine system (ISS'type)

Water and Waste system (partial)
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INTIMACY SPACES

All intimacy spaces are the same for equality between crew members. It is a
very compressed bedroom with all essentials. As the rest of the lab, personaliza-
tion is very important since it add a personal touch to the architecture, and help
to overcome psychological issues induced by.isolation, and certain flat surfaces
are designed to pinning personal pictures or posters, shelves for personatitems.

Photobioreactors
Micro Algae

Higher Plants

Thermophilic
Anaerobic
bacteria
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