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SPACE STATION PROZRAM eTATUS
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SPACE oTpTioN PRERAM  AcolMPTIoN S

L ALL PARTO oF o ATIoN Wikl BE LAINCHED
N ZHITTLE PAYLOAD BAY -
~|4-0" MAX. ob . X ~45" MAX. LEN&TH,

2, oTATION WILL FLY IN Low EARTH crPIT,
(LEOQ) ~200-202 MILE ALTITUPE AT
Low Ml INATION, ~-28.57

3 S5OLAR PHOTOVOLTAIC POWER, ~ 75 KW/,
4 ZERO -GRAYVITY (NO ARTIFlcIAL 1),

5. BUPAET For NITIAL OPERATIMNG
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CONCEPT PEVELOPMENT @Koulﬂ Loc. M&ozp:" ,

. AUTONOMY .
A0 PAYS WITHOUT T  REVISOMT
B DAy W/ ROUTINE GRoOUND SUPPORT
24 HOUR® W/O ANY cOMM. FRoM aroUND

2. CREW: o
. 6-BPECPLE oN “0 DR TOLRS
f MIYTURE OF FILOT  Mi9lol & PAYLOAD TYPES

2 cOMMAMD & CONTROL-:

COMPLETELY DloTRIPUTED T EACH MODULE
No I gm D&YEII

4 SAFETY - |
DINGLE PERCENED |BEVEL, WITH DloTR.
SAFE HAENS 1o oUPPORT ENTIRE cREW/

FoR 2| DATYTS




) SPACE HUMAW FACTORS

FOR. WORKING & LI NG auylzouMgMTe

IMAXIMZE HUMAN PRoPUCTINVITY!:

« CREW PERFoRMANCE

- VA TME AVAILABLE FOR PAYLoADS
. ROUTINE EVA = | 000 HOURS /~YEAR

NEW opPACE MlooioN cHARACTERIOTICS:
- LoNg PURATION, REPEATED oURS <F DUTY
« PERMANENT HARITATION WITH AUTONOMY
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- HGH LEVELS oF AUToMATION, MAN/MACHINE

INTERACTION & UGE <F RoBoTIco

COMMERCIALIZATION :
. COTTAGE INPUSTRY @R MA9S PRODUCTION?
. DIWERDE ACTNVITIES
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2) ARCHITECTURE

9-h

IArchitecture 1© a oocial art. [t becomes an
inetrument of $afe because it nat anly ceters to
reguirement but aloe ohapes and condifions  our |
reapaonses. 1t can be called reflective becanoe it
mircore g program of conduct and living. Af the
oame time thio arf of a planned environment doco
more, it aleo programe  our dqi\lj conduct” and our
entire civilized Ii?;r,. [+ modifies and often breake |
earlier ¢otabliched l'\abﬂ'.'l

— Richard Neufra, SurvivAL THRoUaH DeslaN,
Cogfard Unnersily Preoe) 1984, Page 214,




2) VOLUME

e MooT cRITIeAL aoalLE HE |19aUE @
= MooT coNOTRANNED BY EXTERNAL LIMITS .
— AFFECTS ENTIRE HARITABILITY BASELINE.
— CELENTANO clURVES.

e EFFORTSY To REPUCE cooTe Y HMNMoONG
\oLUME FPRESLENT A FAlLoE EcoHoA.

Y . EFFECTS oF NADERUATE  VOLLIME :
- FORceE MINIATURIZATION oF MANY TeM5.
— PRECLUDE MUcH "oFF-THE-SHELF HARDPWARE . |
— IMPEDE, IMPAIR R PREVENT ol-orelT MANTENANCE. |
~ DRNE UP veslal, ENGQINEERNS , FagrickTIoN £ |
INTEARATION coote BEYOND -THE MITAL oAYINGS.
- PMINIoH cREw PERFPORMAICE & COMFoRT.




