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INTRODUCTION

Our quarterly update on Power Generation usually holds the
bulk of its material in the first two overview sections on
Energy and Solar Energy. In this third guarter however, we
have substantial material in each of the remaining eight
sections.

A number of reports appeared this quarter under Conservation
and include such user-oriented literature as "101 Ways to
Cut Home Energy Costs - Right Now" (ST78-12105). Experiences
in government policies to affect conservation were also
entered from Canada, West Germany, and England.

The section on Economics and Law addressed various issues
surrounding "sun-rights," especially at a forum hosted by
the National Solar Heating and Cooling Information Center

in Maryland (ST78-13134) and in the "State of the Law, 1977"
from Washington's Environmental Law Institute. Leading most
states with an intensive effort to reduce building energy
consumption, several reports on California's Residential
Energy Standards were £ound.

A useful textbook on Wind System Performance (ST78-17145)
were previewed this quarter and other recent developments
in Wind Turbines were reported by West German researchers.

We have expanded on a section this guarter by adding
Photochemical research to our old section on Biomass. This
change will relate new material in such research topics as
photosynthesis to improve our solar comprehensiveness and
again make this bibliography a more user-oriented publication.

Technical Editoxr
John R. Peck
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GUIDE TO USE OF THIS PUBLICATION

A number of features have been incorporated to help the reader
_use this document. They consist of:

A TABLE OF CONTENTS; listing general categories of subject
content and indexes. More specific coverage by subject key-
word and author is available through the appropriate index.

CITATION NUMBERS assigned to each reference. These numbers,
with the prefix omitted, are used to identify references

found in the indexes. They are used as TAC identifier

numbers when dealing with document order, so please use the
entire (prefix included) citation number when corresponding
With TAC. An opeh ended numbering -system allows. for easy
incorporation of subsequent updates in +his system, and
numbers assigned to new citations will follow directly the
last assigned numbers in the previcus issue. Citation number
of the last reference on each page appears in the upper right-
hand corner to facilitate guick location of a specific article.

A REFERENCE FORMAT; containing the TAC citation number, title
of reference, author, corporate affiliation, reference source,
and abstract. The reference source tells, to the best of our
knowledge, where the reference came from. If from a pericdical,
the reference source contains its title, volume, page number
and date.

An INDEX OF AUTHORS; alphabetized by author's last name, followed
by the reference citation number. For multiple authors, each one
is indexed.

An INDEX OF KEYWORDS affords accéss to each citation through an
assigned set of descriptive terms. All words pertaining to a

reference are permuted alphabetically and the corresponding

citation numbers appear as many times as there are keywords.

These permuted keywords run down the center of an index page,
while the remaining keywords are clustered adjacently. A "#"
indicates the end of a set of keywords, while a "/" indicates
where a set has been cut off within the line due to overflow.

A LIST OF ABBREVIATIONS used in describing frequently occurring
titles or corporate sources.
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17,000  ENERGY OVERVIEWS

8778 10165 Appropriate Technology: A Directory of Activities and Projects

Integrative Design Assoc., Inc., Washington, D.C.
NSF/Ra-~77-0064 1877 GPO

The directory is a product of a study by the National Science Foundation as part of
an ongeoing effort to explore opportunities for future research programs. A growing number
of innovators in the field had been developing technologies that incorporated a concern
for maintenance of the ecological balance by increasing the use of renewable resourges,
extending recycling and diminishing waste, and fostering the resource independence of
local areas. These technologies had begun to be called appropriate technelogies, but
before it could be determined whether RANN could make a contribution to the development
of this new approach, it was necessary to survey the field to learn from these individuals
and groups about the scope of their activities, the legal and technical problems they are
facing in moving from idea to application, and their recommendations for federal activity
in support of appropriate technology. This directory is, in part, a compilation of the
descriptions of activities of the survey respondents.

§T78 10166 Distributed Technologies in California's Energy Future, Volume I

Univ. of California, Berkeley, CA, Lawrence Berkeley Lab.
Avall:NTIS, N78-21623

Alternative energy .sources based on renewable energy forms are considered in terms of
development of distribution energy systems with emphasis on the California setting. Trends
in energy supply and patterns of energy use are reviewed; energy resources are discussed
including biomass, solar energy, geothermal energy, and wind energy; and envirommental land
use factors are considered. Economic, social, and political issues are included. It is
concluded that it is possible to run a complex, highly industrialized, post-industrial
society entirely on renewable rescurces internal to the state and that this can occur in
the presence of growth in gross state product.

5778 10167 Distributed Technologies in California's Energy Future: A Preliminary Rept.,
Volume 2

Univ. of California, Lawrence Berkeley Lab., Berkeley, CA
Avail :NTIS, N78-21635

Given a perspective that places environmental and social impacts at the heart of the
energy predicament rather than on the periphery, it becomes essential to compare the
impacts produced by alternative energy options systematically, comprehensively, and
objectively. The information needed to do this properly, even for a limited set of
technologies and a limited geographic amd cultural context {e.g., California),
unfortunately does not exist. An attempt was made to outline a logical framework for such
a comparison and to hang on that framework the partial information that is available on
the environmental impacts of some major conventional and nonconventional energy options
for California. The objective was to permit at least some partial and preliminary
conclusions about this aspect of the soft energy options and to identify those areas where
additional knowledge i1s most badly needed. .

ST78 10168 Save Energy: Use More Electricity

Jrnl: Processing, V 23:65, ¥4, April 1977

The potential of electric processing for materials conservation and energy
conservation in industrial plants and recent developments in electroheat technolegy are
discussed.

ST78 10169 The Risks of Energy Shortace in the World Level

Allleret, P.
10th Conf. Mondiale de L’Energie, Istanbul, Turkey, Sept. 19-23, 1977
Avail:AIAA, AT8-27783 Jrnl: Revue de L'Energie, V 28:5P89-5P102, aug.-Sept. 1977

Without considering political Zfactors, the r:sks. associated with the world-wide
depletion of natural resources, primarily petroleum and gas, are discussed. Prospacts for
the wide-scale development of alternative energy sources are reviewed, noting winé, solar,
and biomass energy. Various energv conservation techaiques are suggested, including
combined electricity-heating power statrons and revised standards [or automopile
constructlon. General assumptions are made Zor Zuture snergyv requirements and potential
substatutiong for petrcleum (bv coal or naclear enercgy) are suggested.
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§T78 10170 Permanent Directory of Enexrgy Information Sources in the European Community

Allaire, E.; Blamoutier, F.; Maurice, M.
Avail:NTIS, US Sales Only 1975 183 p.

The permanent directory of energy information sources in the European community
gives the identification of the sources, the identification of the persons in charge of
the information services, the aims and cbjectives of the organizations concerned. Access
to the sources is made via two lists: one for the primary information sources and the
other for the documentation centres. Both are entered by permutation indexes: areas/
activities, and activities/areas.

ST78 10171 The Search for a Reasonable World Energy Policy; Some Basic Considerations and
Options

Attiga, A.A.
Organisation des Pays Arabes Exportateurs de Petrole, Kuwait

10th Conf. Mondiale de L'Energie, Istanbul, Turkey, Sept. 19-23, 1977

Avarl:AIAA, AT8-27782 Jrnl: Revue de L'Energie, V 28:SP78-SP86 Aug.—-Sept. 1977

General observations are made concerning the direct cooperation between oil exporting
and importing countries, and the formulation of medium and long-term energy poiicies on
national and international scales. Consideration is given to the pesiticn of the o1l
exporters with reference to the depletion of hydrocarkons and the necessity to reduce
their heavy dependence on the export of crude oil. It is suggested that the main factors
to be considered in medium and long-range planning are: (1l)the diversification of energy
supplies, (2)the conservation of oil and gas, (3)pricing ¢il and gas on the bhasis of the
cost of replacing supplies by other energy sources, and (4)the diversification of the
economies of olil exporting countries.

ST78 10172 Energy and Environment: 64th Thomas Hawksley Lecture; Overall Qptimization
Concept of Energy Scurces Diversification

Barrers, M.

Onera, Chatillon-Sous-Bagneux, Hauts-de-Seine, France

IME Mtg., March 8, 1976, London, England

Avail:AIApR, A78-31123 Jrnl: Proc. of Mtg., 27 p. 1978

Selar thermodynamic power plants and electric power plants using the photovoltaic
conversion principle are described and energy conservation practices applicable to
transport systems (in particular, air transport) and industries are discussed. Details
of a 30-XWE power plant with flat-plate collectors and a 300-KWE power plant with
eylindrical parabolic collectors are presentaed. In a study of aircraft energy
congervation, the fuel efficiencies of subsonic and supersonic transports are contrasted.
The adoption of modular combustor design to improve engine operating efficiency also
receives attention.

ST78 10173 Energy in Developing Countries: Prospects and Problems

Baum, V.

Int. Atomic Energy Agency, Vienna, Austria

NPFC Conf., May 2, 1977, Salzburg, Austria

Avail :NTIS, N78-10603/65T Jrnl: Preoec. of Conf.

Requirements for primary energy and electric power in the developing countries are
analyzed in the light of projections of population and economic growth, the availabilaity
of indigenous energy resources, and input reguirements (capital, technology, trained
personnel) for accelerated energy development. Possible supplies for such inputs from
domestic sources, transnational corporations, multilateral institutions, and through
cooperation among the developing countries themselves and between the developing and the
developed countries are reviewed.

ST78 10174 Overview of Technological-Economic Models for Enercvy Policy Analysis

Behling, D.J.Jr.; Cherniavsky, E.A.; iHoiIfman, X.C.; Jorgenson, D.W.
BNL, Upton, NY
Avail:NTIS, 3NL-22730 1977 29 p.

A compined technological-econcmic model has been developed and applied to the analysis
of energy policies. The individual medels tnat have been assembled are the Hudson-
Jorgenson model of the economy and interindustry transactions, and the Brooknaven Energy
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System Optimization Mcodel. Other data bases and fixed coefficient input/output models are
employed as data sources and accounting frameworks to support this combined technological-
economic model. The combined model has been used to develop long-range projections of
energy-economic ralationshaps and to perform cost/benefit analyses of the US energy R and
D programs.

ST78 10175 Description and Comparison of Energy Impact Assessment Models

Burnett, R.A.; Fraley, D.W.
BPNL:, Richland, WA
Avall:NTIS, N78-21671

During the past few years the need for more comprehensive analytical technigques for
assesging the environmental, economic, and social impacts of energy supply-demand systems
and relzated public policy-making activities has increased. The research and academic
communities have responded to this need by developing a wide range of medels and other
analytical tools for energy impact estimation. The models generally fall inkto two
categorias, large-scale and specialized. This report examines the general features and
shortcomings of current large-scale and specialized modeling efforts from the point of
view of energy impact assessment. Characteristics deemed desirable in large~-scale energy-
impact-assessment models and related studies are discussed. An outline of crateria for
describing and comparing such models is prasented from which seven large-scale energy
models and one impact assessment study are described and compared in considerable detail.
Tables are also presented which summarize the results of the categorizations.

ST78 10176 Preliminary Evaluation of a Thermographic Scanning Device for Energy
Conservation Studies

Christensen, D.; Brainerd, B.; Goddard, J.

Alabama Univ., Huntsville, AL, Kenneth £. Johnson Environ. and Energy Center
ASEC-78-~-1 Jan. 1978

A thermal imaging system, the Magnavox AN/PAS-7 point detector/scanning mirror hand-
held viewer, was used for a series of tests to measure hot spots (or heat losses) in a
solar energy heating system on the exterior of a nursing home, a courthouse, and a
residence, and on power line transformers and substations. It was concluded that the
AN/PAS-7 provides valuable information to aid in the evaluation of thermal systems because
of its portability, ruggedness, wide field of view, and adaptability. It can alsoc be an
important tool for use in the evaluation of solar energy conversion systems and could be

especially useful for the evaluation of sclar heating and cooling demonstration sites.
b

5T78 10177 Analysis of ERDA's National Energy Plan

Coccio, C.L.
GE, Schenectady, NY
Jranl: Am. Soc. Mech. Engng. Pap. 77~-WA/TS~2 1977

This national energy plan begins with five overall policy goals as follows: (&)
maintain the securaity and policy independence of the nation, (B)maintain a strong and
healthy economy, (C)provide for future needs so that future life stvles are not limited by
energy unavailabilaty, (D)contraibute to world stability, and (E)protect and improve the
nation’'s environmental quality. Within this general framework, ERDA develops eight
technology goals such as "increase the use of essentially inexhaustible domestic energy
resources.” Programs are then identified under each ‘goal such as solar electric, breeder
reactors, and fusion for the example above. A review of the plant shows that some of the
more significant items called for in the legislation relating to anticipated program
results, costs, and impacts were not described. When Congress became aware of this lack
of guantification, letters were sent to ERDA requesting specific responses aleong the above
lines. This paper presents ERDA's subsegquently furnished program costs and benefits in
the eight technology goal categories of the national energy plan.

ST78 10178 Energy Predictions

Freiwald, D.A.
LASL, ERDA, Los Alamos, NM
Avairl:NTIS, La-UR-77-35 DIATE Consf. Dallas, TX bec, 8, 1976

Briefs describe 33 charts, grapns, and schematics offering some recent history and
perspectives on the world and US energy situation and the problems Zor survival facing the
world. Of interest is Figure 28, showing tne Club of Rome's model of the eartn in terms
of resource consumption, Zood, money, people, pollution, etc. & computer was .asked to
extend recent history into the furure and results indicate a collapse of- the industrialized

3
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system towards an agrarian culture around the year 2025. It 1s noted that the model did
not consider technological initiative or man's willingness to change lifestyles. The
final (33) schematic is a quesstimate of noticeable impact timescales, indicating when
research of projects on transition or ultimate energy sources at LASL might be expected to
vield impact.

ST78 10179 statistical Utility Theory for Comparison of Nuclear Versus Fossil Power DPlant
Alternatives

Garribba, §.; Ovi, A.
Polytech. Inst. of Milan, Milan, Italy
Jrnl: Nucl. Tech., V 34:18-37, N1, June 1977

A statistical formulation of utility theory is developed for decision problems
concerned with the choice among alternative strategies in electric energy production.
Four alternatives are considered: nuclear power, fossil power, solar energy, and
conservation policy. Attention 1s focused on a public electric utility thought of as a
rational decision-maker. A framework for decisions is then suggested where the admissible
strategies and their possible consequences represent the information available to the
decision-maker. Once the objectives of the decision process are assessed, conseguences
can be guantified in terms of measures of effectiveness. Maximum expected utility is the
criterion of choice among alternatives., Steps toward expected values are the evaluation
of the multidimensional utility function and the assessment of subjective probhabilities
for consequences. In this respect, the multiplicative form of the utility function seems
less restrictive than the additive form and almost as manageable to implement.
Probabilities are expressed through subjective marginal probability density functions
given at a discrete number of points. The final stage of the decision model is to
establish the value of each strategy. To this scope, expected utilities are computed and
scaled. The result is that nuclear power offers the bhest alternative.

ST78 10180 The Energy Cost of Prospective Fuels

Gartside, G.
Jral: Search, Vv 8:105-111, N4, April 1977

The prospective fuels discussed include those derived from solar energy, either
directly and/or through crops, coal and uranium. Coal must become the predominant energy
resource again if the importation of energy is to be restricted. Substantial savings of
coal could be made by investing coal energy into other energy-producing systems,
particularly those using solar energy. The future for solar energy may lie in the
extending of fossil fuels rather than in its use as a renewable fuel source in itself.

ST78 10181 A Few Aspects of the Soviet Energy Poliey

Grenon, M. P
10th Conf. Mondiale de L'Energie, EIstanbul, Turkey, Sept. 19-23, 1977
Avail:AIAA, AT8~-27779 Jrnl: Proc. of Conf. p. SP40~-5P49 Aug.-Sept. 1977

Various aspects of the energy policy in the USSR are discussed, noting that 80
percent of Soviet energy resources are located about 3500 km from the centers of
consumption. Coal reserves are outlined with reference to the locations of the major
basins. These basins are subdivided into those having primarily underground mining
operations and those which may be strip mined. Soviet petroleum resources are
reviewed in terms of drilling depths, the recovery of low-gravity oils, and off-shore
drilling.

ST78 10182 Colder, Darker; The Energy Crisis and lLow-Income Americans; An Analvsis of
Impact and Options

Grier, E.S.
Washington Cénter for Mectropolitan Studies, Washington, D.C.
Awvail:NTIS, N78-21656

Personal interviews of a representative sample of US households are presented with
data on consumption and costs obtained directly from their utality suppliers. An analvsis
of the information £rom both surveys and an assessment of the impact of the energy
situation on the lives of poor Americans are given.
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ST78 10183 An Overview of US Energy Options; Supply and Demand-Side History and Prospects

Hirshberg, A.S.
JPL, Inst. of Tech., Pasadena, CA
Avail:NTIS, N78-1961¢

An overview was provided of nonsolar energy policy options available to the United
States until sclar energy conversion and utilization devices can produce power at a cost
competitive with that obtained from fossil fuels. The economics of the development of new
usage were clarified in the context of the historic annual rate of increase in US energy
demand. An attempt was made to compare the costs and relative efficiencies of energy
obtainable from various sources by correlating the many confusing measurement units in
current use. .

ST78 10184 The Diffusion of the Use of New Energy Technology as a Context for an Overview
of Solar Energy Technologies

Hirshberg, A.S.
JPL, California Inst. of Tech., Pasadena, CA
Avail:NTIS, N78-19811

The process by which new solutions to the energy dilemma are generated and used as a
context for an overview of solar energy economics and technologies.

ST78 10185 Long-ferm Implications and Constraints of Alternative Energy Policies

Hunter, ¥Y.L.; Watt, K.E.F.; Flory, J.E.; Hunter, P.J.; Mosman, ¥.J.
Univ., of California, Davis, CA . -
Jrnl: Energy, Oxford, Vv 1:375-406, N4, Dec. 1976

The authors have used an overview perspective in analyzing how a diverse range of
phenomena such as population, price, inflation, transportation, agriculture, internaticnal
trade, and city design are linked to energy policy. A principle tool used in the study is
the hierarchical simulation model speculator. Simulations using speculator indicate some
of the long-term implications of current energy policy. For example, a policy in which
gasoline prices decline slightly until 1980 and then increase only with inflation leads te
a year 2000 wheat price that is 21 percent higher than that produced by a peolicy which
advocates an increase in the price of gasoline to $1.00 by 2000. Both policies would
still require large imports of oil and consequently, would push US agricultural system to
a point where necessary productjon levels could only be met by massive increases in
capital (both human and monetary), energy, and water. Alternatively, an energy policy
that would increase gasoline prices to a level similar to that in West Germany (about
three times current US prices after correcting for ability to pay) would result an lower
wheat prices, since consumption would be decreased with concomitant decreases in oil
imports and wheat exports.

ST78 10186 United States Energy Policy: An Economic Assessment

Huettner, D.A.

Univ. of Oklahoma, Norman, OK

4th EAE Nat'l Conf., Oct. 3-7, 1976, Cincinnati, OH

Jrnl: Proc. of Conf., Publ. by AIChE, Dayton Sect., New York, NY P. 63-68

Given the United States' current lack of progress toward energy independence and the
likelihood that future progress may be egually unspectacular, one might ask whether energy
independence 1s the optimum energy policy choice. This paper will present in three parts
an assessment of US energy pelicy. It examines the relative trade-offs between a policy
energy dependence and independence; the actual US energy policy since the oil embargo and
determine the extent to which it has furthered enerqgy dependence or independence; and the
extent to which changes in current US energy policy would further long-run policy goals.
Emphasis 1s placed on the economic aspects of energy peolicy choice.

ST78 10187 New Results in the Field of Energetics Concerning the Problems of Nonnuclear
Energy Researcih

Just, T.
Deutsche Forschungs und Versuchsanstalt Fuer Luft und Raumfahrt E.V., Koeln, Germany, F.R.
Forschungsbereicn Energetzk
Jrnl: tsch. Forsch. Versuchsanst. Luft Raumfzhrt Nacnr., V 20:834-842, Feb. 1977,
In German
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Three fields of work of the 'Research Section Energetics' of the 'Deutsche Forschungs
und Versuchsanstalt Fuer Luft und Raumfahrt E.V.' (DFVLR) are reported on: (l)conversion
of sclar energy into thermal or electric energy:; (2)tests concerning the guantitative
determination of single stages during the formation of socot and the oxidation of
hydrocarbons during the combustion process; and (3)basic principles for the development of
high-energy lasers.

ST78 10188 The Earth as a Solar Heat Engine: Windpowexr Utilization, Ocean Thermal
Conversion, Tidal Power, waterwave Power, and Bilomass Conversion

Kenton, J.
Electri¢ Power Res. Inst., Paleo Alto, CA
Avairl:ATAA, AT78-30745 Jrnl: EPRI J., V 3:43-48, March 1978

The utilization of indirect sclar energy sources is discussed. New developments
concerning the employment of wind power are partly related to research conducted by NASA
working in cooperation with DOE. The huge airfoil blades on which modern wind-power
machines are based with variable-pitch gears so that the blade angle of attack can be
varied to cbtain optimal aerodynamic efficiency over a range of wind speeds. The federal
wind energy program covers five areas, including program development and technology, small
machines for farm and rural use, l00-kw-scale systems, megawatt-scale systems, and large
multiunit systems. Attention is alsc given to wind power problems, approaches for
utirlizing wave power, techniques for ocean-thermal conversion, tidal power problems, and
the prospects of biomass conversion.

ST78 10189 Possibilities of-Opening up New Non-Nuclear and Non-Fossil Energy Sources

Lehner, G. -~ -
‘Stuttgart Univ., Inst. Fuer Theorie Der Elektrotechnik, Stuttgart, Germany, F.R.
Jrnl: Tech. Mitt., V 70:349-354, N6/7, June 1977 In German

As possible non-nuclear and non-fossil new energy sources, one can discuss three
essentially different options: tidal energy, geothermal energy, and solar energy. ' The
word solar anergy is used here in broad sense including the direct use of solar radiation
and the indirect use of secondary energies derived from'sclar radiation. A discussion of
the natural energy resources of the earth leads to an evaluation of the future
pogsibilities for the different options. The potential of tidal energy is very small.

Geothermal energy has a much larger potential, but only if one considers the heat stored

in 'hot dry rocks.' The technology for 1its use is not yet available. It may meet economic
and environmental difficulties. Thus the future importance of geothermal energy is not
clear now. Solar enexrgy finally has an extremely large potential. Technologies for
several methods of its more or less direct use are available. The main problems are
sconomic ones. In the long run solar energy should be able to contribute significantly to
the solution of the energy problem if the economic¢ problems can be solved. In the short
run an appreciable contribution is, however, not to be expected.

-

$T78 10190 Energy Demand Modeling and Forecasting, Final Report

McHugh, W.M.

Math. Sciences Northwest., Inc., Bellevue, WA

Avail:NTIS, M78-19676 Spons. by NW Energy Policy Project, Portland, OR and
Pacific NW Regional Commission, Vancouver, WA

Results from an all energy ecocnometric demand model were described and presexrved.
The model forecasts the demand for -electricity, oil, natural gas, and coal for the Pacific
Northwest as a whole; for the states of Idaho, Washington, and Oredgon, separataly; and
individually for seven distinct .economic subregions therein. Individual forecasts were
prepared for the residential, commercial, and industrial sectors and (by two-digit SIC code)
transportaticon and irrigation.

ST78 10191 Development of Small-Scale Benign Sources of Energy in France

Probert, D.
Cranfield Inst. of Tech., Cranfield Beds, England
Avalrl:AIAA, AT78-29291 Jrnl: Applied Energy, V:4:75-84, Jan. 1978.

The paper reviews French approaches to harnessing 'alternate' sources of snergy.
Some of these approaches are intended for uss 1n developing countries. Topics considered
include solar snergy collection for domestic use, power raleasa, direct conversion of
solar energy, bioconvers:ion, wind power, the sea as an energy source, and geothermal
energy. 3gencies involved with 2acn researcn »roject are identified.
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ST78 10182 Linear Programming Model for Assessing the Regional Impacts of Energy
Development on Water Resources

Provenzano, G.
Illinois Univ. Water Resources Center, Res. Rept. no. 126, 104 p., July 1877

This report -discusses the development and application of a multiperiod, multaiplant
linear programming model of an energy production system and associated water supply
compenents. The model simulitaneously appraises alternatlve expansion strategies and
operating schedules for steam-electric power generation and coal gasification industries.
The model identifies the type, size, location, and sequence of the construction of new
energy production facilities; and the levels of energy production and transmission that
minimize the costs of meeting demands for electraicity and gas over a specified future time
period. The model alsc determines corresponding information about the amount, location,
and sequence with which water will be used in future energy production.

ST78 10193 Prospects for Solar Energy: The Impact of the National Energy Plan

Reoach, F.; Noll, §., Ben-bDavid, S.; Bickle, L.; Schulze, W.
LASE, Los Alamos, NM
Availl:NTIS, LA-7064-MS Dec. 1877

The National Energy Plan (NEP) sets as a goal the use of solar energy in two and a
half million homes in 1985. A key provision of the NEP (as well as Congressicnal
alternatives) provides for the subsidization of solar eguipment. The extent to which
these subsidies (income tax credits) might offset the impact of continued energy price
control is examined. Regional prices and availability of conventional energy sources
{oil, gas, and electricity) were compiled to obtain a current and consistent set of
energg prices by state and energy type. These prices are converted into equivalent terms
($/10° BTU} which’ account for combustion and heat generation efficiencies. Projections
of conventional fuel price increases (or decreases) are made under both the NEP scenario
and a projected scenaric where all wellhead price controls are removed on natural gas and
crude oil production. The economic feasibility (life cycle cost basis) of solar energy
for residential space heating and domestic hot water is examined on a state-by-state basis,
Solar system costs are developed for sach state by fraction of BTU heating load provided.
The total number of homes, projected energy savings, and sensitivity to heating loads,
alternative energy costs and prices are included in the analysis.

5778 10194 Thermodynamics and Energy Policy

Rotty, R.M.; Vanartsdalen, E.R.
Inst. for Energy Analysis, Oak Ridge, TN
avail :NTIS, N78-~-21643

Thermal efficiency was widely used in evaluating energy exchanges but this procedure
gave nc consideration o quality of energy being used. Thermodvnamices indicated that
drfferent energy quantities had different energy quality, and efficient use of energy
required a matching of the energy quality supplied to that required for the given task.
Thermodynamic efficiency as a figure of merait in evaluating energy exchanges had the
advantage of considering energy gquality. It did not give information to assist in the
trade-offs between resources and the other considerations that were made in the
formulation of an energy policy.

ST78 10195 Choices in the Next Energy and Social Revolution

Ryan, C.J.
MIT, Cambridge, MA
Avail:NTIS, TID-28197 July 7, 1977

The purpose of this paper is to provide a context for choosing the energy system that
will replace fossil fuels. As fossil fuels, the energy source of industraalization, are
depleted, the world enters into the third most important energy and socral revolution in
the development of civalization. WNatural and social systems operate the same principles
of energy management, Growth, stability, or decline is determined by the interdependent
relationship between energy and structure {energy in natural and social svstems). The
evolution of civilization over more than a million vears can be seen as a successful guest
to control greater amounts of energy through social organization in three different energy
and social systems: hunting and gathering, agriculture, and fossil fuels (two energy and
social revolutions}. Many nations based on different energy and social structures hava
flourished and disappeared througnout historv. The cases of Egvpt, Rome, and Britain are
used to 1llustrate the dynamic Zorces ithat affect the rise and Zall of empires, dependence
on Zoreign resources, and the changing purposes of social organization (the rnfluence of
energy on nations). The energy perspective of the paper suggests the relationship between
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continuous growth and social discontinuity in US history (continuous growth and social
discontinuity in the US). The physical and social consequences of future snergy
alternatives are discussed in terms of an Orwellian, Jerrersonian, and Malthusian type
future (The Third Revolution: Orwell, Jefferson, or Malthus). The paper concludes wikh
an endorsement of solar energy as the alternative most likely to afford a stable future in
a humanly organized environment.

