The Casablanca Solar House, by John 1. Yellott and Charles Shaw, exhibited at the United States Department of Commerce Trade Fairs in
Morocco in 1958, had a sloping roof to maximize solar incidence on an array of phase-change solar heating panels. Source: Department of
Archives and Special Collections, Arizona State University, International Solar Energy Society Archive.

John |. Yellott began sketching a desert solar house when he toured with the United States Department of Commerce Trade Fair in 1957. Source:
Department of Archives and Special Collections, Arizona State University, John I. Yellott Collection.
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The Casablanca Solar House
Energy and Technological
Exchange in the Cold War

From the late 1940s to the late 1950s, alternative forms of energy were on
the minds of many American architects, engineers, and policy makers.
With the war over, and with little knowledge of the extensive oil reserves
in the Middle East, they were concerned about energy sources for future
growth. Discussions led to experiments in solar energy for house heating,
in wind farms, in cultivating algae as a food source, in the design and use
of shading devices, and in a range of other alternative energy systems that
are being explored again today.

One such experiment was a house built for the United States
Department of Commerce Trade Fair in Casablanca in 1958. The
Casablanca house was a solar house intended for workers in new factories
being built far from the labor force of the city. It was an off-the-grid
house: heated, cooled, and ventilated exclusively by solar energy. Instead
of photovoltaics (which did not come into widespread use until the
mid-1970s), the panels on the Casablanca house used water, chemical
compounds, and pebbles as heat storage mediums — experimental
processes that, in the period, appeared to offer an alternative trajectory
for the development of energy technologies.

The house combined local materials and imported technology —
a model, in built form, for the global exchange of technological and design
knowledge that was characteristic of this alternative energy discourse.
The large stone aggregate in the concrete walls came from nearby quarries,
and served to protect the interior from the harsh sun. The house was,
technically, a shed: with no ceiling or partition walls, these thick piers
supported the multi-faceted roof. The roof’s multiple angles allowed panels
to be oriented towards the ideal solar incidence for their latitude; the
flexibility in the designed roof line suggested that similar houses could
operate in other climates that required other angles of incidence.

The Casablanca house used an innovative method to absorb, store,
and use solar energy. In so doing it exhibited a number of technologies
exported and exchanged in the period. The solar panels themselves were
being proposed for a range of uses and regional conditions. These panels
were multi-layered: on the top, two panes of glass allowed solar radiation
to penetrate, while also providing some insulation to keep radiation in.
Behind the glass was an intermediate air space to collect the heated air. The
backing was a metal plate, painted with a black coating that had also been
the subject of much analysis and experimentation to maximize its radiation-
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absorptive capacity—these “carbon black” treatments were used for solar
ovens, solar water heaters, and solar desalination plants in many devel-
oping regions.

As the sun heated the air in the intermediate air space, this air was
blown by fans into a series of interior columns. These columns held one
of two heat storage devices—the first used smooth pebbles to absorb heat
for a brief time before releasing it into the room. The second was more
complex and significantly more effective: it involved canisters filled with
chemical solutions that had phase-change properties. These solutions
would liquefy as they were warmed by the solar-heated air, storing the heat
in this liquid state. As the surrounding air cooled, the solutions recrystal-
lized and, in the process, released the stored heat. This heat could be
radiated from the storage canister, or blown into the room with electric fans.
The house also had a solar-assisted cooling system: in hot weather air
could be drawn over a chemical refrigerant and cooled before being
blown into the room. The phase-change chemical salts could also absorb
heat in the room on a hot day. There was a separate group of panels for
direct solar water heating.

Phase-change systems were the subject of intensive experimen-
tation in the immediate postwar period, with houses near Boston, Tel-Aviv,
and Phoenix all using them effectively for heat absorption and storage.
The system at Casablanca drew on these precedents and attempted to
simplify the system for better integration into design methods for ease of
installation and use. The use of pebbles as heat storage also had a number
of precedents in Denver, outside Tucson, and in South Africa. Both of
these storage systems exhibited technological effectiveness and ease in
exportation. To a great extent, it was the idea, rather than the materials
themselves, that needed to circulate. Technological exchange in solar
house heating primarily required the exchange of knowledge, and relied
on the circulation of experts through systems of influence, such as that
provided by the trade fairs.

The design and technology of the Casablanca house was devel-
oped by John 1. Yellott and Charles M. Shaw. Yellott was a mechanical
engineer and expert on solar technology who had been traveling with the
Department of Commerce fairs periodically starting in 1956; Shaw was
an architect and the general contractor for the fair. Yellott was also the
executive secretary of the Association for Applied Solar Energy (AFASE),
an organization founded in Phoenix, Arizona, in 1954, which was one of
the first international non-governmental organizations (INGOs) to take
on a recognizably environmental set of issues. The AFASE encouraged
government agencies and industry leaders to support research in solar
technologies and had identified developing countries as vibrant arenas to
further the goal of realizing an effective solar home.

