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INTRODUCT ION:

Included,

proposal:

"SPACE

as follows, are excerp s from the original study

AND ENERGY CONSERVATION HOUSING PROTOTYPE UNIT DEVELOPMENT

Cnergy conservation in housing, including solar energy
application, is Imperative. Together with the challenges
of energy consumption, a foremost problem facing our
country now and in the future is the quality and quantity
of housing available,

The desperate quantitative problems of housing need,
financirg, minimum room sizes, etc., have tended to Iimpose
and fix certain space-use patterns which are self-defeating
in thelr Inefficiency., Further, qualitative issues are
generally i3jnored and in no sense does housing for the vast
majority contribute positively to the quality of life,

Just as new an. innovatlve strateqies must be developed to
solve our enerqgy problems, highly imaginative and new patterns
of housing which are not only more efficient but which are
more soclially responsive, must be developed,

Consider the possibility of housing sites in the air over
roadways, units hung from a bridge spanning a river, or
hung from a structure in the water, Consider such possi-
bllities within the dwelllng unit as a plug-in, moving,
open up tech center and new multi-use furniture anc thus
"building less and using more." Consider a storage/study/
sleeping unit like a berth on a train that is fun for a

child

rather than a larger (but too small) typical B' x 10'

bedroom., Consider the implications of new lifestyle
possibilities,

Thus,

while the application of new enerqgy saving technology

to current housing situations is possible, an important
opportunity is the application of this technoloay to highly
innovative explorations into the housing of the future."

NASA's primary objectives under this program are to construct

a house which will demonstrate the application of advanced

technoloqgy

in order to minimize energy requirements and to

help direct further deve'!opment in home construction by
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Introduction continued ...

defining the Interaction of integrated enerqgy and wvater

systems with bullding confiquration and construction materials,

Consistent with the foregolng, this study not only provides
housing unit desiqgns, but attempts to 'nitiate the develop-
ment of procedures for the analysis of a variety ot housing
strategies. These procedures which are inter-related to an
eight point goal statement included development of the
following:

1) Matrix

2) Structure

3) Components
The goals and stated procedures were then applied to the
development of the submitted housing unit solutions with

numerous solutions developed utilizing these procedures,

These analytical procedures will be more fully explained
elsewhere in this repcrt, While these procedures have been
appliec to the submitted designs, the primary purpose of
their cevelopment is in anticipation of their future use

in research and ultimately for the consumer.

It is anticipated that the fully developed matrix could
provide in excess of 560,000 combination ot tactors

resulting in possible different housing desingns. These



Introduction continued ...

alternatives could be computer developed, Ffurther, utilizing
a flexible structural framework and prefabricated components,
certaln strategies could be "rocked up" ftull size for the
comparative analysis of physical properties (not dissimilar
to wind tunnel tests or crash tests). Such mock ups could

also be used for behavioral psycholony studies.,

Finally, the ultimate application of the foreqoing would be
for the consumer/user and architect in the selective sampling
of a variety of alternative strategies with "total" energy
consumption for each and schematic space organization computer

reported.

QU i 5
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The following is an enumeration, and where appropriate, an

explanation of the applicable goals:

1)

2)

MAXIMIZE RESPONSIVENESS TO THE NATURAL ENVIRONMENT -
Impliciy in this qgoal are a variety of considerations
related to the natural physical environment, cuch as
sun, wind, trees, topography, etc,, with the under-
standing that maximum utilization of these factors
will result in major enerqgy conservation, Recently
in congressional testimony by John P, Eberhard, AlA,
President of the AIA Research Corporation, concerning
the EDRA plan, Mr, Eberbhard said, "buildings were
built for thousands of years before there were any
mechanical systems available." Architects found
"sensible things to do in order to utilize the heat
of the sun Iin cold neriods and reduce the impact of
te sun's heat in hot periods." Such "sensible
design decisiors shouvld be made first,” he said,

"and then supplemented with solar enerqgy activated

mechanical systems."

MAXIMIZE RESPONSIVENESS TO THE BUILT ENVIRONMENT -
This goal suggests consideration of surrounding land

use influences such as buildings, paving, etc.

R v S
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Goals contlinued ...

3)

4)

5)

6)

7)

ENERGY AND RESOURCE CONSERVATION =

The emphasis In this goal is on "total" energy and
resources as distingulished from operating fuel
consumption, Thus, the technologice! impact, enerqv
consumption and renewable aspects of construction
materials used and bullding site impact as well as

bullding use operations are considered,

MINIMIZE TOTAL VOl UME =
As the bullding volume is reduced, potential for the
reduction of materials, land, enerqy consumption and

costs exlist,

MAXIMIZE PERCEIVABLE SPACE =

While we attempt to conserve, we must not overlook

the fact that the physical environment that is developed
must enhance the human activities for which it exists to

serve,

ARCHITECTURALLY INTEGRATE NASA TECHNOLOGY

PROTOTYPICAL DEVELOPMENT =

This goal addresscs Itself to the continuing lag of

mass production !ndustrial application tc the construction

industry. While many building par’s are mass proaduced

and "prefab" houses are built, individual on si‘e

BRI i Wb S
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Goals continued ...