S8T78 10196 District Heating and Cooling Utilizing Temperatures Differences of Chicago
Waters

Santini, D.J.; Frigo, A.A.; Kartsounes, G.T.; ‘Harrison, W.
Argonne Nat'l Lab., Argonne, IL
Jrnl: Energy Use Management, V 2, Pergamon Press, Elmsford, NY 1977

The feasibility of using cold water from Lake Michigan and waste-heat water from
Commonwealfth Edison Company's Fisk generating station to cool and heat the: buildings of
a redevelopment project in Chicago, the south lecop new town (SLNT) project, was
investigated. The study proposes using modular water-to-water heat pumps for cooling and
heating the project. The modular heat-pump system i1s very attractive for SLNT from both
an economic and energv-savings point of view. The heat-pump system offers an initial
reduction. in both the required capital investment for the heating, ventilating, and air
conditioning (HVAC) system when compared to a conventional system: and alsc a significant
reduction in annual operating expenses. The heat-pump system, however, requires a
significant additional capital investment for the water supply .and return system. Even
with this investment, the heat-pump system savings in apnual operating expenses and reduced
capital investment for the HVAC system could pay for the cost of the water supply and
return system in less than five years. Added to the economic savings would be an enexgy
savings equivalent of about 450,000 barrels of fuel oil per year when compared to a
conventional system.

ST78 10197 Assessment of Energy Storage for Electric Utilities

Schneider, T.R.
Public Service Blectric and Gas Co., Newark, NJ
CONF-760212 1977

The results of an assessment of energy storage for use by elecktric utilities are
presented. The potential role of energy storage in meeting the demand for low-cost
electricity and technical options that provide a basis for develcopment of an effective
research and -development program are discussed.

ST78 101%8 A Eurcbean Energy Policy - Distant Mirage or Tomorrow's Reality

Simonet, H. . .

Communautes Europeennes, Conseil des Ministres des Communautes- Europeennes, Brussels,
Belgium

10th Conf. Meondiale de L'Energie, Istanbul, Turkey, Sept. 19-23, 1977

Avail:AIRA, AT78-27777 Jrnl: Revue de L'Energie, V 28:5P15-5P22, Aug.-Sept. 1977

It is suggested that many misconceptions concerning present day energy resources
exist. An assessment is made of the achievments and shortcomings of European energy
conferences and the policies adopted, noting negotiating positions, plans for developing
nuclear enerxgy, financing energy investments, energy conservation programs, and legal
measures concerning the development of standards. General proposals are made regarding
future plans and goals.

ST78 10199 Toward a California Energy Strategy

Varanini, B.E.IIT .
California Enefgy Resources Conservation and Development Commission, Sacramento, CA
Jrnl: Energy Use Management, V 2, Pergamon Press, Inc., Elmsford, NY 1977

The Cazlifornia Energy Resources Conservation and Development Commission has identified
three points of view of energy strategy: ({l)conservation and appropriate technology,
termed Jeffersonian; (2)return to government fostering investment and.development, termed
Greelian; and (3)better government planning and regulation, termed Periclean. Scarcaity
and the extent to which znstitut:ions can deal with i1t are the kev factors that determine
the choicé of energy policv. fThe commission concludes it cannot wait uncil tne debate over
resource scarcity 1s resolved. A practical energy policy is needed for tne interim and its
proposal for suecn a policy 1s presented. In general, che policv states tnat (1l)there 1is
security in diversity, benefit in flexability; (2)known technology snould be c¢hosen; and
(3)regulation should be avoided when possible. The kevstone to the commission's program,
conservation, and its other elements are discussed.

8
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ST78 10200 Solar Energy Utilization in the USA

Yon Cube, H.L.
Jrnl: Klima Kaelte Ing., V 4:325-329, N9, 1876 In German

This is a report on a study trip to the USAR. The trip was made to gain insight into
the state of technology concerning solar energy techniques and into governmental promotion
measures for developing solar techniques. Economic data, a status report on the present
market situation, a development forecast, and some examples of existing solar plants are .
presented.

ST78 10201 Reflections on the Energy Wars; Solar Vs. Nuclear Power

Weinberg, A.M. .
Oad Ridge Assoc. Univ’s, Inc., Oak Ridge, TN
Avail:AIAA, A78-30297 Jrnl: Am. Scientist, V 66:153-~158, March-april, 1978

The controversy over solar vs. nuclear energy is examined, noting that there is
irrationality on both sides, i.e., the nuclear advocates tend to scoff at the practicality
of solar power, while the solar advocates often exaggerate the dangers of nuclear power.

It is peointed out that the generation of electricity from nuclear power plants is far
cheaper at present than would be the comparable power derived from small widely dispersed
solar generators. Attention is given to the dafficulty of electrical storage 1in solar
power facilaities, but alsc to the possibility of-catastrophic accident from nuclear plants.
The anthor advocates a cautious use of nuclear-generated electricity for the short run,
with increasing dependence on solar power once a more efficient solar technology comes
on-line.

ST78 10202 Helios Strategy: A Heretical View of the Role of Solar Bnergy in the Future
of a2 Small Tlanet -

Weingart, J.M.
Woodlands Conf., Woodland, TX 1977

Over the next hundred years there must be a worldwide transition from reliance on’
fossil fuels to the use of some combination of long-term and abundant primary resources
for the production of heat, electrieity, and synthetic fuels. The rate at which such
options can be developed and employed, as well as the maximum rate at which they can
provide energy at a sustained rate, will place important constraints on the rate and
limits to growth of other human activities. It is generally argued that only the fission
option, in the form of the fast-breeder and high-temperature reactors, can provide the
energy required for a livable world, particularly if this means a world of ten billion
people living at the present energy level of Western Burope. However, the author's
examination indicates that the use of solar energy, through a menu of technological
options, can provide the needs of a world at this scale of energy use and that this can
be accomplished within the constraints of land availability-and requirements for energy,
materials, and labor. WNo scientific breakthroughs are required, although a number of
these would be helpful, but very substantial engineering advances are reguired, and the
trans:tion to such a system worldwide would take no less than a century. However, the
feasibility of such large-scale use of solar energy will substantially alter those aspects
of the "limits to growth" discussions in which future growth strategies are constrained by
available and acceptable energy alternativas. This paper outlines a global sclar energy
system considered feasible for more than 10 billion people living at 5 kw per capita.
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11,000  SOLAR OVERVIEWS

ST78 11152 Australian Solar Energy Research

Jrnl: Indian East. Engng., V 118:109,113, N3 March 1976

A patented solar energy storage technique is announced. Eased upon thermo-chemical
reaction stored energy, the Australian development abstracts heat from solar energy
collection mirrors using a heat absorbing chemical reaction, the decompositieon of ammonia
into nitrogen and hydrogen. An array of paraboloidal mirrors is emploved to focus solar
radiant energy on a focal absorber and heat exchanger which transfers heat to a closed-
loop ammonia transmission system. At a central recovery plant, the circulated ammonia
decomposition products are resynthesized into ammonia to recover and effectively
corradiate the absorbed solar energy. By comparison with a cairculating water type solar
energy c¢ollection system, the new development requires a much smaller gquantity of flowing
fluid and smaller, lighter, and more economical components can be employed., Other
possible applications include production of hydrogen from water and ammonia for fertilizers.

ST78 11153 Industrial Applications of Solar Tetal Energy, Volume 1, Summary, Final Report

Mchomell Douglas Astronautics Co., Huntington Beach, CA
Avail:NTIS, SAN/1132-2/1 April 1977

A summary of the program to define solar energy systems that are technically and
economically feasible that can satisfy all or part of selected industry demands and to
determine the market potential of such systems is given. The primary emphasis was placed
on the application of total energy systems where the industrial process heat, electrical
demands, and space heating and cooling are satisfied at maximum possible efficiency.
Industrial energy usage was first determined, ITeading fo a survey of those which were
energy—-intensive. The survey yielded the necessary industrial demand data to allow first-
level designs to be accomplished. Concurrently with the industry survey, subsystem
methodologies were established in the areas of insolation data retrieval, collector
performance and sizing, thermal storage, energy conversion, and heat transport. In excess
of 40, first-level designs were generated allowing a preliminary ranking and selection of
industries for the conceptual design phase. These industries were: (l)meat ‘packing,
(2)£iuid milk, (3)sugar beets, (4)asphalt materials, and (5)concrete block. Conceptual
designs were then generated for each primary location for the industries and three
additional locations as dictated by industrial influence zones (IIZ). These designs were
used to determine system economics and ultimately market penetration. Volumes IX, III,
IV, and V of this report contain detailed results.

ST78 11154 Industrial Applications of Solar Total Energy, Volume 2, Technical, Final Report

Mcbonnell bouglas Astronautics Co., Huntington Beach, CA
Avail:NTIS, SaN/1132-2/2 April 1877

The cbjectives of this program were to define solar energy systems that are
technically and economically feasible and can satisfy all or part of selected industry
demands, and to determine the market potential of such systems. The primary emphasis was
placed on the application of total energy systems where the industrial process heat,
electrical demands, and space heating and cooling are satisfied at maximum possible
efficiency. Industrial energy usage was first determined, leading to a survey of those
which were energy intensive. The survey yielded the necessary industrial demand data to
allow first-level designs to be accomplished. Concurrently with the industry survey,
subsystem methodology was established in the areas of insolation data retrieval, collector
performance and sizing, thermal storage, energy conversion, and heat transport. More than
40 first-level designs were generated, allowing for a preliminary ranking and selection of
the following industries for the conceptual design phase: (l)meat packing (standard
industrial classification 2011; (2) £luid milk (SIC 2026); (3)sugar beets (SIC 2063);
{4)asphalt materials (SIC 2951}); and (5)concrete block (SIC 3272). Conceptuzl designs
were than generated for each primary location for these industries and three additional
locations as dictatad by previously determined industrial influence zones (IIZ). These
designs were then used to determine system economics and ultimately the market penetration.
All of the selected industries yielded positive return on investment in the small central
receiver configuration, thereby validating the salection.

10
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3778 11155 Industrial Applications Study, Volume 3, Technolcogy Data Base Evaluation of
Waste Recovery Systems, Final Heport

Drexel OUniv., Philadelphia, PA; United Tech. Res. Center, E. Hartford, CT; Mathematica,
Princeton, NJ
Avail:NTis, C0O0/2862-3 Jan. 1977

An analytical study was undertaken to estimate the present and potential technical
and economic characteristics of a wide range of components and complete systems of
converting industrial and commercial waste heat into mechanical or electrical power and/or
building and process heating and coocling. The component and system technologies evaluated
include: Rankine, Stirling, and Brayton-cycle power systems; reciprocating, rotary, and
turbo-expanders; heat exchangers and heat pumps; thermally driven cooling and . ‘
dehumidification systems; and integrated systems capable of -providing multiple outputs.
Extensive analyses were conducted of Rankine-cycle systems using steam, halogenated
hydrocarbons, and other organic compounds as working fluids. Performance characteristics,
recoverable output power, and installed costs were estimated and are presented herein for
rankine-cycle systems utilizing selected working fluids over a rarnge of waste heat source
temperatures between approxaimately 200 and 1000° F. Data describing the performance
capabilities, technology and ainstalled costs of heat exchangers, expanders and thermally
driven absorption, vapor compression, steam-jet cooling and cooling and refrigeration
systems are presented herein together with limited performance and cost estimates for
Stirling-cycle power recovery systems. The component and system data were used to provide
a preliminary assessment of the Stirling-cycle power recovery systems. The component and
system data were used to provide a preliminary assessment of the recoverable energy and
associated system costs when integrated with generalized waste heat sources identified by
Drexel University {from their two-digit SIC industrial energy survey.

8T78 11156 Industrial Applications of Solar Total Energy, Volume 4, Catalog of First-
Level Designs, Final Report

McDonnell Douglas Astronauties Co., Huntington Beach, CA
Avail:NTIS, SAN/1132-2/4 April 1977

First-level designs hawve been completed for 24 facilities representing six major
industry groups {SIC codes 20,26,28,29,32, and 34), located throughout six southwestern
states (Arizona, California, Colorado, Oklahoma, New Mexico, and Texas). First-level
designs are carried to the depth necessary to establish the thermodynamic balance and
1dentify performance parameters for the major components of the system, namely, collector
fields thermal storage, heat exchangers, thermocelectric conversion devices, and major
pumps. ALl of the first-level designs fall into one of the fullowing generacally
different thermodynamic cveles or combinations thereof: (A)electricity plus process steam,
(B)electricity plus drying heat (hot air), (C)eldctricity plus process steam plus process
refrigeration. Summary descriptions of all first-level designs are contained in this
appendix. For the reader's convenience, each facility sizing descraiption is meant to
stand alone and therefore many of the figures are repeated. The ground rules, assumptions,
and definations associated with the designs are discussed in Volume 2 of this report.

-

§178°11157 Industrial applications of Solaxr Total Enerqy, Volume S5, Catalcg of Conceptual
Designs, Final Report

Mcponnell Douglas Astronautics Co., Huntington Beach, CA
Avall:NTiIS, SAN/1132-2/5 April 1977

Conceptual designs for five industries have been completed (meat packing, fluid milk,
sugar beets, asphalt materials, and concrete block). These industries represent three of
the major industry groups (Standard Industry Code 20, 29, and 32). Each industrvy was
evaluated at a primary location corresponding to the location of an actual industry whose
demand was used in sizing the solar total energy station (STES). Three alternate locations
were selected for each industry. 1In all, 12 locations were analyzed. Six of the locations
were assessed for more than one industry. Two different types of collector fields were
sized and their performance analyzed for each industry location. The collector types were
central receiver and two-axis tracking distributed collectors. One industry, meat packing,
was alsco analyzed using one-axis tracking distributed collectors as well. All of the
designs are hybrid in nacture; that 1s, they use auxiliary energy supplied by fossil-fueled
heaters during times of reduced insolation. Aall of the conceptual designs provide 100
vercent of the individual industry's annual energy demand, with between 71.8 and 91.5
percent of the energy being supplied bv solar depending on industry, location, and
collector type. One exception 1g the sugar beet processing industry where a scaled load
was used. In this case, the hybrid STES provides 100 percent of the electrical demand and
25 percent of the process neat. This was done by maxamizaing electrical generating
efficiency at some expense in process heat displacement. Component summaries including
major subsystem descriptions and operating parameters are included in tabular form in che
appendix for each conceptual design.

11
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ST78 11158 sSolar Energy: Book

Ottaviano Technical Services, Inc., Melville, NY 1977

This book 1s divided into the following seven sections: (1)national energy policy,
(2} the justification of using solar energy, (3)data concerning solar energy, (4)products
available, (5)applications of these products, (6)economics, and (7)future applications,

5178 111539 Solar Energy Incentives Analysis: Psycho-Economic Factors Affecting the

Decision-Making of Consumers and tie Technology Delivery Svstem

George Washington Univ., Washington, D.C.
Avail:NTIS, HCP/M2534-1 Jan. 1978

Findings are presented from a prototype assessment of the combined economic and
behavioral processes by which decisions are made to invest in solar HVAC systems by the
various segments of the solar technology delivery system (TDS) and by ultimate users. The
rationale for the study is that economic incentives are necessary, but not sufficient for
achieving commercial and residential acceptance. For example, sizeable increases in fuel
and utility costs have not deterred the manufacture, purchase, or use of conventiconal HVAC
systems and other appliances that consume large amounts of enexgy. Both individual and
corporate decisions are, in fact, a blend of economic and behavioral forces. The latter
include varying levels of conservatism, enthusiasm, risk taking, time expectations for
returns. on an investment, etc. The praimary research instrument was 21 decision analysis
panel meetings held with groups of TDS segment members and with potential user groups in
four regions: the far west, southeast, middle ‘Atlantic, and northeast, Data were
analyzed by content and thematic analyses. The TDS is conceived as a series of functions
leading to the end product of a functioning solar HVAC system or service. A chart in the
text displays the various functions and their working relationships. This study focused
on the major and permanent TDE functions -- finaneing, manufacturing, distributing,
building, and installing~--as well as on commercial and private residence consumers. This
summary presents a broad overview of the behavioral/economic barriers to solar acceptance;
a brief review of how these vary within each TDS and consumer segment studies; and a
precis of legislative and programmatic recommendations for federal, state, and local
government action.

8T78 11160 Bybrid Solar-Electric Service Concept

Aimone, M.A.
Jrnl: Mil. Engng., V 70:17-19, N453, 1978

A solar-electric demonstration project, authorized by the Solar Enerqgy Research,
Development, and Demonstration Act of 1974, will cooperate with engineers, architects, and
industry to design and demonstrate equipment for home solar heating and a service utility
system capable of stimulating the residential market. Individual components of the system
are described and considered ‘toc be reliable, only lacking in service support. Numercus
questions posed over how the sun is to be managed and sold have. been avaluated by an
Electric Power Research Institute (EPRI) computer simulation, which calculated electrical
energy savings under different solar design parameters. 2an energy mix of 60 percent solar
and 40 percent electric was estimated in the Florida-based study. Two areas of potential
impact are identified in (1)large-scale temperature control of new buildings, and (2)
development of a residential hybrid solar-electric utility.

ST78 11161 Residential Solar Heating in Uzbekistan

Aksenov, L.F.; Viron, I.Y.; Avezov, R.R.: Shvaleva, 0.L.; Gafurov, A.M.
Uzb. SSR Sci. Res. Inst. for Civil Enang., Uzbek SSR
Jrnl: Applied Solar Energy, USSR, Engl. Transl., V 13:50-52, N2, 1977

The basic arrangement for solar heating, coecling, and hot water supoly in Tashkent
buildings 15 described; 'the example considered 1s.an experimental 32-apartment building
with solar heating and hot water supply, designed by the Uzbek Scientific Research
Institute for Civil Engineering with the participation of the Physicotechnical Institute
of the aAcademy of Sciences§ of the Uzbek SSR.

STV8 11162 -Obstacles to the Development of Solar Energy

Anderson, 3.
Jrnl: Solar Age, V 1:25-29, Y4, April 1976

The many parriérs to tne use of solar energy may be divided into three areas: the
general :gnorance of the supject 1n Ameriéa, the scarcrty of equaipment, and the haigh

12
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initial costs of solar systems. People find it difficult to accept solar energy as a
means of reducing drains on other fuels, but thaink of it as a total alternative. Solar
energy as the only source of heating needs must wait for technological advances and cost
reduction to become practical. However, with the increasing prices of other fuel sources,
solar energy is fast becoming viable as an adjunct enerqgy source. High initial costs for
these svstems could be mitigated by tax revisions, low-interest loans, and some kind of
tax write-off to offset this investment. Reasonable mass~use systems depend upon
collectors and storage systems which perform well for many years and are price competitive.
The development of mass produced systems also depends upon a viable market for them. This
see-saw situation must be resolved. The diversity of the construction industry inhibits
many manufacturers from producing solar systems. X spite of labor costs, on-site
construction may be a viable alternative to self-installation. 2a lack of architectural
engineers capable of dealing with solar systems is algo a problem. With over 30,000
building code authorit:es in the nation and no overall regulating agency, solar systems
are at a disadvantage in practical application. The government has at its disposal many
means of assisting manufacturers and consumers in the development and use of solar energy
systems by vroviding examples and incentives.

ST78 11163 Sclar Energy Utilization in 1977; Statug, Results, Prospects

ante, B.
Battelle-Institut, Frankfurt am Main, W. Germany
"Heating with the Sun II," March 3,4, 1977 Munich, W. Germany
Avail:ATAA, AT8-28577 Jrnl: Proc. of Mtg., V 2, Deutsche Gesellschaft Fuer
B Sonnenenergie, p. 3-28, In German

The article opens with a brief review of current and new (fusion, and direct and
indirect scolar energy) energy technology in the-.context of energy crisis and energy policy.
Consideration is then given to the state of the art and the state of innovation in solar
energy technolegy with attention paid to the potential for the widespread practical
utilization of solar energy, and to the worldwide distribution and marketing of solar
anergy installations, and in partiecular, solar houses. The fukture market for one and two-
family solar houses is discussed. The extent to which solar energy can alleviate world
energy problems is considered.

ST78 11164 The Fraction of Solar Energy Available for Direct Conversion Processes

Archer, M.D.
Cambridge Univ., Cambridge, England
Avail:ATAA, A78-28168 Jrnl: Solar Energy, V 20:167-169, N2 1978

The amount of solar energy which can actually be used by a photovoltaic converter to
do useful work depends on a given threshold value. This wvalue is a function of both the
design characteristics of the converter and of ambient atmospheric conditions. Below the
threshold value, photons are absorbed and cannot do work. This paper evaluates
atmospheric variables and converter parameters in an effort to determine photon thresheld
values under different conditions.

ST78 11165 Darect Utilization of Solar Energy With the Alid of Low-Temperature Heating

2ach, H.

Stuttgart, Universitaet, Stuttgart, W. Germany

"Heating With- the Sun II," March 3,4, 1977 Munich, W. Germany

Avail:ATAa, A78~28581 Jrnl: Proc. of #tg., Rept., ¥V 2:271-280, Deutsche
Gesellschaft Fuer Sonnenenergie, Munich, W. Germany

Direct solar heating of houses precludes the use of any energy sources but the sun,
as well as the use of heat pumps to raise the: temperature of the heat~transfer f£luid. The
major components of the system, used here for low-temperature heating, are a solarx
collector array, a heat-storage unit, and the working fluid. In designing a low-~
temperature heating solar house, consideration is given to month-by-month vearly heat
requirements and to the optimal type of solar collector.

ST78 11166 Water Requirements Zor Solar Energy

Backus, C.E.; Brown, M.L.
Arizona State Univ., Tempe, AZ
Jrnl: J. Am. Water Works Assoc., V 58:366-369, July 1976

13
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0Of the many proposed applications for direct use of solar energy, electric power
generation is the one expected to regquire the largest amounts of water. The two types of
power plants, thermal and photovoltaic, differ considerably in their water requirements;
some thermal plants utilize significant amounts of water for cooling, while the
photovoltaic plants require no water for this purpose. This interdependence of isolataon
and water availability must be a factor in determining the type of solar power plant that
is feasible for a given area and the power production that can be expectead.

S5T78 11167 Assessment of Solar Heating and Cooling Technology

.Balcomb, J.D.; Perry, J.E.Jr.
LASL, Los Alamos, NM
Avail:NTIS, N78~-19667

In order to assess in detail the state of the technology for solar heating and cooling
of buildings, five two~day meetings were held. The meeting subjects were solar collectors,
thermal storage, air conditioning and heat pumps, systems and controls, and non-engineering
aspects of solar energy. A condensation of these meetings is offered, presenting for each
topic discussed the details of the state of the art, the problem areas, and the ocbjectives
of necessary research and development. The existing state of technology for solar heating
and cooling presents a mixed picture. Ligurd heating flat-plate solar ceollectors, for
example, are in a rather mature stage, and there is a small viable industry producing
components. Even here, however, there are problems of materials which, if solved, can
reduce collector cost, improve performance, or increase lifetime.

ST78 11168 Public Policy Issues; A Southern California Gas Company Project SAGE Report

Barbieri, R.; Harsberg, A.S.
JPL, California Inst. of Tech., Pasadena, CA
Avail:NTIS, N78-19612

The use of solar energy to stretch ocur supplies of fossil fuels was investigated.
Project SAGE (semi-automated ground environment) addresses itself to one application of
this godl, solar assistance in central water heating systems for multi-family projects.
Public policy issues that affect the rate of adoption of solar energy systems were
investigated and policy actions were offered to accelerate the adoption of SAGE and other
solar energy systems.

ST78 11169 ~Florida Solar Energy Equipment and Services

Beaty, K.D.; Talwar, R.
Florida Sclar Energy Center, Cape Canaveral, FL, Energy Systems Analysis Div.
Avail:NTIS, NP-22148 Nov. 1976

This document is intended to 'serve as a source of basic information on .solar eaergy
equipment available from manufacturers, distributors, and retailers in Florida and on
solar energy related engineering and design services offered in the state. The directory
1.5 designed for use by architects, engineers, and others seeking information on available
solar energy equipment. The product descriptions provide key information about solar
eneryy products, with the recognition that additional detailed product specifications can
be obtained fxrom the individual companies. The information provided is sufficient,
however, to allow those selecting solar energy equipment to identify products which may
meet their requirements. The solar energy equipment listed is limited to that in
production and commercially available or in advanced development and near the production
stage. It includes eguipment specifically designed to use solar radiation for application
in domestic water heating, pool heating, and heating and cooling of buildings. For
example, descripticns of those components of solar -energy systems which are not unigue to
solar energy utilization. For example, descriptions of circulating pumps are not included.
Such products normally are listed in other more extensive product catalogs, but names of
conventional products are given when available. Exceptaions to this rule have been made
for storage tanks because they represent a major subsystem of the solar energy svstem.
The directory also lists companies with experience in design of solar energy systems or
wnich offer services specific to solar energy utalization. Included are companies with
experience in engineering design of systems and testing of solar energy eguipment. While
efforts were made to avoid omitting firms providing legitimate solar energy design and
test services, the lasting does not represent as thorough an effort as was made for the
manufacturers and distributors of eguipment.
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ST78 11170 Solar Option

Bell, C.R.; Jager, F.
Jrnl: Options, (IIASA), p. 1-4 Summer 1977

The International Institute for applied Systems Analysis reviews the costs and
benefits of the solar energy options to see where they can realistically be applied.
Climate is basic to the efficiency and cost of solar energy, with direct radiation more
useful than indarect radiation. An outline of solar technology includes the use of
helieostats, photovoltaic arrays, and solar-thermal-electric concepts (STEC) and thexir
market feasibility. The report concludes that high capital costs and the vast amount of
land needed to collect solar radiation will make it non-competitive for power generation
capital. Small-scale and residential applications, however, could become competitive as
fuel praces rise. In regions requiring large amounts of low-grade heat, a solar economy
could result in disruptive shifts of materials and manpower. Market sensitivity analyses
indicate that a faster breakeven point, lower capital requirements, improved system
efficiency, and a program of government subsidy are needed to take the solar option beyond
test programs to widespread implementation.

ST78 11171 Solar Energy Can be Self-Supporting Long-Term Energy Storage

Benseman, R.F.
Dept. of 8ci. and Indust. Res., Gracefield, New Zealand
Jrnl: NZ Energy J., V 50:17-18, N2 Feb. 1977

A scheme is outlined for economic solar energy storage based upon combining the solar
energy collected by up to 100- houses into a single long-term (full season) energy storage
system. The storage of solar energy by sensible and latent heat storage are briefly
compared. Solar heating factor and system utilization factor are briefly explained as the
significant econom:rc comparison parameters for &nergy Storage sizing. A sample calculation
of the economics of large-scale long-term solar energy storage for 100 houses is presented.
Other benefits of this energy storage scheme are listed.

ST78 111372 San Francisco Bay Area Solar Heating Guide and Directory

Bereny, J.A.; Carroll, J.
Solar Energy Information Services, San Mateo, CA 1377 $5.95

The following topics are discussed: the collection of scolar energy, solar heating
applications, economics of solar heating, and solar heating informataon resources.
Included in the appendices are a product and service directory and an address and
telephone directory.

8778 1117 3 Commercial Applications of Sclar Total Energy Systems

Boobar, M.G.; McFarland, B.L.; ¥Nalbandian, %.J., Smith, K.E.

Rockwell Int. Corp., Canoga Park, CA

12th IECE Conf., 1977

Jrnl: Proc. of Conf., V 2 Am. Muclear Soc., Inc., La Grange Park, IL

A methodology has been developed by Atomics International under cont zct to the
Energy Research and Development Administration to define the applicability of solar total
energy systems (STES) to the commercial sector (e.g., retail stores, shopping centers,
offices, etec.) in the United States., Candidate STES concepts were selected to provide
on-site power generation capability, as well as thermal energy for both heating and
cooling applications. Each concept was evaluated on the basis of its cost effectiveness
(i.e., as compared to other concepts) and its ability to ultimately penetrate and capture
a significant segment of this market, thereby resulting in a saving of fossil fuel
resources. The photovoltaic STES appears favorable for applications under 800 kwe,
whereas the organic rankine STES would be more cost-effective for larger energy demand
applications. Initial penetration of these systems are expected to occur in the northeast
for large shopping centers in the 1985 to 1995 time period.