As Yellott indicated in an article entitled “Solar Energy: Its Domestic
and Foreign Implications,” written around the time the Casablanca house
was built, the AFASE’s arguments for the importance of solar technology

were focused on a careful reading of the uneven geographic distribution
of energy resources, and the need to develop new technological research
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When R. Buckminster Fuller was the science and technology consultant to Fortune
from 1936 to 1942; he produced the chart showing “The U.S. vs. The World” in
terms of resource use for Fortune’s tenth anniversary issue in 1940.

in order to secure reliable energy.! Yellott’s article was based on a number
of presentations at the AFASE’s “World Symposium on Applied Solar
Energy,” held in 1955, and was rooted in a dynamic discussion of
energy, economy, and politics occurring since the end of World War II.
Architecture had an important role in this discussion, both because the
technology of solar heating was seen as an immediate way to improve
the quality of life in a number of regions and climates (impacting a large
percentage of the global population), and also because attention to the
design of the house brought cultural and social concerns into the center
of these political and economic discussions. Then, as now, government
agencies and INGOs saw technology as a salve to geopolitical complications,
for better or worse. For a number of scientists, policy makers, economists,
and others, the design of the solar house was an experimental site of
great geopolitical consequence.

Thus the Casablanca solar house is evidence of a new perspective,
emergent right after World War 11, in which ideas and decisions about
design and technology were intricately interconnected with economic
policies, geopolitical alliances, and the possibility of new social formations.?
Solar advocates and government agents framed alternative energy in
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two ways: First, as an “income source” rather than a “capital deposit”;
that is, the technological development of solar energy held the possibility
of expanding on an almost infinite source instead of depleting a finite
one. Second, renewables were seen as a “complementary resource”—

a complement to other, fossil fuel-derived sources, and a complement

to a range of economic and foreign policy initiatives playing out across
the sun-drenched global south. The strategy was especially potent in the
context of the Cold War, allowing for an exchange by which developing
regions could receive technical assistance from the United States, thereby
encouraging political affiliation, while simultaneously opening new
geographic regions to the exploration for and exploitation of fossil fuels
by American energy corporations. The house in Casablanca, entangled
with government policies, technological trajectories, and concerns over
the resource-depleted future didn’t do all of these things, but it clarified
the outlines and the stakes of the discussion. Its awkward form stands as
evidence that alternative energy technologies were seen as viable in the
immediate postwar period—and that many different relationships between
energy, technology, and social systems were still seen to be possible.

Although we tend to think of the period following World War 11
as one of endless consumer growth, in fact the industrial engine for that
growth, and the energy that would power it, had to be produced, experi-
mented with, and argued for. Growth in the United States after the war
was predicated on industrial expansion, full employment for returning
soldiers, and a dramatic increase of the housing stock, all of which
required a reliable source of energy.? The source of this energy was not
immediately evident and there was concern that, with American oil
reserves seemingly depleted by the war, fossil fuels would not be adequate.*
The economic, political, and technological demands of developing a
reliable energy source—oil, solar, or otherwise— were significant, as were
the social challenges to adapting to a new global energy regime.>

Though much of the initial investigation into energy availability
occurred in the United States, it was immediately seen as a global
issue. The relationship between the United States and global energy
consumption was out of balance even before the war. R. Buckminster
Fuller identified this in a 1940 chart developed for Fortune magazine
comparing “The U.S. vs. The World” in terms of energy use.® This data
visualization indicated that the amount of energy being used far exceeded
regionally available resources—an issue of special concern, as the
accompanying map indicated, for the heavily populated and economically
powerful East Coast of the United States.

As American policy makers, corporate researchers, economists,
and others started to look around after the war, many saw this concern over
energy as an opportunity to reconsider the relationship between energy,
technology, and social systems.” Prominent industry research projects and
government reports explored how to prepare for the future using different
sources according to varying degrees of energy availability. Studies were
written, maps drawn, and charts projected into the future in order to assess
the potentials and pitfalls of these different energy trajectories.®
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Eugene Ayres, a research executive for Gulf Oil, was one of these
energy forecasters who became convinced that renewable sources were
the best solution. Ayres was suspicious of fossil fuel resources not so
much because of an anticipated doomsday date of depletion—which he
saw as being far enough in the future that adequate preparations could
be made—but because of the basic principle that investing in renew-
ables would allow for wholly different kinds of economic equations.
Renewables, or “income sources” as he termed them, were not subject
to an economic model of extraction to depletion (however extended
by technological innovation), but one of investment towards expansion.’

