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SALYUT 
SPACE STATION



FRAMING THE PROBLEM

Historic Salyut Space Station used for 
international reconnaissance to be 
redesigned for commercial use 
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VISION - MISSION - GOALS

Vision
To design a beautiful environment 
with advanced technologies, 
aimed at providing a luxurious 
experience for clients. 

Mission
To undertake the research and 
development of systems, users, 
and future design 

Goals
● O b ta in  stu d ies a n d  exa m in e system s a n d  

su b system s 
● O p tim ize  d esig n  of ea c h  system , look in g  

in to fu tu re  tec h n olog ies
● E va lu a te  req u irem en ts a n d  op tim ize  u ser 

exp erien c e
● C rea te  b ea u tifu l, in tu itive , s im p listic  

d esig n

P h oto c ou rtesy of E xc a lib u r A lm a z P h oto c ou rtesy of E xc a lib u r A lm a z

vision mission goals

P h oto c ou rtesy of K erb a l S p a c e P rog ram



Tourist

Goals : w a n t u n iq u e, on e-of-a-
k in d  exp erien c e (even  in  sp a c e)

Challenges : op eration s, sa fety, 
tra in in g , c om fort of g ra vity

Behaviors : w illin g  to ta k e  risk s   

● B illion a ire  a g e d istrib u tion : 
6% a g e 35-4 4
20 % a g e 4 5-54  
26.8 % a g e 55-64
25% a g e 65-74

R esearc h  G rou p                    

Goals : to w ork  effic ien tly a n d  
effec tively

Challenges : w ork in g  in  
m ic rog ra vity c on d ition s, p ow er 
a n d  tec h n ic a l req u irem en ts

Behaviors : c rea tive, ta sk -orien ted , 
tec h n ic a lly c om p eten t 

U n m an n ed  R esearc h  
(rob otic )

Goals : to m a n u fa c tu re  in  
m ic rog ra vity en viron m en t

Challenges : w ork in g  from  
ea rth , op eratin g  rob otic  a rm ,  
a d a p tin g  eq u ip m en t, p ow er 
a n d  tec h n ic a l req u irem en ts

Behaviors : foc u sed , ta sk -
orien ted  

C rew                                   
(op tion al)

Goals : to op erate fu lly fu n c tion in g  
sta tion . S erve a s  sp a c e h ost to 
g u ests

Challenges : resp on sib ility, tim e 
m a n a g em en t, c u ltu ra l b a rrier 
w ith  g u ests

Behaviors : ta sk -orien ted , stress 
m itig a tion , c a lm

USERS
P h oto c ou rtesy of  E lon  M u sk  tw eet

P h oto c ou rtesy N A S A P h oto c ou rtesy of  A la rm y P h oto c ou rtesy N A S A



CONOPS - O V E R V IE W

Manned (Tourist and R&D):

Unmanned:

- Reviewing Operations from Mission Control

Duration of Operations

Manned R&D (30 days)

Tourism (2 weeks)

Training and 
Flight Prep Launch Flight 

Operations
Departure / 
Landing Debriefing

Presenter
Presentation Notes
Two tourists have purchased a one week travel to space. Their goal is to have a one-of-a-kind, novel experience. They aim to experience the very best of space flight. The first stage of the mission is launch. The two tourists plus one crew member will launch from the Almaz at the launch site in Israel.  The almaz will transport them to the Salyut space station, which will be already in orbit. The almaz will dock to the Salyut where they will deboard. The second stage is to begin habitation on the Salyut. The crew member’s role will be to facilitate operations and maintenance of the Salyut as well as serving as concierge to guests. They will be trained in a wide range of fields including engineering, medicine, and flight aviation. The guests will spend the day enjoying the unique, extraordinary activities of life in space. The aim of this mission is to optimize and heighten the experience of each activity. This includes a better food preparation and dining experience, sleeping quarters, bathrooms and hygiene. The third stage is return to earth. Guests and crew members will board the Almaz and depart the Salyut. The Almaz will land in the ocean where safety crew will transport them back to the mainland.  