J. T.CELENTANO: HABITABLE VOLUME REQUIREMENTS PER PERSON
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+ OMNE POINT _
(OVIET ENA PROTOCOL)

- Two PeINT -
( LocA- YERTICAL N oKYLAR OWo, 5PACELAR)
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( "DELTA" colFIGURATION —

PLAMAR. (2.ac. TPE) oTATIN oPTINS |

6-h
[«]




oLt

1

PLANAR SPACE STATION
REFERENCE ORIENTATION OPTIONS
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TWO POINT

REFERENCE ORIENTATION

SPACELAB SKYLAB

“LOCAL VERTICAL"
IN SKYLAB AND
SPACELAB

NASA—-Ames Research Center
Space Human Factors Office
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5) CIRCULATION

e OKYLAD EXPERENCE oHOWS 2 ALPECTS:
. cONNECTOM PETWEEN “olLUMES
2. PENETRATION THROUGH “VOLUMES |
2 pNIoiod OR oePERATION oF ol lUMES -

o PlOLoalCAL AMNAL-OHAES —
TRADITION N iy PLANNING
- SCALELEDONESS X cOMPLEXITH
- FlaURE/AROUND  AMPZALUITY |
. CENTER/END V& CENTER /PARTS cRelLATON

e FIWE CRCULATON. coNDITioNS - DEFANTONS
. ACCESSD 2. MULTPLE Acceoes

3. EaREZS 4 pUAlL- EaREsSS
5. DUAL  REMOTE ZQKE@?
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SKYLAB CIRCULATION CHARACTERISTICS
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ACCESS AND EGRESS DEFINITIONS

J L)

(a) ACCESS (b) MULTIPLE ACCESS
(c) EGRESS (d) DUAL EGRESS

(e) DUAL REMOTE EGRESS

NASA —Ames Research Center
Space Human Factors Office



0 PRINVACY
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. MANDATORSY FoR "STAYNG 2AUE I oPACE

- INDIVIDUAL coONTROL (PEROONAL  DOMAN)
VITRUVIUS'S PEFINIoN: "NVITATION L

e COMMUNITY cONTROL. B
N ock e 2 GEPERATIONS PETWEEN DOMAINS
. ENTRY Lock
2. DIRECT EVA ACCESS Tn EYXTERIOR
2 BUFFER BETWEEN PRNATE POMAINS
4. Lock 10O PRINVATE cREW QUARTERS
5 Lock To cOMMON AREASD
6. EXTERIOR. 2EPERATIONS 2 CLEARANCES
— |MFLUENCE oM |dmeRIOR. EUNCTION S




7) GROUP GATHERING PLACES

. \/ARDROOM
— GALLEY 2
— £.NNgG
— RECREATION / ENTERTANMENT
— WOREK AREA

- GROUP \WORK. esTATIOMs
- &TS RMS & AFT PlLoT &TATIoN

— NEEP For OFFIcE o©oN sKyYL AR
— LAPORKTORS MODU|_ES
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8) VIOLAL SYOTEMS |

e WINDOWS FOR ~WORK
— RENDEZ-\VoUS & POck|N &
— CELESOTIAL- OPSERVATION
— EARTH ORPSERVATION

e« WINDOWS For =~ ENTERTAINMEN-T
— MosT popyLAR PASTME oM oKYLAR
L WAS WATcHING EARTH &LIP by

WINDOW L OCATION, TVYPE, SIZE,
6HAPE R OPTICAL QRUALITY — CRITICAL

CLOSED clRcUIT TV. £ VIDEO
- 1O WHAT EXTENT cAM THEY
SUpoTITUTE FOoR \WINDOwWsS <

0c-h

- WINDOWS ADMIT UNWANTED RADIATION




VISUAL avyaTeEMS Z

e LIGHTING -

. SPECIFlc TAGK. LIGHTNG '
. AMBIENT  BAKGROUMD LiaHTING —

. ARTIFICIAL LigHTING:
- SOME STUPIES SHOW LOoNg “TERM BExRosUre
CONTRIBUTES To EATIGUE £ RRITARILITY
- UsE oF sUNLIGHT Fok INTERIOR |
ILLUMINA T o |

» EXTERIOR |LLUMINATION:
- SUPPORT EVA WORK caNTHUuOUsLY
THeolaH NigHTSIpE <

« EVA coNTrROL OF LUMINAIRESZ

Le-h




@) VIPROACOUSTICS

e SKYLAR WAS 0 QUIET, THE <UaHTEST Nolge
WOULD AWAKEN SLEEPING crEWMEM,

FORCING oNGLE oHIFT orERXTION.

e SHUTTLE FlLlaHT DECK | 20 L-oub,
HEADSETS MIST BE WORN FOR cONVERSATION.

