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P

MISSION OVERVIEW

This is the 4th flight of Endeavour and the 56th for the space
shuttle.

The flight crew for the STS-57 mission is commander Ronald
(Ron) J. Grabe; pilot Brian J, Duffy; payload commander G. David
(Dave) Low; and mission specialists Janice E. Voss, Nancy J.
Sherlock, and Peter J. K. (Jeff) Wisoff.

STS-57 has two primary mission objectives: to provide the
orbiter Endeavour as a science platform for experiments on the
SPACEHAB 1 payload, and to rendezvous with and retricve the
European Space Agency’s European Retrievable Carrier satellite.

STS-57 marks the first flight of SPACEHAB, a commercially
developed, pressurized, man-rated module that provides approxi-
mately 1,100 cubic feet of additional pressurized volume to the
shuttle’s manned working space and supports primarily orbiter mid-
deck-type experiments. Leased to NASA by SPACEHAB, Inc.
(McDonnell Douglas and Alenia), SPACEHAB has two primary
objectives: (1) to support NASA’s commercial development of the
space program by providing additional access 10 crew-tended, mid-
deck locker or experiment rack space, which is necessary to test,
demonstrate, or evaluate techniques or processes in microgravity,
and (2) to foster the development of a space infrastructure that can
be marketed by private firms to support commercial microgravity
research payloads.

SPACEHAB is installed in the forward quarter section of the
orbiter payload bay and is crew-accessible from the middeck via an
airlock/tunnel adapter. Its configuration is flexible, significantly
increasing its accommodation options for payload developers. Pay-
loads are primarily mounted in middeck-type lockers (up to 60) or
in a limited number of Spacelab-type racks. Experiments may also
be mounted externally on the module top, The SPACEHAB subsys-
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tems require orbiter resources including dc and ac power cooling via
the Freon heat exchanger, atmosphere makeup (oxygen and nitro-
gen), humidity control, and carbon dioxide scrubbing.

SPACEHAB is expected to provide users with frequent flight
opportunities with reduced lead time. SPACEHAB, Inc., may lease
the SPACEHAB facility space to other commercial customers on
upcoming flights. Currently, six flights are scheduled between June
1993 and June 1995; subsequent flights will be based upon market
demand.

For STS-57, SPACEHAB will house 21 payloads, and 6 will
reside in the orbiter’s middeck. The cargo is primarily microgravity-
oriented, emphasizing material science, life science, and human
factors. Approximately 110 hours of SPACEHAB operations are
planned.

SPACEHAB 1 experiments are as follows:

e Three-Dimensional Microgravity Accelerometer (3DMA) will
measure the effects of deviations of microgravity on the
SPACEHAB experiments.

* ASTROCULTURE (ASC-2) will provide water and nutrients to
plants growing in microgravity.

*  Application-Specific Preprogrammed Experimental Culture
System (ASPEC) is a bioreactor that will grow human cells and
tissue cultures.

* Bioserve Pilot Lab (BPL) consists of a refrigerator/incubator
module and multiple mini-labs that will conduct several
biomedical and fluid studies.

¢ Commercial Generic Bioprocessing Apparatus (CGBA) uses a
refrigerator/incubator module to process biological fluids.

Charged-Particle Directional Spectrometer (CPDS) will mea-
sure the intensity of certain types of charged radiation particles
within the SPACEHAB module.

Equipment for Controlled Liquid-Phase Sintering Experiment
(ECLIPSE) uses a fumace to study liquid-phase sintering of
metals in microgravity.

ECLSS Flight Experiment (EFE) will evaluate three elements
of the space station environmental control and life support
system: a phase separator, unibed filter, and bellows tank.

Gas-Permeable Polymer Materials (GPPM) will use a refrigera-
torfincubator module and a polymerization module to study
on-orbit polymerization of materials.

Human Factors Assessment (HFA) studies will include light-
and sound-level measurements, human translation, and use of
electronic media for tasks.

Investigations Into Polymer Membrane Processing (IPMP) will
study the transport processes for evaporation-casting of
polymer membranes.

Liquid-Encapsulated Melt Zone (LEMZ-1) will demonstrate
the feasibility of the melt zone process and the influence of
accelerations on the encapsulant and melt.

Neutral Body Posture (NBP) will investigate the effects of
posture changes in the human body in microgravity.

Organic Separation (ORSEP) will determine whether the sepa-
ration process for cells and heavy molecules in microgravity
results in a purer product.

Physiological Systems Experiment (PSE-3) is a continuation
study of microgravity’s effect on mammalian organ systems
and the tissue healing process.



* Space Acceleration Measurement System (SAMS) measures
- low-level shuttle accelerations with three triaxial heads and
stores the data on optical disks.

*  Support of Crystal Growth (SCG) will demonstrate room-
temperature growth of crystals from solutions to be used in
ZCG.

* Tools and Diagnostic Systems (TDS) consists of hardware and
procedures designed to increase knowledge of on-orbit system
mainienance and repair.

* Direct-Control Protein Crystal Growth (PCG) will use a ther-
mal enclosure system/crystal observation system (TES/COS) to
observe equilibrium rates of the crystal growth process.

*  Zeolite Crystal Growth (ZCG) will process multiple samples of
zeolite crystals in a furnace, using the samples derived from
SCG.

The flight crew will be required to perform various tasks during
the mission in the SPACEHAB module, including activation/
deactivation, monitoring, and in-flight maintenance of SPACEHAB
subsystems.