Ayres insisted that the “host of technologists” working on finding
new energy supplies should “focus their efforts on income sources.”*°
A chart illustrating “some possibilities in our future energy picture” indicated
that research streams developed in the present would have consequences
for the near and long term future — the possible extension of known fuel
reserves would fluctuate according to different scenarios of alternative
energy research. Technological research was itself a powerful resource,
not only allowing existing energy to be used more efficiently but also
allowing new sources to be developed.

Ayres focused this rethinking of energy and economy on the
solar house. At a conference on “Space Heating with Solar Energy” held
at the Massachusetts Institute of Technology (MIT) in 1949, he gave an
opening presentation that detailed the importance of design in this context.
The Solar Energy Research Fund at MIT, led by the Department of
Mechanical Engineering, had built two houses, and would build two more
by the end of the 1950s. The most successful, MIT Solar House 111
of 1949, used a bank of water-based solar collectors atop a symmetrically
sloping roof.™ The collectors were connected to a radiant ceiling system,
and stored the heated water in a heavily insulated tank in the roof
structure. It worked well and was lived in by a graduate student’s family
until 1953. At the symposium Ayres also pointed to another house, built
in Dover, Massachusetts, in 1948, designed by the architect Eleanor
Raymond and the engineer Maria Telkes—the first house to use the phase-
change system that would later be implemented in Casablanca.

The 1949 conference was held largely to invite architects to join
the discussion on solar technology. Lawrence Anderson, a professor
in the MIT Architecture department, based his senior design studio on
the problem, and brought new design proposals into the MIT project.
Anderson modeled solar incidence modeled solar incidence in relationship
to building shape and orientation, while the engineers refined the storage
of heat and worked out how to best distribute it to the house. Anderson
later developed these schematics into an “idealized house” that rejected
both “convention and practicality of construction” in order to “have
maximum collector area with optimum tilt and minimum non-irradiated
area.”*? The house had the full south fagade “at optimum tilt”; in section,
the north side was a semicircle, partially buried in an artificial berm to
increase insulation and provide a basement heat-storage area.

Anderson’s “idealized house” captured the tenor of much of this
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N
Lawrence Anderson and his students produced a number of typological studies, models, and diagrams, including the “Section of an
Idealized Solar House” (above, right) to assess the best design parameters for maximized solar heating.

Following years of analyses, Lawrence Anderson designed the fourth MIT solar house in 1958 with his former student Robert
Pelletier. The house was built into a hill to increase insulation, with a south-facing roof to absorb solar radiation. The solar system
could be switched off in the summer; in mid-winter an auxiliary system could be engaged.
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solar house discussion—that design had the capacity to make a passive
heating system more effective and should be considered among the
technologies making existing energy supplied more efficient. He insisted
that the basic premise from which an appropriate solar design can emerge
required an implicit architectural understanding of the technological
problem of solar energy. “Every architect,” he wrote, “should know how
to design for the most favorable climatic response of his enclosure so
that, other factors being equal, he will minimize summer discomfort, require
less fuel during temperature extremes, or extend the zones in which no
mechanical equipment is required.”*® Anderson pursued typological
studies of solar technology with his students. In 1957, with his former
student Robert Pelletier, Anderson designed and built MIT Solar House
IV, which had a sloped roof at the optimum angle and was built into a
hillside to maximize insulation. It also included a solar stove, where the
family that lived there cooked hot dogs in the summer.

The solar heating discussion in the late 1940s and early 1950s
had many other consequences, a number of which can be read in the
Casablanca house. Around the same time as the MIT conference, policy
and industry interest in solar house heating technology increased. At the
United Nations Scientific Conference on the Conservation and Utilization
of Resources—a wide ranging, three-week conference addressing a
number of global resource concerns held in 1949 —both the MIT House 111
and the Raymond/Telkes house were discussed at length. Solar house
heating was seen to be one of a number of means by which the conference
intended to integrate concerns of “less developed countries” into the
research practices of the “economically advanced countries.”** This
integration— of American technological experiments, new forms of
energy, and the needs of developing economies— was also the explicit
project of a 1952 report by President Truman’s “Materials Policy
Commission.” The commission had been formed to analyze “the combined
material requirements and supplies of the entire free non-Communist
world,” as well as the government policies and corporate practices
affecting them, in order to outline a system of extraction and distribution
that could provide for the “common welfare, common growth, and
common security of these countries.”*®

The issue was not only to map existing resources, but also to
develop a new global system of energy use and supply, coordinated by
the United States. The policy question in 1952 was how to encourage
private capital to flow into underdeveloped countries at a rate sufficient
to develop the resource deposits that industrialized nations required,
and to do so while expanding the economic and political influence of the
United States.*® Technological efforts to use resources more efficiently,
and in particular to encourage the use of income sources, were seen as an
important element of how the United States could encourage a country’s
political affiliation in the midst of Cold War tensions.*” Concerns over
resources were also political issues regarding territorial control and global
economic systems, in which issues of technological and design expertise
were intricately embedded.
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These concerns came to the fore in the organization of the
Association for Applied Solar Energy (AFASE), and especially in its
sponsorship of the Casablanca house. The AFASE was founded by
economists and technological researchers who had been part of Truman’s
Materials Policy Commission, with financial and logistical support
from the Ford Foundation and the Stanford Research Institute.*® Following
Ayres’ imperative, the AFASE was interested in how to direct research
streams into renewable resources—not out of a fear of impending
scarcity, but out of the assumption that such research would eventually
bear fruit, and would make economic sense over the long term.