USER EXPERIENCE

Tourist: R&D:

Zero G games and dance Photos/ Video Calls Telescope with audio guide

Painting in SpaceSpace ChampagneCooking

- VR Space flight drone - “Astronaut work”

- Interstellar “message in a bottle” - “Solar radiation drill”

- Pharmaceutical
- Technology Development
- Earth and Space Science
- Human Resources
- Education
- Physical Sciences
- Biology/ Biotech
- Materials manufacturing
- Miscellaneous



ORBIT - SUN SYNCHRONOUS POLAR ORBIT

● Radiation concerns: affect human health & 
digital equipment performance

● 200 -1000 km high



DESIGN DRIVERS

VALUE BASED DESIGN : 
To a ffec t va lu a b le  c h a n g e, d esig n  
solu tion s m u st a c k n ow led g e th e  sp a tia l 
lim ita tion , fu n c tion s, a n d  fea sib ility in  
sp a c e . O n ly th en  c a n  w e stra teg ic a lly 
d esig n  for u n d erlyin g  g rea ter va lu e . 

va lu e b ased  d esig n

sp a c e

fu n c tion

feasib ilityKEY INSIGHTS

DESIGN LIMITATIONS

DESIGN CONCEPT



DESIGN DRIVERS

K ey in sig h ts  from  stak eh old er

Ad a p ta b le  sp a c e  for d ifferen t u sers , flexib le  

d esig n

L ow  u p fron t c ost a n d  p rofita b ility

B ea u tifu l, lu xu riou s a esth etic

S im p le , p ra c tic a l solu tion s

H ig h  d esig n  
su p p ort

H ig h  p riority

L ow  su p p ort

b eau tifu l

L im itation s

● R estric te d  volu m e

● R estric te d  sh ell 

● R R V  h old s u p  to 6 p eop le

L ow  p riority

P rac tic a l 

p rofitab ility

flexib le



The likelihood of failure is 1.85 times greater 

E xten sion s of th e  existin g  su p p ort stru c tu re  is  feasib le  h ow ever it w ou ld  it w ou ld  tak e  a  w ay a  
s ig n ific an t am ou n t of sp a c e  from  an  a lread y sm all c ab in

● F ac tor of sa fety for a  s in g le  w in d ow  sh ell is  .78
● F ac tor of sa fety for a  tw o w in d ow  sh ell .4 3

S TR E S S E S  O N  S YS TE M



GaAs Gen 4 Solar Array
● C u rren t c on fig u ra tion  

w ou ld  p rod u c e 10  k W

M ost effic ien t in  AM 0  

C ells  a re  a lrea d y sp a c e ra ted
S 1

S 2

S 3

S im p lified  E lec tric a l S ystem



Shell and Insulation 

W a ter S tora g e a n d  
R a d ia tion  sh ie ld in g

N etw ork  
a n d  P ow er 
a rra y

E xterior P orts

F ib er c a b le  & system  
c on n ec tion s

O vera ll layou t of su b system s



ANTHROPOMORPHIC ROBOTS

Motion tracking of hand movement Repeats motion to robot

Robotic arm will be on track that runs the length of the Salyut

Future challenges will be to overcoming the delay of communication time



Unmanned Research & 
development

Tourists (2 
persons)

Tourists (4 
persons)

Tourists (6 
persons)

