Common (Standardized) Carriers

Requirements

Organizing principles

NASA 2003 Strategic Plan

Goal 3

Create a more secure world and
improve the quality of life by
investing in technologies and
collaborating with other agencies,
industry, and academia.

3.1
3.4*

Goal 7

Engage the public in shaping
and sharing the experience of
exploration and discovery.

— 7. 3*

8.3
8.4

Goal 8

Ensure the provision of space
access and improve it by
increasing safety, reliability, and
affordability.

Goal 10

Enable revolutionary
capabilities through new
technology.

— 10.6*

* These objectives are reflected in the overall Research
Partnership Program and thus not connected to specific
requirements of any single research program.

Space Architect Perspective
Capability Requirements

Connection to
OBPR 5 questions
and the Space
Architect's
Capability
Requirements. This
technology provides
indirect or enabling
support for the
activities in a number
of the OBPR
questions by
providing cost
effective support to
the greatest number
of researchers to
answer the maximum
number of questions.
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OBPR Organizing Questions

1. "How can we assure survival of
humans traveling far from earth?"

2. "What must we know about how space
changes life forms, so that humankind
will flourish?"

3. "What new opportunities can our
research bring to enrich lives on earth
and expand understanding of the laws
of nature?"

4. "What technology must we create to
enable the next explorers to go beyond
where we have been?"
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Requirement: basic
research tool: cost-
effective
experimental
apparatus. Most
basic science
conducted in
microgravity requires
the accommodations
provided by a
common set of
carriers because such
a fleet of common
carriers would
eliminate the need for
each experiment
developer to duplicate
this effort for systems
presently under
development for
upcoming flights.

Plans

Status, Plans, Connections to NASA's Mission and Vision
and to the Space Architect's Capability Requirements

Importance. Establishment
and maintenance of a
Common Carrier fleet will

Experiments
scheduled (and / or
planned) in space.
MERLIN: Presently
manifested for first
flight on ULF-1.
Available for earlier
use if desired by a
user

EAGLE: A variant of
EAGLE was
successfully flown on
STS-105 in support of
the DCPCG
experiment

Smart EAGLE: Not
presently manifested

reduce research costs,
expedite schedules, and
stretch NASA research
funds by allowing
experimenters to focus on
the "science specific"
portion of their systems.
This will enable much NASA
science to purchase off-the-
shelf equipment — as many
other areas of standard
science labs do with their
standard lab equipment.

Hypotheses. Because
— the current carriers in the
manned space flight
program have common
structural interfaces and
size requirements, there
is a need/desire for
common middeck locker
sized carriers both with
and without thermal
control, data interfaces,
and power
accommodations.

Hypotheses & Projects

Project: COMMON (STANDARDIZED) CARRIERS
Product description. Common middeck locker sized carriers
developed for use by researchers or other NASA organizations.
Carriers are standard size research containers that provide
standard interfaces both with and without thermal control, data
interfaces, and power accommodations. Middeck lockers and
middeck locker equivalents are used to store anything needed by
the astronauts (in this case they would be unpowered) like food,
clothes, etc. They are also used as storage (unpowered) lockers
for research storage but can also be used to perform any kind of
research. In the case of no power or data requirement, an
EAGLE locker would be appropriate. If data or power is needed
but no thermal control, a SMART EAGLE locker would be
appropriate. In many cases, thermal control is needed in these
lockers for many different types of research. In these cases, a
common carrier with thermal control, such as MERLIN, is a
viable answer to these requirements.

Status: completed designs for a set of Common Carriers
already exist and are available for use:
MERLIN (Thermal Carrier): Design complete, flight qualified, and
available for additional production.
EAGLE (Locker sized carrier, rear air breathing): Design
complete, flight qualified, available for additional production.
Smart EAGLE (Locker sized carrier, standardized power and
data system, rear air breathing): Design complete, available for
additional production pending final flight qualification.
Project Site: Center for Biophysical Science and Engineering
(CBSE), University of Alabama at Birmingham, a NASA
Research Partnership Center <www.cbse.uab.edu>

Knowns and
Unknowns

Known. Interface
requirements, size
requirements and
thermal control
requirements are all
known for a large
majority of the planned
research as well as
manned spaceflight
organization needs.
There are enough
interface and
requirement knowns to
be able to develop a
common set of middeck
locker sized carriers both
with and without thermal
control, data interfaces,
and power
accommodations.

Research Partnership Centers
Multiple Benefits

Immediate applications on Earth. Benefit is indirect. A common
Carrier fleet would reduce the costs of experiment flight systems,
thus freeing dollars for additional research that includes ground-
based benefits.

Leverage NASA research funds. Carrier lease / utilization fees
paid by commercial customers and non-NASA organizations enables
NASA to stretch its research dollars. Precedent has been
successfully set for this as SPACEHAB and other Space Act
Agreement customers have paid fees for hardware utilization (on a
non-interference basis with NASA missions) and technical support
on previous missions to the Center for Biophysical Science and
Engineering CBSE.

Acronym List
MERLIN — Microgravity Experiment
Research Locker Incubator

EAGLE — EXPRESS Air Generic
Locker Equivalent

Status: Prototype, V.6
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