ST78 1117 ¢ Soclar Energv: Perspective and Prospects

Bos, P.B.
EPRI, Palo Alto, CAa
Jrnl: Proc. Am. Power ConZ., V 38:417-457, 1976

With solar energy promising to supplement the natzon's energy resources, its prospeacts
re reviewad. The Zaderal government through NSF and subsaquently through ERDA, nas besn
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supporting solar research. Also, the utility industry has been supporting research through
EPRI. The program at EPRI is summarized briefly. Technology reviews and assessments of
solar héating and cooling, solar electric power generation, wind energy conversion, ocean
thermal energy conversion, photosynthesis of biomass, and environmental impacts are
included. It is concluded that large-scale utilization of solar applications for electric
power production is not anticipated before the year 2000. Competitive energy costs must
be demonstrated, requiring major ¢ost reductions in collectors, reflecteors, or
photovoltaic arrays, as well as long system lifetimes of 15 to 30 years. Solar energy
systems must be assessed under the same condaitions of reliability as conventional power
systems.

§T78 11175 Technical Safety Questions Concerning Solar Energy Installations

Breuer, K.
zentralverband Sanitaer, Heizung und Klimatechnik, Bonn, W. Germany
“"Heating With the Sun IX," March 3,4, 1977 Munich, W. Germany
Avail:AIAA, AT8-~-28593 Jrnl: Proec. of Mtg., Rept., V 2:303-318 In German
Deutsche Gesellschaft Fuer Sonnenenergie, Munich, W. Germany

Fire and water pressure requlations relewvant to soclar energy installations are
examined in the framework of a discussion of solar installation safety. Solar energy
installations are contrasted with reoof heating systems. Topics considered include the
pipe system, heat exchange system, temperature control, and means of preventing excessive
water pressure. It is suggested that components should be tested with regard te their
operation in unified systems.

8778 11176 Solar Energy: Its Conversion and Utilization

Farber, E.A.

Univ. of Florida, Gainesville, FL

Canaveral Council of Tech. Societies, Canaveral, FL
l4th SCSTFBL Conf., 1977 Jrnl: Proc. of Conf.

The needs, status, and potential of solar energy are presented and the various
applications are put into proper perspective. The fact is emphasized that all energy
sources are needed to solve the energy problems and the ones should be used which can do
the job best. It is alsc pointed out that one must learn to live off energy income instead
of savings and with sclar energy, the only large inexhaustible income, the choice is
limzrted.

5T78 11177 Publiec Utility and Solar Energy Interface: An Assessment of Policy Options,
Exacutive Summary, Final Report

Feldman, S.L.; Anderscn, B.
Clark Univ., Worcester, MA
Avail:NTIS, DSE/2523-1 Dec. 31, 1976

Existing research and on-going activiiy in the interface between the public utility
industry and solar energy systems for buildings are reviewed and assessed. The state-~of-
the-art is presented as both an exhaustive comparison of studies to date concerning
methods of evaluating the performance of solar buildings in the interface, and present
state legislation in solar demonstration and research projects. Major technology
configuration of the interface include sclar building design, utility control of auxiliary
energy through telemetry, and utility energy storage. A section on market penetraticn
includes a literature review and critique, a discussion of utility pricing on seolar
building design, a scenario of the timing of solar building impact on utilities, and policy
implications of utility ownership. The results of initial surveys of utility manager
perceptions and consumer attitudes are presented. A discussion of various public policies
aZfecting the interface and their impact is given.

ST78 11178 ©Dtility Alternatives for Solar Energy

Freeman, J.XK.
Energy Conservation Investwents, Inc., Washaington, D.C.
Jrnl: Pupl. Util. Fortn., V 1l01:20-23, N1, Jan. 3, 1978

Arguments assoclated with the utzlity industry's role and responsibzlity in
developing solar eanergy are presented. Issues surrounding public utility involvemenc
include Jeveloping Sull public policy support and differentiating between centralized and
drspersed gysitems of solar power generation. Utilities are able to muster both the
personnel and Zinancial resources to develop and evaluate the technology to deal witn the
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climatiec, wind, cost, and other factors affecting centralized utility services. There are
more complex issues, however, in the case of dispersed systems hecause each system has its
own demand patterns and a unique set of administration and consumer relationships that
complicate rate setting. When individual customers install solar equipment that meshes
with the utility, they are introducing unregulated energy into a regulated system. Four
strategies are outlined that range from no connection between the utility and the solar
equipment to .all eguipment treated as part of the utility. Billing for these strategieas
would range from straight metering to customer charges based on BTU's consumed. A rate—
base approach entails several major regulatory and legal issues, including state and
federal utility statutes, federal antitrust laws, and financing and depreciation procedures.

ST78 11179 When, Not If, is Now Key to Solar Power

Gilmore, C.P.
Jrnl: Sci. Digest, Chicago, V 81:42-45, N3 1977

There were chousands of solar walar Z1sazers in Florica a=’ —he southwe ] '
1820's. Gas discoveries ended solar hot water use in the United States, aizhgﬁgﬁhitlgzo ®
?ontlnugd its growth in Australia and Israel. Today solar energy converted to electricity
is considered too expensive but may be feasible in the late 1980's. Today, in the United
States, the emphasis is towards large-scale use of solar energy for electricity. Solar
ce}lg commonly used on every spacecraft for a decade are currently too expensive for
utility use. Predictions are that the cost of solar electricity will reduce to 50 or 30
cents a kilowatt by 1980. The other major solar effort is the return of solar water
heaterg.. Another project for large-scale use involves a steam turbine engine to generate
electricity. The Energy Research and Development Administration hopes to have such a
plant operable by 1980. Fortune magazine is quoted as saying that 1f solar costs are
lowered, solar energy may become the largest economic move since the automobile.

ST78 11180 Sclar Enexrgy Research: Making Solar Afier the Nuclear Model

Hammond, A.L.; Metz, W.D.
Jrnl: Prof. Engng., Washington, B.C., V 47:24-30, N9, Sept. 1977

After five years of rapid but uneven development, solar energy 1s in need of
reassessment. The present federal program has been as much the preduct of institutional
happenstance and various technical predilections as it has been the product of coherent
planning. Many solar technologies already work even though the best designs 'have not yet
been found, and they are already facing the economic challenges that other long-range
options have yet to confront. It is argquably time to reconsider solar priorities and ask
whether the distribution of research resources among nuclear, fossil, and solar options
reflects a rational policy.

ST78 11181 Home Energy How-To

Hand, &.J.
Harper and Row, New York, NY 1977 $9.95

This is a complete guide to saving and producing home energy. Ways are summarized to
cut home operating costs: conserve fossil fuels; reduce pollution; and heat, cool, and
power the home. The book 1s divided ainto two parts. Part 1 deals with ways to conserve
energy. Part II concentrates on ways to harness the energies of sun, wind, water, and
biofuels -- and heat with wood, Part I begins with thoughts on eliminating waste. Means
are described to keep warm and cool air where vou want them. Practical concerns include
insulation, caulking, weatherstripping, windows, deoors, landscaping, and house design.

The author explains how to evaluate materials, cost, and payback times, and provides
clearly illustrated step-by-step instructions for handling nearly all of the tasks yourself
vourself. Maintenance of furnaces and air conditioning systems is described. Part II
tells how to produce energy with solar collectors, wind and wakter generators, biofuel
plants, and wood burners. The author explains the principles of the best hot-air and hot-
wvater systems and then tells how to determine which would work well. Over 200 easy-to-
follow illustrations and the latest in methods and materials are included.

81778 11182 The Driffusion of the Use of New Energy Technology as a Context for an Overview
of Solar Energv Technologigs

Hirshberg, A.S.
JPL, Calrfornia Inst. of Tech., Pasadena, CA
Avall:NTIS, N75-1%8611

The process by which new solutions to the energy dilemma are generated and used as a
context for an overview 0f solar energy economics and technolog:es.
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ST78 11183 Environmental and Safety Implications of Solar Technologies

Holmes, J.G.; Baluss, J.E.; Mihlmester, P.E.; Miller, S.G.; Super, T.L.; Thomasian, J.B.
Energy and Environ. Analysis, Inc., Arlington, va .
Annual ASISES Mtg., 1977

Jrnl: Proc. of Mtg., Vv 1, Secs. 26-38

A summary of an eight-volume series of environmental reviews (ERDA-77-47/1-8) .
prepared for the environmental and resource assessments branch of ERDA's Division of Solar
Energy and Environmental Analysis, Inc., of Arlington, Virginia, is presented. The series
analyzed the wide range of environmental impacts expected to occur through the
implementation of the eight solar technologies currently being funded by ERDA: heating/
coaling, solar thermal electric, total energy systems, industrial/agricultural
applications, photovoltaics, wind, ocean thermal energy conversion, and fnels from biomass.

ST78 11184 Solar Energy Commercialization at the State Level: The Florida Solar Energy
Water Heater Program

Johnson, M.; Tiedemann, T.F.
Florida Solar Energy Center, Cape Canaveral, FL
Avail:NTIS, PB-270158 March 1977

A detailed study was made of current problems asscciated with the introduction and
commercialization of solar technologies in the state of Florida, particularly domestic
water heating. Solar energy related legislation considered by state legislatures is
analyzed with emphasis on actions recommended to accelerate commercialization and use.

The study presents proposed standards and programs consistent with suggested comprehensive
Flerida solar energy commercialization plans. The use of sclar water heaters in state
buildings as a potential incentive to a local solar energy industry is briefly examined.
Included are detailed instructions for constructing a model solar water heater, directed
primarily at high school students:; and climatological. data. .

ST78 11185 Solar Energy in Israel

Konigsherg, A.S.
State Univ. College, New Paltz, NY
Jrnl: Alt. Energy Sources, V 22:13,15 Sept, 1976

Emphasis in Israel has been on low-technology decentralized systems and on
agricultural applications. Use of solar water heating systems is discussed. Projects of
the Ministry of Agriculture, the Israel Institute of Technolegy (Technion), and other
academic and industrial researchers are mentioned briefly. The Technion "radiation trap"
is described briefly.

ST78 11186 Solar Energy in Austral:ia

Morse, R.N.
Commonwealth Sci. and Industrial Res. Org., Melbourne, Australia
Jranl: Ambio, V 6:20%-215 N4 1977

Solar energy could make a major contribution to Australia's primary energy supply by
the year 2000 by providing some of the heat used in homes and industrial processes. Half
the country's energy usage is in the form of heat which is the most caost-effective way of
utilizing solar energy. There is also a possibility of providing a renewable liquid fuel
from the celluleose which i1s produced by photosynthesis in trees and plants. Solar
electric power generation is likely to be restricted to small installations since
Australia's large coal reserves can supply power stations for the foreseeable future.

ST78 11187 Lafestyle Impiications of Decentralized Solar Energy

Okagaki, A.
Center for Sci. in Public Interest, Washington, D.C.
Jrnl: Energy Use Mgmt., Vv 2, 1977 Pergamon Press, Inc., Elmsiord, NY

Decentralized applications of solar technologies cap be integrated into community
structures and lifestyles that are radically different than the convent:ional American
lifestyle. It is argued that Zor environmental and sociological reasons it would be wise
to explore alternative communities and lifestyvles based on "appropriate” or "intermediate®
tecnnologies such zs decentralized sclar power. 2 Zederal procram to support this kind of
exploration i1s proposed.
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8T78 11188 $Scolar Heating and Cooling, Recent Advances

Paul, J.X.
Noyes Data Corp., Park Ridge, NJ 1977

The US patent literature on scolar heating and cooling since 1970 1s covered in the
following chapters: Flat-Plate Collectors, Focusing Collectors, Upright Collectors, Other
Collectors, Ceatings, Storage Devices, Heating and Cooling Systems, Domestic Hot Water
Systems, and Swimming Pool Applications. The material is indexed by subject, company,
inventor, and pacent number.

ST78 11189 Solar Energy Engineering Book

Sayigh, A.A.M.
Rivadh Univ., Riyadh, Saudi Arabia
Availl:AIARA, AT8-27852 Academic Press, Inc., New York, NY 525 p« 1977

The total and spectzal solar irradiance is considered along with a solar energy
avallability prediction from climatological data, heat transfer for solar energy
utilization, liguid flat-plate collectors, convective heat-transfer effects within
honeycomb structures for flat-plate solar c¢ollectors, solar air heaters and their
arplications, concentrating collectors, a solar pond, and solar furnaces. Attention is
also givenio photovoltaic conversion, an application of solar energy in space, the
conversion of splar energy into electricity, the storage of solar energy, refrigeration
and air conditioning, solar heating and cooling of homes, the solar production of hydrogen,
solar energy measuring eguipment, the fundamentals of water desalanation, and guestions
raegarding the economics of solar energy.

ST78 11190 Solar Progress Down Under: Solar Energy Research in Australia

Scholes, W.
Avail:ATA3, A78-28199 Jrnl: Machine Design, V 50:26,30,32,35 March 9, 1978

Advances in solar energy research in Australia are briefly reviewed. Design
concepts of effective solar energy systems are discussed including a system which would
store enough solar energy by chemical means to supply a c<ity of 600,000 inhabitants.
Attention is given to the commercial development of efficient water heaters, the design
of better solar collectors, a seolar power steam engine, kilns and stills for drinking
water, and solar cells.

5T78 11191 Simple Solar Technology for Applications in Rural Areas

Schulz, H.
Avail:AIAA, AT8-30321 Jrnl: Sonnenenergie, V 3:8-10,12-14, 17 Jan.=-Feb. 1978
In German ‘

Solar technology on a2 small scale, especially for spacs and water heating, c¢an be
particularly cost-effective in rural areas. The paper compares various methods of solar
collection and storage, e.g., air and water media, with heat transfer effected by water
tubes, in terms of their usefulness either alone or in conjunction with wind-generated
electrieity, and fuel generation by biomass. Heating requirements are assessed as a
function of climate and local energy requirements. Finally, schematics of model
collection systems are presented.

ST78 11192 Design for a Limited Planet

Skurka, N.; Naar, J.
Ballantine Books, New York, NY 1976 $5.95

The book includes a brief history of solar energy but its main emphasis is tne solar
dwelling designs. Thirty-seven buildings are reviewed, including a few solar energy
institutes and experimental buildings. The book covers greenhouse design, wind generation,
electric generation, and environmental design. Both passive and active solar system
designg are inciuded ain tne text. A list of solar manufacturers, wind sguipment
manufacturers, and a glossary of solar terms are included in tne text of the book. New
buildings as well as renovated structures are inciuded in the .building design review. The
book lists individuvals f£amiliar with solar snerqgy through construction of their own home
as well as that of others and other people considered as pioneers in the field of solar
anergy.
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ST78 11193 Solar Energy Research in the European Economic Community

Strub, A.

Kommission der Eurcpaeischen Gemeinschaften, Brussels, Belgium

"Heating With the Sum II," March 3,4, 1977 Munich, W. Germany

Avail:AIAA, A78-28578 Jrnl: Proc. of Mtyg., V 2:29-41 Deutsche Gesellschaft Fuer
Sonnenenergie, Munich, W. Germany In German

A review is presented of EEC energy policy with regard to R and D in the field of
solar energy. Brief descriptions are given of the following projects: flat-plate
collectors and their applicataion in buildings, solar thermal power plants, photoelectric
conversion, photochemical and photosynthetic processes, bioconversion, and the collection
of insolation data. The organization and management of the EEC solar R and D program are
described.

ST78 111%4 Utilities Put the Sun to Work

Taylor, R.
EPRI, Palo Alto, CA
Avail:ATIAA, A78-30744 Jrnl: EPRI J., V 3:26-32, March 1978

3 description is presented of investigations regarding the use of solar collectors in
North Dakota. The described project is one of 458 active projects which were compaled
dur:ing the summer of 1977 to determine the extent of solar energy research sponsored by
electric utilities throughout the country. A substantial majority of the solar research
projects deal with solar heating and cooling or related research. %The survey also
identified 34 wind projects, 28 projects dealing with solar data collection, approaches
for reducaing the cost of wind energy, the testing of a collector system, a house
constructed for obtaining solar energy information, a solar space condxt;on;ng gystem, the
integration of solar electric systems, the utilization of solar heat in the cloudy
northwest, and a study of theperformance of 20 solar homes in northern California.

ST78 11195 Solar Energy Use in Austria, State of the Art, Development and Application,
Already More Than 500 Plants in Operation

Urbanek, A.
Jrnl: Mitteilungsbl. Dtsch. Ges. Sonnenenergie, V 2:13-23, N6 Nov. 1977 In German

The article presents a survey of solar energy utilization activities in Austria. Up
to the end of 1976, there were about 100 solar plants for water, swimming pool, and space
heating in operation in Austria. By the end of 1977 it might be some 500. Details of
promoted research programs and of research institutes are supplemented by a number of
plants already in operation. Meteorological data for Austria are presented.

ST78 11196 5000 People Participated in the Conference on "éolar Heating II,"™ DGS
Organized the Blggest European Solar Meeting and Exaibltion in Munich

Urbanek, A.
Jrnl: Mitteilungsbl. Dtsch. Ges. Somnenenergie, Summary of Mtg., V 2:31-35, N2 March 1977
In German

We are dealing with a summarizing report on the Conference of the German Association
for Solar Energy on "Solar Heating II - Practical Domestic Technology," which took place
on the third and fourth of March 1977 in Munich. Anexhibition was associated with the
conference at which more than 30 firms from West Germany, Austria, and Switzerland
aexhibited products for sclar energy technology. The lectures at the conference were
concerned with technological problems of collecter equipment, architectural, legal, and
safety guestions associated with the nature of seolar energy. Review lectures gave an
impression of the state of solar technelogy, the market position for solar plants, and the
research and development program of the European community in this field.

ST78 11197 Uses and Prospects of Solar Energy: Second Revised and Enlarged Edition

Vaillant, J.R.
Paris, Evrolles, Edaiteur, 302 p. "~ 1978
Avaxrl:AIAn, AT73-31068 In French

Procedures Zor collectang and converting solar snergy are discussed with attention to
characteristacs of solar radiat%on, solar units for generating enercv, and the production
oI zigae and hydrogen as means of 'storing' solar snergy. Several applications ars
SXamined; topics include domestic household uses, economic consvderatlons, solar energv
ar01l»ecture, and the ase of of solar energy in ursan and rural areas. Factors affscting

tne {uture extent of use of solar eneryy are considered.
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ST78 11198 Florida Solar Energy Industry

Yarosh, M.M.; Beaty, K.D.; Talwar, R.

Florida Solar Energy Center, Cape Canaveral, FL

Annual Mtg. of ASISES, 1977

Jrnl: Proc. of Mtg., Vv 1, Secs. 26-38, Int. Solar Energy Soc., Cape Canaveral, FL

In 1974 the Florida legislature established the Florada Solar Energy Center to carry
out activities which would further the application and utilization of solar energy in
Florida and in the nation. It was recognized that to carry out the specific mandates of
the legislation, an indepth understanding of the status of solar energy in Florida and in
particular, of the fledgling solar energy industry was essential. Accordingly, a study
was conducted of business and industrial activities in solar energy within Florada, and
because it was recognized that such information would be of use in furthering the
application of solar products, the decision was made to publish a directory of solar
enexgy equipment and services available in the state. The study has now been completed
and the directory published and widely distributed.

ST78 11199 Retrofit: A Major Solar QOpportunity

Yellot:t, J.I.
Arizona State Univ., Tucson, AZ
Jral: Solar Age, V 2:18-23, N3, March 1977

Growth prejections in market opportunities for retrofitting solar energy systems are
briefily discussed. Increases in energy demand and cost stimulate an increasing fraction
of a total of 68 million single-family units to be retrofitted with solar heating/cooling
and hot water systems. Sources of information on regional long~term insolation are given.
A brief description of system options, including heat storage and daistribution, and stand-
by energy sources is presented. Rules of thumb for estimation of heating loads are
presented. It is concluded that retrofitting of solar energy systems will accelerate over
the next decade, and 1t is indicated that ingenuity will continue to be a key in the
econcmics of retrofitting.
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12,000  CONSERVATION

" 8T78 12104 How New England Life Sgueezes BTU's

Anon. .
Jrnl: Power, v 121:30-31, N10, Oct. 1977

The methods that have been effective in conserving energy at the New England Mutual
Life Insurance Co. Building in Boston, Massachusetts, are described. They include:
separate metering for heating and coocling, a2nalysis of peak loads, rescheduling of A/C
fans teo reduce peak loads, rescheduling computer operations, reduction of building
lighting to about one-half of what it was before, monitoring of lights at night and on
weekends, maintenance efforts to reduce energy costs, and installation of a central
computer to handle much of the work formerly done by operators.

ST78 12105 101 Ways to Cut Home Energy Costs--Right Now

Jrnl: Pop. Mech., V 148:117-120,123-124,126~128 N3 Sept. 1977

Energy conservation ideas for homeowners are included in this article. The first
subgrouping includes things that do not need building or installation. Some of the energy
conservation projects cover the following: water heaters, fireplaces, air conditioning,
lighting, kitchen, laundry, and bathroom. A table explaining insulation and the R-values
15 also included. Weatherstripping, caulking, along with simple renovations are mentioned.
Small energy control devices such as clock thermostats, auntomatic dampers, heat pumps,
attic fans and storm windows are reviewed. Specific ava:rlable products are mentiocned in
contaxt to the energy saving devices.

ST78 12106 Sheet Metal Forming and Energy Conservation

Anon.

Am. Deep Drawing Res. Group

9th BCOIDDRG Mtg., Oct. 13-14, aAnn Arbor, MI

Publ. by ASM, Metals Park, OH Proc. of Mtg., 284 p. 1976

Proceedings include 18 papers on the development and use of special sheet steels for
automotive weirght reduction and corrosion protection, the effect of the interaction
between mechanical properties on material formability, the deformation theory of sheet
metal formability, and the application of forming technology to production. Among the
topics discussed are the use of high-strength cold-reclled sheet steels for automobile
weight reduction, the use of hot-dip galvanized steel sheet for improved corrosion
resistance, the effect Of anisotropic plasticity and work hardening on sheet metal
drawability, an anti-galling roughness profile which permits a reduction of the required
amount of lubricant during the forming of steel sheets, a new plastic instability criterion
for sheet metal forming applications, hydraulic bulge testing as an aid to formability
assessment, the influence of strain-path changes on the formabality of sheet steel, a
theory of sheet metal bending in elastic tests, an evaluation of hole expansion tests on
sheet steels, and the effect of the mechanical properties of shéet metals on the wrinkling
behavior during deep drawing.

ST78 12107 US Energy Conservation Could Benefit from Experiences of Other Countries

General Accounting Office, Washington, D.C. 1Int. Diwv.
Avail:NTIS, N78-21619

Energy conservation peolicies and practices of four Eurcpean countries are discussed.

Information on those effective measures which seemed to be applicable to US efforts are
noted.

ST78 12108 Dpevelopment of Performance-Based Energy Conservation Standards for Buildaings

Achenbach, P.R.; Heldenbrand, J.L.

MBS, Washington, D.C.

CBCEB, Oct. 25-27, 1976 Toreonto, Canada

Jrnl: Preoc. of Congr., p. 1-31 PB-274 973/28T

NBS 1is assisting the Department of Housing and Urban Development and the Energy
Researcn and Development Administration in developing performance standards for energy
conservation in buildings. The NBS concept is based on overall energy use and life-cycle
cost of a biuilding, supplemented by performance reguirements related to thermal comfort,
visual environment, indoor air gualitwy, durability, and heaith andé safetv considerataions.

22



12113

ST78 12109 Energy 'Saving Through the Correct Regulation of Heating, Ventilation, and Airx
Conditioning Units

Andreas, U. .
Zentra Albert Buerkle K.G., Schoenaich, ‘Germany., F.R.
.Jrnl: Sanit. Heizungstech., ¥V 41:237-241 N4 April 1976 In German

A main point in saving energy in the heating of buildings is the increased use of
technical regulating devices. This article shows what is possible on this sector at
today's technical level and what should already be considered in the planning stage. In
particular, the transient heating operation (decreasing of temperature at night) lends
itself to this purpeose. However, it should be seen to that a pre-set, economicdl
temperature is adhersd to as exactly as possible during the operation period. The example
shows that a temperature increase of 1 K means 5 to 7 percent more energy consumption. A -
further part of this work is dedicated to the different possibilities of technical
regqulation. The parameters which influence the extent of energy savang are discussed.

ST78 12110 Enerqgy Conservation via Solar Energy Application to Multi-Familv and Commercial
Structures, Volume 2, Part 2, Sclar Energy Atlas for New York State

Bailey, B.; Healey, J.; Stewart, R.
State Univ. of New york, Albany, NY
Avail:NTIS, N78-21618

The Part 2 supplement of the atlas updates and broadens scope information included in
the original atlas.  Pyranometer data collected throughout New. York State through 1975 are
presented. Included are data organized by monthly, daily, ané hourly means. Annual and
menthly distribution maps for solar radiation are included for the 1970-1975 period. A
climatological section provides monthly and annual distribution maps for several climatic
parameters.

8778 12111 Conservation and the Contributions From Advanced Energy Source

Beall, S.E.Jr.
QRNL, Oak Ridge, TN
Avail:NTIS, W78-216438 FIECTAP, Aug. 2, 1977

Advanced energy sources being developed by ERDA are discussed along with contribution

of 1 0 (quadrillion BTU) or less in 1985, and estimates perhaps optimistacally that these
new ﬁechnologies can contribute as much as 25 Q of our energy needs by 2000 A.D.

5T78 12112 Energy Conservation and Lighting-—The Facts and the Follies

Benya, J.R.; Webster, J.C.
Smith, Hinchman, and Gryvlis Assoc., Inc., Detroit, MI
Jrnl: Light bes. Appl., V 7:21-27 N9 Sept. 1977

Some follies of energy conservation in lighting are pointed out. Three methods often
recommended to solve complex problems are criticized, in particular, the FEA/GSA
regulations (50-30-10), the energy budgets, and the eguivalent sphere i1llumination (ESI)
calculators. It is argued that quality illumination cannot be mandated according to
preconceived general principles. The lighting of each individual space: should be
determined by the visual tasks being performed in the space and their locations with
respect to luminaires. Some design methodologies for quality illumination and energy
conservation are presented,

ST78 12113 Energy Conservation in Solwving QOdor Problems

Boscak, V.; Kenson, R.; Bartlett, P.; Cha, 8.
TRC-IES Corp. of New England, Wethersfield, CT
4th EEN Coni., Oct. 3-7, 1976 Cincinnati, OH
Jrnl: Proc. of Conf., Publ. by AIChE, Davton Sect., New York, NY . 98-11§ 1976

The use of innovative engineering as well as good problem definition studies can
significantly decrease the operxating/energy costs of odor control and in many cases also
tne capital cost. Examples of such studies for an automotive plant, a rubber plant, and a
savage treacment plant snow how this can be done. Another ~roblem in odor control is how
to manimize the operating/energy costs of present contrdl systems, especrallv incinerators.
A plan of actioh is outlined of how to approach this problem bv examining: the actnal
degree of odor control reguired; process operation changes to minimize odors; modifications
to control hardware to improve energy/operating costs. Thas plan of action is illustrated
1n case listories concerning a rendering plant and a surface coating process.
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ST78 12114 Case Against Private Utility Involvement in Solar/Insulation Programs

Bossong, K.
Center for Sci. in Public Interest, Washington, D.C.
Np-22400 June 8, 1977

The arguments against private utility involvement are arranged under the following
headings: eéxcessive profit-~taking, monopolization/favoritism, increased cost to
consumers, homeowners would pay twice, the lack of accountability, thé lack of commitment
to solar by utilities, solar-political-ethical considerations, solar-conservation
technologies are inherently decentralized, and the other alternatives.

8778 12115 Improved Systems for Energy Conversion and Conservation as Pollution Control
Alternatlves: USEPA Progranm -

Bostian, H.E.; Skovronek, H.S.; Mournighan, R.E.

EPA, Cincinnatz, OH

12th IECE Conf., 1977

Jrnl: Proc. of Conf., ¥ 1, Am. Nuclear Society, Inc., La Grange Park, IL

This paper 15 an overview of a USEPA research program on energy conversion and
consarvation. The program emphasis is on environmental problems or benefits of more
efficient energy systems or cones using more abundant domestic energy resources. More
efficient energy systems .can generally be considered as environmentally attractive
alternatives but their relative environmental-cconomic benefits need to be determined. On
the other hand, some systems could have unigue pollution control problems because of
different operating conditions, use of higher sulfur fuels and feedstocks, or pessible
generation of hazardous pollutants. Thr program coverage includes the environmental
aspects of waste energy utilization and other energy conservation measures, advanced power
systems such as magnetohydrodynamics (MHD), ones using high-temperature turbines, and
solar and geothermal energy conversion.

