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Education is particularly important for new fields. In the case of space architecture,
there are two core needs:

1. educating the aerospace community about the architect’s function and activity and
design process within the enterprise;

2. educating space architects and associated specialists about constraints, conditions,
and priorities unique to human space systems.
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These needs can be addressed, respectively, by two key educational tools for the
21st century:

1. introducing the space architecture discipline into the space system engineering
curricula;
2. developing space architecture as a distinct, complete training curriculum.

New generations of professionals with a space architecture background can help
shift professional focus from just engineering-driven transportation systems and
“sortie” missions to permanent offworld human presence by offering their inherently
integrative design approach to all types of space structures and facilities. Although
architectural and engineering approaches share some similarities in solving problems,
they also have significant differences. Architectural training teaches young profes-
sionals to operate at all scales from the “overall picture” down to the smallest details to
provide directive intention - not just analysis - to design opportunities, to address the
relationship between human behavior and the built environment, and to interact with
many diverse fields and disciplines throughout the project lifecycle.

© 2011 Elsevier Ltd. All rights reserved.

1. Field of space architecture

The Field of space architecture as a discipline is
defined on the space architecture website as “a system
of enclosed and modified space that is used for enhancing
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and sustaining specified human activities” [1]. Although
there are still debates going on about what should be
included into the definition, that description is very close
to the subject. In general, if humankind is going to
continue space exploration we have to stop treating space
as a one-time lab experiment and start dealing with it as
with any another habitation environment where living
conditions differ from what humans are used to. Intro-
duction to space architecture as a discipline and philoso-
phy of life to aerospace and other engineering students
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may be an important step towards building such
attitudes.

Donna Duerk [2] wrote her “Curriculum for Aerospace
Architecture” specifically oriented for architectural stu-
dents to better understand NASA'’s vision and mission. It is
a comprehensive and detailed curriculum that specifically
explains the aerospace profession to architectural stu-
dents. Space architecture by its nature lies in between
engineering and architecture, human factors, and art. This
understanding is important for all the professionals
involved in design of space facilities throughout all stages
of the design process. Space architecture by nature is
symbiosis of many disciplines; it is a way of thinking and
design problem solving that provides a common language
for communicating between disciplines.

1.1. Role of architecture

The role of architecture has always been to create
spaces that satisfy the clients’ requirements and serve the
best functions as defined by those clients and their
objectives for the building/structure. Every building/
structure that has been built has once satisfied its func-
tion or purpose on different levels, or sometimes not at
all. Imperfectly functional structures on Earth may be
built and may survive but there is no such luxury in space
or extreme environments.

1.2. Role of architect

Defining an architect’s role during the design and
construction process on Earth is pretty easy. The role of
a space architect is much more complicated in the aero-
space field. This field is traditionally engineering based
and machinery-oriented with people considered to be
machine operators and even mechanics sometimes. Inte-
grating architectural curriculum with engineering educa-
tion is a natural way to evolve aerospace education into a
new form that will offer students broader visions on
problem solving and expand their horizons and perspec-
tives in applying themselves in their professional worlds
after graduation.

1.3. Levels of involvement

Traditionally, the level of involvement of architects
and engineers in the design process varies depending on
the design stage. In space architecture, design solutions
have to correspond with and be based on proven technol-
ogy much more heavily than in terrestrial projects. Some-
times that limits selection of design options and takes
potentially good design alternatives out of consideration.
For example, the International Space Station (ISS) rack
system has been used for years even though they are
heavy and require significant launch mass capacity they
are still the preferred design approach for conventional
modules. Materials, equipment, and technologies have
improved dramatically over the last decades and there is
probably no need to continue using heavy and stationery
positioned racks any more, but these racks most likely

will be around for quite some time as it takes decades to
implement new design solutions into practice.

All involved disciplines need to help each other
throughout and across the design process and be involved
at different levels at all design stages.

1.4. Space architecture issues and concerns

e Introduce and accommodate all human factors com-
ponents into design solutions by teaching to compre-
hend all issues from the earliest stages of the design;

e Present the theory, requirements, and design concepts
for structures and systems in extreme environments
and outer space;

e Topics of focus include human factors, ergonomic
influences, extreme environments constraints/influ-
ences, and psycho-social factors;

e Find a reasonable compromise between ‘“necessary”
and “desirable”;

e Come to the comprehension of esthetics “inside out” at
first stages of the design development.

2. Design areas

A successful design is a collaborative work of profes-
sionals from diverse backgrounds. Definition of those
areas and relationships between them is an important
part of working on a project process. It is also a common
way of architectural practice because by nature, the
architect has to find a best compromise and bring all
involved disciplines and professionals to consensus.

2.1. Engineering approach

The design engineering approach is usually narrowed
by specific tasks and scope of work (for example, design-
ing HVAC (heating, ventilation, and air conditioning) or
mechanical systems for a certain facility or a building
type). Though teamwork is very important, finding com-
promises between solutions sometimes requires reconsi-
dering essential aspects of design solutions because
engineering collaboration mostly occurs between engi-
neers who work on some particular problem.

Traditional space engineering usually considers
humans from human-machine interactions perspective,
where humans are machine operators. The architectural
paradigm treats humans as inhabitants, focusing more on
human needs and values as a major optimization and
design criteria.

2.2. Architectural approach

There are two common values of architecture as
a discipline: use of a system of elements of a project,
and design itself. This may include all but is not limited
to: functionality of systems and interior arrangements,
cost effectiveness, and esthetics. The final product -
design of a habitat or other types of facilities — cannot
be considered a successful experience if any one of these
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