IAF

-
T

z

: :
23 GF:
A
(q:‘?"ﬂom\"‘ &

IAF-88-080

SPACE STATION HABITATION MODULE: PRIVACY AND COLLECTIVE LIFE
HOW INTERIOR ARCHITECTURE MAY ORGANIZE THIS PARTICULAR MUTUAL
RELATION AND MAY IDENTIFY NEW ANTISTRESS ACTIVITIES

author:  D. BEDINI architect - FUTURO srl. think tank & marketing

- via della spada, 3 - 50123 FIRENZE - ITALY
co-author: R.PINOTTI sociologist - phone - 055296830

39th CONGRESS OF THE
INTERNATIONAL ASTRONAUTICAL FEDERATION
October 8-15, 1988/Bangalore, India

For permission to copy or republish, contact the International Astronautical Federation,
3-5, Rue Mario-Nikis, 75015 Paris, France

== — - — -

www.fcoiaa.com - Free Circulation Of Information Archive Association



SPACE STATION HABITATION MODULE: PRIVACY AND COLLECTIVE LLFE

How interior architecture may organize this particular mutual relation and may identify new antistress

activities

Dr. Daniele Bedini, architect*-
FUTURO srl -

Abstract

One of the most important problems inside the Space
Station Habitation Module, is the organization and
the interrelation of the various functions to be
carried on by the crew during the Space day.

Some basic functions have already been identifi-
ed, i.e. food preparation and eating, washing,
sleeping and so on. Also the principal interrela-
tions among these functions have been identified
and in this paper a synthesis of the most recent
researches are examined.

But there are some aspects of these functions
and also new functions that have not been investi-
gated yet.

These new functions and activities derive
from a different way of analyzing and organizing
the work time, the free time and the time devoted
to biological functions, in relation to private
and collective time.

We must think that man, in Earth normal
conditions, needs private free time, and a better
concentration; sometimes he wants to work together
with his colleagues to exchange ideas and opinions;
sometimes he wants to read alone or to have
a conversation with others.

From these examples we can understand that
all these necessities and human behavioral situa-
tions of Earth life will be present also during
the Space activity and these needs will be more
and more impelling due the small size of the
habitat, the crew's quantitative and qualitative
composition, the particular environment where
the Space Station is placed aloof from the Earth,
and the stressing routine work.

Therefore all the contents for the Space
Station Habitation Module design derived from
a "humanistic" research and not only from tech-
nical imputs are presented, showing that the
present mock-up of the Space Station seems to
ignore two of the most important characteristics
for a Space habitat:
~ARCHITECTURAL VARIETY
~FLEXIBILITY of architectural elements
Usually these characteristics have been considered
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only from the technical point of view and not
in order to create a more confortable and anti-
stressing space habitat.

As a result,

all the functions supporting a better life
in Space

new interrelations among functions and activi-
ties

new interior architecture aiming at creating
a more flexible inner space and activity

are identified.

In particular, the flexibility of internal
panels and equipment will allow the crew to
modify the size and the shapes of the various
volumes inside the module, achieving optimum
operational efficiency and recovering maximum
psychological equilibrium.

a)
b)

c)

Surely one of the most important problems
to face inside future Space Station Habitation
Modules will be the organization and the interre-
lation of the different functions to be carried
on by the crew during a space day.

These functions may be merely physiological
or include mental activity as well. In this
light the basic functions in the activities
of the crew have been usually identified as
follows:

1) Food preparation and cooking
drinkink and eating

2) Sleeping i :
3) Personal hygiene and house- phy51?logzca1
. functions

keeping

4) Exercise and group games

5) Planning and training

6) Observation and studying mental

7) Working functions

8) Relaxation/Entertainment

As far as their dedicated accomodation aboard

is concerned, they have been usually identified

as follows:

with permission."
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NUMBER FUNCTION DEDICATED ACCOMODATION

Kitchen

Private Quarters
Personal hygiene area
Gymnasium

Study area/Library
Study area/Library
Station Control area
Wardroom

O NoWwm b WwmN =

Since individual eating, housekeeping, crew
handovers and shift handovers are considered
transient in nature, no dedicated accomodation
as such has been identified in the recent analyses
of the principal interrelations among these
functions.