Circulation 12.05 24.10 24.10 24.10 24.10

Storage 0.00 16.10 16.10 16.10 16.10

Sleeping quarters 0.00 5.40 10.80 21.60 24.00

Washroom 0.00 0.00 0.00 0.00 0.00

Bathrooms 3.60 3.60 3.60 3.60 3.60

Kitchen (food prep) 2.60 2.60 2.60 2.60 2.60

Kitchen (food storage) 0.00 0.48 0.72 1.68 2.16

Dining area 0.00 0.00 1.16 2.33 3.00

Crew Storage 0.00 0.19 0.38 0.76 0.76

Equipment - ECLSS 3.80 3.80 3.80 3.80 3.80

Equipment - Workstation 0.00 1.20 0.00 0.00 0.00

Plants 0.00 0.00 0.20 0.20 0.20

Total Volume 22.05 57.47 63.46 76.77 80.32

Research 58.41 22.99 17.00 3.69 0.00

Total Salyut volume 80.46 80.46 80.46 80.46 80.46

VOLUME STUDIES



overlapping space & functions

CIRCULAT
ION

STORAG
E

STORAG
E (for 

ancillary)

SLEEPIN
G 

QUARTE
R

WASHR
OOM

TOILET KITCHEN 
FOOD 
PREP

KITCHE
N 

STORAG
E

DINING 
AREA

ECLSS WORKSTA
TION

RESEAR
CH 

EQUIPM
ENT

PLANTS

Circulation (30% of 
volume)

C NO NO YES YES NO NO NO YES NO YES NO NO

Storage (20% of volume) 
*

C NO NO NO NO NO NO NO YES YES YES NO

Storage -for ancillary 
spaces, 

C YES YES NO NO YES YES NO YES NO NO

Sleeping Quarters per 
person (m3)

C NO NO NO NO NO NO NO NO NO

Washroom C NO NO NO NO NO NO NO NO

toilets each C NO NO NO NO NO NO NO

kitchen - food prep C YES NO NO NO NO NO

kitchen - food storage C NO NO NO NO NO

Dining area C NO MAYBE NO NO

ECLSS 3 racks C NO NO NO

Workstation C NA NA

Research * C NO



VOLUME STUDIES - U N M AN N E D



VOLUME STUDIES - R &D



VOLUME STUDIES - 2 P E O P L E



VOLUME STUDIES - 4  P E O P L E



VOLUME STUDIES - 6  P E O P L E







ZONING - VOLUME STUDIES

Option A

Option B



DESIGN CONCEPT



ZONING - TH E  D E S IG N



INFLATABLE ATTACHMENT: BEAM

Volume -
Packed - 1.4 cubic m.
Unpacked - 16 cubic m.

Length -
Packed -2.16
Unpacked -4.01

Diameter -
Packed -2.36
Unpacked -3.32

Mass - 1400 kg

Launched with Spacex 
Dragon Trunk

Launched fully 
equipped at 1/10th size

If honeymooners are on board, it is considered they will sleep at the BEAM 
separate quarter increasing the visual comfortability for sleeping to the rest of 
the tourists 



● Separate distinct zone for entertainment in order to 
d iversify th e  tou rists  a c tivities 
(p la yin g  g a m es, a rtw ork s)

● H on eym oon ers p la c e : n o a n y oth er tou rists  w ou ld  
d istu rb , sm ells  a n d  sou n d s isola tion

● S p a tia l exp a n sion  of th e  sta tion  to p rovid e  d ec en t 
room s

● P rojec tion s in sid e : sta rs , floa tin g  is la n d s, ea rth , 
w a tc h  m ovies

BEAM FUNCTION



Possible solutions
- Negative pressure bed for fluid shift to lower body
- Increase comfort and sleep quality by adding magnets to the 

sleeping bag on either side.  It will then a pad made of ferrous 
material .  This will mimic the sense of gravity as magnets pull 
the body against the pad by cradling, rather than being tethered 
or restrained.  It should also restore the loss of magnetic field of 
earth.  Magnets' inherent health benefit are well documented 
and are currently being used in the health industry.  
Benefits are reported with stress, mood, inflammation, 
insomnia, orthopedic healing, pain management, circulation 
and allergies which are some of common problems astronauts 
experience in space.

DOUBLE BED QUARTER FOR COUPLES
pl

ay
fo

am



ZE
R

O
 G

 A
R

T A p art of th e  In terview  
w ith  a  sp ac e  artist:

Nahum, what did you want 
to achieve with this zero 
gravity flight in terms of 
art?

