Collapsible S

eeping Quarters

Glenn Johnson

Developing a sleeping quarters for the station that will orbit the moon.



Collapsible Sleeping quarters

One of the next modules for orbiting around the moon will not be able to launch with
sleeping quarters installed so a new style sleeping quarters that can be installed on orbit
will have to be developed.

Problem:

Develop a scaled model (1/3 or smaller) of a collapsible sleep quarters that will provide
privacy for the person to sleep, change clothes and relax. (the scale requirement is to
minimize cost, to make it easier to transport and display your product)

Requirements and Tips:

* Needs to have an entry door, a location for a light, openings for a fan to blow air in and
second opening the for removal of air.

* Needs pockets on the exterior to accommodate bags of water that will act as radiation
protection as well as a location for water stowage and help with sound absorption.

* Pockets on the inside would help with personal items

* Launches in a bag or multiple bags

Crew Quarters on the 1SS with
astronaut in sleeping bag

e Easy to install

* Provides visual privacy
e Absorbs radiation

* Absorbs sound




S\eepmg Quarters on the International Space Station

On the ISS, there are 4 US Crew Quarters
where the astronauts sleep and 2 Russian
Kyudas where the Cosmonauts sleep.
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Russian Kyuda

The kydas were built into the Russian Service Module, one on the port side and one on the
starboard side, and includes a vent that blows air into the kyuda near the cosmonaut’s
head and allows the air to leave thrOUﬁh a vent at the bottom of the door. There are lights

the crew can turn on and adjust as we

as communication and emergency panels,

electrical outlets for computers and a window so they can look out. One wall is flat and has

D-rings so they can attach a sleeping bag to the wall.
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Kyuda continued
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Iris closure for window Starboard Kyuda

Port Kyuda Air outlet
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Russian Kyudas

ISS006ES54117




Node 2 has 4 Crew Quarters—one on each wall < There are 4 Crew Quarters in
Node 2 Bay 5. They are a
standard rack size (about the
size of a large refrigerator)
with a segment that extends
into the isle way of the
module called the Bump Out.
The US Crew Quarters were
built separate from the
module and flown up on a

* Shuttle. All 4 are in aring
around the module. The
purpose of the Bump Out is
to give the crew more
internal space and to house
the air circulation system.
Each Bump Out has a fan that
pulls air into the Crew
Quarters and another fan
that pulls the air out so there
is redundancy for airflow and
a good mix of air and cooling.
The faster the fans blow, the
' more cool air is pulled into
the Crew Quarters.
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_ i The CQs are built such
> that there are two left

" Crew Quarters and two
. right handed. This

J shouldn’t matter for

t anything you are
designing but it may
~ explain some of the
pictures you might see |
as being opposite what |
you expected. There |
¥ are |ots of space

# station tours that
include the Crew
Quarters on youtube.




Bump out being removed for mamtenance

 ISS020E044598



* Airis pulled in through the front grill goes
through a fan and then blows out past the
crew’s face through a grill on the inside of
the CQ.

* A second fan pulls air from the a grill by
the crew’s foot area and sends the air back
into the rest of the module.

* There is no added cooling or heating of the
CQ air but the crew members are able
change the fan speed to their liking.

QOutside
inlet grill

ISS020E014290



US Crew
Quarters

ISS020E010067

Looking up from floor of CQ

Looking down from ceiling
Bungees to control o\
personal items and
clothing
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How will the collapsible
sleep quarters be different?

* Both the US and Russian sleep quarters on the ISS are more than what
the program is looking for at this time for the new modules that will orbit
the moon. This collapsible sleeping quarters needs to be small enough
that it will fit through the 90 cm diameter hatch on the Orion and can be
deployed into the space station quickl¥ and easily. The cloth will give the
astré)nlaut some privacy and darkness from the status lights of the
module.

* There are lots of different types of pop up tents, laundry baskets and
children’s play structures that could have some valuable ideas for making
a sleep station for the astronauts. The tricky part is making this as simple
ﬁfﬁ structure as those but better by having places to put a fan and a
Ight.

* To aid both your team and the people whom are looking at your idea, it
would be valuable to have a scaled dummy to represent the person inside
your colla‘osible sleep quarters. One that is similarly moveable to a
person will allow comparisons for how the person will enter and exit as
well as the space for changing clothes. You may choose any figure and
scaleél/3 or smaller) you like but something on the order of 10 to 12” tall
would be easier to work with and transport when giving a presentation.
Unfortunately it also means the details are tighter together. Your first
demonstration model may be paste board and paper but your final
design will need to be cloth to show the flexibility and how your team
plans to fold it.




Radiation and sound

* The crew needs to have some extra protection from
radiation since they will be far from the Earth’s protective
magnetic field. Water is a good radiation absorber. Since
the station will need to have a supply of water stowed in
some ContinEency Water Containers—lodine (CWC-I)
bags, it may be valuable to make the sleeping quarters part
of the stowage plan for the water. By placing some
pockets on the outside of the sleep quarters that are sized
to hold the water containers, the CWC-I bags would act
both to protect the astronaut from radiation as well as
absorb some of the surrounding sound. Some internal
pockets would also be helpful for containing personal
equipment.

* The CWC-I holds approximately 22 L
18” x 15”"x 3 to 5”
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