For a necessary synthesis of all this, the
ideal representation of an activity/proximity
diagram including the above mentioned functions
and dedicated accomodations may be shown as
follows:

IVA
Station
Control  study area/Library
individual private
planning observation quarters
S and study
training sleep
station
specia- wardroom Kitchen
list meeting and teleconference food
operation group planning preparation
group meals and
relaxation and entertainment cooking
gymnasium Hygiene
exercises area
group games personal
hygiene
and
shower

Nevertheless, we must consider the fact
that man, in normal Earth situations, needs
different time and space conditions to live
and work well. In fact, sometimes he must be
alone to have a better concentration; sometimes
he prefers to be with his colleagues in order
to exchange opinions during his activities,

In other words, privacy is needed as well
as collective experiences.

But when and how?

Reactions to crowded living range from poor
health and poor learning to aggressivenes and
alienation, as such highly detrimental effects
were observed in different group situations
in Space (since the SKYLAB experience) as well

as on Earth in analogous conditions.
Edward T.Hall's studies on proxemics as
a new approach in man's spatial relationships
are stimulating, and suggest the vital importance
of the interaction of space with human subjects.
Territoriality is important for animals
as well as for human beings, and abnormal behavior
in zoo animals may be caused not only by their
forced confinement in cages, but also by crowding.
As a result of Earth's evolution, man has
similar problems; here and up there,too.
Therefore, a relaxed situation aboard seems
to be the dominating psycho-sociological factor
to face in long-term space missions.

Tension, depression, anxiety, aggressivenes
and other negative psychological effects were
also reported in Antartic bases, nuclear submarines
oceanographic research vessels, Artic construction
and oil production camps, underground military
comand centers, supertankers, offshore oil
rigs and experimental undersea habitats, as
well as in jails, monasteries and shelters.

All these situations, dominated by isolation
and confinement problems, are surely comparable
with long-term space flights as analogs.

Enclosure brings in the possibility of crowding
a very important factor tending to aggravate
the effects of confinement.

The crew mix aboard Space Station is likely
to be quite complex and heterogenous (military
aviation backgrounds in the U.5. Station Specialist
and scientific, engineering and cultural background
in U.S. and European Mission and Payload Specialist
will form a mix of different experiences and
cultures).

This means that psycho-physiological and
also socio-cultural problems will surely arise
in future long-term missions, and that moments
of privacy can be an effective way to recover
psychological equilibrium and minimize stress.

In this light in 1986 David Nixon's Space
Station Group Activities Habitability Module
Study urged the need for a semi-private library-
study facility aboard, because private quarters
seem unable to solve the privacy problems.

Besides, internal design configurations will
have to respond to crew shift and schedule
options and variations, and highly-adaptable
interior architecture configurations are likely
to perform best in Space Station operational
scenarios.

Last but not least, crew spatial perception
and intra-module translation will benefit from
horizontal, but not vertical design configurations,
and on-orbit completion, life-cycle modification
and pressure-hull inspection are considered
important design issues involving very similar
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crew activities and tasks, and hence performance
objectives.

This means that much opportunity exists
to develop innovative industrial design applications
for the interior of the Habitation Module.

These would concentrate on elements, assemblies,
components and equipment as parts of the internal
architectural configuration of the Space Station
with the purpose of achieving optimum operational
efficiency and enhanced environmental habitability.

1n other words, design and architecture
are much more important for future Space Station
than it seemed to NASA administrators years
ago. On the contrary, they can be the final
answers to many psycho-social problems for
man in Space.

This approach is reflected in Marc M. Cohen's
station architecture studies at Ames Research
Center, dealing with human factors issues as
seen from an architect's eye.