Th e in ten tion s of th e  p rojec t 
w ere  to exp lore  g ra vity, th is  
u n iversa l forc e  on  th e  p la n et 
th a t h a s sh a p ed  u s, a n d  
everyth in g  w e k n ow  h ere , 
b y c h a n g in g  ou r p ersp ec tive  
on  it th rou g h  its  a b sen c e.

http://drive.google.com/file/d/1q4BCSoLjgPgvI5xTdTEvKc-VKUzHU73S/view
http://drive.google.com/file/d/1q4BCSoLjgPgvI5xTdTEvKc-VKUzHU73S/view


STUDIES OVERVIEW -

D
es

ig
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at
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 S
tu
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ed

Secondar
y

Tertiary

ECLSS

Power

Exercise

Express Racks; Internal volume - 1.571 cubic m; Weight - 104 kg; supporting additional 700kg 

Due to the shortness of missions, tourists do not need to maintain exercise routine as astronauts do. 
Instead, we offer to incorporate automatic massage mechanisms into the sleeping quarters.

Primary

Kitchen

Robotic 
Arm

Storage

Hygiene

Volume

Conclusion

Modular kitchen equipment system: cappuccino maker, convection oven, beverage refrigerators

Body wipes, towels. Looking into feasible options such as expandable shower space

A bundle of sensors strategically placed around the Salyut; Assumption of using 20% optimized 
system; simplified architecture ; Reduced maintenance time

Optical Fiber

Solar Panel 

Windows

External port connecting fiber to interior to provide lighting 
reducing optimizing power consumption 

GaAs Gen 4 solar panels with a surface area of 38.5 m^2

D
es

ig
n 

Fe
at

ur
es

 S
tu

di
ed

Secondary

Tertiary

Primary Robotic systems will be used to help operate and maintain the station while it is un -inhabited. 
● The arm will s it on track that runs  the length of the s tation. 
● Motion tracking of hand movements  will control the the actions  of the “hand” 
● Relative motion  of the arm will be monitored and algorithmically meas ured to ens ure not 

to accidentally damage other s ys tems



STRESSORS: PHYSICAL AND PSYCHOLOGICAL 

NOISE,

Visual crowdedness

smell

noise



Biophilic design refers to humans innate connection to nature 
and natural processes to improve health and well being of spaces 
we live and work in. 
+Psychological, Spatio -social, Sensory benefits

Works in hand with Attention Restoration Theory (asserts that 
people can concentrate better after spending time in nature, or 
even looking at scenes of nature)

AESTHETICS, BIOPHILIA 

light/direct connection materials

Non -direct connection to nature, stimuli

organicwater stimuli

PHOTO COURTESY OF OUTBOX

Photo courtesy of International Journal of 
Environmental Research and Public Health



EVACUATION- EMERGENCY PLAN

In the event of sudden decompression it  is  very q u ic k ly n o lon g er a  
p rob lem  for th e  a n y c rew  or p a ssen g ers .

In  ord er to p la n  for small emergencies with passengers, m ore th a n  
lik e ly th e  in stru c tion s w ou ld  b e to p u t on  temporary oxygen masks (In  
th e even t of less  ra p id  d ec om p ression ) a n d  p rovid e a n y necessary first 
aid . Th en  p u t on  flig h t su its  a n d  m a k e a n  em erg en c y d esc en t to ea rth .

In  th e even t th ere  is  only crew on  b oa rd , if a t a ll p ossib le  th ey w ou ld  b e 
g iven  g u id a n c e on  h ow  to m a n a g e a n y p rob lem  or to m a k e a n  
em erg en c y d esc en t to ea rth  if th e  p rob lem s a re  too severe .

M ore resea rc h  is  n ec essa ry. 



THANK YOU

PHASING FOR LAUNCH

DEVELOPING DESIGN

Next Steps

TRANSITIONS BETWEEN USERS
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