STS§-57’s second primary objective is the successful rendezvous
and retrieval of the European Space Agency’s European Retrievable
Carrier (EURECA) satellite, a free-flying reusable platform dedi-
cated primarily to microgravity experimentation (material and life
sciences). Originally deployed by the space shuttle Atlantis on mis-
sion STS-46 in August 1992, EURECA is scheduled to be retrieved
on orbit 48 of flight day 4 (mission elapsed time: 3/01:34) at an alti-
tude of 259 by 252 nautical miles. To prepare for the capture,
EURECA will orient to a solar inertial attitude and retract its two
solar arrays and two antennas. The orbiter’s remote manipulator sys-
tem (RMS) will be used to retrieve and berth EURECA for retum to

Earth. An unscheduled EVA may be performed to retract or separate
the EURECA antenna boom or to retract the solar array manually.
Once EURECA islaiched in the payload bay, power for thermal con-
trol will be provided by the remotely operated electrical umbilical.

STS-57 secondary objectives are described below.

The Superfluid Helivm On-Orbit Transfer Experiment
(SHOOT) will demonstrate the technology and critical operations
(containment, management, and transfer) required to service pay-
loads in orbit with liquid helium. SHOOT is the precursor to the
Superfluid Helium Tanker being developed by NASA JISC for the
replenishment of payloads from the shuttle and the space station. It
will demonstrate remote autonomous servicing operations with
ground and/or aft deck control. The payload consists of two liquid-
helium dewars, a transfer line, and electronic controls and instru-
mentation mounted on a multipurpose experiment support structure
with Hitchhiker M avionics. The payload will be mounted in the
middle of the payload bay. All but two of the fluid transfers will be
controlled by the Payload Operations Control Center. The crew will
conduct two transfers with the payload and general support com-
puter and supply reaction control system-induced accelerations
required to calibrate and evaluate SHOOT equipment.

The Fluid Acquisition and Resupply Experiment (FARE) II,
which last flew on STS-53 in November 1992, will investigate fill,
refill, and expulsion of simulated propellant tanks and liquid motion
in a low-gravity environment. The FARE configuration consists of
a spherical receiver tank, spherical supply tank, pressurization sys-
tem, vent system, structure and adapter plates, lights, ballast assem-
bly (power control box), flow meter, fire hazard blanket, and air-
bome support equipment. The tanks are made of clear acrylic plastic
to enable video recording of the fluid’s behavior. The test fluid is
treated water. The payload is operated manually and uses hardware
from the storage fluid management demonstration experiment flown
on STS-51C.



The Consortium for Materials Development in Space Complex
Autonomous Payload (CONCAP) IV experiment is contained in a
standard GAS canister mounied on the GAS bridge assembly in
Endeavour’s payload bay. CONCAP IV will grow crystals and thin
films through physical vapor transport. It consists of nonlinear opti-
cal (NLO) organic materials in microgravity and is a continuation of
the NLO crystal growth research conducted on a previous shutile
flight. Nonlinear optical materials are considered a key to many
current and future optical applications, such as optical computing.
The payload will be activated during ascent by a baroswitch and is
controlled by the autonomous payload control system in the
orbiter’s aft flight deck. Deactivation is performed as late as possible
in the mission to allow a long crystal growing period.

NASA’s Getaway Special (GAS) Program, which has flown 87
payloads on 18 previous shuttle missions, allows individuals and
organizations around the world access to space for scientific
research. On STS-57, ten GAS payloads from the U.S., Canada,
Japan, and Europe are manifested, plus the CONCAP 1V payload
and a ballast can. The GAS payload consists of various small self-
contained experiments integrated in a customer-provided standard
canister. Each canister can be made up of one or multidisciplinary
experiments, each with its own support system. They are controlled
by the autonomous payload controller, a small hand-held keyboard
used by a crew member in the aft flight deck. The GAS payloads are
mounted on a bridge assembly that spans the full width of the pay-
load bay and is installed with standard orbiter longeron and keel
fittings.

The STS-57 GAS experiments are as follows:

* G-022 (Periodic Volume Stimulus Method) will evatuate an
on-orbit method for gauging liquids in tanks.

*  (G-324 (CAN DO—Earth Resources and Astronomical Photog-
raphy) is a student experiment in which four cameras will take
1,000 photographs of Earth targets that will be compared with

Skylab photos for evidence of global change. The canister also
contains 350 small, passive student experiments.

G-399 (Brine Shrimp Growth and Salt Ion Transport) experi-
ments consist of creating insulin compounds, photographing
brine shrimp (Artemia) growth, and recording salt ion transport
across a permeable membrane.

G-450 (American Institute of Aeronautics and Astronautics
Experiment) consists of six self-contained experiment modules
that will study saccharin crystal growth, cryogen transfer
processes, bacterial growth under unfiltered radiation, seed
sprouting, and diffusion of fluids through membranes.

G-452 (Gallium-Arsenide Crystal Growth) is a Society of
Japanese Aerospace Companies, Inc., experiment that will
evaluate the formation of gallium-arsenide and indium-
antimony crystals in microgravity. It consists of 12 small
electric furnaces.

G-453 (Formation of Alloys) is a Society of Japanese Aero-
space Companies, Inc., experiment that will study the forma-
tion of heterogeneous alloys using gallium-arsenide and germa-
nium, the formation of thin-filmed single crystals on
indium-antimony, the formation of silicon-lead alloy, and
bubble formation of a boiling organic solvent in
weightlessness.

G-454 (Crystal Growth of Indium-Gallium-Arsenide) is a Soci-
ety of Japanese Aerospace Companies, Inc., experiment that
involves the growth of an indium-gallium-arsenide crystal from
vapor, growth of a selenium-niobium crystal from vapor,
growth of an opto-electric crystal by diffusion, and formation of
a superferromagnetic alloy.

G-535 (Effects of Heat Flux and Liquid Subcooling) is a NASA
Lewis Research Center experiment that will determine the
effects of heat flux and liquid subcooling on nucleated pool
boiling in a long-term reduced-gravity environment.






