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MISSION OVERVIEW

This is the 14th flight of Columbia and the 54th for the space
shuttle.

The flight crew for the nine-day STS-55 mission is commander
Steven (Steve) R. Nagel; pilot Terence (Tom) T. Henricks; payload
commander Jerry L. Ross; mission specialists Bemard A. Harris, Jr.
and Charles (Charlie) J. Precourt; and payload specialists Hans
Schiegel and Ulrich Walter of Germany. The crew will be divided
into a blue team, consisting of Nagel, Henricks, Ross, and Walter,
and a red team, comprising Precourt, Harris, and Schiegel. Each
team will work alternating 12-hour shifts, providing for around-the-
clock operations.

STS-55's primary mission objective is to successfully launch,
operate, and return Spacelab D-2, a German-sponsored payload that
is designed for conducting research in a microgravity environmenit.
The payload is composed of the Spacelab long module with transfer
tunnel, a unique support structure (USS) for mounting experiments
outside the module, and a complex autonomous shuttle payload:
Reaction Kinetics in Glass Melts (RKGM). Module experiments
will investigate material and life sciences, space technology, and
automation and robotics, USS experiments will conduct Earth and
stellar observations.

Spacelab D-2 is the second German Spacelab mission (Space-
Iab D-1 flew in October/November 1985 on STS-61A). It is under
German mission management, and Germany is responsible for its
operation. In addition to continuing research and scientific experi-
ments from Spacelab D-1, Spacelab D-2 will investigate and qualify
technical and operational techniques and procedures in preparation
for the operation of space station Freedom.

Some of the specific areas of investigation are described below.

Material Science—The material science experiments are in the
areas of fluid physics, nucleation, and solidification. The fluid phys-
ics experiments include the study of capillarity and instability,
change of phases, and heat transfer and diffusion. The nucleation
and solidification experiments will study nucleation, dynamics of
the solidification boundary, and production of monocrystals.

The Holographic Optics Laboratory (HL) will investigate tran-
sient heat transfer, mass transfer, surface convection, and particle
motion in optical transparent media via holographic methods. Four
different experiments will be performed in the HL: Interferences par
Diffusion de Liquides dans L Espace (IDILE), Interfusion in Salt
Melts (ISIS), Marangoni Convectionin a Square Cavity (MAC), and
Nucleation and Growth in Binary Mixtures With Miscibility Gap
(NUGO).
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The Werkstofflabor (W) consists of seven separate experiment
facilities. Experiments in these facilities will study several areas of
metal processing, crystal growth for electronics applications, fluid
boundary surfaces, and transparent phenomena,

The Material Science Experiment Double Rack for Experiment
Modules and Apparatus (MEDEA) accommodates three separate
experiment facilities: the high-precision thermostat (HPT), gradient
furmace with quenching (GFQ), and the elliptical mirror fumnace
(Elli). Material science and physical chemistry experiments will be
carried out in the areas of critical-point phenomena, direction solidi-
fication of metallic crystals, and long-term crystallization.

Radiation Detectors (RDs) is a set of four experiments in which
different types of material and biological probes will be exposed to
different environmental conditions. The results of these tests will be
used in the development of radiation protection in space.

Biological Science—The biological science experiments will
study the electrofusion of cells, cell functions, reaction to gravity,
development processes, radiation, and behavioral physiology.
Human physiology experiments will be performed in the areas of
cardiovascular systems, pulmonary functions, and hormonal
adaptation.

Biolabor (BB) experiments will study the effects of the absence
of gravity on plants and animal organisms and on single cells
(gravitational biology). BB experiments will also investigate cul-
tivation methods for different cells and electrofusion of plant and
animal cells (biological methods).

Anthrorack (AR) will measure cardiac, pulmonary, and meta-
bolic function in resting conditions and during challenges that are
imposed to change the subject’s cardiopulmonary function. The AR
experiments will investigate fluid shifts, the hormonal system, lung
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circulation and ventilation, deconditioning of the cardiovascular
system, and the body’s reaction to different physical states.

Baroreflex (BA) will investigate changes in the baroreceptor
reflex that play a major role in the development of conditions
responsible for the fall of blood pressure (orthostatic hypotension)
after space flight.

The urine monitoring system will collect urine samples from
each crew member. The urine samples will be analyzed for protein



metabolism, fluid electrolyte regulation, and pathophysiology of
mineral loss during space flight.

Technology—Technology areas of study will include automa-
tion and robotics and transfer functions. In the Robotics Technology
Expetiment (ROTEX), a robotic arm located in an enclosed work
cell will be operated from both within the module and from the
ground. ROTEX will employ teleprogramming and artificial intelli-
gence to look at the design, verification, and operation of advanced
autonomous systems.

The microgravity measurement assembly (MMA) will measure
structural transfer functions at various locations in Spacelab, thus
providing information about experiment environmental conditions
for future Spacelab flights.

The Crew Telesupport Experiment (CTE) will demonstrate
communication between on-board and ground computer-based doc-
umentation files (text, graphics, and photos) combined with real-
time graphical inputs by crew members and the ground. The CTE is
intended to enhance the effectiveness of payload operations, mainte-
nance, and scientific return,

Earth Observation—The Modular Optoelectronic Multispec-
tral Scanner (MOMS), an Earth-observing instrument located on the
USS platform, is an imaging and sensing instrument that will
provide photogrammetic mapping and thematic mapping
applications.

Astronomy—The Galactic Ultrawide-Angle Schmidt System
(GAUSS) camera, located on the USS, will be used to study the
Milky Way.

Atmospheric Physics—Various materials will be exposed to
the atmosphere, and the effects of the exposure will be observed.
The Atomic Oxygen Exposure Tray (AOET) will obtain in-situ
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reaction rate measurements for various materials that interact with
atomic oxygen.

RKGM—This getaway special experiment will study the
processes involved in the formation of a glass melt, specifically the
process of mass transport by diffusion. Mass transfer is controlled by
either diffusion or buoyancy convection. On orbit, the crew will acti-
vate the RKGM payload, and then experiment electronics will run
an automatic experiment control sequence.

The shuttle orbiter Columbia plays the role of “mother ship” to
the Spacelab D-2 payload, serving as a stable and reliable platform
for microgravity investigations and providing a stable attitude,
power, and cooling needs.

STS-55’s secondary objective is to perform the operations of
the Shuttle Amateur Radio Experiment (SAREX) II payload.