At the same time, in Italy, FUTURO srl -

a private, interdisciplinary study team of
researchers aiming at developing a Space Habitat
at its best * - is giving a due consideration

to architectural and psycho-social implications

in space habitability studies, in order to

suggest possible human factors patterns for

future missions in order to improve the cohesiveness
of the astronaut groups through a correct social
and organizational integration of the personnel
aboard as a consequence of a general psychological
equilibrium.

According to NASA sociologist B.J. Bluth,

“"good human performance design is not simply

a decoration. Good design 'works' for the operator,
not just in the shop where it is made, in isolation
from its context, but on the job. And it is
possible to 'work' it day after day, hour after
hour, effectively''.

For instance, the symbolic value and the
psychological réle of different colours inside
a Space Station proved to be important.

The Soviets use differently coloured light
suffused on walls as well as music inside "psycho-
logical relief rooms" experimented in industrial
settings on Earth in order to increase productivity,
and proposed similar relaxation techniques
for their cosmonauts.

Another solution of the Russians consisted in co-
vering the walls of the Salyut 7's interiors
with coloured leather: a very good idea, since

*FUTURO srl was established as a result of

the general interest of ltalian National Space
Plan and NASA Scientists for the original OLGATOWN
project (for a 21st century geosynchronous

orbital colony) by architect Daniele Bedini.

Now FUTURO srl is working, in collaboration

with AERITALIA, for PSN on an habitability
Research.

the use of natural materials reflects and satisfies
the need of re-creating a confortable environment.

Constant activity is of course a good weapon
against boredom and, as Soviet cosmonaut Valeriy
Ryumin said, "work is the best cure for anxiety
and depression'. But work rhythms can cause
stress all the same.

Aboard Skylab, the third crew went on strike
at the end of the sixth week. But the Houston
flight surgeons had noticed a progressive change
in their characters. Lt. Colonel William R.Pogue,
the pilot, and Edward G.Gibson, the science
pilot, had grown thick, revolutionary-looking
beards which had made them uneasy. The third
crew's remarks, at the same time, had begun
to have a barracks-room grumpiness, expressing
polemic and penetrating criticism. they didn't
always refreshed in the morning, and sometimes
they weren't eager to pop out of bed. The flight
controllers had openly talked of these ''reluctant
subjects" as being lethargic and negative.

More and more irritable, they had also begun
having insomnia. And then their open rebellion
manifested itself.

We know that neurosis is a possible effect
of isolation and confinement. And in neurotic
subjects, according to the American psychiatrist
Carl Rogers, the ideal and the real images
of themselves do not coincide, and this is
a definite cause of possible mental strain
and discontent, affecting morale in general.

Military discipline rules, without knowing
all this, give a great importance to the formal
look and care of soldiers, whose limited freedom
and isolation can cause in them a similar form
of neurosis. And in the confined situation
of military life, a soldier's best key to the
keeping of his real image is a very easy one:

a mirror is enough.

1t is not a mere coincidence that stressed
and neurotic subjects tend to manifest a general
indifference for their personal look. And since
the third Skylab crew had similar reactions,
such possible detrimental effects can be limited
by compelling the stressed astronauts to see
their real images. In other words, a possible
solution is what we may call the "mirror effect':
that is, the use of specular surfaces inside
the space habitat to create an illusory but
psychologically prominent enlargment of the
space station's interiors and a possibility
to see themselves while living.

A solution well known to architects in everyday
life, indeed, having mental and physiological
well-being effects as well.
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Both Russian and American long-duration
space-crews experienced hard work under rigorous
and trying conditions. People who have lived
in Space small, crowded and austere stations
report depression, restlessness and boredom.

Russian cosmonaut Valentin Lebedev, for
example, experienced growing fatigue, lack
of sleep and thoughts of home after seven months
in orbit. The psyche-sociological components
of the micro-cultural universe inside space
stations are often stressful.