* COUNTERMEASURE £ :
¥ = looLATION oR ATTENUATION AT ooURcE
— APSORPANT SURFACESD
— 50UND BARRIERS/ BULKHEADS BERWEEN
COMPPRTHMENTS IN A MoDULE

- POoO|TIVE |1920OLATION BETWEEMN
MopULE-eo

c AUDIO SYSHSTEMS
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- MODLILE PRESSUR
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NESTIOND FOR INTERIOR STRUCTURE

—> \WINDOW FrRAMING, o »
) ZE SHAFE QocC
— pUoT & GOHTMIHAHT' AC(/UML,lL.l;\TIO}ltJﬂON

- END CAP GEOMETRY

—  SUPPORT
WIHDOW@??—RZﬂﬁz PORTS, MECHANIGM,
METHOD of FABRICAT|ON
— SHEAR PN SECTIoN
T RAPAZOIDAL ORES
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DMECHAMI2S

- BERTHING MECHANIOM [MPORTANCE
CANNOT BE |&aNORED, IT | PROFPOLIND,

e CURREMT PERTHIMNG MECH. CONCGEPT \wAS
PEVELOPED AT 4o PFOR APOLL OQ/50YUZ (A&TP):

— oGl E- VECTOR, oMULTANEOUS ALIGNMENT
. — WORKED WELL FOR APOLLO

“;’ =1

¢ OPACE STATION MECHAHIOM MUsT
PERFORM MORE & DIFFERENT FUMCTIONS:
— GEOMETRIC FLEXIBILITY
— |5 - 20 VARIED UTILITY coMdNECTIONS
— oo TENM OF PERTHING Logalc
— MAINTENANCE X LIPGRADES PEWEEN PORTS
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2 UTILITES

e DIHTRIPUTION & coOMNECTION WILL BE -THE

MooT DIFFICULT INTEROR  DESIGM & PHYSICAL

SYOTEM INTEARXTION. PROBPLEM.

* CADE STUDY OF PLUMBING JoiNT5
(POTENTIAL LEAK & MANTENAMCE POINTS

— MAMNUAL cHANNEL: 2 Joid T HH!T@/Viﬁcé@z

— ?EMO‘V5 ACTUATED . 5 JoNT UNIT/ PIECED

- LOR CASE STUDY (MDAC) 2-D TRUSHSES
— AOOEMPLED (MAMUAL) BV A
— PEPLOYED (AUTOMANTED)

» REMoOTE/ AUTOMATIC ¢cONNECTIONS MAY BE
APPRORIATE OMLY  FoOR FREQUENT OR HAZARDOUS
UNITo or MODLLES or OPEEATIONS
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UTILITY CONNECTION CASE STUDY

7

2 LEAK
POINTS

RESULTS OF TRIANGULAR-TETRAHEDRAL

SPACE STATION STUDY: s\\

MANUAL CHANNEL CONNECTION:

2 JOINT UNITS/PIECES — PREASSEMBLED
CHANNEL INSTALLED BY HAND

REMOTE ACTUATED CONNECTION:

5 LEAK
POINTS

J \

NASA—Ames Research Center
Space Human Factors Office

5 JOINT UNITS/PIECES — PREINSTALLED
UTILITIES DEPLOYED AUTOMATICALLY
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DEFINITION oOF FUNcTION
CLARITY <@F FUNCTION

ORGAMIZATION OF FudcTiode = —

Do FUNCTIOMNS EQUA‘TZ
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