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FOREWORD 

As this bibliographical reference b)ok ta alternative sources 
of energy becomes available, it is important ta look ahead 
for issues which will arise as the~e energy sources are 
utilized for power. 

Studies performed for the National Science Founctation, pri
vate industry and others; research in several fields for over 
a half century; practical applications by home owners; as 
weIl as recent testimony before Congressional committees 
have established that alternative saur ces of energy conver
sion can make a signüicant contribution ta the power sup
plies of the nation. One of the applications which appears to 
be ready for widespread adoption at tbis time is the heating 
and cooling of buildings using solal energy, aS weIl as the 
provision of hot water for these st:'uctures. 

The international implications are of a great magnitude, es
pecially as one examines the buildi:1g practices and indigenous 
methods for harnessing natural energy sourceS of people in 
many countries. As we examine r)of overhangs, wind scoops, 
natural ventilation, cooking techniques, recreational and so
cial zones, etc., from the viewpoillt of many users of the 
environment, we see that "there is little new under the sun" 
in their day to day lifestyles. Bui,ders and architects through
out the world know the importance of a good overhang to 
block summer sunshine and facilita1.e winter sunshine. The 
United Nations, in its many publications in the field, and such 
authors as Bernard Rudolfsky (Arctitecture Without Archi
tects) and Pearl Buck have shown lhe international base for 
energy conservation and utilization. We should anticipate 
some of the worldwide situations which may result. 

The sun is a limitless source of energy, along with geother
mal, tidal and the less constant wind energy. These are un
like other sources which are depletable. The four alterna
tive energy sourceS are interrelatec\. The sun with Earth's 
moon establish the system within which the oceans respond. 
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viii / Alternate Sources of Energy 

The sun affects the winds. [ts wavelengths within the light 
spectrum are constants for man's calculations, manipulations 
--and dreams. rts spent radiation, transformed ta other 
forms of matter and heat, i8 prevalent throughout our earth. 
As we rediscover the chief inexhaustible source of energy in 
a post-industrial world, will we run rampant with it? In 
utilizing aU forms of natural energy we are presented with 
trade-offs and long range dichotomies. 

Consider the parameters of use 

National planning, country by country, will require new 
approaches. Conventional land-use planning may be inade
quate because it is based on exhaustible energy sources and 
limited services within a given area. Needed are common
ality of interest and a less egocentric reflection of an indi
vi dual citizen and his impact on the destiny of a city or 
town. With alternative energy systems, there is a potential 
historie reversaI: Man may regain his own casUe, and do 
sa at a time when societies are organized as high density 
communities and when few men can afford their own casUe, 
There is the possibility, for instance, of masses of in
credibly poor residents of Le Corbusier's cities and mega
structures in India one day possessing a simple solar stave, 
water heater, etc.; then, tao, there is modern urban man's 
use of his city. The latter increasingly regards his sur
roundings as a fortified environment, a "defensible sp.:'1ced" 
city (see Oscar Newman's findings) and as a place he would 
prefer ta express manageable or perceptible personal iden
tity, jurisdiction and direct control over sorne piece of space 
or aeti vit Y . 

As a caSe in point, consider the urban infrastructure of 
Boulder, Colorado. The city has established a !'Blue Line. n 

No municipal utilities can extend beyond this ring. Nature 
might be assumed to be temporarily protected. With the ad
vent of alternative energy systems, and workable subsystems, 
DEVEWPMENT may spring up anywhere, certainly beyond 
Boulder's own Blue Line. Energy conversion, when integral 
to a specifie site and in accordance with the deterrnination of 
the individual user, will surely alter the theory of a number 
of plaIllling professions, the direction taken by governments 
--and the individual or collective incentive regarded by the 
populace. 
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Foreword / ix 

Consider new forms of collection 

Engineers and scientists conclude that salar energy systems 
alone will colleet so much energy, that disposing of tbis 
overwhelming supply will become a major challenge. This 
disposaI is not to be confused with ~he inherent los ses in 
conversion and transmission of power. There are standard 
losses expected. The initial conversion as well as trans
mission systems have restraints; th,?re are limited capacities 
for handling limitless energy. With the need for excessive 
handling of excessive energy, we ru ly find an indirect variant 
of POLLUTION FROM OVERABUNDA.NCE. 