Since monotony is something to avoid up
there, the possibility of using and “renewing"
(through interchangeable wall panels) certain
sections of the station (private sleep areas)
is important.

According to Y.A.Clearwater, NASA hopes
to design larger "private quarters' with "more
amenitiesand a feeling of auditory and visual
privacy". Such private areas are safety valves
for coping with stress, and necessary retreating
from one another must occur in the best personal
“"atmosphere' for each crew member, even by
“creating" it, if necessary.

This shows emerging new aspects in the basic
functions in the crew activities - both physiologi-
cal and mental - we mentioned.

These aspects - psychological in nature-
may effect the crew's behavior and morale deeply,
and cannot be ignored. They refer to the growing
necessity in space habitats of the alternating

need for: (T ELAY

* warmth (through coloured surfaces)

#* enlargement (through specular surfaces)

* change (through interchangeable panels)
* relaxation (through large'private areas'')

for all the crew members as anti-stress solutions.

Because of these emerging new aspects, it
seems evident that the functions we know of
must be re-visited, revised and expanded into
new and original multi-rdle solutions.

First of all, we must consider the fact
that the orbiting crews may expand from 2 or
3 astronauts to 8 or more. This means that
the key problem we have to face will be the
search for a correct equilibrium between private
ane collective life aboard.

In the American SKYLAB stacion, for example,
astronauts reported their disappointment for
having been repeatedly awakened by others'
night visit to the bathroom.

As far as personel hygiene is concerned,
it is evident that privacy is necessary not
only in the physiological sense, but also from
the psychological point of view.

Eating and drinking, on the contrary, may have im-
portant collective functions.
Aboard a space station food and meals take
on a psychological and social significance
far beyond nutrition and caloric needs.
Variety, change and self-selection as far
as possible are important components for eating
well. We must remenber the highly positive
value of this biological function for the individu-
al as well as for the group. Eating together
what we like means pleasure, relaxation, desire
to comunicate with the others. Exactly what
we need up there. And a "cultural diversity"
in gastronomy for international crews may be
stimulating for everybody aboard.
No ''fast food" in Space!
Bed as such are a "lost horizon" up there,
as well as the expression "let's go to bed!".
That is, tucking into sleeping cocoons fastened
to a wall, hoping for sound sleep. And this
is really a rare luxury in an alien environment
in which they can never entirely relax.
This means private quarters are necessary,
as well the re-creation of a bedroom as we
know it also up there as far as possible. But
situations must be seen in perspective, too.
And surely crews composed of both male and
female astronauts will have to face also another
common problem also in Space: intimacy and
s5ex.

"1 What about the possibility of sleeping together?

We must enclose this function also.

As far as bathing is concerned, each physical
exercise session generates on the cosmonauts'
skin an envelope of sweat that it is not easy
to towel off. Every ten days the MIR cosmonauts
shower, in a complex process lasting an entire
day. Health maintenance through exercise is
important, and may have individual as well
as collective aspects, of course.

Group games, competition and sport may have
a very important anti-stress rdle in space.

Scientific work includes many biological
experiments, expecially in little greenhouses.

But a healthy vegetation could be essential
not only for recycling air, water and wastes
as well as for providing food for longer flights;
it could be of great help alsc in a psychological
sense, re-creating up there a part of Earth's
physical environment. Gardening may be a relax
here and up there, too.

In the next future, space habitats will
have, after all, problems not too different
from those found on Earth on isolated islands
where, like in outer space, though there is
no lack of people in the immediate vicinity,
thousands of miles of open void are beyond.

www.fcoiaa.com - Free Circulation Of Information Archive Association



And the awareness that you can't reach quickly
and easily any other human being has deep psycho-
logical effects on the subjects involved, in
which the dominating feeling is that of being
alone.

Therefore all claustrophobic elements aboard
should be eliminated as far as possible. the
possibility of seeing the outside is extremely
important, and the use of windows in future
space stations 1s highly recommended.

On the other hand, co-operation, dialogue
and understanding with the fellow astronauts
must be encouraged in every member of the crew.