Like Ayres, the AFASE was very interested in the potential of
the solar house. A solar house competition, led by Anderson, was
envisioned as a prominent part of the World Symposium on Applied Solar
Energy, a showcase of solar technology held in the summer of 1955.
While the competition ended up being too costly as a first step, discussion
of the design and technology of solar housing took up a large part of
the conference. After the World Symposium, the solar house was
again identified as a promising site for research. At the same meeting
John I. Yellott—the co-designer of the Casablanca house—was named
executive secretary of the Association. Yellott had already been involved
with the design of solar buildings in Madras, India, and Albuquerque,
New Mexico, and was anxious to continue these experiments.

The United States Department of Commerce Trade Fairs offered
Yellott an ideal opportunity. The fairs were already heavily loaded with
concerns over the exchange of technology, economics, and politics.
United States involvement in the fairs had been initiated by Eisenhower
in 1955 to encourage “two-way trade and better understanding of the
United States.”*® Positioned as a battleground in the Cold War, Eisenhower
saw the trade fairs as an opportunity to demonstrate how American
ingenuity could improve quality of life and accelerate economic devel-
opment, especially in countries under threat of Communist influence.

As the New York Times indicated, Eisenhower was sending these “official
exhibitions...[to] places where the United States sees political advantage
to be gained among the people or with their government.”?® The AFASE
was one of many beneficiaries of “seed money” that the federal govern-
ment distributed to corporations and agencies to work on projects
especially for the fair.

The solar exposition that Yellott had developed—largely drawing
on the technology exhibited at the World Symposium —included
solar ovens and stoves, solar water desalination, solar algae growth, solar
furnaces, solar clocks, and many other systems and devices. It proved
to be such a popular aspect of the fair that Yellott proposed, with the
architect Shaw, to build a solar house that could simultaneously demon-
strate the potential of solar heating and cooling as well as house this
range of experimental devices. In Casablanca from May 4th to the 19th,
1957, and then in Tunis from October 19th to November 3rd of the same
year, Yellott’s popular exposition was given center stage, with the solar
house right next to a geodesic dome. Local industrialists along with
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visiting corporate and government leaders were led through the exhibition.
Demonstrations were made both to indicate the potential of solar technol-
ogies and to suggest their relevance to a range of social and economic
concerns. Not unlike other demonstration houses of the postwar period,
the Casablanca house was a site for the exchange of ideas—ideas about
architecture, and, in this case, about how design methods and strategies
could be integrated with a range of economic and political aspirations.

The Casablanca solar house stands out not only for its willingness
to alter its design dramatically to maximize radiation exposure, but also
for its clear expression of the potentials and pitfalls of the emergent postwar
energy condition. While the immediate concern over resource scarcity
largely had dissolved by the mid-1950s as US economic, military, and
diplomatic power managed to secure foreign oil resources for the growing
demands of domestic industries, the persistent dynamism of the solar
energy discourse late into the decade suggests some of the tensions that lay
beneath these new systems of economic and energy exchange. The promise
of the solar house, as a complementary resource, was simultaneously
economic, social, and political, and was also rooted in an anxiety about
how shifts in the global energy metabolism could have negative and
unanticipated consequences in the future. As one writer put it, anticipating
much of the environmentalist tensions of the 1970s: “there is more than
one way of saving ourselves from a future in which the world is long
on population and short on everything else.”?* In other words, while by the
late 1950s much of the rhetoric around “income energy” experimentation
was focused on its applicability to developing economies, implicit in the
discourse was how these strategies would, eventually, be imported back to
developed northern economies to save them from themselves.

Soon after Yellott returned to the United States, the AFASE finally
initiated a competition to design a demonstration solar house.?? Entries
were received from around the world and the winning house was built
outside Phoenix in 1959. The competition stands, like the Casablanca
house, as an important symbol of the increasingly global character of
architecture in the 1950s—and as a symbol that this global engagement
was in large part based on the capacity of design innovation to intersect
with a number of professional fields and social concerns. Inside the carefully
designed panels and piers of the Casablanca solar house, a space was
created not only for the exchange of energy and design technologies, but
also for the exchange of anxieties and aspirations about the inevitable
complications of energy futures.
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