8T78 12116 Energy Conservation in Buildings

Brundrett, G.W.; Leach, S§.J.; Parkinson, M.J.; Pickup, G.A.; Rees, N.T.
Jrnl: Coal Energy Q., V 14:19-30, 1877

After briefly discussing the UK energy consumption in. dwellings, the article focuses
on the measures which could lgad to considerable energy Savings in both old and new
buildings. Current research on some of these measures is described with emphasis on
(1) the design of low-eneryy housing by increased insulatjon and improved services, and
(2) increased efficiency of heating applications. 1In addition, current research on
ventilation is briefiy reviewed.

ST78- 12117 Energy Conservation and Energy Source Substitution in 0l1d Buildings-—-Estimation
of Cost and Efficacy--Solar Energy Utilization

Brunner, C.U.

"Heating With the Sun II," HMarch 3,4, 1977 West Germany, Munich

Avail:AIAA, AT78-28596 Jrnl: Proc. of Mtg., V 2:357-376, Deutsche Gesellschaft Fuer
Sonnenenergie, Munich, W. Germany

The use of the ratio of the number of users to surface area to evaluate the
feasibilaity of utilizing solar energy for either room heating or water heating is analyzed
and the problem of minimizing the use temperature is discussed. Difficulties associated’
with the use of solar energy systems in already existing buildings are examined. The cost
and efficacy of solar energy is considered in comparison with fossil fuels and with respect
to the level of service to be provided to units in old apartment houses,

ST78 12118 Energy Conservation Policy -- Opportunities and Associated Impacts, Studv
Mogule l-A, Volume L, Summary’ Report, Final Report

Butcher, W.R.; Hinman, G.W.
Washington State Unav., Pullman, WA
Avail:NTIS, N78~-19681

A numper of conservation measures that could significantly reduce growth in the
Pacific Northwest's demand for energy are 1dentaified., IS the 19 principal measures
discussed are universally adopted, future energy demands will be reduced approximately
35 percent from the levels whicn can be anticipated without further conservation actions.
Tanles are included which snow the capital recovery periods for i1nvestments in a number of
conservation measures in selected cases assuming different rates Sor energy price increases.
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5T78 12119 areas of Regulatory Interest in Efficient Energy Use Research and Development

Cavagnero, W.J.
EPRI TCEUEE Workshop, 1976
EPRI-EM-313-SR Jrnl: Proc. of Workshop, V 1, Exec. Summary, V 2, Working Papers

Areas of special regqulatory interest in efficient energy use, research, and
development include: tame of use metering; communications system related to measuring
and controlling energy use; demand management and energy management systems; solar energy
utilization; heating and cooling storage systems; and waste heat utilization. Activities
of the National Asscciation of Regulatory Utility Commissions in studying. these subjects
are described.

ST78 12120 Energy Conservation in the Home; An Energy Education-Conservation Curriculum
Guige for Home Economics Teachers

Clinard, L.; Collins, N.
Univ. of Tennessee, Knoxville, TN, Environ. Center
Avail :NTIS, N78-21607

A guide designed for home economics teachers as a source of information, instructional
materials, and suggested references about the energy situation as a whole, energy concepts,
and the use of energy in the home is presented. Emphasis is placed on conservation
measures applicable to the home.

ST78 12121 Enerqgy Efficient Lighting-~A Management Gaide

Finn, J.F.
Jrnl: Laght Des. Appl., V 7:18-20, N9, Sept. 1977

Twenty-eight points are listed to help managers lower the energy consumption of a
lighting system. They include: appraisal of visual tasks, measurement of existing
lighting levels, reduction of lighting levels to recommended levels, installation of
lighting where necessary for sesing tasks, comparison of lamp efficacy, replacement of
inefficient light sources, evaluation of reduced wattage lamps, evaluation of current
lighting design data, comparison with more efficient luminaires, cleaning, checking
reflectances, selective switching of perimeter lighting when daylighting is available,
color coding of circuit breakers for different types of lighting, turning off lights when
not in use, using energy equation to determine fuel savings; investigating costs of
engineering advice, etc.

8778 12122 Energy Conservation Via Solar Energy Applications to Multi-Family and
Commercial Structures, vVolume 3, An Enerqgy, Engineering, and Economic Analysis
of Heating and Cooling Systems for Multi~-Family-Structures

Fleming, W.S.; Bender, T.; Jagusztyn, T.; Parkman, P.; Sweetser, D.
State Univ. of New York, Albany, NY, Atm. Sci. Res. Center
Avail: NTIS, N78-21657 Spons. by NY State ERDA

An energy analysis was made for a multi-family apartment model involving the heating,
. cooling, lumination, and miscellaneous eguipments energy consumption. The analysis
compared various heating, ventilating, and air conditioning systems with and without solar
assistance to determine their merits on the basis of energy conservation and economic
value. An electric resistance heating and electriec air conditioning system were utilized
as the basis for system comparison. The building's orientation, U value and infiltration
were also analyzed for consideration of architectural variables.

ST78 12123 Energy Conservation in Periodic Xiln Operations Using Thermal Energy Storage

Glenn, D.R.
IGT., Chicago, IL
Avall:NTIS, CONF-770416 1977

Periodic kilns were the backbone of the heavy clay (and other kxiln-cured) products
industries and are still commonly employed in many plants. In an ERDA-sponsored study,
thermal energy storage (TES) conservation potentials were applied to periodic kilns. This
study 1s reviewed and £indings on current and projected energy demands and prices for kiln-
using industries and the impacts when TES is invegrated with the periodic kilna process
Zlow are discussed.
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ST78 12124 Energy Consumption and Conservation in School Buildings

Graham, M.P.
Carleton Board of Educ., Ottawa, Canada
Jrnl: Heat Piping Air Cond., V 49:85-90, N7 July 1977

The plan of action for the energy study is drawn up in detail. The concept of the
plan is illustrated graphically, concise records of energy consumed were to be collated
and evaluated, with the data reduced to consumption per unit of floor area and per unit
of heating seascon (degree~day), s¢ that an energy budget for a new school could be
compared to the performance of existing facilities before approval. With the information
reduced to units of kilowatt-hours per square meter per degree-day, the data provide a
basis for computer analysis.

ST78 12125 A Report on the Develcopment of a Model Energy Conservation Program for New
York State Schools

Green, A.C.; Beoice, J.R.; Burns, J.A.:; Bedford, S.
Educ. Facilities Labs., Inc., New York, NY, ERDA
Avall:NTIS, PB-274 285/6ST 94 p. Nov. 23, 1977

All school buildings (158) in 22 of Mew York State's 730 school districts were
analyzed in terms of enexrgy use and conservation potential. This was done first with GAP2
(Guideline ZAnalysis Program) adjusted to New York State's standards and then with CIP2
(Capital Improvements Program).

8T78 12126 Development and Application of Design Standards for Energy Conservation in
Buildings - = -

Heldenbrand, J.L.
NBS, Washington, D.C.
Jrnl: Ind. Forum, V 8:9-20, N3 Aung. 1577 PB-274 976/08T

One-third of the energy consumed in the United States is used to heat and cool
buildings and to provide illumination, water heating, and other building services. About
40 percent of this energy can be saved without reducing building performance. The first
comprehensive and natiomally applicable design standards for energy conservation in
buildings have recently been developed and applied, and they offer the opportunity for
substantial energy savings.

ST78 12127 fTransportation Management and Energy Conservation

Hemphill, J.G.

FEA, Washington, D.C. .

3rd EECTSN Conf., Aug. 2-6, 1976 Schenectady, NY

Awvail:Supt. of DOC, GPO Jrnl: Proc. of Conf.., CONF-760895

This paper summarizes the energy conservation impacts of various transportation
management policies. The role of mass tramsit in alleviating the energy dilemma is
discussed. It is concluded that a program package which incorporates incentives as well
as disincentives is significantly more effective in reducing energy use than application
of either alone. It is also emphasized that because of the low base for mass transit
usage at the present itme, there is not much potential for energy savings.

ST78 12128 Energy Conservation in the Meat Processing Iadustry, Phase I Report, June 1,
1976-December 31, 1976

Henrickson, R.L.; Ferguson, E.J.
Oklahoma State Univ., Stillwater, OK, ERDA
Avail:NTIS, ORO-3097-2 ~ 45 p. Dec. 31, 1976

Progress .n studying the energy conservation potential of techniques for processing
meat and of eguipment for controlling the environment with meat processing facilities is
reported. An energy consumption model is being developed and plant layout, materials
nandling methods, and work measurement have been studied.
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ST78 12129 Home Improvements for Conservation and Solar Energy

Hickok, F.
Hour House, St. Petersburg, FL 1977

The initial chapter, Learning About Heat, explains the transfer of heat in houses,
specafically to show how to cut down on heat loss or reduce fuel bills and to show how
remodeling can be combined with heat loss reduction. Chapter 2, Being Your Own
Engineer, is followed by chapters on attics, windows, doors, walls, flcors and basements,
and add-on rooms. The final chapters deal with solar heat and evaluating an old house.

-’
"

ST78 12130 Guide to Demonstrations of Energy Conservation, Solar Energy and Other New
Technologies:. Energy Extension Service .

Ignativs, N.
ERDA, Washington, D.C.
Avail:NTIS, TID-28044 Sept. 1977

This guide was compiled by the Energy Extension Service (EES) for use by state EES
planners. It is intended to facilitate viewing of solar, conservation, and other energy
technologies at work. The demonstrations listed in this guide have generally been limited
to those most applicable to individual homeowners, small businesses, schools, and farms.
In & few states, however, municipal systems have also been included. Many of these
DrOjeCtS have received federal funding. The majority of projects .demonstrate some form
of splar energy. In addition to solar heating and cooling for homes and commercial
buildings, a number of examples of farm applications such as solar crop drying are listed,
as well as demonstrations of wind energy, biomass, photovoltaies, etc, Since all
successful solar heating and cooling systems incorporate sensible energy conserving
design, each solar heating and/or cooling project is at the same time an energy
conservation project. When these conservation designs are of special interest or
inventiveness, this has been. noted. In a few cases projects demonstrate only conservatlon
measuras, such as the construction of buildings underground.

5T78 12131 Appropriate Technology and Energy Conservation: A Canadian Experience

McCloskey, B.
Univ. of Petroleum and.Minerals, Dhahran, Saudi Arabia
Jrnl: Energy Use Mgmt., V 2, 1977 Pergamon Press, Inc., Elmsford, NY

Many developring societies still have, yet are rapidly leosing, environmental attitudes
and "technologies” that are appropriate to the;r context. Inherent in such attltudes, and
particularly manifest in the siting and construction of lndlgenous habltats, is a strong
feeling for energy conservation. The Drogect described is an attempt, in part, to identify
indigenous technologies and energy conserving building methods so as to develop, with
modifications and additions, a form of housing appropriate to Indian reserves in northern
OJuesbec.

ST78 12132 Energy Conservation in the Production of Hot Water

Miles, A.J.
BR. Gas Corp., England
Jrnl: Gas. Engng. Mgmt., V 17:210-21s, N6, June 1977

Current emphasis on energy conservation, arising from increases in the cost of
energy, has resulted in keen interest in the efficiency of heating and hot water
installations. The author reviews the effects by British Gas Corp. to obtain reliable
information on the efficiency of providing a domestic hot water service by some of thé
essentially traditional means available and presents the results of this investigation.
The relative hot water efficiencies for gas and electricity are compared in terms of
primary energy.

ST78 12133 Pollution From Agricultural Residues and the Energv Shortage; Two Birds, One
Stone

Mitler, K.A. .
Stanford Res. Inst., Energy Center, Menlo Park, CA
dth Energy and EZnviren. Wat'l Conf.,  Oct. 3-7, 1976 Cinecinnatiy, CH
Jral: - Proc. of Conf., p. 219T225 Pupl. by AIChE, Dayton Sect., MNew York, NY

In 1972 the Bureau of Mines projected fnat the usable energy content of agricultural
reszdues could reach 2.5 mzllion barrels ver day of eil eguivalent by 1980. 3Based on th
implications of these figures, the Zield was anestlcatea not just from an anargy
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standpoint but also from the realization that a good number of agricultural pollutants
could be controlled at the same time. This paper principally addresses the aconomic
feagibility of utilization of agricultural residues for energy. If utilization of residues
for energy is feasible, agricultural pollutants can be controclled, at least to the extent
that residues are used for energy production. Information gained from projects involving
the production of energy from biomass form the basis for this paper.

ST78 12134 Design Guidelines for Energy Conserving Systems, Final Report

Qureshi, A.S.; Moeller, G.L.; Gore, E.
Baker (Michael)}, Jr., of New York, Inc., New York, NY
Avail:NTIS, PB-268989 March 1977

This report establishes design guidelines and design limitations for the selection,
evaluation, and design of solar energy systems, total energy and selective energy systems,
continuous duty standby systems, engine-driven chiller/heat pump systems, continuous duty
standby systems, andé solid waste boiler systems,

ST78 12135 Efficient Use of .Energy in a Sclar Building

Ucar, M.; Drucker, E.; Lagraff, J.
Syracuse Univ., Syracuse, NY
Jrnl: Energy Use Management, V 2 1977 Pergamon Press, Inc., Elmsford, NY

A generalized dynamic computer program (SYRSOL)} was developed at Syracuse University
under an ERDA grant for methematical stimulation of the thermal behavior of multi-zone
solar heated buildings. SYRSOL stands for Syracuse University Solar Building Energy
Analysis Program. The system modeled employs a’ series '©f water-to-air heat pumps connected
in a closed-loop flat-plate water-cooled solar collector, a water storage tank, and a
coolant tower. Weather data are represented by sinusoids, which save programming and
computing time. Many simulation runs were made with SYRSOL on a school and an office
building in several cities.
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13,799  ECONOMICS, LAW

8778 13134 Forum on Solar Access

Nat'l Solar Heating and Cooling Information Center, Rockville, MD
Avail:NTIS, N78-19607 Spons. in part by DODE, Proc. at New York, NY July 28, 1977

The forum on solar access was held to analyze various approaches to protecting access
to sunlight. Presently, access to sunlight may be jeopardized by certain zoning
regulations, architectural controls, and shade from structures and vegetation. The
proceedings, as part of New York State legislation, should be of use to other state
legislatures in developing policies on the subject of solar access.

ST78 13135 cCalifornia Residential Energy Standards, Problems and Recommendations Relating
to Tmplementation, Enforcement, besign

‘California State Dept. of Housing and Community Development, Sacramente, CA
Avail:NTIS, N78-216440

Documents relevant to the development and implementation of the California energy
insulation standards for new residential buildings were evaluated and a survey was
conducted to determine problems encountered in the implementation, enforcement, and
design aspects of the standards. The impact of the standards on enforcement agencies,
designers, bullders and developers, manufacturers and suppliers, consumers, and the
building process in general 1s summarized. The impact on censtruction costs and energy
savings varies considerably because of the wide variation in prior insulation practices
and climatic conditions in California., The report concludes with a series of
recommendations covering all levels of government and the building. process.

S8T78 13136 Incentives for Developing New Energy Sources

Committee on- Finance, US Senate

1lst Session of 95th Congress, Hearings Before SubComm. on Energy and Foundations of the
Committee on Finance June 20-21, 1977

Avail:sob, N78-21613

Testimony was given by all sectors of the enerqgy community in an attempt to define
the problems in energy production and to clarify the alternatives available with existing
technology. Some of the energy technologies discussed were coal gasification, geothermal
utrlization, organic waste conversion, and solar energy. Various econcmic incentives were
propesed to encourage energy exploration and development by industry.

ST78 13137 Energy and Economic Impacts of H.R. 13950 {(Surface Mining Control and
Reclamation Act of 1976)

ICF, Inc., Washington, D.C., Council on Environ. Qualaity, EPA
Ava1l:NTIS, PB-274 632/9ST Sept. 1977 260 p.

Additional industry costs and such non-cost factors as restraictions, timing and
rmplementation of provisions, and. adaptability of mine operators to new regulations are
analyzed. Representative surface mine types are identified to model the effects of
geographic, topographic, and operating characteristics.

ST78 13138 Federal Incentives for Sclar Homes: An Assessment of Program Options,
Methodological Appendices

Regional and Urban Planning Implementation, Inc., Cambridge, MA, ERDA, Washington, D.C.
Availil:NTIS, PB-274 654/35T 573 p. + Nov. 1977

This report contains the technical appendices for a study on the costs and impacts of
potential federal incentives to accelerate the residential market for solar domestic hot
water and/or space heating systems. It is divided into seven sections. They are:
selection of incentives for detailled analysis; basic assumptions about solar feasibility
in the residential sector; methodology £or market impact analysis; summary of survey
results; survey instruments; methodology £or public cost analysis; and analvytic review of
solar market penetration studies and annotaced babliography.
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ST78 1313% Propogal for a Regulation (EEC) of the Council on Granting Financial Assistance
for Demonstration Projects on Energy Conservation, Information by the Federal

Government -
Heger/Bonn-Bad Godesberg, Germany., F.R. 1877 In German

Having adopted the aim to lower consumption growth rates within the communities
through measures concerning the efficient use of energy and energy conservation, the
Council of the EC now proposes té supporit undertakings within the EC. Meant is the
application of energy-saving new equipment, methods or products on an industrial scale
whereby each project has to present something novel which can serve as reference or
impulse for the erection of further devices of its kind in the EC. The projects apply to
heat pumps, heat utilization, combined production of heat and electricity, energy storage,
rationalizing energy consumption in indusktry, and buildings with a low energy censumption.
Furthermore, the council proposes the financial backing of projects for the utilization of
alternative energy sources. These community undertakings refer to the making available of
geothermal heat and the conversion of 'solid fuels into hydrocarbons.

ST78 13140 Simmering Selar Heating Market

Jrnl: Engng. News—-Rec., V 11:20-24 1977

Natural gas shortages and high cil prices make solar energy an attractive alternatiave
in the United States. ©On Capitol Hill the budget for solar programs jumped from $50
million in 1975 to $290 million in 1977. Congress is looking at tax breaks, loan and
insurance programs to promote solar energy. Housing and Urban Development and ERDA have
grant programs funding solar installations for approximately 1500 residential and 33
commercial buildings. Economic forecasts predict a $1.5 billion market by 1985 and $10
billion by 2000. Cost-effective solar systems are necessary for increased use. Related
problems arise with utility companies, zoning ordinances, building codes and sunrights.

The Solar Heating and Cooling Demenstration Act and the Solar Energy Research -Development
and Demonstration Act in 1974 started the solar programs. Congress raised the solar
bu&get over 150 percent from 1976 fiscal year; however, it received only fourth place in
ERDA's budget for energy sources. The solar market increased 155 percent over the first
half of 1975, according to the FEA. The president of the SEIA states that 80 percent of
the solar installations were privately funded. ERDA sees a possible $10 billion market
by the year 2000. Presently, solar systems are competitive with conventional ones only on
a life-cycle cost basis. Manufacturers foresee reduced costs through lower labor costs
and larger volume production. Two future challenges are retrofitting structures and
developing cost~effactive solar cooling systems. Medical buildings, banks, and schools
provide large-scale solar systems; however, mast building construction is residential.
Passive designs for buildings are considered cost~effective.

778 13141 Fbrmal Implication of Selar Rights

Arumi, F.N¥.; Dodge, R.L.
Univ. of Texas, Austin, TX
Jrnl: Energy Build., ¥V 1:183-191 N2 Oct. 1977

A hand method to determine the vertical limits of construction when solar rights
criteria are specified for neighboring structures is demonstrated and compared with a
computer-based method. The emphasis is placed on the methodology and it includes an
appendix showing the logic and the listing of the computer programs.

ST78 13142 Public Policy Issues, A Southern California Gas Company Project SAGE Report

Barbier:, R.; Hirsberg, A,.S.
JPL, California Inst. of Tech:, Pasadena, CA
Avall:NTIS, N78~18613

The use of solar erergy to stretch our supplies of fossil fuels was investigated.
Project SAGE (semi-automated ground environment) addresses itself to one application of
this goal, solar assistance in central water heating systems for multi-family projects.
Public policy issues that affect the rate of adoption of solar energy systems were
investigated and policy actions were offered to accelerate the adeption of SAGE and other
solar energj systems.
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ST78 13143 Site-Dependent Factors Affecting the Economic Feasibility of Solar-Powered
Absorption Cooling ’

Bartlett, J.C.

Int. Business Machines, Huntsville, AL

Annual ASISES Mtg., 1977 .

Jrnl: Proc. of Mtg., V 1, Secs. 1-13 ASISES, Cape Canaveral, FL

A procedure has been developed which can be used to determine the economic feasibility
of solar-powered absorption cooling systems. This procedure has been used in a study to
investigate the influence of the site-dependent parameters on the economic feasibility of
solar absorption cooling. The purpose of this study was to make prelimainary site
selections for solar-powered absorption cooling systems. The results of that study are
summarized.

8T78 13144 Impact of the Naticmal Energy Plan on Solar Economics

Ben-David, S$.; Noll, S.; Roach, F.; Schulze, W.
LASL, Los Alamos, NM
Avail:NTIS, LA-UR-77-2694 1977

The National Energy Plan (NEP) sets as a goal the use of solar energy in two and one-
half million homes in 1985. A key provision of the NEP (as well as Congzessional
alternatives) provides for the subsidization of solar equipment. The extent to which
these subsidies {(income tax credits)} might offset the impact of continued energy price
control is examined. Regicnal prices and availability of conventional energy sources (oil,
gas, and electricity) were compiled to obtain a current and consistent set of energy
prices by state and energy type. These prices are convertad into eguivalent terms ($/106
BTU) which account for combustion and heat generation effieciencies. Projections of
conventional fuel price increases (or decreases) are made under both the NEP scenario and
a projected scenario where all wellhead price controls are removed on natural gas and
crude oil production. The economic feasibility (life-cycle cost basis) of solar energy
for residential space heating and domestic hot water is examined on a state-by-state basis.
Solar system costs are developed for each state by fraction of 89U heating load provided.
The total number of homes, projected energy savings, and sensitivity to heating loads,
alternative energy costs and praces are included in the analysis.

§T78 13145 Building Rights, Apartment and Residence Designing in the Light of Solar
Energy Utilizatilon

Bierhals, R.; Schaefer, G.; Weigert, D.

Institut fuer Systemtechnik und Innovationsforschung, Karlsruhe, W. Germany

"Beating With The Sun II," March 3,4, 1977 Munich, W. Germany

Avail:AIAa, A78-28594 Jrnl: Proe. of Mtg., Rept., V 2:319-341 In German Munich,
W. Germany

The feasibility of using solar energy systems for hot water and space heating in the
German Federal Republic is reviewed and the problems associated with wide-scale
incorporation of solar energy systems into apartment and single-family residence designs
are considered. Appropriate roofing materials for use with solar collectors are
described. Particular attention is given te the problem of shadows which may be cast on
solar collectors by neighboring buildings.

ST78 13146 Payback of Solar Systems

Boer, K.W.
Univ. of Delaware, SES, Inc., Newark, DE
Avarl:ATAA, A78-30266 Jral: Solar Enexrgy, V 20:225-232 N3 1978 Res. by SES, Inc.

A variety of solar conversion systems 1s studied in a dynamic economical model in
which the real cost of energy inflates. Payback times and dates of probably market
entries are estimated. A distributed system to convert solar energy into heat and
electricity in direct proxamity to the consumer (Solar One System) is economically
attractive even for solar cells with well below 10 percent conversion efficiency when
these can be installed an flat-plate collectors for less than 30 dellars/m?, in additzon
to the collector cost.
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ST78 13147 Economics of UK Solar Energy Schemes

Chapman, P.F.
Open Univ., Milton Keynes, 'Engnr.
Jrnl: Energy Policy, V 5:334-340 N4 Dec. 1977

This paper establishes a framework for evaluating the cost—effectiveness of solar
energy systems, specifically space and water heating, using standard methods of discounted
cash flow. The difficulties in applying DCF analysis to solar energy schemes are: long-
run productlon costs of solar components are largely unknown; use of solar energy affects
the economics of other ‘fuel-supply systems; domestic solar energy use is strongly
dependent on the level of house insulation; future fuel prlces are largely unknown; energy
savinygs cannot be directly translated into cash savings since fuel tariffs include a
standing charge component; and the appropriate discount rate to be used 1s uncertain. At
present, energy forage costs appear to preclude cost-effectiveness in total enerqgy systems.
It has been shown, though, that partial solar schemes can be: cost-effective.

ST78 13148 Survey and Evaluation of Alternative Theories of Economic Growth and Technical
Change with Special Emphasis on Institutional R and D

Cooper, R.L.; Vanderford, D.E.
Univ. of California, Lawrence Livermcore Lab., ERDA, Livermore, CA
Avail:NTIS, UCRL-52299 40 p. July 22, 1877

After summarizing previous attempts to measure the contribution of technical change
to .economic growth in terms of investment, experience, R and D, and energy, the R and D
theory of factor productiviiy growth is tested against the other three theories by
determining the standard errors of estimate and applying the S-test to each pair of
hypotheses. The R and D theory explains factor productivity growth in the US private
non-finaneial sector over the period 1959-1975 marginally better than other theories
-tested. Assuming the validity of the relationship between R and D expenditures and factor
productivity, the recent decline in R and D spending, if allowed to continue, will cut
factor productivity growth roughly in half from its post-war average. To restore factor
productivity growth to its historical rate of about 2 percent/vear over the next decade
would require increasing R and D spending 10 percent/year.

ST78 13149 Economics of Solar Heating and Cooling Systems

Corcoran,dW.L.
US Dept. of Energy, Demonstration Program Branch, Washington, D.C.
aAvall:AIAA, AT78-31550 Jrnl: ASHRAE J., V 20:47-50 April 1978

Solar heating and cooling for a private residence are discussed in terms of
amortization time for a house with a 30-year mortgage at 8.5 percent. Different collector
systems (tubular, flat, concentrating) and sizes are compared, with reference to their
initial and life-cycle costs. WNational energy savings are calculated for widespread use
of solar power, which could reach the guad level by 1990. Also mentioned i1s the prospect
of job creation through the development of solar technology, possibly as many as 74,000
new jobs before the end of the century. Economic incentives to encourage home owners to
use soclar energy are discussed, including property tax exemption for selar unats.

ST78 13150 State Solar Energy Legislation of 1976: A Review of Statutes Relating to
Buildings
Eisenhard, R.M.

NBS, ERDA, Dept. HUD, Washington, D.C.
availsNTIS, PB~-273 899/5S5T 258 p. Sept. 1977

This report reviews state legislation on solar energy use in buildings enacted in
1376. Acts involve tax incentives for the installation of solar devices, support for the
proposed Scolar Energy Research Institute called for in Puplic Law 93-473, solar standards,
state energy offices, studies, building requirements, and solar projects. The Acts are
identified and abstracted, and responsible state officials are listed.

ST78 13151 Energy Conservation Via Solar Energy Applications to Multi-Familv and
Commerc:ial Structures, Volume 3, an Enercy, Engineering, and EConomlic Analvsis
of Heating and Cocoling Svstems for Multi=-Familv Strucrturas

Fleming, W.S5.; Bender, T.; Jagusztvn, T.; Parkman, P.:; Sweetser, D.
State Univ. of New York, Albanv, NY, atmos. Sci. Res. Center ,
Avarl:NTIg, N78-21637
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An energy analysis was made for a multi-family apartment ‘model involving the heating,
cooling, lumination, and miscellaneous equirments energy consumption. The analysis
compared various heating, ventilating, and air conditioning Systems with and without solar
assistance to determine their merits on the basis of energy conservation and economic
value. 2an electric resistance heating and-electric air conditioning system were utilazed
as the basis for system comparison. The buildings crientation, © value, and infiltration
were also analyzed for consideration of architectural variables.