A positive group interaction may origin
a highly efficient team for the mission and
fight depression, anxiety, restlessness, boredom,
insomnia and other psycho-sociological stressors
of life in space as well.

We must consider the fact that man, in normal
conditions, needs private free time, and not
only to live his free time alone: in fact,
sometimes he wants to work together with his
colleagues to exchange ideas and opinions;
sometimes he wants to relax or read alone or
to have a conversation with others. It is evident
that the astronauts' worst enemy -from the
psychological point of view - is monotony.

And since life aboard is above all routine
and scheduled tasks, variety and change (as
far as possible) are the best answers.

Variety is the best answer in a psychological
sense, urging new and positive stimuli for
the orbiting astronauts (we mean not only visual
and auditory, but also olfactory and tactile
stimuli); change is the best answer in a sociologi-
cal sense, urging interpersonal stimuli for
the individual as well as for the wole crew.

In this sense we must remenber that -apart
from the Apollo-Soyuz docking- both the USA
and the Soviet Union have carried a lot passengers
from other countries, experiencing multi-national
integrated activities aboard with growing interest
and efficiency.

In this light, variety and change may be
considered as new functions to be added to
the physiclogical and mental ones we mentioned.

Of course, they have no definite dedicated
accommodations, since they can and must be
applied in every part of the module and in
every possible situation,

Therefore, several interrelations between
private and collective life are possible: from
the use of crew quarters as a sitting-room
where conversation, reading, relaxing, eating
and sleeping are alternating possibilities
in a private as well as in a collective sense,
to the use of the study-area/library as a "sanctum",
that is a multi-role retreat where private

or duty meetings may take place, also beyond the
individual and collective dimensions.

A good inaéb for this highly recommended
integration of personal and collective dimensions
inside the module could be a Japanese house:
even if it is small, the use of interchangeable
panels may create or widen isolated rooms as
well as origin a single huge "open' habitat
without inner walls. And no matter how many
people are in it or what they do: they are
serene and relaxed. But surely Space needs
something more.

Towards a '"humanistic' design phylosophy

The present configurations of the Habitation
Module may be subdivided in:

a) "Technological-Functional" configurations
b) "Humanistic-Fantastical" configurations

The technological-functional configurations
are the effects of economical inputs due to
industrial rationalism; are produced by technicians
usually unprepared to face psycho-sociological
and human problems and their solutions to habita-
bility problems do not imply man's inner needs.

In fact, in the commonest of such configurations
(the so-called "4-standoff configuration")
"utilities are so important that they become
a major form-giver" (1). In other words all
inner configurations, from private quarters
to the exercise area, are designed in order
to be contained inside a standard compartment (2)
forming both the Habitation Module and the
Laboratory Module.

All this is against the charachteristics
of a confined space habitat as they were suggested
by psychologists and sociologists in order
to obtain for the crew psycho-physiological
well-being conditions aiming at mantaining
a due equilibrium between man and the habitat
he lives in an anti-stress situations (3).

These conditions are:

1) The flexibility of the elements forming
interior architecture, for their best adaptation
to variable activities aboard

2) The possibility to create or modify interior
volumes and shapes, with the purpose of
an emotional stimulation of the crew through
the habitat's variety

3) The use of various materials, textures and
colours in the different functional parts
of the space station

In the most rational configurations the
building care and economy, as well as the use
of modular elements and the simple style, are
in any case praiseworthy.
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HABITATION MODULE

