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OFFICE OF SPACE SCIENCE AND APPLICATIONS

OSSA Microgravity Payload Strategy
CONCERT

In evolving from Spacelab to Space Station, OSSA’s
strategy calls for:

e Increasing the frequency of hands-on science
opportunities in space,

e Extending the orbital stay time of the scientist
and engineer teams, and

e Evolution of experiment hardware to Space Station
facilities.
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Evolution to Space Station Facility

' SPACELAB SPACE STATION
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Microgravity Sclences Space Stalion Activities

SPACE STATION FURNACE
FACILITY (SSFFY

PROTEIN CRVSTAL
GROWTH FACILITY

MODULAR CONTAINERLESS
PROCESSING FACIUTY (MCSPFR)

RIOTESHNOLOGY FACIITY BTF)

Materials research In metals and
alloy solidification and crystal
growth

Higher quality crystals for
advanced electronic devices

Materlals with unique or
Improved propertles

High quality crystals grown
under controlled conditions

Increased understanding of
processes involved

Pharmaceutical, medical, chemical
and bilotechnology applications

Provide a basilc support for

a wide range of experiments
through use of hybrid design of
levitation techniques

Enhance separation processes
for purification of blological
materials

Obtain basic Information on

effects of microgravity on
blological processes & living
organisms at the cellular level

Enhance production of complex
blomaterials

SSFF

APCGF

BTF

MODULAR CONMBPUSTION FASILITY
(VI ERp)

Understanding of fundamental
theories of combustion
processes and phenomena

Provide data for combustion
related applications (fire safety/
control, Improved processes,
advanced furnaces and bolilers)

MCF

ORBANIC/POLYMIER CRYSTAL
AROWTH EXPERIMENTATION

Understanding the Influence of
gravity on the processes of
ordering organic and polymer
molecules

Establishes reilationships between
materials structures and their
properties

OPCGE
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Develop further understanding of
fundamental theories of fluld
behavior

Provide improvements In thermo-
physical property measurements

Provide data related to flulds
applications/systems (in-space
fluid management)

FP/DF
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Challenges and improves
existing sclentific theory
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MICROGRAVITY SCIENGCES PRECURSOR FACILITIES

ABYANCED PROTEN CRVSTAL | sl _ _ _ _ _

[}
EARLY PHASE ACTIVITIES (PCGM) @ROWTH PACILITY :
ADVANCE TECHNOLOGY
Hand held experiments High quality crystals grown DEVELOPMENT
under controlled conditions o Laser light scattering
o Non contact temperature
measurement
increased understanding of o Advanced diagnostics
[E) @ @ ‘:" processes Involved o High resolution high frame
rate video
i '> Pharmaceutical, medical, chemical o Vibration isolation
and blotechnolo applications
: 9y 2P ATD

PROTEIN CRYSTAL GROWTH

PHASE TWO (PCG-II) A p c G F

Evolved from hand-held PCG <
Several trays of chambers

_____> Temperature control, manual

S

OSSA sponsored experiments PROTEIN CRYSTAL GROWTH
PHASE FOUR (PCG-IV)
hﬂldt’e(:kA'SRAHJE)( \IOrSIOl\ ‘\ut‘,nnateti dls;)er\s"1g
p @ @ - U ﬂ Increased monltoring and

characterization techniques

OSSA sclence and OCP sponsored

PROTEIN CRYSTAL GROWTH commerclal experiments
PHASE THREE (PCG-Ill) Spacelab/CDSF verslon

Evolved from hand-held PCG PC@=(1V
Several trays of chambers
Temperature control, manual PROTEIN CRYSTAL GROWTH
——P PHASE_THREE (PCG-IIl
OCP sponsored commerclal exp.
UAB CCDS OCP sponsored commercial exp. } '
Middeck/SMIDEX version » CDSF verslon

PC@=101010 PCE@=111
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Life Sclences Space Statien Astivities

1.8 METER CENTRIFUGE FACILITY LIFE SCIENCES RESEARCH FACILITIES

® Equipment verification

® Conduct long term scientific Investigations

e Exoblology

Gravitational biology

Space physiology

Controlled Ecological Life Support Sys. (CELSS)

e Verlfly functional/checkout of flight hardware

e Conduct long term sclence Investigations on
small animals and plants

- Countermeasures using artificlal gravity
- Used for control studies

- Varlable gravity studles to measure
threshold responses
e Types of research planned: .,1|
- Cardlovascular
- Neurovestibular
- Muscle/Skeleton
- Gravitational blology
PACE SPACE
LONG DURATION CREW OPERATIONS BIO « & BIO = B8
COUNTERMEASURIES STUDIES
o Equipment verification
PACE SPACE
Bq® a Q) o
e Observational studies BIo-8 7
e Verlfy long term countermeasures
effectiveness
— FLIGHT SYSTEMS DIVISION
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OSSA ChSF Utilization [Plemn

l 1991( 1992[ 1993) 1994[ 1995' 1996] 1997|
| SPACEHAB | | | | | | |

N N NN NN
2 R % ‘“‘
| CDSF Attached Opns & Free Flyer CDSF Free Flyer
Space'ab (Self-powered attached EDO and orbiting free flyer)

Program
Augmentation

Space Station

Space Station
Test Bed

U.S. Man Tended
Free Flyer

Extended Duration
Opportunities
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Life Sclences Space Statien Astivities

1.8 METER CENTRIFUGE FACILITY LIFE SCIENCES RESEARCH FACILITIES

® Equipment verification

® Conduct long term scientific Investigations

e Exoblology

Gravitational biology

Space physiology

Controlled Ecological Life Support Sys. (CELSS)

e Verlfly functional/checkout of flight hardware

e Conduct long term sclence Investigations on
small animals and plants

- Countermeasures using artificlal gravity
- Used for control studies

- Varlable gravity studles to measure
threshold responses
e Types of research planned: .,1|
- Cardlovascular
- Neurovestibular
- Muscle/Skeleton
- Gravitational blology
PACE SPACE
LONG DURATION CREW OPERATIONS BIO « & BIO = B8
COUNTERMEASURIES STUDIES
o Equipment verification
PACE SPACE
Bq® a Q) o
e Observational studies BIo-8 7
e Verlfy long term countermeasures
effectiveness
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CDSF Utilization

Primary OSSA use in the attached mode

® Represents opportunity to obtain up to 25-days
of attached haiids-on science and perform some
automatic flyer activities

- Supplements Spacelab science opportunities
- Represents initial test of man-tended free flyer
- Offers timely return of selected samples

® Remote/automatic operational test bed for
Space Station

® Use as free flyer when need materializes

R
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MODPULE OPPORTUNITIES PRIOR TO SPACE STATION
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