This energy overload is not likely v'ith Peter Glazer's con
cept; however, the manpower and material required to imple
ment his scheme may place impossible demands upon the 
earth's resources. He foresees a ~;atellite collection concept 
beyond the earth's atmosphere at synchronous altitude (22, 000 
miles above ground surface) in whi('h an array of photoelec
tric cells which convert solar energy outside the atmosphere 
to electrical energy. This energy if> then beamed to earth 
by microwave, the beam uninterrupted by the atmosphere. 
The national and international implications of this ultimate 
form of collection are obvious. Co .lective expertise and re
sources of many nations may make the spa ce platform approach 
possible with less danger to the bio;,phere. 

Consider energy "intensiveness" 

Glazer's concept not withstanding, energy and capital can be 
overly concentrated upon one locale or endeavor, a single 
facility or a special project, resulting in high economic and 
social cost. This overconcentration can result from the often 
separa te, emphatic actions of those who are most sincere in 
their beliefs; bureaucrats, industriaHsts, small businessmen, 
conservationalists, educators, et al. As ECOLOGY became 
a household word, and as a period ()f environmental awareness 
peaked in the early seventies, many people called for the re
pair of the environment at such a high economic and social 
cost that much of the improvement effort would establish even 
more "energy intensive" processes in our society. 

Conversion of energy can be dispersed and yet localized. 
Not only individual households, whether within low, medium 
or high density areas, but urban complexes too can be sup
plied with power with less need for transmission of that 
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X ! Alternate Sources of Encrgy 

power at (1) a personal unit scale, and (2) a metropolitan or 
regional scale. A four-story townhouse will need a greater 
collection area than present flat plate collectors can provide, 
but a series of windmills could be at the summit of the 
World Trade Center in New York. 

Hopefully we have the options, without further harm to the 
present environment and with liUle depletion of these usable 
energy resources. However, there is the potential difficulty 
of repetition, when the concentration of energy collection and 
its conversion are equally possible. As much energy inten
siveness as now eÀ"perienced can result when a society makes 
the new technology available to people directly on an individual 
basis. The environment--and cities in particular--may either 
radically change in form or stabilize its present form by im
provements irom within, expending less total energy. The 
trends in renovating old buildings which have sound structures 
--and that are so l~xpensive and energy intensive to build 
anew--point ta the latter. Experiments in de sert climates, 
on the other hand, suggest bold new structures for mankind. 

Finally, consider the pioneers in alternative energy systems 
and their entourage 

In the United States, the wide disparity between homeowner 
oriented systems and city-wide services i8 paralleled by the 
rcmoteness and location of work in the field of alternative 
energy systems. There is ample communication, although a 
rather underground, less integrative spirit exists. 

At present, pioneers in the field, the academicians and pro
fessionals in related fields, and industry are largely pursuing 
systems for single family, detached dwellings and suburban 
or rural facilities. The social response is negligible at this 
point, bath from the supplier of prototypal systems and the 
early users of these systems. Performance criteria on not 
only a technological but also a social basis are gradually 
being examined. As the need for development of alternative 
energy systems becomes apparent to everyone--fuel shortages 
and new iederal legislation predicating our lifestyles--research 
and implementation will likely increase in scale and compre
hensivene8s. The U. S. endeavor thus inherently offers sub
stantiation of regional aspects of various prototypal systems, 
geographic test data, application of science along with in
digenous skills, and updating of work by European and Asian 
forerunners in the field. The U. S. prototypes also reinforce 
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Foreword / xi 

international test facilities in that not only smaU, single-pur
pose buildings exist but also a broad range of architecture 
is imminent; schools, office buildin~s, mobile and modular 
housing units, and residential compLexes, for example. 

There are three categories of leaders in the field of alterna
tive energy systems. These respe< tive camps address their 
wor k primarily to solar energy util ,zation. 

First, the ranking leaders in the a< ademic community are 
George LOf, Director of the Solar Energy Laboratory at 
Colorado State University, Ft. COll:ns, Colorado; Dr. Erich 
Farber, Director of the Solar Energy Laboratory, University 
of Florida in GainesviUe; and Professor John Yellott, College 
of Architecture, Arizona State Univl!rsity. For wind and 
tidal energy utilization, Professor 'Villiam Heronemus at the 
University of Massachusetts in Amh?rst is a leading authority 
and designer. 