» INTERNAL VOLUMES DIVISION

» FUNCTIONAL SCHEME

» ARCHITECTURAL FLEXIBILITY
section X » PRIVACY AND COLLECTIVE LIFE

1.WARD/BED -ROOM
—private functions-
.sleeping
-sexual activity
-recreational opportunities
.personal relaxation and meditation
-dressing
.personal transmission
~group activities -
-eating and drinking
e -meetings,conversation and group interaction
e activity
i section Y -working, studying together
-recreation opportunity
2.KITCHEN
food-drink preparation and stowage
‘house keeping
3.0PERATION FACILITIES
4.MEDICAL SUPPORT
5.HYGIENE FACILITIES
: 6.GYMNASIUM
-exercise facilities
shower
7.SANCTUM
e B b ibrary-study function / books-tapes stowage
e :%‘ ' «captain office
B : jﬁ : -spiritual meditation
R section Z «onboard training-task preparation
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The humanistic-fantastical configurations (4)
resulting from the activity of ''creative minds',
are a form of reaction to the monotenous
technolagical-functional configurations.

They show several positive design solutions,
even if sometimes they may have nothing to
do with the practical necessities of life aboard
and the possibility of the industrial production
of their component parts.

An "Humanistic-Technical" design study

The design philosophy of our project research
aims at obtaining a particular "TECHNICAL AESTHETICS"
(5), as the Russians define a new scientific
discipline synthesizing the highest form of
technological solutions with the aesthetics
of a harmonic architecture resulting from the
proper consideration of man's psycho-sociolegical
and functional necessities.

Therefore, our solution is related to the
new aspects of the different functions to be
carried on by the space crew, along with the
above mentioned new functions we discussed,
without changes in the usual basic configuration
-the "4-standoff architecture geometry" (2)-
of the Space Station.

Only the standard compartments were designed
in the light of new and proper habitability
criteria.

All this was also influenced by our researches
on analogous life conditions, including particular
situations of the European culture only, such
as cloisters. (6)

As a result of all this, the guidelines
of the interior design of the Habitation Module
were:

1 - FLEXIBILITY OF INTERNAL CONFIGURATION TO

FAVOUR CREW SHIFT AND SCHEDULE VARIATLONS
FACILITY OF ADAPTATION AND MODIFICATION

OF INTERNAL ARCHITECTURAL CONFIGURATIONS

FOR FUTURE DIFFERENT SPACE STATLON REQUIREMENTS
PRIVACY FOR PRIVATE ACTIVITIES AND FACILITATION
OF CREW COMMONAL ACTIVITIES

VARIATION OF VOLUMES, SHAPES AND DIMENSIONS

TO ARTICULATE INNER SPACE AND TO STIMULATE
HUMAN ASIMMETRY PERCEPTION

VARIATION OF VISUAL STIMULI THROUGH COLOURS,
TEXTURE AND LIGHTING (15)

RESPECT OF THE RULES OF SPATIAL HABITABILITY

AS REGARDS TO VISUAL AND KINAESTHETIC ASPECTS
AND SOCIAL LOGIC (8)

RESPECT OF THE "'4-STANDOFF ARCHITETTURE"(11)

2 =

The necessity of introducing new life spaces
satisfying new habitation necessities set ourselves
the task of "RE-DESIGNING' the general placing
of activities aboard in a more flexible vision

of their integration.

The result was a different division of the inner
volume of the module.

Therefore, in order to spare space and divide
the Module in confortable sections (8 crew
components, 2 hygiene facilities), we decided
to group into the same volume different functions
also.

These sections are:

1) WARD-BEDROOM

This is the largest area of the Module and
represents the clearest example of architectural
flexibility because the functions groupped
in this area are many and for referring to
the several habitability requirements we had
to design an interior modifiable architecture.
These functions are:
-Private functions-
(closed walls configuration)
a)Sleeping

-sleep chambers near "exit"

-sleep chambers away from toilet

-insulated sleep chambers

-sleep chambers with a volume of mc.5, larger
than other previous configurations

-acustic and visual privacy in sleep chambers
not visible through the entrance door of
the ward/bedroom

b)Personal Communications

-acoustically isolating doors to let crew
members to communicate with Earth (family,
friends) in total privacy

c)Sexual Activity

-possibility to unite two bed chambers in
order to let couples sleep together in total
privacy

d)Recreational Private Opportunities

-all leisure equipment (personal stowage
of volumes, compact tape player with earphones)
placed in every private chamber

e)Personal relax

-"direct" contact with the outside universe
through a large window (in every chamber)

f)Bressing
-stowage for personal dresses
~dressing anthropometric considerations
-Group Activity-