8)

construction is none-the-less common, costly and time

consuming,

MAXIMIZE RESPONSIVENESS TO THE INDIVIDUAL USER'S CHANGING
NEEDS =~

The vast majority of people (low and middle income) have
h>d no opportunity to participate in the development of
the housing units in which they live, Thus, with the
evcaption of minor supertficlial changes, they must accept
and adapt to that which Is Iimposed. This goal seeks ways
to enable significant participation In the housing unit
design by the actual user, Further, it is recognized
that most user's needs change dramatically over time from
a young couple, to a family with children, to an older

couple,
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MATRI X

As previously Indicated, the purpose of the matrix Is to
provide a tool for the analytical investigation of the
numerous possible housing designs as related to the stated
goal influences. The matrix consists ot the following:

1) A summary of goal related parameters for the
cateqoriss of site, user, conceptual strategies,
and building strategies,

2) Activity space pareometers for each space,

) Parametric explanation (an example has been
included for future development, see recommenda-
tion-*

4) Parametric strateqies (an ~cample has bheen
included for ftuture development, see recommenda-
tions),

The foregoing, with appropriate parameters considered and

.options selected, forms the basis for a housing unit

prescription for the stated qoals. The comp'eted prescription

for the submitted housing unit is included,

The full development of the included matrix "outline" and

its use has been briefly described in the introduction hercin,
This methodology Is in fact employed in perhaps a less
elaborate and formal way by many architects today, Of
particular importance here is the application of this method-
ology to the particular qoals, the more formal organization,
the future parametric elaboration and computer model and the

potential full scale resultant prescription mock ups for testing,

Pl ot 418



e e a  ——————— T TR

Matrix continued ...

Such testing Is Implemented with the development of flexible
components and structure for the construction of such

"laboratory" test models.
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The purpose of this structure Is to provide a flexible
volumetric framework which Is for housing unit testing

what the wind tunnel or "crash structure"” Is for that
testing., Such a framework should be simply and nuickly
erected and dismantled and totally flexible It would be

8 three dimensional framework thut panels could be applied
to In order to enclose space, and in*o which pre-constructed

"packages" could be set,

Scaffolding and warehouse storage systems are current

examples of these principles applied to other uses.

Dlagrammatic drawings of such a system are included herelin

for future structural development,
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As previously Indicated In the goal explanation under proto-
typlical development and user responsiveness and also for

"test model" application, a system of prefabricated reusable
components |s necessary, which Is for this housing unit what

furniture Is for any room.

Such component packages Include kitchens, bathrooms, nechanlical
spaces, stalrs, moveable wardrobes and privacy spaces, The
privacy spaces, particularly those for children, are thought

of as self-contalned "furnlture" units which could be exchanged
for another model or expanded and which include a place for
study, lounging, sleeping, clothes storage, etc. As such
spaces are made more efficlent, the goals of minimizing total
volume and/or maxImizing vercelvable space aro addressed, Such
an Individual "hideout" Is quite acceptable as long as an

alternate larger famlly (group) space Is available,

The component package thus can provide small Individual space
needs and support functions. The remaining group spaces for
diring, Informal family activities and more formal adult
actlivitles can be of any slze or form and are attached
utlilizing component panels which are vertical or horlzontal,
opaque, translucent or transparent In order to accomodate

any form or construction system,
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Components contlinued ...

The component drawings Included hereln diagrammatically

describe such elements for future design development,
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SYNTHES IS

NASA Technology Utilization House:

The foregoing methodology and systems have thus been applled
to the design of the subject single family dwelling unit for

the particular program and specific Intended building site.

During this work, certain "stylistic" concerns were expressed
to the researchers presumably with the home bulilding market
and the housewlife In mind, In the previously referred to
congressional testimony, Mr, Eberhard indicated that the
EDRA plan should address aesthetlc concerns and drew an
analogy to automobile design. "The earlier automobiles were
Itterally horseless carriages, that is, they looked like
carriages that were no longer pulled by horses, |t took a
lot of early design experiments before a vehicle began to
emerge that was clearly an automobile. Similarly, solar
assisted houses that look Illke traditional houses will be

the Model T Fords of solar energy," he said, but he "predicted
that new designs that are clearly the resuit of solar energy

thinking will eventually emerge."

This study strong!y agrees with Mr., Eberliard. The aesthetic
beauty of a sai'! boat results from the integrity of the

functional solution., Obvious further analogles can be drawn



Project Tech continued ...

to NASA's space technology solutlions in the most positive
sense, Thus while a varl 'ty of appearances can be achleved,
as demonstrated ty the number of drawings done during the
development of this work (not Included herein), the primary
concern was the form of the volume and other appearance

Influences as goal related,

The drawings for the housing design included herein Indicate

the schematic solutlion for further design development,
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CONCLUSIONS AND RECOMMENDAT 1ONS:

While this study attempts to provide the preliminary Information

for the design of the NASA Tech House to be bullt at the Langley

Research Visltors Center, the study also attempts to establish

the ground work for future research grants to be undertaken hy

this investigator as follows:

1)

2)

3)

4)

5)

Should any portlion of the housing designs included herein
be selected for further development, this Investigator
should be the architect for such development as well as
live In testing, an explanatory visitor brochure and
questionnaire,

This Investigator should develop the complete matrix
as herelin described.

This Investigator should pursue the development of a
computerized program utilizing the completed matrix,

As Indicated herein, such a computerized program would
not only indlicate research alternatives, but ultimately
could be utillzed by the consumer/user and architect

in order to generate strateglies and resultant energy-
environment impact.

This Investigator should develop the flexible structural
framework and the component space packages and panels,

This Investigator should develop and pursue the full
scale testing of the physical properties as well as
psychological behavioral implications of various housling
unit designs utilizing the methods and information
developed herein and to be developed in the foregoing
recommendations.
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