Second, the suppliers of components on a production scale in
clude Pittsburgh Plate Glass, Pittsturgh, Pennsylvania, and 
Revere Copper and Brass, Rome, New York. These com
panies are manufacturing Hat plate 30lar collectors. There 
are several small companies producing other equipment and 
components for the utilization of alt-?rnative sources of en
ergy. 

Third, the developers of systems aJ'e represented by corpora
tions: General Electric, Westinghouse, Honeywell, and 
Thompson Ramo & Wooldridge. Fo),' wind energy, Grumman 
Aircraft is the principal developer. For geothermal energy, 
the most significant work is being conducted by the Mexican 
Government, whose large st single p::'oject is located in 
northern Mexico where a geologic ahnormality produces dry, 
relatively noncorrosive steam. For tidal energy, no signüi
cant contracts have been awarded in the United States, where
as the French are proceeding with an experimental tidal 
plant. 

It is evident that as the se individuals and organizations are 
joined by those who have recently shown great interest, the 
realization of alternative energy utilization--and the impact 
upon our lives--has arrived. 

BRENT M. PORTER 
Co-Head of the Environics Design Studio, 
School of Architecture, Pratt Institute, Brooklyn, New York; 
and Research Associate, Community Design Associates, N. Y. 
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INTRODUCTION 

The Arab oil embargo caught the major industrialized 
nations with their diversification down. And as any good 
ecologist knows, a lack of diversification makes an ecosys
tem extremely vulnerable: should a blow befall a one-species 
community and the blow prove harmful to that species, the 
community may be destroyed because there is no replacement 
for the lost or damaged element. 

With diversification, the ecological community is 
cushionect with the variegated physical strengths, immunities, 
mental prowesses, and natural and acquired survival mechan
isms of its ilÙlabitants. A blow that is potentially lethal to 
one may do little or no harm to the others. The community 
struck falters but rapidly baunces back. 

Economies reflects the laws of ecology within the 
fiscal world. The effect of the embargo is an example. 
American energy needs are based almost exclusively on oil, 
and whcn a significant amount of that oil was removed we 
became as desperate as an animal that feeds on a one-species 
diet and wakes one morning to find his meal-ticket species 
flown the coop. To coyer our vulnerability laid bare by the 
oil crisis, we must emulate in our energy policy the dictates 
of the physical world. There it is the animal which subsists 
on various food (energy) Sources that survives. When one 
dish absents itself, another dish remains. By diversüying 
our economic energy supplies we will not be caught without 
fall-back sources. 

We must avoid, therefol'e, the trap of viewing any po
tential energy source as the "answer" tü our energy needs--
no matter how promising its present potential. Oil in the 
19th century promised a cheap, plentiful, saie source of en
ergy. Us negative polluting aspects were not considered, its 
exhaustibility shrugged off as a problem for future generations. 
Then in the 1950's nudear energy began priming for its 
eventual ascent once King Oil abdicated. But today the nu-
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oil crisis, we must emulate in our energy policy the dictates 
of the physical world. There it is the animal which subsists 
on various food (energy) Sources that survives. When one 
dish absents itself, another dish remains. By diversüying 
our economic energy supplies we will not be caught without 
fall-back sources. 

We must avoid, therefol'e, the trap of viewing any po
tential energy source as the "answer" tü our energy needs--
no matter how promising its present potential. Oil in the 
19th century promised a cheap, plentiful, saie source of en
ergy. Us negative polluting aspects were not considered, its 
exhaustibility shrugged off as a problem for future generations. 
Then in the 1950's nudear energy began priming for its 
eventual ascent once King Oil abdicated. But today the nu-
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Introduction / xiii 

clear panacea is posing more questions than it is answering, 
and so solar energy proponents link their newly rediscovered 
product with the ultimate answer. Only time, experimenta
tion, and careful evaluation of the l'esults of applied research 
will prove or disclaim our hopes for solar energy. But for 
now we should put aside the illusior s of single answers for 
the safety of diversification. Solar power, like wind power, 
tidal, and geothermal energy, belongs within a well-integrated 
community of energy sources, adapl:ed for their particular 
regions, compatible with their imm!~diate environments. 

The energy sources discussed in these pages are not 
new. At the time of the Revolutiona.ry War, Boston powered 
a mill by trapping the high tide and allowing it to flow out 
through the mill whee!. The Philaoelphia Centennial Exposi
tion on 1876 featured an "amazing r ew" solar-run steam en
gine--twenty-three centuries arter Archimedes destroyed an 
entire fleet with Sun power. The \\ind throughout man's and 
beasts' history has provided a reliaJle energy source. For 
men it has powered ships and wind mills; for birds it is an 
aid in flight. The Romans long before the birth of Christ 
used geothermal energy ta heat their bath water. 