(open walls configuration)

group activity possible through the lowering
of the walls of the sleep chambers and their
disappearing into the floor.
a)Eating and Drinking 10,

-when open, the wardrobe walls form the floor
and the surfaces where food containers may
be fixed for eating and drinking. So meals
are possible in different positions and
not in only one like in the galley configuration
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of other designs (the chair concept is elimina-
ted).

-it is possible to eat alone or with others
(from two to eight people)

-the enlargement of the room {(up to 27 square-
meters), comparable to a large living room
on Earth, permits group meals also with
visiting personnel

b)Meetings, Conversation and Group Interaction

Activity (teleconferences)

-the creation of this large sitting room
permits conversation in relaxed positions
also with the possibility to have a glance
of the outside, a primary factor for the
crew's mental and emotional equilibrium (7)

c)Working/Studying together

-with this internal configuration sometimes
is possible to allow some crew members to
work or to study together (like on Earth)

d)Recreational Opportunity

-possibility of organizing videotape viewing
by all the crew putting video/proiection
coming out the ceiling at the end (or middle)
of the module
-all table games are possible reconfiguring
the tables of the private chambers
-workstation are also available for group
games and leisure studies

~-the large numeber of windows of this volume
(B in total) allows leisure time and viewing
of the station's exterior and of Space

-possibility of listening music together

e)Shift and crew handovers

-possibility of uniting seats and tables

(cold light colours are suggested for this
volume like: green, blue, bluegreen with small
amounts of bright colours)

2) KITCHEN

It is located in the central section of module
together with personal hygiene facilities to
make these services easier to use from all
the other functional zones.
a)Food and Drink Preparation and Stowage
-this smaller volume is used only for food
preparation and stowage
-it is designed to enlarge optically this
central section
b)House keeping
~from this central zone it is easier to clean
the other sections of the module
c)Compartmentalized Storage of Food
-a standard freezer and refrigerator is scheduled
d)Preparation Work Surface
-necessary for 2 or 3 persons
-it may be retracted to enlarge the kitchen
(a pale colored base is suggested, like white
or light gray, but with many particular functions
pointed with very warm color like yellow or orange)

3) OPERATION FACILITIES

This work station compartment is located in
this central section as it must be available
to all members of the crew.
a)Coordination of Station Operations
-it may be acoustically isolated from the
two other sections of the module through
two glass sliding doors
-this is used also for bullettin
b)Medical Support
-it is located in this isolable volume to
permit a complete isolation in case of emergency
conditions
(a light gray base with blue colored elements
is suggested)

4) HYGIENE FACILITIES

This section, devoted to personal activity,
needs privacy and so it is located in a central
position ( for use convenience) but in a separate
compartment, with its doors not facing on the
principal corridor.
a)Toilets and Handwasher
-two toilets to satisfy peak use period and
supply in the case one toilet falls (6)
-facilities for dental and oral hygiene,
hand and face washing, hair and scalp cleaning
~-cloting disposal and laundering
(white is suggested)

5) GYMNASIUM

It is located at the end of the module near
the "Sanctum",and it is separable with a glass wall
a)Exercise facilities
-possibility of conversation between two or three
_crewmen during exercise
-psychological association with the Earth
ecology (particular scents of flowers from
the greenhouse during exercise)
-possibility for integration of exercising
in routine operation like task preparation
and planning
-equipment for recording physical ability
performance
-ergometer driven power generator
b)Recreational exercise
~introducing the view and the odor of a green-
house for botanical experiments
-view of external station and Earth through
window
c)Shower
-we have located gymnasium and shower together
because it is psychologically better to
unit the bath, the clean of body, to the
physique health than to waste management.
(white is suggested)
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