ST78 13152 Projection of Distributed-Collector Solar—Thermal Electric Power Plant
Economics to Years 1990-2000

Fujita, F.; El Gabalawi, N.; Herrera, G.; Turner, R.H.
JPL, Pasadena, CA
Avail:NTIS, DOE/JPL/1060-1 Dec., 1977

A preliminary comparative evaluation of distributed-collector solar-thermal power
plants has been undertaken by projecting power plant economics of selected systems to the
1990 to 2000 time frame. The selected systems include: (1)fixed erientation
(non-tracking) collectors with concentrating reflectors and vacuum tube absorbers,
(2)one-axis tracking linear concentrators including parabolic trough and variable slat
designs, and (3)two-axis tracking parabolic dish systems including concepts with small
heat engine-electric generator assemblies at each focal point, as well as approaches
having steam generators at the focal point with pipeline collection to a central power
conversion unit. Comparisons are presented primarily in terms of energy cost {(mills/kwh)
and capital cost over a wide range of operating load factors. Sensitivity of energy costs
for a range of efficiency and cost of major subsystems/components is presented to
delineate critical technological development needs. The baseline central receiver or
power tower systems using state-of-the-art 100°-F steam rankine technology is used as a
reference -case for making comparisons of the selected distributed collector systems.

5T78 13153 Working Toward a National Energy Tolicy

Fugua, D,
IGT, Chicago, IL March 1977

Various facets of the overall picture 'that contribute to the establishment of a
comprehensive national energy policy are discussed. The need for reorganization of various
federal agencies in order to facilitate implementation of an energy policy is pointed out.
Economic incentives that should make bicconversion more attractive as an energy source are
considered.

ST78 13154 The Tllinoig Program for Comprehensive Solar Energy Legislation

Green, B.D.; Pogany, D.Z.; Dunwoody, J.E. .
Illincis Dept. of Business and Economic Dev'ment, Springfield, IL; Illinois Inst. for
Environ. Quality, Div. of Energy, Chicago, IL
Avail:NTIS, N78-20648 Prep. with Ill. Inst. Environ. Quality
The development of a solar energy program in Illinois, including the formulation of
the comprehensive solar energy act of 1977 is examined. A discussion of the need for
comprehensive legislation precedes the overview of dynamics.

ST78 13155 Guide to Jobs and Enexgy

Grossman, R.; Daneker, G.
Environmentalists for Full Employment, Washington, D.C. 1977

Environmentalists for Full Employment (EFFE) advocate that increased energy
efficiency plus solar energy development can provide sufficient enexgy for a prosperous US
economy. They do so with less pollution, less disease, less soc:al disruption, and less
interference with community, labor union, and individual rights according to EFFE. Further,
EFFE 'feels that Amer:icans need to know this; they need to know that this approach will
provide the nation with safe energy, with prosperity, and with jobs. For these reasons,
EFFE has prepared this guide.
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5T78 13156 cConstraints in Solar Life-Cyele Cost Modeling

Halldane, J.F.; Meckler, G.

Gershon Meckler Assoc., Washingten, D.C.

Annual Mtg. of ASISES, 1977

Jdrnl: Proc. of Mtg., v 1, Secs. 26-38 ISES, Cape Canaveral, FL

The commercialization of solar energy systems is primaraly dependent on their cost.
Life-cycle costing is a methodology to compensate a high initial solar capital for a low
operation cost through less utility energy over time. Present life-cycle cost models tend
to be constrained by an emphasis on investment; a traditional "savings approach" in cash
flow analysis; large variations in power demand, insolation, and data; a concept of
payback period; and an enerygy benefit alone. Respectively, these problems have failed to
provide all the interested parties with meaningful costs; limited the analyses of
different time-dependent cash flows; presented a greater professional risk in design;
downgraded the difficulty in finding capital; and limited the benefits attributable to a
system. These constraints are discussed here. A benefit-resource factor model is
presented for assessing a priority of action in designing for a minimal utility energy
and a life-cycle cost having both modified demand and functional performance of a space.

ST78 13157 Factors Affecting Market Initiation of Solar Total Energy

Harrigan, R.W.
Sandia Labs., Albuquerque, NM
Avail:NTIS, SAND-78-0148C 1878

An economic methodology is introduced for quickly visualizing the -effect of various
economic, technical, and programmatic actions on the early commercialization of solar
total energy (STE). Process heat users are identified -as praimary candidates for earliest
market initiation. 1In addition, while technical factors such as improved power-conversion
efficiency and mirror reflectavity do affect time-of-market inatiation, programmatic, and
economic factors such as government-induced mass production of sclar collectors and

‘investment tax e¢redits have even greater influence on the market initiation of STE.

ST78 13158 Environmental and Safety Implications of Solar Technologies

Holmes, J.G.; Baluss, J.E.; Mihlmester, P.E.; Miller, S$.G.; Super, T.L.: Thomasian, J.B.
EEA, Inc., Arlington, VA .

Annual Mtg. of ASISES, 1977

Jrnl: Proc. of Mtg., v i, Secs. 26-38 ISES, Cape Canaveral, FL

- A sunmmary of an eight-volume series of environmental reviews (ERDA 77-47/1-8)
prepared for the Environmental and Resource Assessment's branch of ERDA's: Division of
Solar Energy by Energy and Environmental Analysis, Inc., of Arlington, Virginia, is
presented. The series analyzed the wide range of environmental impacts expected to occur
through the implementation of the- eight solar technologies currently being funded by ERDA:
heating/cooling, solar thermal electric, total energy systems, industrial/agricultural
applications, photovoltaics, wind, ocean thermal energy conversion, and fuels from biomass.

ST78 13159 Legal Problems of Solar Energy Utilization

Hueber, A.

"Heating With The Sun II," March 2,4,1977 Munich, W. Germany

Avail:AIAA, AT78-28595 Jrnl: Rept. of Mtg.,, V 2:343-355 Deutsche Gesellschaft Fuer
: Sennenenergie, Munich, W. Germany In German

The extent to which people can have a right to sunlight for solar energy use 1s
discussed with attention to the rights of neighbors whose exposure to the sun is reduced
by the installation of solar energy devices. The angle of sunlight xncidence 1is
considered and & formula for calculating the allowable distance between existing buildings
in terms of the height of the added solar device is introduced. The use of regqulations to
ensure that new buildings possess solar collectors is examined and the goals of a building
code are indicated.

§T78 13160 Regulatory Constraints on Solar Ernergy and Thermal Storage Installations

Koger, R.X.
Jrnl: Public Utzl. Forin., V 101:9-12, N2, Jan. 12, 1978

The market penetration of new technologies such as centralized solar or thermal
storage svstems will be influenced by the pricing policies of pupli¢ S2rvice commisslons.
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The growth of energy demand in North Carolina and recent supply difficulties there are
used as an economic background for discussing .the issue of whether cost of service should
be applied to backup solar installations. Evidence indicates that the fixed charges on
power facilities are not reduced when solar equipment 1s introduced because peak demand
remains about the same. On the other hand, time-of-day pricing policies could encourage
customers with solar equipment to lowexr their peak demand by installing more thermal-
storage capacity. If the electricity supply savings are computed on the basis of storage
costs, a solar installation can be shown to be cost-effective. But if off-peak power
prices are low, as is true in Worth Carolina, capital-intensive solar installations are
not presently economic. A more promising case is made for retrofitting or egquipping new
buildings with thermal-storage systems. More electric usage data is needed to determine
the extent and desirability of subsidizing solar-heating customers at either the local
utility or federal level.

5778 13161 Sclar Shade Control: New Law for a New Technology

Kramer, S.F.; Felt, J.é.
Jrnl: Energy Commun., V 3:213-230 N3 1977

Any proposed legislation should include certain goals for the solar user, the solar
energy devices, solar technology, and private citizens. Sun rights, at this time in the
United States, are under no common law. The Japanese are developing a set of solar rights
laws. However, they do not appear practical or effective at this time for the United
States. The authors feel that the best approach to protection of solar rights is the
shade control law affecting only trees and shrubs. The shade control law confronts the
problem of shadows’ but does not initiate solar zones as other previous proposals have.

ST78 13162 New Initiatives in Energy Policy

Linden, H.R.
IGT, Chicago, IL 1977

Dilemmas encountered in the establishment of a viable energy policy for the United
States are considered. Reasons for the shift in thinking from a goal of energy self-
sufficiency by the Nixon and Ford administrations to a more realistic approach are
discussed. The need to determine parameters of the role of low-technology (including
solar and biomass) versus high-technology options in the future energy picture is
emphasized. .

ST78 13163 Solar Access and Land Use: State of the Law, 1977

Miller, A.S.; Hayes, G.B.; Thompsen, G.P.
Environmental Law Inst., Washington, D.C.
Avail:NTIS, TIb-27773 1877

It 1s generally accepted that property owners in the United States have no right to
receive solar energy that would reach their land only after slanting across property
owned by others. There is a right, of course, to sunlight falling perpendicularly on your
land, with the trifling exception of shadows cast by aireraft, This chapter on land use
is a concise summary of the state of the law in the field but does not present recommended
solutions or planning and legislative tools. It is a chapter from a larger study, Legal
Barriers to Solar Heating and Cooling of Buildings {available NTIS). It is tentatively
concluded that a combiration of approaches will preobably work best. Fortunately, the
anthors say, from a legal standpoint the owners of structures in the existing built
communities are interasted in solar heating and cooling. Dirsct federal role is presently
nonexistant and it should be up to states and localities to choose and enact model laws
that meet the special needs of ‘their geographic regions. Some actions-and procedures are
listed. A compilation of 169 notes and references is provided.

ST78 13164 Materials Spark Innovations in Solar Energy Systems

Mock, J.A.
Jrnl: Mater. Engng., V 84:12-15, N7 1976

Solar energy is-being developed with solar svstems ranging in price from $6000 +o
$20,00¢ installed. Prices are not likely to decrease. The lower cost systems (around
$2000) are Zor domestac hot water systems. With state legislation passing Sinancial
incentives, solar becomes more appealing., Materials such as copper and aluminum plav a
large part xn the solar heataing market. To assure guality merchandise for the markect,
standards nust be met. The American Society for Testing and Materials Subcommittee is
identifyving a matrix Zor solar standards. The key component of the solar system is the
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collector. The two types of collectors are those cooled by a liguid or by air. For space
heating; the air-cooled collector is preferred to _the liquid system for its even
distribution of the building's heat. Other than the flat-plate collector are the

honeycomb and V-groove design. The compound parabolic concentrator developed by Argonne
National Laboratory could be used for heating and cooling businesses. Storage is presently
either rocks or water. Salt seolutions are now experimented with for other types of storage.
At NASA's Lewis Research Center, different types of selective coatings are tested for

thelr efficiency. Fluorocarbon f£ilm in place of glass is used as an inner glazing for
reduction of heat 'dissipation through the outer glazing. OCne popular material for solar
collectors is roll-bond copper from Olin brass. An Energy Research and Development
Administration is funding a program at Battelle for development of meore efficient solaxr
cells.

8778 13163 Impact of Solar Central Electric Technology on the Regulated Utility

Murry, D.A.

Univ. of Oklahoma, Norman, OK

3rd Annual UMR-MEC Conf., 1977

Jrnl: Proc. of Conf. 'Western Periodicals Co., N. Hollywood, Ca

The generation .of electricity by solar energy' in the US is moving from the design
stage to the pilot-plant stage. Some persons have argued that at least some of the base-~
line technologies are competitors now or are approaching parity with other energy sources,
at least when the scocial costs and benefits are considered. This paper evaluates briefly
the institutional framework of the regulated electric utility, the performence impact of a
solar electric plant upon an operational utility. It is concluded that under the present
regulatory/institutional framework, the solar electric tachnology will be developed at a
date that is slower than the resource-allocation optimal.

ST78 13166 Methodology For Assessment of Need For Solar Trained Skilled Workers

Orsak, C.G.; Barnstone, R.; Morehouse, J.H.; Gibson, H.J.

Navarro College, Corsicana, TX

Banual Mtg., ASISES, 1977

Jrnl: Proc. of Mtg. vl Secs. .26-38 ISES, Cape Canaveral, FL

A methodology is presented for assessing the qualitative and guantitative need for
trained manpower in the solar energy industry. The assessment procedure described is
presently being used in the Navarro College (Corsicana, Texas) study to- determine the need
for technician training in slar“equipment maintenance and installation. The methodology
consists of a coordinated initial effort by three separate working groups: an eguipment
group, a market penetration group, and a skills apalysis group. The final solar manpower
needs assessment is to be formulated from the combination of the results from the three
initial working groups. Additional information on the specific objectives of each of the
working groups and their operational procedure is presented.

ST78 13167 New Laws to Encourage Sclar Energy Use for Individual Buildings

Robbins, R.L. A
Lake Michigan Federation, Chicago, IL
New England Solar Energy Assoc, Townshend, VT 1976

Innovations in building design and construction and in the use of new heating and
cooling methods have generally been slow to be applied in the US. Much of this is due to
the Zragmented and consexrvative structure of the construction industry. But local and.
state laws, as well as institutional constraints, have also severely limited change.
Seven major legal issues where changes would improve use of solar energy sysitems are:
improving access to solar insolation; optimizing the location of solar energy collectors:
improving the private economics of solar energy systems: improving the operation and
design of systems through feasible energy backup and utility provision of solar energy
systems; removing construction and maintenance problems; and improving finaneing for and
increasing the number of-solar energy systems.

5T78 13168 The Eccnomics of Solar Energy

Sayigh, A.A.M.

Rivadh University, Rivadh, Saudi Arabia

Avail:AIAA, A78-27870 Jrnl: Solar Energy Engng., p. 465-476 1977 Academic Press,
Inc., ¥ew York, NY
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In an analysis concerning the cost of a utilization of solar energy, the prime
consideration should be g;ven to the capital investment. Solar energy is best used in
small power station generation involving usually 10 to 100 kw sizes'with an upper limit of
1000 kw. This is due to the almost constant cost of electricity generation by solar
energy, irrespective of the size of the station. The cost of solar appliances is
discussed, taking into account scolar pumps, solar stoves, solar heating and cooling, seolar
power plants, and solar stills. It is pointed out that the use of solar energy and its
economics can only be judged relatively. Collector costs depends on method of
construction, the type of material used, and the exact requirements for a particular
collector. For generating electraicity by the photovoltaic process, the cost 1s still 10
to 20 times that of conventional methods.

ST78 13169 Economy of a Retrofit Solar System

Schreyer, J.M.
Qak Ridge ¥-12 Plant, Oak Ridge, TN
Avail:NTTS, Y-2098 Sept. 1977

A privately financed solar augmentea hot water system has been demonstrated o pay
off in less than 10 years if a loan is obtained at 10.5 percent interest. Calculatlons

were made on the assumption that electricity costs five cents per kwh and wat
consumption averages 30 gallons per day {(using current technology on an exmshlng dwelling

in Tennessee).

ST78 13170 Energy Conservation and a Healthy Economy

Widmer, T.F.; Gyftopoulos, E.P.
Thermo Electron Corp., Waltham, Ma
Jrnl: Tech. Rev., V 7%:30-40 N7 June 1977

Technology will permit the re-optimization of each energy-consuming task to achieve
the same result at egual or lower cost, and use far less energy. In this paper we will
show the firm technical and economic bases that underlie this seemingly bold assertion.

We will show that there i1s an enormous opportunity for reduced energy consumption per unit
of product in every sector of the economy, and if we do not take advantage of this
opportunity, our economic well-being and security will be endangered. The figure of about
8 percent is believed to be fairly representative of the overall energy effectiveness
throughout the economy. The 10 percent efficiency given for antomobiles actually
overstates their performance considerably, since this caleulation takes into account only
the efficiency of converting fuel energy to tractive effort at the driving wheels. We're
not suggesting that energy efficiency will ever approach 100 percent for real devices or
processes, even in the remote future. We wish to emphasize, however, that the present low
values of efficiencies indicate the enormous opportunity for energy savings and that no
fundamental scientific barriers exist to prevent substantial improvements in energy end-use
effectiveness.

8778 13171 Energy Inaitiatives: In Florida and Elsgewhexe

Yarosh, M.M.

Florida Sclar Energy Center, Cape Canaveral, FL

l4th Space Congr. on STBL 1977

Jrnl: Proc. of Congr. Canaveral Council of Tech. Soc's, Canaveral, FL

Recommendations and legislation initiated by the Florida Energy Committee, which led
to the creation of the Florida Sclar Energy Center, are reviewed. The programs and
operation of this center are briefly reviewed. Some problems and promises for the future
of solar energy are alsc discussed.
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ST78 14054 Influence of Design Factors on the Economv of Sea Thermal Power Plants

Anderson, J.H.; Anderson, J.H.Jr

Sea Solar Power, Inc., York, PA

4th AOTEC Conf. March 22-24, 1877 New Qrleans, LA

Avail:AIAA, A78-33306 Jrnl: Proc. of Cont., p. II-39 to II-56 Univ., of New Orleans

An attempt is made, using simple examples, to show how efficiency losses can
drastically affect the cost of an OTEC plant. Consideration is given to the relationship
between heat rejected per unit of power and the thermal efficiency of an OTEC plant and to
the following potential losses in OTEC plants: temperature losses, external friction
losses, machinery losses, buoyancy losses, external friction losses, and pipe load losses.
Some design solutions for reducing OTEC losses are discussed.

ST78 14055 The Potential for Geothermal and Solar Thermal Power Systems

Anderson, J.H.

Sea Solar Power, Inc., York, PA

l4th Annual Eng. Seci. Mtg. Nov. l4-16, 1977 Bethlehem, PA

Avail:AIAR, A78-40368 Jrnl: Proc. of Mtg. p. 1297~-1315 Lehigh Univ., Bethelehem, PA

An approximate evaluation of potential sources of energy in the world is made. It is
concluded rthat geothermal power and ocean thermal power have by far the greatest potential.
A comparison of cooling requirements for wvarious thermal power plants is made. The
operataing principles of vapor turbine geocthermal and sea thermal power plants are
discussed. Sea thermal power 1s concluded to be, by £ar, our largest potential source of
future energy and provides many additional products, such as fresh water, food, fuels,
fertilizer, and other chemicals.

ST78 14056 Value of Energy Storage for Direct Replacement Solar Thermal Power Plants

Anderson, T.D.; Kaplan, S.I.; Wilson, J.V.
ORNL, Oak Ridge, TN
Avail:NTIS, CONF~-780216-2 1978

The general objective of the study was to develop information on energy storage
requirements for solar thermal power plants as an aid to planning and implementing the
research and development work. The specific objectives of the study are: (l)to derive
cost targets (or what can be afforded) for energy storage systems over a range of
applications of direct-replacement solar thermal power plants: and (2)to determine the
amount of energy storage required for a given cost of storage. The utility applications
considered are base—load (100 percent demand factor) and intermediate-load (50 percent
and 25 percent demand factor). Locations examined are Inyokern, Chicago, and Philadelphia,
The locations selected are intended to provide a representative sampling of US conditiocns
with respect to both solar rescurces and utality system load patterns. Back-up capacity,
economic trade-oiffs, demand factors, and economic analysis are discussed. It is concluded
that the value of energy storage is strongly dependent on the cost of the solar steam
supply system and on the cost of back-up fuel. For a given set of these cost factors, the
optimum amount of energy storage is a function of the cost of storage. For the range of
cost conditions and power plant locations considered in this study, the maximum amount of
storage capacity reguired was estimated to be 15 kwh/kw for a base-load plant located at
Inyokern. For intermediate-locad plants, the optimum amount of storage capacity was
estimated to be less than 6 kwh/kw. Other studies indicate that intermediate-load solar
power plants have the best economic potential. It is concluded, therefors, that the
energy storage R and D program should focus on storage systems of relatively low capacity,
i.2., less than & kwh/kw.

ST78 14057 Comparative Assessment of Orbital and Terrestrial Central Power Plants

Caputo, R.

JPL, Pasadenz, CA

12th ISECE Conf. 1977

Jgrnl: Proc. of Conf., V 2 Arr. Nuclear Scoc., Inc. La Grange Park, IL

Recent studiss of the space power svstem (SPS) are integrated into a total social
cost framework developed for terrestrial central electric power svstems. Total social
costs inclucde the projection of commercial economics fo the cime Srame of interesct, as
well as the Federal Research, Development, and Demonstrat-on (RD and D) costs, the health
impacts, tne resources recuired, the envircnmental impacts, znd cother social costs. The
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total energy system is evaluated from mining, construction, operation to deactivation.

The SPS system is limited to transporting all materials from the earth’'s surface to
geesynchronous orbit. Use of the moon as a source of materials is excluded as is use of
other than geosynchronous orbit for the power satellite. Only silicon photovoltaic is
considered as the SPS energy conversion technique. Costs and impacts of the LWR are
considered as a reference for nuclear systems, and the low BTU coal gasification with
combined cycle gas and steam turbines is considered as a reference for a fossil central
electric plant. The ground solar systems consideraed are solar thermal using the central
receiver approach with thermal storage, and solar photovoltaic using the silicon cell with
battery storage. The 1985 ERDA low-cost photovoltaic goal of 50-50/Wpeak is assumed to be
achieved at 13 percent module efficiency. All ground plants are either designed for or
operated at an annual average load factor of 0.7 baseload operation.

ST78 14058 An Early Ocean Test Platform Conversion for Thermgl Energy Conversion

bonovan, L.K.; Odden, C.R.

US Naval Facilities Engng. Command, Alexandria, Va

4th AOTEC Con€f. March 22-24, 1977 New Orleans, LA

Avail:ATIRA, A78-33302 Jrnl: Proc. of Conf. p. II-3 to II-5 Univ. of New Orleans

The Hughes mining barge will be converted to OTEC-1, the first major test vehicle to
perform operational testing of power cycle components; sea trials are scheduled for 1979.
The barge is 324 feet long with a l06-fcot beam having a displacement of about 6000 light
tons. OTEC-1 will be designed to test components which will produce about 1 mwe (gross)
heat exchangers, pumps, cold water pipe, and ammeonia system. The three phases of barge
conversion are discussed.

ST78 14059 Economics of Interpnal and External Energy Storage in Sblar Power Plant Operation

Manvi, R.; Fujita, P.

JPL, Pasadena, CA

12¢h ISECE Conf. 1977

Jrnl: Proc. of Conf. v 2 Am. Nuclear Soc., Inc. La Grange Park, IL

A simple approach is formulated to investigate the effect of energy storage on the
bus-bar electrical energy cost of solar thermal power plants. Economic analysis based on
this approach dees not require detailed defination of a specific storage system. A wide
spectrum of storage system candidates ranging from hot water to superconducting magnets
can be studied based on total investment and a rough knowledge of energy in and out
efficiencies. Preliminary analysis indicates that internal energy storage (thermal)
schemes offer better opportunities for energy cost reduction than external energy storage
{nonthermal) schemes for sclar applications. Based on data and assumptions used in JPL
evaluation studies, differential energy costs due to storage are presented for a 1l00-mwe
solar power plant by varying the energy capacity. The simple approach presented provides
useful insight regarding the operation of energy storage in solar power plant applications,
while also indicating a range of design parameters where storage can be cost effective.

ST78 14060 Sea Thermal Power Cycles

Van Hemelryck, L.

Univ. of Texas, Port Aransas, TX

4+th AOTEC Conf. March 22-24, 1977 New Orleans, LA

Avail:AIAA, AT8-333438 Jrnl: Proc. of Conf. p. VIII-12 to VIII-17, Univ. of New Orleans

In power plants based on the utilization of the temperature difference hetween surface
surface and subsurface waters in tropical and subtropical oceans, the unit costs associated
with the deep-sea water flow are, in the case of plants located at or near the surface,
bound to be more significant than those related to surface water flow. Efficient use of
the deep-sea water flow is indicated by the specific gross power generated, per unit of
flow. An investigation utilizing this criterion is condocted regarding the determination
of the optimum operating point. It is pointed out that the selection of operating points
has to maximize the product of the amount of heat processed by the thermodynamic efficiency
of the process and not the efficiency i1tself. It is shown that the operation of a plant
in accordance with the developed principles would result in the release of deep-sea water
at a temperature significantly closer to the surface-water temperatures.
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ST78 14061 Preliminary Assessment of Nontechnical Issues Related to Tndustrial
Adpplication of Solar Thermal Energy svstems

Watkins, G.A.; Brown, M.L.; Maiden, B.; Mocre, J.; Smail, H.;.Solomon, S.

Battelle Columbus Labs., Columbus, OH

23rd ATM April 25-27, 1977 Los Andgeles, CA

Avail:AIAa, A78-32112 Jrnl: Proc. of Mtg. p. 134-146 Inst. of Environ. Sci.,
Mt. Prospect, IL

A survey of attitudes concerning industrial application of solar energy systems is
reported. Representatives of 20 selected process heat industries, eight public agencies,
and four universities, as well as others who have knowledge or experience with solar
energy systems expressed their opinions concerning 10 econemic, institutional, and
environmental issues, and the responses are characterized. The 10 issues are econcmic-
technical uncertainties of solar collector systems, noncompatibility of heat requirements,
cost differentials, present need for incentives, industry invesiment criteria,
institutional need for government incentives, impact of regulateory acticn, environmental-
system land requirements, ecological effects of glare, pollution reduction.
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15,903  THERMIONIC, THERMOELECTRIC

ST78 15059 Thermionic Emission From Electrodes With Raised Surfaces in a Thermionic
converter

Abramova, A.P.; Gunko, V.M.; Rucherov, R.I.
Avaal:AXAA, A78-31011 Jral: Sov. Tech. Physics Letters, V 3:271-273, July 26, 1977

It has been found that by raising the electrode surfaces, the. efficiency of a
thermionic converter may be enhanced. Particularly, the effect of raised cathode and
anode surfaces in the case where the scale dimension of the surface protuberance is much
greater than the electron mean free path in the plasma and much less than the Debye
length is studied. Boundary conditions for (1)the limiting cases of a one-dimensional
surface protuberance and (2)a two~dimensional surface protuberance are defined. 2an
expression is derived for the effect of a protuberance on voltage-current characteristics
and plasma properties in the arc mode of a thermionic converter. The expression is based
on the transport and continuity eguations for electron current, ion current, and electron
energy £lux.

ST78 15060 Direct Energy Conversion Book

Angrast, S.9.
Allyn and Bacon, Inc. Boston, MA 1976 $19.95

A comprehensive review of methods for direct energy conversion and energy storage is
prasented. Included are selected applications and brief reviews of underlying prainciples
of each method. Principal chapter coverage is devoted to thermoelectrie, photovoltaic,
thermionic, and magnetohydrodynamic generators.. Other modes of energy conversion briefly
covered are as follows: Nernst effect, ferroelectric, thermomagnetic, thermo-photovoltaic,
electrohydrodynamic, electrokinetic, piezoelectric, radiation, direct charging devices,
secondary particle collection devices, and fusion power.

8T78 15061 Photoelectric Radiation Density Meter for Concentrator Focal Region Measurement

!

Bazarov, B.A.; Bazarov, K.; Strebkov, D.S.
hkademiia Wauk Turkmenskoi SSR, Fiziko-Tekhnicheskii Institut, Ashkhabad, Turkmen SSR
Avail:ATAR, A78-28892 Jrnl: Geliotekhnika N6 p. 32-34 In Russian 1977

& method allowing measurement of radiation flux at any point of a region with high
£lux density is described. The sensative element 1s a high-voltage matrix photocell.
Several of these devices are displaced through the focal region of a concentrator at a
velocity not exceeding the velocity corresponding to the maximal critical frequency of the
P-N junctions of the photocells. If the energy flux exceeds 100,000 v/me, the matrix
photocells are ccoled in a quartz filled tube filled with circulating water.

sT78 15062 Triangular Electrode High Power Density Thermopiles

Brandstetter, A.; Yekutieli, G.

Weizmann Inst. of Sci, Rehovoth, Israel

ITEC Conf. 1376

Jrnl: Proc. of Conf. IREE, Inc. New York, NY

The feasibility of high power density thermoelectric generators has been studied in
the past by several parties, both from a physical and a technological point of view, but
no devices of practical interest seem to have been thus far proposed. Some recent efforts
to test a certain concept involving thin thermoelements sandwiched between metal
electrodes of essentially triangular cross-~section, and in particular its applicabality to
direct conversion of concentrated solar energy, are described.