Of the four sources of salaI', geothermal, wind and 
tidal energy, solar power holds the greatest promise as a 
widely usable energy source. MorE research is being con
ducted in this are a, and more has heen written on it. We 
have, therefore, devoted the greatef:t part of this bibliography 
ta salaI' energy and have compiled the significant literature 
of the last five years as weIl as th(~ "classics" as a spring
board for further intensified solar power applications. Pro
ducing reasonably priced salaI' equipment is the next chal
lenge in salaI' energy research, and once the federal govern
ment outgrows its current infatuation with the bureaucratical
ly entrenched conventional power SOllrces and allocates proper 
funds for development of cheaper solar energy hardware this 
challenge will be met. The sun car, be a significant, on-line 
power source by the end of this century--at the latest. For 
it is no longer a question of whethe;' solar energy is practi
cable: already throughout the country--not just on the sunny 
western desert--solar power is providing heat, hot water, 
and electricity to residential and commercial buildings. The 
problem remains in making the costs of soIar equipment for 
residential use competitive through rnass production sa that 
solar energy becomes an attractive alternative to fossil fuel 
sources. The equipment to power an American home costs 
today between $5000 and $8000. W,th the present high 
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xiv ;' Alternate Sources of Energy 

cast of ail, gas, and coal the investment pays for itself with
in five years. But the initial cash outlay i8 still beyond the 
reach of most homeowners. 

The bibliography whieh follows contains more than 
1700 entries, mostly on sOlar energy. But with an eye on 
diversity, we have included a number of sources dealing with 
wind, geothermal, and tidal power. The listings are divided 
into six subject areas: 

(1) Various Uneonventional Sources of Energy l en
tries 1-154J. This section includes general articles that cav
er more than one of the four sources. An example is entry 
60. Allen L. Hammond's "Energy Options: Challenge for the 
Future." Ii gives a broad overview of the possible sources 
of power reeommended for national future use. 

(2) Salar Energy tentries in 1000 and 2000'sJ. This 
section includes articles dealing principally with solar energy 
power. A Solar Energy Subject Index ta the various tapies 
within the general subject--collectors, distillation, conversion, 
etc. --is found at the back of the book. Books listed in this 
Index under Solar Energy General are either overviews of the 
broad tapie of solar energy or deal with two or more of the 
narrower tapies. References cited under specifie tapies do 
not necessarily deal exclusively with that one tapie. Tt is 
merely the foc us of the reference. This index, therefore, 
should be used as a 1008e guide. 

(3) Geothermal Energy l entries in 3000' s J contains 
articles and books that deal exclusively with geothermal 
power. 

(4) Wind Energy l entries in 4000's]. This section is 
a short bibliography providing an introductory reference to 
sources on the generation of electricity through the use of 
windmil1s. 

(5) Tidal Energy [entries in 5000's] cantains 37 en
tries and is designed to serve as a brief introduction 1,0 the 
use of hdal powe r. 

(6) Environmental Architecture (Climate and Energ ) 
[eniries in 6000's. Application of new sources of energy 
and conservation of present and potential energy sources has, 
and will increasingly, influence the design of buildings and 
of cities. This section contains 22 books and articles which 
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Introduction / xv 

concentrate on the architectural aSllects of climate and gen
eral energy usage and gives 48 cross-reference to sources 
listed under Section 2 (Solar Energy). 

The Appendix contains a dir'3ctory of the periodicals, 
firms, foundations, organizations, :md individuals who are 
presently working on the applicatiolL of alternative energy 
Sources. The listing is by no means complete, but it con
tains the major sources of informa1:Ïon. 

At the very back of the book is a Key to Abbrevia
tions we have used. 

Note: Government reports ae followed by their NTIS 
accession number and are available from the National Tech
nical Information Service, Springfield, VA 22151. These re
ports are sold at a standard price of $ 3. 00 for reports of 
200 or less pages, $6.00 for 201 to 600 pages, and $ 9.00 
for reports exceeding 600 pages. \1icrofiche copies are 
available for most documents at a :,tandard price of 95,t each. 
Always refer ta the accession numt'er provided when order
ing mate rial from NTIS. 
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