ST78 15063 Thermic Diode Solar Panels

Buckley, S.
MIT, Cambridge, MA
Jrnl: Sunworld vV 5:7-12 Aug. 1977

The author describes the thermic drode solar panels now at the prototype stage that
are a new way to neat and cool a building using solar ensrgy. These panels are based on a
new control discipline developed at the Massachusettis Instituce of Technology, called
thermics, which uses temperature to directly contrcl heat flow. The thermic diode device
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allows heat flow in one direction but not in the reverse direction, as an electric diode

allows electric current to flow in one direction but not the other. The solar panels let
heat flow into a building when the sun shines but prevent heat loss at night or on cloudy
days.

ST78 15064 Performance and Cost Evaluation for A Thermionic Topping Power Plant‘

Carnasciali, G.; Fitzpatrick, G.0.; Britt, E.J.

Foster Wheeler Dev'ment Corp, Livingston, NJ

ASME 'Winter Annmnal MTG. Nov. 27-Dec. 2, 1977 Atlanta, GA

Avail:AIRA, AT78-33145 Jrnl: Proec. of Mtg. 8. p. Members, $1.50; Nonmembers, $3.00

Thermionic teopping of a coal-fired steam power plant, which involves rejecting part
of the heat output into the steam cycle, has been found to increase overall system
efficiency to 46.8 percent, as compared to an efficiency of 37 percent for a standard
plant. The thermionic heat exchanger power modules used in the topping design are
described and costs of the system are analyzed. A capital cost of $902/kw and an
electricity cost of 47.4 mills/kwh are projected for a current thermionic topping power
plant design. )

ST78 15065 Ionization in a Low-Temperature Plasma of Rare Gases and. Alkali Metals in the
Presence of a Beam of Fast Electrons, for Cesium Thermionic Converters

Cherkovets, V.E.:; Shestakova, N.G.
Avail :ATRA, AT78~34980 Jrnl: Zhurnal Tekhnicheskoi Fiziki V 48:266-276 Feb. 1978
In Russian:

A formula for ionization rate in a cold plasma of rare gases and alkali metals (aAr,
Xr, X=, Ba, Li, Na, K, and Cs) in the presence of a fast-electron beam is obtained which
enables carrying out of calculations without the use of a computer. Effective cross-
sections of equilibrium and nonegquilibrium ionization of rare-gas and alkali-metal atoms
by Maxwellian electrons are calculated. The efficiency of utilizing a fast-electron beam
for ionization in cesium thermionic converters is studied.

5T78 15066 Investigation of Reserve Stability of Low-Temperature Thermopiles

Dudkin, L.D.; Markman, M.A.; Sokolova, V.M.
Jrnl: Appl. Solar Energy, USSR (Engl. transl.) v 12:4-8 N5 1976

Results are reported for tests of various types of low-temperature thermopiles in air
and in an inert atmosphere, aimed at uncovering factors limiting operating reserve and at
finding ways to increase the operating reserve. The thermopiles .used N-branches of either
Biy (Te, Se)3 or PbTe in both cases (Bi, Sb)yTej was used for the P-branches; cobalt was
used for the hot-junction connections, thermopiles operating in air fail owing to
oxidation of materials both at the boundary with cobalt and along grain boundaries in the
region adjacent to the hot junction. During tests in an inert atmosphere, the diffusion
layer that forms between the material of the P-branch and the material of the hot
connecting bus reduces the strength of the cell and damages it under thermal cycling,
resulting an an abrupt increase in internal resistance. The reserve stability of low-
temperature thermopiles depends both on the temperature of the hot junction and the
operating time, as well as on cell geometry.

5T78 15067 Ipcreased Central Station Power Plant Efficiency With a Thermicnic Topping
System

Fitzpatrick, G.0.; Britt, E.J.; Carnasciali, G.

Rasor Assoc., Inc., Sunnyvale, CA

12th IECE Conf. Aug. 28-Sept. 2, 1977 Washington, D.C.

Jral: Proc. of Conf. .V 2:1802-1609 Pap. 779265 Publ. by ANS, La Grange Park, IL

Preliminary system studies reported in the past have shown that combined thermionic-
steam efficiencies in excess of 50 percent may be achieved. The purpose of this study was
vo evaluate the THX (thermionic heat exchanger) approach to topping on i basis which
permits comparison with recent .studies of other advanced power systems. An overall power
olant efficiency of 46.8 percent was calculated as comparad witn an untopped system
effzciency of about 36 percent. The estimated c¢apital cost per installed kw was $902/kw
for- a plant coming on line in 2000. Possible methods of increasing overall efZ:ciencies
to 52 percent and reducing capital costs ko $700/kw were :dentified. The modular nature
of the THX permits their development at relativelvy low cost.
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ST78 15068 Status of Research on Advanced Thermionic Converters

Hatch, G.L.; Rhiner, W.; Rasor, N.S.; Hansen, L.K.

Rasor Assoc., Inc., Sunnyvale, CA

12th IECE Conf. Aug. 28-Sept. 2, 1977 Washington, D.C.

Jrnl: Proc. of Conf. V 2:1563-1567 Pap 779260 Publ. by ANS, La Grange Park, IL

It is shown that it is possible to controlliably and continuously elevate the electron
temperature in the plasmatron thermion:ic energy converter from the emitter temperatuzre to
the maintenance electron temperature for the diode arc mode. Measurement of the wvacuum
space charge arising from the emission from a surface in cesium vapor indicates the
presence of a substantial negative ion emission current. Apparatus has been constructed
for identifying and directly measuring the flux of positive, negative, and neutral species
emitted from an electrode surface in a cesium vapor diode, in order to determine the
influence of negative ion emission on the effective work function of thermionic converter
electrodes. Initial data indicate the presence of H™, €57, and possibly ¢~ and Cch-.

8778 15069 Thermionic Energy Conversion Topping Systemy Utilization of Waste Energy From
Steam Generators

Huffman, F.N.; Miskolezy, G.

Thermo Electron Corp., Waltham, MA

ASME Wainter Annual Mtg. Nov, 27-Dec. 2, 1977 Atlanta, GA

Avail:AIaA, A78-33144 Jrnl: Proc. of Mtg. 8 p. Members, $1.50; Nonmembers, $3.00

Thermionic energy converters (FEC) are an attractive means of topping steam cycles
in order to utilize the thermodynamic availability between the combustion temperature and
the conventional utilization temperature. The thermodynamics and cost of a reference
design of a coal-fired, TEC~-topped steam system have been analyzed. For the unoptimized
system parameters selected, the combined cycle thermodynamic efficiency is 48.4 percent
and the power plant efficiency (as well as the overall energy efficiency) is 44.02 percent.
Cost factors are competitive, The study identified several avenues to improved
performance; namely, higher temperature air preheater, increased heat flux density into
the TEC's and elamination of the air as an intermediate heat transfer fluid. With such
modification, station efficiencies up to 50 percent appear possible. The performance and
cost projections indicate that TEC is a viable candidate for topping steam power plants.

ST78 13070 Investigation of the Efficiency of an Auxiliary Discharge in a Thermionic
Power Generator

Kaibyshev, V.Z.; Karetnikov, D.V.; Trutnev, A.L.
Avail:ATAA, AT78-~-31328 Jrnl: Zhurnal Tekhnicheskoi Fiziki, V 48:30-38 Jan. 1978
In Russian

The voliage losses in the low-voltage arc of a thermiocnic electric power generator
are known to equal roughly 0.5 V. The present paper deals with experiments aimed at
determining whether an auxiliary discharge 1in an inert gas can be used to reduce the
losses. The optimal parameters of the auxiliary emitter and the auxiliary discharge are
established. It 1s shown that the efficiency of the auxiliary discharge depends to a
great degree on the electrode work function, and that an adeguate work function of the
emitter can be obtained by means of barium vapor additions at pressures sufficiently low
to prevent any influence of barium on the discharge parameters. A simple physical model
is used as a basis to derive analytical relations which correlate well with the experiment.

S§T78 15071 Conversion of Sclar Energy into Electrical Power by Means of the Thermoelectric
Effect

Landecker, K.

Univ. of New England, Armidale, Australia

ITEC Conf. 1976

Jgrnl: Proc. of Conf. IEEE, Inc., New York, NY

an outline 1s grven of the design of the thermcelectric elements for the utilization
of solar energy. It 1s found that thermoelements with radial flow of currents in coaxial
disks are the most surtable for this application. Overall efliciency of approximately 20
percent seems attainable.
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S§T78 15072 ‘Thermionic Converter Performance With Oxide Collectozrs

Lieb, D.; Goodale, D.; Briere, T.; Balestra, C.

Thermo Electron Corp. Waltham, MA

12th IECE Cenf. Aug. 28-Sept. 2, 1977 Washington, D.C.

Jrnl: Proc. of Conk. V 2:1555-1562 Pap 779259 Publ. by ANS, La Grange Park, IL

Thermionic converters using a variety of metal oxide collector surfaces have been
fabricated and tested. BHoth work function and power output data are presented and
evaluated. Oxades of barium, strontium, zinc, tungsten, and titanium have been
incorporated into a variable spacing converter. Tungsten oxide was found to give the
highest converter performance and to furnish oxygen for the emitter at the same time.
Oxygenated emitters operate at reduced cesium pressure with an increase in electrode
spacing. Results for all collectors are presented and discussed.

ST78 15073 Investigation of the Electrical Characteristics of Low-Temperature Thermionic
Power Generators

Menabde, N.E.; Tskhakaia, V.K.; Tsakadze, L.M.; Iurev, V.A.; Lebedev, V.H.

Akademiia Nauk Gruzinskoi SSR, Fiziko-Tekhicheskii Institut, Sukhumi, Georgian SSR

Avail:AIAA, AT78-31338 Jrnl: Zhurnal Tekhnicheskoi Fiziki, vV 48:183,184 Jan. 1978
In Russian

The effectiveness of improving the output characteristics of thermionic electrical
powar generators by injecting oxygen into the electrode gap was studied at emitter
temperatures between 1200 and 1400 C. The electrodes were of plane geometry. Tungsten
(110) single crystals were used as the emitter material, and polycrystalline molyvbdenum or
nickel (110) single crystals for the collectors. It is shown that thermionic generators
with oxidized electrodes exhibit a better efficiency at emitter temperatures up to 1400 C
than at higher temperatures (1450 to 1700 C). The electrical parameters established in
the tests are plotted and compared.

ST78 15074 Experiments With Enhanced Mode Thermionic Converters

Cettinger, P.E.; Hussman, F.N.
Therme Electron Res. and Dev'ment Center, Waltham, MA
Avail:ATAn, AT78-29638 Jrnl: IEEE Transactions on Plasma Sci. V PS-6:83-88 March 1978

Reduction of the ionization and scattering losses associated with ignited mode cesium
diodes is essential for high thermal-to-electrical c¢onversion efficiency. Use of an
auxiliary electrode in conjunction with a noble gas in the interelectrode space should
permit more efficient ion generation for space charge neuntralization. The characteristics
of a thermionic triode utilizing a ring electrode and a dispenser cathode emitter have
been studied as a function of xXenon pressure, cesium reservoir temperature, spacing,
electrode temperature and pulse parameters (i.e., potential, duration, and repetition rate)
applied to the auxiliary electrode. Pulsed operation significantly enhanced output power
with uniform discharges appearing to be sustained at emitter-collector spacings as low as
0.5 mm.

ST78 15075 Thermionic Energy Conversion, Volume 1, A Bibliography With Abstracts, Final
Report, 1970-May 1977

Reed, W.E.
NTIS, Springfield, va
Avail:NTIS, N78-30705 $28.00

Research on thermionic power generation, power plant design, coaverter design, and
basic research on thermionic materials are cited in the bibliography. Spacecraft
applications are included. This updated bibliography contains 296 abstracts, none of
which are new entries to the previous edition.

ST78 15476 Thermicnic Energy Conversion, Volume 2, A Bibliography With Abstracts, Final
Report, June 1977-May 1978

Reed, W.E.
NTIS, Springfield, VA
Avaxrl:NTIS, N78-30706 $28.00

A bibliography containing 62 abstracts concerning research on thermionic power

generatcion, power plant desagn, converter design, and basic regearch on thermionic
materialy is presenced.
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8T78 15077 sSolar Thermionic¢ Power Systems for Terrestrial Applications

Shimada, K.; Swerdling, M.

JPL, Pasadena, CA

12th IECE Conf,. 1977

Jrnl: Proc. of Conf. v 2 Am Nuclear Soc., Inc., La Grange Park, IL

The results of a feasibility study which showed that a low-temperature high-efficiency
thermignic power system can efficiently convert solar energy to electrical energy without
heat transport as required by most solar thermal systems are described. A three-
dimensional (two-axis tracking) 93 m2 parabolic solar concentrator, consisting of mirzors
on a foam glass substrate and designed to a concentration ratio (mirror area/aperture area)
of 2000 is considered for producing a design temperature of 1100 C (1400 K) at an
efficiency of 74 percent. A tracking subsystem must track the sun at an accuracy of a
nominal : 1.0 degree for maximum use of the sun's energy.  Each complete solar thermionic
power system unit rated at about 20 kwe peak can generate approximately 48 x 103 kwh/yr.
In addition, a thermal energy conversion system can be cascaded within the thermionic
power system so that the high quality waste heat can be further utilized to increase the
net electrical output. An overall system efficiency greater than 40 percent could be
achieved with such a system. Potential applications of a solar thermionie power
generation system are remote sites (commercial, military, residence)}, apartment house
complexes, heating and cocecling, hydreogen production and large power stations. Sclar
thermionic power plants with power capabilities of 1 through 1000 mwe are considered for
making meaningful cost estimates. For example, the specific cost of a 1000-mwe power
plant consisting of 50,000 units without power processing is about $690 kwe. The addition
of power processing for injection into the utility bus increases the specific cost to
about $1050 kwe.

ST78 15078 fThe Problem of Optimizing The Output Characteristics of an Ideal Thermionic
Converter

Titkov, R.S.
Avail:ATAR, AT78-38934 Jrnl: Zhurnal Tekhnicheskoi Fiziki V 48:767-769 April 1978
In Russian

The problem of obtaining maximum output power is solved for an ideal thermionic
converter with prescribed temperatures of emitter and collector and prescribed output
current. An exact analytical expression is cbtained for the limiting envelope of volt-
ampere curves for an ideal converter; this expression can be used as a standard to
evaluate the efficiency of real thermionic converters. As an example, calculations are
conducted for the case of an emitter temperature of 2100 K and a collector temperature of
1050 K. A maximum output power of 5 x 108 w/cm? is obtained.

8778 15079 Electrodes for Low-Temperature Thermionic Energy Converters: Recent Results
and Compatibilility Considerations

Von Bradke, M.

DFVLF, Stuttgart, Germany

12th IECE Conf. Aug. 28-Sept. 2, 1977 Washington, D.C.

Jrnl: Proc. of Conf. Vv 2:1582-1589 Pap 779263 Publ. by ANS, La Grange Park, IL

Two different work functions measuring methods for low-temperature thermionie
converters are described. In the high-temperature range thermienic emission microscopes
are suitable, especially for the study of cermet emitters with their heterogeneous surface
since they allow local work function measurements on particular patches. For collector
developunent of a special electron beam retarding potential method working in the low-
temperature range offers the opportunity of measurements at electrodes with mixed
absorption layers, which up to new, have been most promising for realizing very low work
function values. Applications of these methods are described.
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16,000  OCEAN THERMAL EMERGY CONVERSION

ST78 16138 Annual Conference on Ocean Thermal Energy Conversion, 4th, University of New
Orleazns, New Orleans, LA March 22-24, 1977 Proceedings

Conf. Supp'd by ERDA, Univ. of New Orleans, 630 p. 1977 $20.
Avail:AIRa, A78-33301

The OTEC conference is divided inte the following sections: total systems, mission
analysis, environmental and siting considerations, ocean engineering, heat exchangers,
biofouling and corrosion, and alternative power cycles. Particular papers are presented
on economic incentives for the commercialization of OTEC, the potential mariculture vield
of OTEC plants, an estimate of the impact of OTEC operation on the vertical distribution
of heat in the Gulf of Mexico, resource assessment of 2 high potential OTEC site near
Puerto Rico, and some factors affecting the selection of OTEC plant platform-cold water
pipe designs. BAalso considered are enhanced single-phase heat transfer for QTEC systems,
praimary biofouling films and OTEC heat exchangers, and the effects of sea water leakage on
the performance of the ammonia cycle for OTEC plants.

ST78 16139 0Oifshore and Underground Power Plants, Book

Park Ridge, NJ, Noyes Data Corp., Energy Tech. Review no. 19, Ocean Tech. Review no. 6,
Avayl:AIAa, AT78-35574 319 p.

The underground pumped storage concept is examined, taking into account site
selection, site investigation, access to underground facilities, material and equipment
handling, shaft construction, rates of construction, upper reservoir facilities, the
function of the lower reservoir, power plant facilities, and aspects of schedule, costs,
and coperation. Uiderground nuclear power plants are discussed along with floating shallow
water nuclear plants, fleoating deep water nuclear plants, sea bed and island nuclear
plants, offshore coal-fired power plants, wave powar, tidal power, the possibility to
obtain electric power from cceanic currents, a utilization of salinity gradients, and sea
thermal power plants based on thermal gradients. Products and services considered in
connection with an evaluation of offshore windpower systems are related to the heating and
cocling of buildings, the refueling of aircraft and other transportation systems, and
nitrogencus fertilizer.

ST78 16140 Resource Assessment of a High Potential OTEC Site Near Puerto Rico: Ocean
Thermal Energy Conversion

Atwoeod, D.K.; Duncan, C.P.; Stalcup, M.C.; Barcelona, M.J.

NOAZ, Miami, FL

4th AOTEC Conf. March 22-24, 1877 New Orleans, LA . :
Avail:ATIaA, AT8-33323 Jrnl: Proc. of Conf. p. IV=-74 to 1v-78 Univ. of New Orleans

Environmental assessment of potential OTEC sites near Buerto Rico indicates that a
hagh potential site exists off the southeast coast. The temperature gradient to 1000
meters can be as high as 24 C (43° F) and is never less than 20 ¢ (36° F}). The insular
slope at the site is steep and water depths of 1000 meters exist within 1.5 miles off
shore. Geostrophic conditions guarantee a warm thick mixed layer with surface currents of
the order of 1/3 of a knot. The supply of cold water can be considered limitless. The
site is protected from north and northeast swell, and a mild sea state exists all year
round (except during hurricanes}. The salinity, temperature, and nutrient distributions
at the gite are typical of open tropical seas, making the site ideal for a prototype OTEC
plant.

5T78 16141 oQcean Thermal Energy: Status and Prospects

Avery, W.H.
Johns Hopkins Univ., Laurel, MD

VTS and AIMMPE Symp. Sept. 15, 1977 Rosslyn, VA

Avail:AIAA, AT78-35876 Jrnl: Marine Pech. Soc. J. vV 12:9-16 April-May, 1978

The term OTEC describes a method for generating power by using the warm water at the
surface of the tropical oceans in combination with the cold water available at a depth of
'half a mile to operate a heat engine. A description 1s given of an optimized OTEC-
ammonta~fuel cell svstem which couid deliver a base-load electric power to the user at a
cost averaging about 30 mrlls/kwh {in 1975 dollars). The system can deliver not only base-
load power, but if adeguate fuel cell capacity s provided, can also deliver intermediate-
load power at approximately 33 m:lls/kwn and peak power at 350 to 60 mills/kwn on demand.
It 25 Jound that OTEC-ammonia-electric power promises Lo compete favorably in cost with
other options and c¢an provide & future basis beginning by 1990 for an energy economy
promarily based on OTEC ammonia that will be staple :n price and avazlable on an egual
basis to the whole world.
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5T78 16142 .Steam Lift Cycle at Very Low Mist Densities for Ocean Thermal Gradient
. Hydraulic Power Plant :

Beck, E.dJ.

Design Services, Ventura, CA .

4th AOTEC Conf. March 22-24, 1977 New Orleans, DA

Avail:ATIAA, A78~33349 Jrnl:* Proc. of Cont. P. VIII-18 to VIII-26 Univ. of New

Orleans

An evaluation study is conducted of the ocean thermal gradient hydraulic power plant
and the steam lift pump (SLP). It is pointed out that the feasibility of building SLP's
at high temperature has heen demonstrated and that an approximate design method has been
developed for the case.in which steam-water ratios are such that stable bubbles can-be
maintained owver most of the active length of the SLP. The feasibility of low-temperature
SLP's, while briefly explored, hzs not been demonstrated. The immediate tasks in the
development of large-scale SLP's are the demonstration and quantification of design
techniques to form drops of suitable size by breaking rapidly moving bubbles and to
elevate them to a useful height in a high velocity low-pressure temperature stream.
Following demonstration of the drop-support phases, a complete numerical method of SLP
design, based on the best empirical .design factors available, will be needed.

ST78 16143 Operational Sea State and Design Wave Criteria; State-of-the-art of Available
Data for USA Coasts and the Equatorial Latitudes; Ocean Thermal Energy
Cenversion Platform Desian

Bretschneider, C.L.

Univ. of Hawaii, Honolulu, Hawaii

4th AOTEC Conf. March 22-24, 1977 New Orleans, LA .

Avail:AIAA, AT78-33322 Jrnl: Proc. of Conf. P. IV=61 to IV-73 Univ. of New Orleans
ERDA-supp'd Research -

In designing ocean thermal energy conversion (OTEC) platforms, it is critical to
accurately evaluate the conditions of the ocean environment. Project OPES-DEWAC
(operational sea state and design wave criteria) is an effort to parameterize conditions
in the waters off the US coastline, including Hawaii, and in the equatoer:al regions
between 20 degrees N and 20 S. Tables are presented listing wind, wave, and-current
measurements for a given area. Attention is given to the history of hurricanes and
typhoons in tropical regions.

ST78 16144 Corrosion and Biofouling on an Ocean Thermal Energy Conversion Plant -
What are. the Questions

Casgtelli, V.J.
US Naval Material Command, David W. Taylor Naval Ship Researchand Dev'ment Center,
Annapolis, MD
4th AOTEC Conf. March 22-24, 1977 New Orleans, LA
Avail:ATAA, AT78-33343 Jrnl: Proe. of Conf. p. VII-34 to VII-36 Univ. of New
Orleans

Efforts to control biofouling on ocean thermal energy conversion (OTEC) platforms
have focused on two approaches: chemicals and structural materials. Included in the
chemical approach are organ:c¢ toxins, copper salts, and organometallics. The structural
approach has lead to experiments with carbon and low alleoy steels, organctin rubber
sheesting, carbon composites, bronze, and to some extent, aluminum. At present, fouling
control is effective for a maximum of three years in temperate waters; less in the tropics.

5T78 16145 Ulira Clean Heat Exchangers: A Critical OTEC Reguirement

Conn, A.F.; Rice, M.S.:; Hagel, D.

Hydronautics, Inc., Laurel, MD

ith AOTEC Conf. March 22-24, 1977 New Orleans, LA

Avail:ATad, A78-33341 -Jrnl: Proc. of Conf. p. VII-1l to VII~14 tniv. of ¥ew Orleans
Res. supp'd by Battelle Memorial Inst.

Cleanl:iness of the heat exchanger tube so as' to maintain large heat transfer
coefficrents has been identified as one of the critical regquirements for successful
operation of an OTEC power plant due to the already very low thermal efficiency which is
projected for this concept. It has been estimated that 1t may be necessary Lo keep the
microfouling laver {slime and other deposits) on the sea water side of the tubes down to a
thickness of only 0.001 zn. {25 microns). The objective of this study 1s to providé. a
catalog of mechods now used to wmaintain the cleanliness of convent:ional hear exchangers,
erther by preventing or removing Zouling, and to assess critically the applicability of
sacn method Zor OTEC. Preliominary resulis and conclusions Zrom this on-going study are
sresented.
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ST78 16146 Marine Thermic Energy and the Combination of Solar, Radiative, and Aeolian

Energies

Dauvillier, Aa.
Avail:AIAR, AT78-36623 Jdrnl: Revue de L'Energie, V 29:142-145 March 1978 In French

& thermodynamic process for the generation of energy is presénted which uses
meteorological elements through the creation of a heat source due to daytime rays and a
cold source due to nighttime rays, plus a minor addition of Aeolian energy obtained by a
heat pump. Marine thermic energy, the radiation process, Aeclian energy, and the problem
of sites and construction are all successively studied in this article.

5T78 16147 Solar Sea Power Plants: Prospects and Problems

Dixit, D.K.; Ramaprasad, M.S.

Nat'l Sclar Energy Convention Nov. 2%-Dec. 1, 1976 Calcutta, India
Avail:AIAnA, AT78-42163 Jrnl: Proc. of Convention Jadavpur Univ., Calcutta, India
p. 230-232

The feasibility of energy productlon usmng solar sea power plants (SSPP) located off
the coasts of tropical countries is discussed in terms of the basic physical prlnc1p1es
involved in their operation. It is noted that the thermal efficiency of SSPP is low
compared to that of conventional plants due to the smaller available temperature
differential. Thus, boiler tube area must be increased. The expense of the increase is
offset, however, by a reduction in tube thickness made possible by the lower vapor
pressures encountered, and by the lower temperature in the tubes, which obviate the
necessity of expensive alloys, The possibility of generating vapor by fluids other than
water, e.g., ammonia or propant, is discussed. Hazards to SSPP are considered, especzally
micrebial fouling {which can be dealt with u31ng 0.25 ppm chleorine) and storms (whose
eifects are lessened by submergence). -

5778 16148 Technical and Econcomic Feasibility of Ocean Thermal Energy Conversion

Dugger, G.L.; Francis, E.J.; Avery, W.H.
Johns Hopkins Univ., Laurel, MD
Jrnl: Solar ‘Energy. V 20:258-274 M3 1978

A review of the literature is presented on the engineering feasibility of closed-
rankine-cycle, ocean thermal energy conversion (OTEC) plants which has heen assessed by
many lndependent investigators in recent years. Various OTEC plant-ship concepts, their
economics, onboard production plants and some of the environmental considerations are
discussed. BAn implementation plan for tropical plants producing ammonia and aluminum
plus plants off the lower United States' utility grids has been suggested.

ST78 16149 Experiments on and Design of Low-Cost Aluminum Heat Exchangers for OTEC Plant
Shaips

bugger, G.L.; Olsen, H.L.; Pandolfini, P.P.; Avery, W.H.

Johns Hopkins Univ., Laurel, MD

4th AOTEC Conif. March 22-24, 1977 New Orleans, LA

Avail:AIAA, A78-33339 Jgrnl: Proc. of Conf, p. VI-1l1l1l to VI-123 Univ. of New Orleans

In order for OTEC stations to be adobted intc the overall scheme of energy productlon,
they must be economically competitive with land-based power stations. The most expensive
elements of QTEC stations are the evaporators and the condensers. Aluminum has
traditionally been used in the construction of these elements, largely because of its low
cost. A description of the structural characteristics of aluminum heat exchangers
presented, i.e., a two-phase heat flow construction (ammonia inside, sea water outside) is
integrated with a barge-type reinforced concrete hull. Each 2.5 mw evaporator or
condenser module has 259, 76 mm Q.D. tubes approximately 730 ft long, folded to 27
horizontal passes each; seven of whach are nested in a vertical plane in each of 37
elements. An evaluation of the costs involved in such an assembly 1s presented, together
with a description of the assembly technigues. Inlet quality {(mass percent vapor) for a
single tube was varied from 0 to 20 percent with a digitally modularized, steam jacketed
preheater. Some flow stratification occurred at low values, but heat transfer
coefiicients were in general agreement with the Chaddeck-Brunemann correlation.
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ST78 16150 An Early Ocean Test Platform for Testing Cycle Components in Ocean Thermal
Energy Conversion

Falconer, R.W.; Cohan, F.A.; Smith, M.J.

Mechanics Res., Inc., Santa Monica, CA

4th AQOTEC Coni. March 22-24, 1977 New Orleans, LA

Avail:ATAa, AT78-33303 Jrnkl: Proc, of Conf. p. II-6 to II-L0 Univ. of New Orleans

A five-month study has shown that the Hughes Mining Barge (HMB) 1s ideally suited for
use as the OTEC early ocean test platform (EOTP) wusing a l-mwe power plant. The general
arrangement evolved from systematic tradeoff analyses which considered the EOTP system
requirements, operational suitability, technical feasibility, risk, and cost effectiveness.
These analyses identified the necessary HMB physical modifications to accommodate the
planned OTEC plant, crew accomedations, and support eguipment. It was established that
the only EOTP? system having unique design requirements was the pipe handling system (i.e.,
all other systems can be composed of off-the-shelf items).

§T78 16151 (Corrosion Fatigue of 5086~H34 Aluminum in Sea Water for Ocean Thermal Energy
Convezrsion

Flooder, S.P.; Hartt, W.H.

Florida Atlentic Univ., Boca Raten, FL

4th AOTEC Conf. Maxrch 22-24, 1977 New Orleans, LA

Avail:ATAA, AT8~3334 Jrnl: Proc. of Conf. p. VII-41l toc VII-45 Univ. of New Orleans

Resulis are presented for an experimental investigation of corrosion fatigue crack
growth in 0.500-in-thick symmetrical center-cracked plate specimens of 5086-H34 aluminum
in air and in sea water. A procedure involving precracked specimens is selected as it
permits obtaining substantial information from relatively few tests. OFf particular
interest is the range of low stress intensities where little data are presently available.
Lomited experiments with cathodic protection are also performed. Plots of crack growth
rate versus stress intensity show ranges of stress Intensity where corrosion is most
detrimental and where cathodic protection is most advantageous. Significance of the
experimental results for ocean thermal energy conversion systems is discussed.

-8T78 16152 Market Definition, Commercial Development Plan, and OTEC Financing: A Summazrv
of 1976 APL Work for the US Maritime Administration

Prancis, E.J.; Seelinger, J.

Johns Hopkins tniv., Laurel, MD

4th AQTEC Conf. March 22-24, 1977 New Orleans, LA

Avail:AIAn, AT8-33313 Jrnl: Proc. of Conf. p. ILI-58 to III-66 Unaiv. of New Orleans

A concept for ocean thermal energy conversion (OTEC) plant ships for the onboard
production of ammonia or other products at tropical sites has been developed. Liguid
ammonia could be shipped to the US to supply fertilizer and chemical markets or as a
carrier of hydrogen for use in fuel cells to produce electricity. A cost estimate for a
100-mwe, 313-short-ton/day, demonstration-size OTEC ammonia plant ship provided the basis
for cest estimates for commercial-size ships producing 1000 tons/day or more of ammonia.
Economic and marketing analyses have been conducted to provide forecasks bearing on the
commercialization potential for the 1983-2000 period, including ammonia production costs
and prices, US and world market penetration, and benefits to the US and the world from a
successful program. Less extensive analyses have been conducted for OTEC aluminum
production and for the case of direct transmission of OTEC electric power to US and
foreign shores.

5T78 16153 Preliminary Analysis of the Effects of Sea Water Leakage on the Performance of
the Ammonia Cycle in Ocean Thermal Energy Conversion PLants

Hafezzadah, H.; Johnson, D.W.; Starling, K.E.

Univ. of Qklahoma, Norman, OK

4¢+h AOTEC Conf. March 22-24, 1977 New Orleans, LA

Avaxrl:ATAA, A78-33351 ‘Jrnl: Proc. of Conf. p. VIII-31 to VIII-35 Univ. of New
Orleans

The effects of water contamination on an OTEC power plant utilizing ammonia as the
working Iluid were i1nvestigated with reference to power cycles with and without recycle
around the evaporator. The thermodynamic eSfects of inereasing the water concentration
in an coptimized ammon:a cvcle plant were analyzed by means of the Han-Starling
generalized correlation with appropriate parameters Zor zmmonia-water mixtures. In the
analysis and in a stwdy using an OTEC simulator 1t was assumed chac an actual OTEC-
ammenla plant was operating at an offshore location. The results indicate that a small
amount of water could be tolerated without serious degradation in cvele performance, and
that the amount of water which could be tolerated increased as tne recycle ratic around
che evaporator increasad.
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ST78 16154 Hydrodynamic Loads on the Cold Water Pipe for Ocean Thermal Energy Conversion
Application

Hove, D.T.; sShih, W.C.L.

Science Applications, Inc., El Segundo, CA

4th AQTEC Conf. March 22~24, 1977 New Orleans, LA

Avail:ATAn, A78-33326 Jrnl: Proc. of Conf. p. V=23 to v-39 Univ, of New Orleans

A long cylindrical cold water pipe is part of every proposed OTEC design. Pressure
variations or the pipe have been analyzed in terms of lift, drag, and strouhal shedding
frequency for Reynolds numbers jin the one to 10' million range. An analytical technigue
is evaluated, which extends lower Reynolds number data to higher Reynolds values by
‘modeling the influence of roughness on cylinder houndary layer flows.

ST78 16155 Investigations of Mixing and Recirculation in the Vicinity of an Ocean Thermal
Energy Conversion Plant

Jirka, G.H.; Fry, D.J.; Johnson, -R.P.; Harleman, D.R.F.

MIT, Cambridge, MA

4th AOTEC Conf. March 22-24, 1977 New Orleans, LA

Avail:ATAA, A78-33318 Jrnl: Proc. of Conf. p. IV=-35 to IV-41 Univ. of New Orleans

Experimental and analytical studies on the external fluid mechanics in the vicinity
of an ocean thermal energy conversion (OTEC) plant are conducted. Schematic OTEC
conditions defined by a mixed discharge mode and a discretely stratified ocean are .
assumed. The interaction of several fluid mechanical regions, a jet entrainment zone, an
intermediate buoyant layer, and an intake flow zone is simulated in a shallow laboratory
basin representing the upper layer of the stratified ocean. A concurrent analytical model
development gives satisfactory agreement with the experiments and allows to define an
approximate criterion for the existence of recirculation of discharge water back into the
plant intake.

ST78 16156 Thermo-Hydraulic Energy From the Sea

Johnson, D.G.

Norges Tekniske Hogskole, Trondheim, Norway

IFAET Conf. Cct. 31-Nov. 2, 1977 Sussex, England

Avall:AIan, A78-31274 Jrnl: Inst. of Fuel J., V 51:59-63 March 1978

The paper describes the possibilities and problems of thermal energy production from
heat stored in tropic waters, so-called ocean thermal energy conversion (OTEC). OTEC
plants, technically realizable today, have not yet been built, owing to prohibitively high
investment costs. The’ author proposes a new thermo-hydraulic system named ocean
thermo-hydraulic energy conversion (OTHEC). In this relatively cheap system water will be
pumped by means. of steam and used for driving a water turbine. The simplest OTHEC plant
will have a steam lift tube as a pumping device. Laboratory experiments have verified
that the steam lift tube will work stably and give a positive static heat of some four
metres, when the temperature difference is 20 ¢ and the hot water temperature 55 C. The
effect, though, 1s small and eZficiency low. Further research will be necessary,
espacially with lower hot water temperatures, to improve the steam 1ift .tube design and
‘also to investigate other possible OTHEC variants as well.

8778 16157 The Earth as a Solar Heat Engine: Windpower Utilization, Ocean Thermal
Conversion, Tidal Power, Waterwave Power and BLomMass CONVErsiomn
Kenton, J.

EPRI, Pale Alto, CA
Avail:ATAA, AT78-30745 Jrnl: EPRI J. V 3:43-48 March 1978

The uwtilization of indirect sclar energy sources is discussed. New developments
concerning the employment of wind power are partly related to research conducted by NASA
working in cooperation with DOE. The huge airfoil blades on which modern wind-power
machines are based are mounted with variable-pitch gears so that the blade angle of attack
can be wvaried to obtain optimal aesrodynamic efficiency over a range of wind speeds. The
federal wind energy program covers five areas, including program development and
cechnology, small machines for farm and rural use, L00-kw-scale systems, megawatt-scale
systems, and large mult:i-unit systems. Attention i1s also given to wind power problems,
approaches for utilizing wave power, technigues Zor ocean-thermal conversion, tidal power
rroblems, and the prospects of bromass conversion.
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ST78 16158 Ocean Thermal Energy Conversion Legal, Political, and Institutional Aspects

Knight, H.G.; ¥Nyhart, J.D.; Stein, R.E.
Louisiana State Univ., Baton Rouge, LA
Avairl:ATAR, A78~28750 Book: D.C. Heath and Co., Lexington, MA 257 p. 1977

Ocean thermal energy conversion (OTEC) s¥stems, which would make use of the natural
temperature differential between surface and deep waters to generate power, are currently
under development; a 25-mw prototype plant developed under the aunspices of ERDA is
scheduled to begin operation by 1985. Critical elements of OTEC technology include heat
exchangers, cold and warm water pumps, cold water Piping, mooring arrangements, and
turbomachinery. However, the emphasis in this book is placed ‘noet on technical problems,
but rather on the issues of international law that OTEC plants may raise. ZIn particular,
spatial and emerging use conflicts, liability, US federal and state regulations, and legal
aspects of OTEC plant financing are considered. *

5778 16159 Potential Mariculture Yield of Sea Thermal Power Plants, II, Food Chain
Efficaency

Laurence, S.; Roels, 0.A.

Univ. of Texas, Port Aransas, TX

4th AQOTEC Conf. March 22-24, 1977 New Orleans, LA

Avail:ATAA, AT78-33309 Jrnl: Proc. of Conf. p. III-21 to IXI-2% Univ. of New Orleans

The results of a series of experiments designed to determine the potential organic
productivity of an OTEC mariculture system in tropical’or subtropical oceans are presented.
It has been shown at the St. Croix Artificial Upwelling Laboratory that plant nutrients
(such as nitrate and phosphate) brought to the surface from deep-sea water and exposed to
sunlight can be used for phvtoplankiton production in a continuous system; thas
phytoplankton is then fed to shellfish whereby animal protein is produced. The conversion
efficiency of available nutrients and-the protein production per unit area of this
mariculture system were superior to conventional agricultural systems. It is concluded
that a combined energy and food-producing OTEC system appears much more desirable than an
energy-producing plant alone.

'ST78 16160 A Comparison of Two Generic OTEC Systems and Missions: Ocean Thermal Energy
Conversion

Lavi, G.H.; Zener, C.

Carnegie-Mellon Univ., Pittsburgh, Pa

4th AOQOTEC Conf. March 22-24, 1977 New Orleans, LA

Avail:ATAA, AT78~33304 Jrnl: Proc. of Cont. p. II-11 to TI-21 Univ. of New Orleans

Comparisons are made between electrical (20-30 mills/kwh transmitted te shore) vs.
chemical (10 mills/kwh produced at sea for the production of ammonia and other chemicals)
OTEC utilizatlon, near shore vs. open sea installation, and shell and tube vs. plate-type
heat exchangers. It is argued that the electric power mission involving direct delivery
to the United States mainland and possessions is economically the best. If the busbar
cost of OTEC power can be reduced, the first demonstration plant can more profitably
employ an over-designed vessel (semi-submersible type) located near the United States than
a simpler vessel (barge type) located in the open seas. It is noted, however, that
because of the potentially lower cost of the plate-type variety, the continued development
of the plate-type design and other sheil-less heat exchangers is justified.

ST78 16161 OQcean Energy Industrial Complexes

Lindal, B.; Hornburg, C.D.; El-Ramly, N.

PSS Engnrs., Inc., Ft. Lauderdale, TL .

4th AOTEC Confi. March 22-24, 1977 New Orleans, LA

Avail:ATAA, A78-33311 Jrnl: Proc. of Conf. p. III-34 to III-46 Univ. of New Orleans

A Jeasibility study-was conducted with the purpose of examining the economic,
technological and environmental aspects of the recovery of marketable chemicals from sea
water and the production of other energy intensive products in conjunction with floating
OTEC plants. analysis of production methods and other data on 62 major products led to
tne selaction of 23 of these for further study. Production was grouped into five separate
potential complexes. Further market and transportation studies showed that production in
a sea-cnemicals complex and an organic chemicals and plastics complex has the hignest -
econcmic potential.
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ST78 16162 Cold Water Transport, Cold Water Pipe, and Deep Water Mooring Line Analysis,
A Parametric Approach for Ocean Thermal Energy Conversion

Little, T.E.

Westanghouse Electrie Corp., Annapolis, MD

4+th AOTEC Conf., March 22-24, 1977 Mew Orleans, LA

Avail:AIAA, AT78-33327 Jrnl: Proc. of Conf. p. V=40 to V=48 Univ. of New Orleans

The successful implementation of the ocean thermal power plant is dependent upon the
technical and economic feasibility of transporting large volumes of cold water from sea
depths of 500 meters or more through suitable ducting to the power plant condensers. In
addition, plant platform station keeping must be provided by a mooring arrangement and/or
by use of dynamic positioning. Highlights of the analysis and evaluation of the ecold
water transport, cold water pipe, and deep water mooring lines are provided with a view
toward judging the impact of these subsystems on the overall OTEC plant platform concept
and to provide an estimate of material and construction cost. The merits of candidate
subsystems over a range of plant size from 100 mwe to 1000 mwe net output power.

ST78 16163 An Outline for Optimizing and Evaluating Proposed OTEC Systems: Ocean Thermal
Energy Conversion

Lyon, R.N.

ORNL, Oak Ridge, TN

4th AOTEC Conf. March 22-24, 1977 New Orleans, LA

Avail:ATAA, AT78-33333 Jrnl: Proc. of Contf. p. VI-34 to VI-38 Univ. of New
ERDA-spons. Research Orleans

The development of a suitable approach for an optimization of an occean thermal energy
conversion (OTEC) system is considered. It appears to be adwvisable to develop at an early
stage a generalized computer model and optimization program, which could be tested with
respect to its correctness and be accordingly modified. The model could then provide a
suitable basis for selecting the lines of OTEC system development and for avoiding
decisions leading to less than optimum paths. A truly .general model should fit all
possible OTEC concepts. To date these concepts include vapor-turbine (or "rankine cycle")
systems and hydraulic turbine systems. A description is presented of a logical order of
computation for a given set of values for the parameters and independent variables. The
final part of an optimization program, which may in fact dominate the modeling, is the
determinization of the optimum set of values for the independent variables.

ST78 16164 A Design and Producibility Study of Heat Exchangers for Qeean Thermal Energy
Conversion Systems

Manikowski, A.F.:; Pfluger, A.R.

Lockheed Missiles and Space Co., Inc. Sunnyvale, C3

4th AOTEC Conf. March 22-24, 1977 New Orleans, LA

Awvail:AIAA, AT78-33340 Jdrnl: Preoc. of Conf. p. VI-135 to VI-137 Univ. of New
ERDA~supp'd Research - Orleans

Potential shell-and-tube heat exchanger design concepts that are economical and
within the reach of current technology for ocean thermal energy conversion (OTEC) systems
are examined. Although the Lockheed concept is used as a basis, the design and
manufacturing approaches identified are generally applicable to any large shell-and-tube
heat exchanger. The discussion concerns hoth titanium~tubed and aluminum-tubed designs.
The pressure vessels assessed include monocogue cylinders and spheres, and ring-stiffened
cylinders produced with aluminum, steel, and concrete. The aluminum baseline design is
employed as a basis for developing manufacturing plans and estimating costs.of the heat
exchangers. A computer optimization program is used to define the power-cycle parameters
for a 25-mw{e) power module. Achievement of the economies indicated for aluminum requires
an engineering and manufacturing desvelopment program to develop an engineering and
manufacturing development program to develop tube-to-tubesheet joining techniques for a
reliable joint from a mechanical and leakage standpoint.

ST78 leles Air Condltiohing Using Ocean Thermal Gradients

¥Mannan, K.D.; Saingh, D.

Punjab Agracultural Univ., Lvdhiana, India

Yat'l Solar Energy Convention Caicutta, India Nov. 28-Dec. 1, 1976
Avarl:ATAA, AT8-42160 Jrni: Proc. of Convention po. 221,222 Jadavpur Unaiv.

A darge (1000 ton} centralized air conditioning Zac:lity is proposed for the city of
Madras, India. The city has an average dzy bulb tsmperature of 38.3 C in summer, with a
relavive humidity of 47 percent. The air conditionipng Zacility, to be located 4.5 km
offshore, would use the deep lavers (below 1000 m) of seaz water to srovide indoor
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temperatures of 26 C and 65 percent relative humidity. The cost of manufacturing such a
facility would be roughly equal to the cost of conventional air conditioning, but its
energy reguirements are expected to be 70 percent lower. Critical to the practicability
of the scheme is the assumption that the water reaches the air conditioning unit at 39° F
or less.

ST78 16166 An Estimate of the Impact of OTEC Overation on the Vertical Distribution of
Heat 1n the Gulf of Mexice

Martin, P.J.; Roberis, G.0.°

Science Applications, Inc., Fluid Mech. Div., McLean, VA

4+h AOTEC Conf. March 22-24, 1977 New Orleans, LA

Avail:AIAA, A78-33317 Jrnl: Proc. of Conf. p. IV-26 to IV-34

The effect of OTEC operation on the wvertical thermal structure of the Gulf of Mexico
is estimated on the basis on a one-~dimensional Z-~T heat conservation equation to predict
the horizontal mean temperature. It is indicated that the effect of the operation of 100
200-mw OTEC plants on the mean vertical thermal structure of the gulf would be fairly
slight. With complete recirculation of plant intake and discharge flows within the gulf,
the predicted drop of the mean sea surface temperature 1s about 0.05 C and the rate of
warming of the deep water between the cold water intake and discharge levels is about 0.03
C/yr. Even with 1000 plants, the drop in the mean sea surface temperature is less than
0.5 C. Recirculation between the cold water intake and discharge flows with such a large
number of plants has the potential to decrease significantly the available thermal
resource due to warming of the deep water.

ST78 16167 Gulf Stream OTEC Resource Potential_

MeCluney, W.R.; Sivak, L.D.
Florida Solar Energy Center, Cape Canaveral, FL
Avail:ATAn, A78-32535 Jrnl: J. of Energy, v 2:120-122 March-April 1978

Florida current oceanographic parameters are analyzed in a study of the feasibility
of ocean thermal energy conversion (OTEC) plants located near the coast of Florida. Both
the temperature differential and the mean flow regquired for an OTEC power installation are
provided by the current,- which is also convenientiy near a large-scale electric power
network in. the southeastern US. Available heat flux in the current is analyzed, and
calculations for the parasitic power needed to pump sea water and ammonia (the heat
transfer fluid for the power plant) are performed. The preliminary computations indicate
that the large thermal resource potential of the current may offer an excellent site for
OTEC plants.

ST78 16168 Analytical and Experimental Studies of OTEC Heat Transfer Problems at Oak
Ridge National Laboratory

Michel, J.W.

ORNL, Ozk Ridge, TN

4th AQTEC Coni. March 22-~24, 1977 New Orleans, La

Avarl:AIAa, A78-33331 Jral: Proc. of Conf. p. VI-15 to VI-26 Univ. of New Orleans
ERDA-spons. Research

During the past year, Oak Ridge National Laboratory has been invelved in assisting
ERDA in the analysis, planning, and implementation of a program to develop advanced heat
exchangers for ocean thermal energy conversion (OTEC) application. An analysis of the NH
binary cycle and the current state of commercial heat exchanger technology indicated that
the goals of this program should be to improve the sea water heat transfer coefficients by
a factor of two, the ammonia heat transfer coefficients by a factor of two to Sour, and to
be able to control fouling factors at a value of 0.0003 or below. These improvements
coupled with gualifying aluminum for this sea water ammonia service would go far toward
assuring the economic viability of the OTEC concept. A single tube ammon:a heat transfer
loop has been built and operated to evaluate the heat transfer characteristics of fluted
tubes. Prelimipary ammonia condensation results are presented.

ST78 16169 Ccean Thermal and Current Velocity Data Requirements for Design of An OFEC
Demonstration Plant

Moiinari, R.%L.; Festa, J.F.
NORA, Miami, FL
Avail:NTIS, N78-29622

53



16173

The requirements for oceanographic data needed in the design of an OTEC demonstration
plant and a methodology for obtaining ocean thermal and current velocity data are
presented. In addition, some reguirements for environmental impact data are given.

ST78 16170 Screens for the OTEC Plants, Protection from Bielogical Materials for Ocean
Thermal Energy Conversion Heat Exchangers

Nath, J.H.; Ambler, J.W.; Hansen, R.M.

Cregon State Univ., Corvallis, OR

4th AOTEC Conf. March 22~24, 1977 New Orleans, LA

Avail:ATIAA, A78-33329 Jdrnl: Proc. of Conv. p. V=56 to V-69 Oniv. of New Orleans

The reported investigation had the objective to determine the kinds and guantities of
biological materials which must be excluded £rom an ocean thermal energy conversion (OTEC)
Rankine plant, taking into account also the development of suitable methods for
implementing such an exclusion. The existing biological information i1s obtained from the
results of sampling fish'with mid-water trawls. It is pointed out that this sampling
condition is considerably different from that of an OTEC plant which will be sucking in
large quantities. of warm and cold water. An important part of the investigation is,
therefore, concerned with the development of a suitable sampling method which reproduces
the conditions prevailing in an OTEC plant. The investigation takes into account the
eastern and southern coasts of the US, the tropical seas to :20° latitude, and the region
around the Hawaiian Islands. .

8778 16171 Dimensional Analysis of Ocean Thermal Energy Conversion Heat Exchangers, Final
Report, Juiy i, 1976-June 30, 1977

Nelson, M.F.; Bock, A.E.
Naval Academy, Annapolis, MD
Availl:NTIS, N78-30665

This paper points out certain historical highlights and problems connected with
development of electrical energy from deep-ocean thermal differences. Natural and
economic factors which have focused attention on this type of energy development are
mentioned, as well as areas of support by the National Science Foundation, the Energy
Research and Development Administration, and the US Mavy. Dimensional analysis 1s used to
develop a list of dimensionless groups of factors having significance in OTEC (ocean
thermal energy conversion) heat exchangers. Certain of these groups are then evaluated
for a model and prototype OTEC-type heat exchanger using the same working £iuid and
experiencing the same working f£fluid flow rate per unit area. & discussion of the
evaluation and conclusions complete the report.

ST78 16172 Economic Incentives for the Commercialization of OTEC: Ocean Thermal Energy
conversion

-

¥Hilles, J.M.; Washom, B.J.

Southern California Univ., Los Angeles, CA

4th AQTEC Conf. March 22-24, 1977 New Orleans, LA

Avail:AIAa, AT78-33307 Jrnl: Proc. of Conf. p- III-3 to III-l6 Univ. of New Orleans

The needs and alternative means for federal intervention in the OTEC marketing
process through regulatory influence and provision of various incentives in order to
change the supply and demand portions of the market process are discussed. Consideration
is given to reasons for preferential (or other) governmental support of OTEC and with the
policy options open to government agencies in this connection.

ST78 16173 Net Energy analysis of an Ocean Thermal Energy Conversion (OTEC) System

Perry, A.M.; Marland, G.; Z2elby, L.W.
Inst. for Energy Analysis, Cak Ridge, TN
Avail:NTIS, N78-21652

The system used a Rankine power cycle with ammonia as the working f£fluid, and was
based on essentially available technology. The plant would be located about 20 miles
offshore and would produce 160 mw(e) of net electricity which would be carried ashore by
underwateyr cable for transmission and distribution by conventional means. Evaporators and
condensers for the ammonia power cycle were assumed to be made of tztanium (for resistances
to corrosicn) althcocugh it was recognized that aluminum alloys, preferable £rom a cost
standpoint, would prove to have acceptable corrosion resistance. Ye: slectrical output of
the plant at an assumed 90 percent plant Zactor was 1.26 x 107 kwh(e) per vear.
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ST78 16174 Development of Small-Scale Benign Sources of Energy in France

Probert, D.
Cranfield Inst. of Tech., Cranfield Reds, England
Avail:AIAA, A78-29291 Jrnl: Appl. Energy vV 4:75-84 ‘Jan. 1978

The paper reviews French approaches to harnessing “alternate" sources of energy.
Some of these approaches are intended for use in developing countries. Topics considered
include solar energy collection for domestic use, power release, direct conversion of
solar energy, bioconversion, wind power, the sea as an energy source, and geothermal
energy. Agencies involved with each research project are identified.

ST78 18175 A Methodoloyy for OTEC Mission Analysis; Ocean Thermal Energy Conversion

A

Reid, R.W.Jr.

Aerospace Corp., El Segundo, Ca

4th AOTEC Conf. March 22-24, 1977 New Orleans, LA

Avail:ATAA, A78-33314 Jrnl: Proc. of Conf. p. IXI-67 to III~-T75 Univ. of New
Orleans

The paper describes the OTECOST Computer Program which is intended to simulate
closed-cycle OTEC power plant transmission system performance and cost for a wide variety
of design concepts and siting conditions. The intention is to provide a uniform economic
basis for comparing candidate generation delivery configurations on an overall system
level. A flexible optimization capability is built into OTECOST #o minimize the capital
cost per net power delivered by varying the inlet and outlet turbine and heat exchanger
temperatures. - .

ST78 16176 The Mist Flow OTEC Plant, Convective Lift to Achieve Hydraulic Head in Qcean
Thermal Energy Conversion .

Ridgway, S5.L.

R and D Assoc., Marina Del Rey, CA

4th AOTEC Conf. March 22-24, 1977 New Orleans, LA

Avail:AIaa, A73-33352 Jrnl: Proc. of Conf. p. VIII-37 to VIII-41l Univ. of New
Orleans

The mist flow OFEC plant uses the steam evaporated from a spray of very fine warm
water droplets to lift these droplets to substantial heights. The used steam is condensed
at the end of the lift by a cold water spray. Gravitational potential energy is removed
from the warm water in a conventional hydraulic turbine to provide the desired power
output. The large evacuated duct in which the upward mist flow takes place is the major
{$360/kw) cost element of the system.

8778 16177 Cost Comparison of Selected OTEC Power Plant Designs; QOcean Thermal Energy
conversion

Roberts, R.

Mitre Corp., Metrek Div., MclLean, VA

4th AOTEC ConfE. March 22-24, 1977 New Orleans, LA

Avall:ATAA,AT8-33305 Jrnl: Proc. of Conf. p. II-26 to II-37 Univ. of New Orleans

The OTEC design of the Applied Physics Laboratory (APL) has the objective of
generating electric power to carry out the on-site production of selected energy intensive
mazterials such as ammonia, aluminum, and hydrogen; the OTEC design of the Lockheed Missiles
and Space Co. (LMSC) has the objective of delivering power ashore where it can be used in
the electric distribution system or for onshore industry. The present paper reviews the
cost differential of the APL and LMSC designs, indicataing that the differences in design
cost estimates arise from the mission and temperature differential selected. The less
benign locations for the LMSC system lead to a heavier platform and additional costs for
MOQring.

ST78 16178 The OTEC Program at Carnegie-Mellon University: Heat Transfer Research and
Power Cycle Transieni Mcdeling, Ocean Thermal Energy CONVErSLon

Rothfus, R.R.; Neuman, C.P.

Carnegre-Mellon Univ., Picitsburgh, PA

4th AOTEC Conf. March 22-24, 1977 New Orleans, LA

Avail:AZAan, AT8-33335 Jrni: Proc. of Cont. p. VI-533 to VI-T70 Univ. of Mew Orleans
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Results of experiments on falling f£ilm, fluted, vertical tube heat transfer surfaces
are reported. It is found that flutes enhance the heat transfer coefficient far in excess
of what might be expected from increased surface. Data for refrigerant 1l and ammonia are
presented. Fine axial flutes on the water side seem to increase the heat transfer
coefficient and the pressure drop in proportion to the increase of surface brought about
by the flutes. It is concluded, therefore, that enhancement on the water side can result
in a substantial raduction in heat transfer surface requirements and so alsoc a reduction
in volume for OTEC heat exchangers. Finally, analytical models for the trapsient behavior
of OTEC power cycle components are exhibited. These models form the basis for control
system design and operational strategies for OTEC.

-ST78 16172 Compatibility Studies for the Ammonia-Titanium-Seawater System as Related to
Ocean Thermal Energy Conversion

Saaski, E.W.; Owzarski, P.C.

Sigma Research, Inc., Richland, WA

4th AOQTEC Conf. March 22-24, 1977 New Orleans, LA

Avail:AIAA, AT78-33345 Jrnl: Proc. of Conf. p. VII-46 to VII-S53 Univ. of New
Orleans

The objective of this project is to determine if titanium is susceptible to stress
corrosion cracking {SCC) in ammonia-seawater environments. The scope involves slow
tensile strain experiments until failure of titanium rods in pure liquid ammonia,
ammonia-water (0.025-1.0 percent), and ammonia-seawater (0.025-1.0 percent) mixtures.
Results will be guantified by percent elongation and by microscopic analysis of SCC crack
growth. Preliminary rapid strain experiments showed that the Ti specimens became highly
anodic before failure and that repassivation occurred slowly, but at a somewhat faster
rate 1n liguid ammonia-1-1/2 percent seawater than in anhydrous ammonia. Small amounts
of gas appeared on the Ti specimen under strain in anhydrous ammonia. White precipitate
appeared in ligquid ammonia (§.27-5 percent)-seawater mixtures and in seawater (1-5 percent)-
ammonia mixtures. The nature and possible role in fouling and corrosion of these
precipitates is addressed.

ST78 16180 The External Flow Induced by an Ocean Thermal Energy Conversion {OTEE) Power
Plant

Sundaram, T.R.; Sambuce, E.: Sinnarwalla, A.M.; Kapur, S.X.

Hydronautics, Inc., Laurel, MD

4th AQOTEC Conf. March 22-24, 1977 New Orleans, LA

Avail:ATIAA, A78-33319 Jrnl: Proc. of Conf. pP. IV-42 to IV-49 Univ. of Wew Orleans

In connection with the operation of an OTEC power plant (OTECPF) about 60,000 gal/min
of water per mw of capacity are withdrawn from both the surface and deeper layers of the
ocean and discharged at intermediate levels. The processes involved and the effects
produced by them change the stratification characteristics of the ocean water upon which
the operation of an OTECPP is based. An investigation is, therefore, conducted concerning
the external flow of an OTECPP?. The results are presented of two classes of experiments,
one involving the absence of ambient currents, and the other the absence of ambient
stratification. It is found that recirculation will occur in spite of impeding factors
when certain critical values of the governing similitude parameters are exceeded. The
appropriate similitude parameters, as well as their critical values, are being delineated.

5778 16181 OTEC Implementation Problems for Specific Missions: Ocean Thermal Energy
Conversion

Tschupp, E.; Berkowitz, B.; Hausz, W.

GE Center for Advanced Studies, Washington, D.C.

4tn AQTEC Conf. March 22-24, 1977 New Orleans, LA

Avail:AIAn, A78-33315 Jrnl: Proc. of Conf. p- III-76 to III-B82 Univ. of New
Orleans

The feasibility of four specific OTEC missions as commercial ventures is considered:
{l)near-shore production of electric power delivered ko shore via submarine cable, (2}
ofIshore production of sea chemicals, (3)offshore production of aluminum, and (4)offshore
production of fertilizers based on fixed nitrogen in the form of ammonia. ‘The
competitiveness of OTEC products in the marketplace is considered along the impacts of
the technolegy and the political, institutional, and environmental factors associated with
OTEC operations.
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ST78 16182 Nitric Acid Cycle Process for Extracting Thermal Energy From Low-Level Heat
Sources for Ocean Thermal Energy Conversion

Wakao, N.; Nojo, K.
Yokchama Nat'l Unav., Yokchama, Japan
Avail:AIAa, A78-35171 Jrnl: Nature., V 273:25-27 May 4, 1978

Attention is given to a nitric acid cycle process for recovering thermal energy from
a2 low-level heat source. The process is based on the heat generated when nitric acid and
water are mixed. Nitric acid forms a maximum boiling point azeotrope with water. fThe
azeotrope at 9 mm HG is approximately 653 percent nitraic acid and boils at 25 C. A+ this
pressure, water boils at 8.7 C. The mixture of nitric acid and water is separated 1nto
65 percent nitric acid and water in dist:llation columns. Warm (28 C) surface seawater 1is
used as the heating medium and cold seawater (5-7 C) as the cooling medium. Instead.of a
single distillation tower, two or more columns are operated at different low pressures:~
In calculating heat recovery, heat losses are not assumed in the transfer lines or mixing
tanks. A 4 percent overall useful heat gain is estaimated.

ST78 16183 Potential of Open-Cycle OTEC, A General Survey; Ocean Thermal Enexgy Conversion

Watt, A.D.; Mathews, F.S.; Hathaway, R.E.

Colorade School of Mines, Golden, CO

4th AOTEC Conf. March 22-24, 1977 New Orleans, LA

Avail:ATAA, AT8-33347 Jgrnl: Proc. of Conf. p. VIIE-3 to VILII-1l Univ. of New
Orleans

In an open-cycle ocean thermal energy conversion (OTEC) system warm surface water is
introduced into a low-pressure chamber where it flashes to steam, passes through a turbine,’
and condenses in a low-pressure chamber where the spent steam comes in direct contact with.
cold water from deep in the ocean. The noncondensable gases from the ocean water which
accumulate in the condenser must be removed. Structure sizes and material reguirements for
the evaporator, turbine generator system, and condenser are examined and the cost factor
is determined. A computer program was developed in which the cost versus performance
characteristics of each of the components are related in a system model. A comparison of
major subsystem characteristics and costs is developed as the various input and operating
parametexrs are varied. On the basis of preliminary results, it appears that major efforts
at cost reduction should be centersd on the turbine/generaztor, the evaporator/condenser,
and the cold water pipe.

8778 16184 Reflections on the Energy Wars: Solar Vs. Nuclear Power

Weinberg, A.M.
QORNL, Oak Ridge, TN .
Avail:AIAA, AT78-30297 Jrnl: Am. Scientist, V 66:153-158 March-april 1978

The controversy over solar vs. nuclear energy is examined, noting that there is
irrationality on both sides, i.e., the nuclear power advocates tend to scoff at the
practicality of solar power, while the solar ‘advocates often exaggerate the dangers of
nuclear power. It is pointed out that the generation of electricity from nuclear power
plants is far cheaper at present than ‘would be the comparable power derived from small,
widely dispersed solar generators. Attention is given to the difficulty of electrical
storage in solar power facilities, but also to the possibility of catastrophic accadent
from nuclear plants. The author advoecates a cautious use of nuclear-generated electricity
for the short run, with increasing dependence on sclar power oace a more -efficient solar
technelogy comes on-line.

8T78 16185 Axisymmetrical Critical Withdrawal of a Rotating Fluid-Swirlinc-OJutflow From
Cylindrical Container Applied to Ocean Thermal Power Plants

Whitehead, J.A.Jr.; Porter, D.L.
Woods Hole Oceanographic Inst., Woods Hole, MA
Avarl:AIAR, AT78-32527 -Jrnl: Dynamics of Atmos. and Oceans v 2:1-18 bec. 1877

The reported studies of flows in a rotating frame have been conducted for two reasons,
including a possible application to geophysical problems and the desirability to make
axperimental observations of a rotating critical £low in the kimit of rapid rotation. The
problem of the flow of a uniform density fluid which 1s introduced at cne radius and
critically wicthdrawn at another radius in & cylindrical container is foraulated and solved.
The theoretical results are compared with laboratory measurements. Good agreement between
experiment and theory 15 obtained in all cases except one, which involves a parameter
range with an instability to the axisymmetric state. Attention is also given to some
laboratory observations of nonaxisymmetric withdrawal and a possible application of the
rasults of the investigation co ocean thermal difference power plants.
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ST78 16186 Monthly Assessment of Temperature Resource for Three Potential OTEC Sites

Wolff, P.M.; Lewis, L.

Ocean Data Systems, Inc., Monterey, CA

4th AOTEC Conk£E. March 22-24, 1977 WNew Orleans, LA

Avairl:A¥AA, A78-33321 Jrnl: Proc. of Conf. p. IV-57 to IV-60 Univ., of New Orleans

A monthly assessment is made of the temperature resources for three potential OTEC
sites. The regions are located near the Hawaiian Islands, south of Puerto Rico, and 1n
the Gulf of Mexico. Deep soundings are sorted in one degree latitude-longitude squares
on a monthly basis. Sea surface temperature, shallow soundings, and hoth shallow and
Geep casts are analyzed. The bathymetry of each area is studied to determine the
necessary depths for mooring cables. Further research is currently being planned in a
number of other areas. . .

5T78 16187 The Foam OTEC System, A Proposed Alternative to the Closed-Cycle OTEC System

Zener, C.

Carnegie-Mellon Univ., Pittsburgh, PA

4th AQOTEC Conf. March 22-24, 1977 New Orleans, LA

Avail:AIAA, A78-33350 Jrnl: Proc. of Conf. p. VIII-27 to VIII-29 Univ. of New
Orleans

Traditionally, ocean thermal energy conversion (OTEC) platforms have operated eithér
on the D'Arsonval closed-cycle or the Claude open-cycle, both of which use a single-phase
working fluid. This paper presents a new concept for OTEC, whereby a two-phase foam
system is used to move the ipput warm water downward into the two-phase region, where the
liguid and vapor phases are closely coupled. Advantages of the system include the absence
of heat exchangers (thereby reducing the possibility of fouling), no warm water exhaust,
and greater (by a factor of 5 to 10) power output per unit of warm water input. Attention
is given t¢ the structural parameters of the foam itself.

ST78 1lel88 -Sea Water: The Energy Elixir

LY
Zimmerman, M.D.
Jrnl: Mach. Des. V 49:20-22, 24-26, N1ls July 7, 1977

Engineers around the world are working to unleash the vast amount of energy stored in
the oceans. Under consideration are a number of Jules Verne~like schemes that include
seawater batteries, floating wave generators, shore-based tidal dams, and deepwater turbine
platforms. The ideas may seem far-fetched, but they may well be the forerunners of :
practical sea-based hardware that will help £ill the world's energy needs.
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17,000 WIND POMER

ST78 17122 Criteria for the Manufacture and Operation of Wind Power Installations With
Power up to 10 K¢

4th EFW Mtg., June 7,8, 1977 Bremen, W. Germany
Avail:AIAA, A78-28573 Jrnl: Proc. of Mtg., Rept., p. 353-362 Deutsche Gesellschaft
Fuer Sonnenenergie, Munich, W. Germany In German

Several topics relevant to the design of wind power installations are surveyed.
Inherent limitations in power generation are considered, safety factors in blade
construction and to protect against damage from high winds are examined, and the size,
output, and construction of generators are briefly reviewed., Characteristics of batterias
and transformers are alsgso reported.

ST78 17130 Fatigue Load Spectra for Upwind and Downwind Rotors

Andrews, J.5.
Boeing Co., Seattle, WA
Avail:NTIS, N78-19635 NaSA, Lewis, Wind Turbine Structural Div.

Effect of both alternating and mean load on the fatigque life of an upwaind and
downwind MOD-2 wind turbine system 1s presented. It was shown that the fatigue damage
varies as the product of the stress range cubed and the maximum stress. Hence, the
alternating flapwise load caused by tower shadow and wind gradient is an important factor
in determining rotor hlade life.

ST78 17131 Engineering of Wind _Energy Systems

Banas, J.F.; Sullivan, W.N.
Sandia Labs., Albuguerque, NM
Avarl:ATAR, A78-32423 Jrnl: Wind Tech. J., V 1:23-31 1977, Spring

This report addresses the engineering of wind energy systems from the point of view
of component selection and performance assessment. Combinations of twe load types
{variable and constant speed) and three turbine types connected by a fixed-gear-ratio
transmission constitute the various systems investigated. The three turbine types result
from introducing the notions of nested, unnested, and hybrid power coefficients suggested
by current performance characteristics of American multi-blade, Darrieus, and Darrieus/
Savonius turbines. The engineering problems asscciated with these systems are discussed
qualitatively, emphasizing the nature, magnitude, and variability of the problems.

ST78 17132 Blade Design and Fabrication; 1l7-Meter VAWT, Vertical Axis Wind Turbine

Barzda, J.J.
Kaman Aercspace Corp., Bloomfield, CT
Avail:ATaa, AT78-32422 Jrnl: Wind Tech. J., ¥V 1:17-22 Spring, 1977

Sandia Laboratories, Albuguerque, New Mexico, is erecting an experimental 1l7-meter
vertical axis wind turbine (VAWT) power generating system. The subsystems are now being
fabricated. The subject of this paper is the design and fabrication of the turbine rotor
blades. The rotor will have three blades, stiffened with support struts. The design
crateria, structural design, supperting engineering analysis, and fabrication methods are
discussed.

ST78 17133 Measurement Program of the Dutch Experimental Vertical-Axis Wind Turbine

Bolt, J.B.D.H.
Fokker-VFW, Schiphol Airport, Netherlands

4th EFW Mtg., June 7,8, 1977 Bremen, W. Germany
Avail:AIAA, AT78-28561 Jrnl: Rept. of Mtg., p. 125-132E Deutsche Gesellschait Fuer
Sonnenenergie, Munich, W. Germany In German

The main design criteria met by the experimental Darrieus (vertical-axas) rotor for
tae Dutch Wind Energy Researcn Program are enunclated. The two-bladed rotor was made of
plastic, the diameter and composition of the blades being constant over their wnole lLength.
The blades were attached to the wvertical axis in such a way that the stifness of the
joint could be later adjusted in order to accommodate possibly three blades and variable-
diameter blades. Parameters measured in the experiments included rotor aerodynamic
efZacrency and 1ts dependence on wind condit:ions, dvnamic nehavior of che whole turbine,
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statze and dynamic loading of the blade roots during normal running and transient
conditions, efficiency at constant and variable RPM number, stagnation region parameters
and strength of vorticity behind the turbine. A diagram showing the installation and
location of the measuring instruments is given.

ST78 17134 The Coupling of Solar Energy Utilization and Wind Energy Utilization

Bessel, U.

Aerodynamische Versuchsanstalt, Goettingen, W. Germany

4th EFW Mtg., June,K 7,8, 1977 Bremen, W. Germany

Avail:ATAn, AT78-28568 Jrnl: Rept. of Mtg., p. 275-303 Deutsche Gesellschaft Fuer
Sonnenenergie, Munich, W. Germany In German

The use of a combined sclar energy and wind energy plant for space heating is
described. In arguing for the feasibility of the combined solar-wind system, the
complementary availability of solar radiation and wind energy over the course of a year or
a single day is assessed. A sample plant involving a 10-kw wind energy converter, a power
storage system, and a solar energy cecllector is considered.

8T78 17135 Comparison of Blade Loads of Fixed and Free Yawing Wind Turbine

Cheney, M.C.; Bielawa, R.L.
United Tech. Res. Center, E. Hartford, CT
Avairl:NTIS, N78-192637 NASA, Lewis Res. Center, Wind Turbine Structural Dyn. p. 237-242

The self-regulating composite bearingless wind turbine utilizes an automatic
pitch control concept and a completely unrestrained yawing degree of freedom. Aercdynamic
moments caused by skewed flow provide the control to align the wind turbine with the wind.
Model tests demonstrated the feasibility of the concept and analytical studies showed the
free system to experience lower blade loads compared to the fixed system.

ST78 17136 Windmill Power for City People, Final Report

Christianson, M.
Energy Task Force, Inc., ¥New York, NY
Avail:NTIS, N78-21654

Findings show that the energy produced from the windmill is an importance renewable
energy resource which can be used in most urban areas and which reduces dependency on
utility companies. A brief history of the windmill's origin, design, and installation
procedures are outlined. Alsc included are comparisons of energy savings of the
literature, resources, a wind speed and direction map, structural engineering calculations,
and an explanation of wind forces on windmills.

ST78 17137 Wind Energy Mission Analysis, Final Report

Coty, U.A.
Lockheed-California Co., ERDA, Burbank, CA
Avail:NTIsS, SAN/1075-1/1 608 p. Sept. 1976

Maps of wind power densities are presented covering the United States and territories.
Each region is assessed in terms of available wind power, its distribution over the land,
and its freguency, deviation, and strength. A matrix of energy users and their
applications of wind energy conversion systems is assembled and evaluated to gelect those
combinations which have the highest potential in terms of nationwide impact. The high
votential applications are analyzed in depth to determine degree of market penetration,
performance and cost goals, marketing channels, incentives to implementation, and
institutional constraints. An initial assessment of public acceptance was performed during
the course of the study which is analyzed and reported. Widely varying scenarios are
postulated to develop extreme, vet possible, limits of implementation rates. The effects
of these implementation rates are determined as they pertain to production rates, supply
of critical materials, land usage, capital requirements, environmental pollution,
alectrical energy generated, fossil fuel saved, balance of trade, net Zlow of free energy,
and energy payvback time.
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ST78 17138 Estimate of the Interaction of a Liiited Array of Windmills

Crafoord, C.
Stockholm Univ., Inst. of Meteorol., Stockholm, Sweden
Avail:NTIS, MISU/IMI-DM-16 43 p. Nov. 1975 US Sales Only

A simple model has been set up to estimate the interaction of a limited array of
windmills, following the ideas presented by Templin (1974)}. Using logarithmic wind
profiles, the increment of roughness parameter as an infinite array of windmills is added
to an already rough surface, is calculated by a method of superposition of surface stress
and windmill drag. The obtained logarithmic profiles are used to calculate the relative
power of a single windmill in an unlimited array. These values are then used as limiting
values for the relative power of a windmill unit in a limited array, using a simple
continuity model of energy f£low. Various examples are given to illustrate the efficiency
of different windmill units and array sizes. Examples are also given for a tentative
100-mw group station using different rated power units.

ST78 17139 Wind Energy Conversion; Horizontal-Axis Machines

Doerner, H.

Stuttgart Universitaet, Stuttgart, W. Germany

Avail:AIAA, A78-2855% Deutsche Gesellschaft Fuer Sonnenenergie p. 81-97 In German
Munich, W. Germany

The paper discusses the various design options ‘available for horizontal-axis wind
energy converters. First the general requirements on such systems are enunciated, such as
easy service accessibility, climatic stability of the components, modularity, and low cost.
Three size classes are characterized, corresponding to different user needs. The design
options considered are those for the generator, the drive system, tower construction, and
control. Comparisons are made between the performance of the free~running turbine with
the horizontal axis, the shrouded turbine, the Savonius rotor, and the vertical-axis
{Darrieus) rotor, from which the superiority of the free-running machine with horizontal
axis, in terms of the ratic of wind-exposed surface area to total material surface area,
is revealed.

ST78 17140 Development of a Wind Enerqgy Site Selection Methodelogy, Progress Report,
May 3-Dec¢. 3, 1976 )

Freeman, B.E.; Patnaik, P2.C.; Phillips, G.T.
Sci. Applicaticns, Tnc., La Jolla, Ca
Avail:NTIS, RLO/2440-76/4 152 p. 1976

The components of the site selection methodology, and the method of Empirzcal
orthogonal Eigenfunctions for the identification of recurrent meteorological patterns in
the climatological data are described. Several faster meteorological computer codes are
comparad. The further development and testing of the primitive equation models (the
SIGMET family of codes) are described. This consists of deéélopments which will permit
calculations to be performed more rapidly (through partial implicitization} and more
accurately {through improved physical models).

5T78 17141 Wind Energy Program of the Danish Govermment and the Panish Electric Power
Concerns

Grastrup, H.

Elsam, Fredericia, Denmark 4th EFW Mtg., Bremen, W. Germany June 7,8, 1977

Avarl:AIAan, A78-~-28554 Deutsche Gesellschaft Fuer Sonnenenergie pP.- 23-26 In Garman
Munich, W. Germany

Projects called for the Danish Government Wind Energy Study Program ars enunciated.
These include the reoperation of the Gedser turbine, a 200-kw three-bladed machine that
operated successfully without serious failure in the years 1957-1967. 1Its pexriormance
data will be analyzed and compared with dataz on recent American designs. Major effort
will be concentrated to develop and build one or two larger facilities and to connect them
with the common grid. The machines envisaged are of the propeller-turbine type with
oropeller diameter in the range 35-45 m, delivering 400-600 kw.
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ST78 17142 Possibilities and Prospects for Wind Enerqy Utilization

Huetter, U.

Stuttgart, Universitaet, Stuttgart, W. Germany

4th EFW Mtg., June 7,8, 1977 Bremen, W. Germany

Avail:AXAA, A78-28352 Jrnl: Proc. of Mtg., p. 1-15 Deutsche Gesellschaft Fuer
Sonnenenergie, In German Munaich, W. Germany

Some data on the available wind power in 'western European countries are presented.
The possability of using storage devices for smoothing the fluctuations in available wind
energy is mentioned. A diagram is presented and discussed, showing the possible operating
regions of the rotor elements in the turbine state, vortex state, and propeller state. A
breakdown of the costs and masses with respect to the system groups of a complete wind
energy system is given.

ST78 17143 The Swedish Wind Energy Programme

Hugosson, S.

4th EFW Mtg., June 7,8, 1977 Bremen, W. Germany

Avail:AIAA, AT78-28555 Jdrnl: Proc. of Mtg., p. 27-38,  Deutsche Gesellschaft Fuer
Sonnenenergie Munich, W. Germany

Prospects and plans for wind energy development in Sweden are discussed. Most
efforts will be devoted to developing large wind power units connected to .the naticnal
grid. Most attention will be devoted to the horizeontal-axis propeller~-type machine. Wind
energy prospecting program will consist of a survey of winds in the 50 to 200 m-height
level. The wind power experimental unit will be equipped with an 18~m two-bladed aluminum
turbine and a 50-kw induction’ generator. The height of the hub will be 25 m and the tower
will be made of prestressed concrete. The system will be remotely controlled by
minicomputer.

5T78 17144 <Three-Phase Induction Motor Loads on a Variable Freguency Wind Electric
Generator

Johnson, G.L.; Walker, H.S.
Kansas State Univ. of Agriculture and Appl. Sci., Manhattan, XS
Avail:ATAA, A78-32050 Jrnl: Wind Engng., V 1:268-27§ N4 1977

The influence of three-phase induction motor loads on a variable=frequency wind
electri¢ generator is evaluated. An asynchronous wind electiic generator is simulated by
a bC motor driving an AC alternator. The output powers an air conditioning unit having a
three~phase induction motor. It is found that the motors start and operate well for any
frequency 1f the voltage is proportional to the freguency, and that the motor starts when
the frequency is between one and three HZ. It has been noted that a wind turb%ne may be
used to drive a permanent magnet alternator connected to such three~phase indudtion motors.
In long periods of little wind the heat pump may be driven by utility power.

ST78 17145 Winds and Wind System Performance Book

Justus, C.G.

Georgia Inst. o£f Tech., Atlanta, GA

Avail:ATAA, AT78-32074 1z20. p. 1978 NSF and ERDA, Franklin Inst. Press, Philadelphia,
Philadelphia, Pa

Wind characteristics are discussed with reference to evaluation of wind energy
conversion systems performance. Weather data sources and measurement methods are
considered, and techniques applicable to large-scale (e.g., large multi-unit arrays) and
to small-scale {e.g., simple power regression relations) use are described. Calculation
of output power is explained; factors relevant to system design, siting, and operation are
‘taken into account; and special requirements necessary for performance are reported.

ST78 17146 How Wind Variability Affects the Potential Power Available From Wind Generators

Konirgsberg, A.S.
New York State Univ., New Paltz, NY
avarl:ATAA, AT7B-32504 Jrnl: Wind Tech. ., V 1:8-1¢0 Pall 1977

an analysis :s presented to show that two different areas naving the same average
wind could produce significantly different amounts of power From comparable wind generator
svstems. Information about average wind in the area is nor sufficient for prediction
becanse of topographic and similar featurss. Zven knowledge of tae average wind speed at
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the precise location under consideration does not guarantee adequate predictions. The
analysis explained here permits greater accuracy by taking wind variability into account.
Detailed analysis of wind speed at all potential sites is recommended.

8778 17147 Renewable Energy Sources and Storage; Wind Power in Britain

Leicester, R.J.; Newman, V.G.; Wright, J.XK.
Central Electriciiy Generating Board, Planning Dept., London, England
Avail:ATAR, A78-32249 Jrnl: WNature, V 272:518-521 Aprail 6, 1978

Studies conducted in Britain on the feasibility of large~scale reliance on soft
energy, .d., wind, solar, and wave, have led to the conclusion that such sources cannot
now be considered replacements for fossil fuels and nuclear power because of climatiec
variations. 1In other words, difficulty in storing energy from soft sources necessitates
that conventional sources tied into the existing electrical grid, still supply the bulk of
Britain's power.

8%78 17148 Recent Developments in Wind Turbines

Ljungstrom, O.

4th EFW Mtg., June 7,8, 1977 Bremen, W. Germany

Avail:ATAn, A78-28563 Jrnl: Proc. of Mtg., p. 165-18& Peutsche Gesellschaft Fuer
Sonnenergie, Munich, W. Germany In German

Results of some systems studies on wind power development in Sweden are presented and
problems regarding blade design, size effects, material choice, weight, and costs are
discussed. Tt is shown that increasing the installation size from 1 mw to 5 mw actually
has the effect of a 50 percent reduction in required greund area. A study of the
dependence of system investment on power output in the range 100 kw to 10 mw shows that
when investments in ground, roads, power circuits, and grad connection are taken into
account the minimum system cost tends toward large installations, about 2 to 5 mw.

ST78 17149 Maximum Wind Energy Utilization by Means of a Single-Unit Wind Turbine

Mayer-Schwinning, W.

4th EFW Mtg., June 7,8, 1977 Bremen, W. Germany

Avail:Aian, A78-28572 Jrnl: Proc. of Mtg., p. 341-344 Deutsche Gesellschaft Fuer
Sonnenenergie Munich, W. Germany In German

Factors relevant to the optimization of wind turbine performance are surveyed, and

parameters for two wind turbine blades are presentaed. Four heights are considered for

these height-dependent parameters which define the theoretical yields and energies at
average wind velocities and the optimum net yield and maximum energy output. Multi-unit
turbine arrangements, whose energy ratings are egual to the sum of the component unit
energy ratings, are examined. ‘

ST78 17150 Wind-Wall: An Integrated Wind/Solar System

McVeigh, J.C.; Pontin, G.W.W.
Brighton Polytech. Engng.
Jrnl: Wind Engng., V 1:150-158 N2 1377

An approach is described to the problem of providing space and water heating to a
group of local aunthority_houses in the south of England, where there is moderate annual
mean wind speed, 6.0 ms™—, and an annual solar insclation of about 1000 kwhm™< on a south-
facing inclined slope. The windmill system is grouped in a "wind-wall,"™ a new concept
with fixed ducted horizontal-axis bi-directional windmills based on a 2-MC cube.

ST7¢ 17151 Fullv Automatic Wind Power Plant 125/220 V 4 KVA

Mirus, G.I.
Winson GMBH and Co., EckernZoerde, W. Garmany

4th EFW Mtg., June 7,8, 1977 Bremen, W. Germany
Avarl:ATaa, AT8-28571 Jrnl: Proc. of Mtg. D. 335-339 Deutsche Gesellschaft Fuar
Sonnenenergle Munich, ¥W. Germany in German

A fully automatic wind power plant is discussed with attention to its feathered
propeller blades, generator, circuitry, and automatsed steering. One of the functions of
che automatic steering mecnanism is to prevent damage Zrom storms and the stability
required of windmills exposed to hicher-taan-normal winds 1s considered. The role of
automatic switches and load increments is explained.
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ST78 17152 Movel Wind Turbine Invention of a Viennese Engineer, "Fan Principle” Yields
Severaliold the Current Effective Power

Oppolzer, G.

4th EFW Mtg., June 7,8, 1977 Bremen, W. Germany

avail:AIAa, A78-285686 Jgrnl: Proc. of Mtg., pP. 228B-228E Deutsche Gesellschaft
Fuer Sonnenenergie Munich, W. Germany In German

The general idea of a new type of wind turbine is presented. The machine consists of
two wind wheels rotating in a horizental plane. The wheels are mounted on one axis at an
angle to each other, so that from one direction they appear to interlock while on the
opposite side they are spread wide apart, offering maximum surface #o the wind. The
machine operates at any wind speed and can start up under load. Performance data provided
give a 6.3 kw output a2t wind speed of 7 m/sec and 55.4 kw at 15 m/sec for a machine having
a rotor diameter of 1l m.

5T78 17153 Cemparison of Computer Codes for Calculating Dynamic Loads ‘in Wind Turbines

Spera, D.A.
NASA, Lewis, Cleveland, OH
Avail:NTIS, N78-19617 Jrnl: Wind Turbine Structural Dyn. p. 1-13

The development of computer codes for calculating dynamic loads in horizontal-axis
wind turbines was examined and a brief overview of each code was given. The performance
of individual codes was compared against two sets of test data measured on a 100 kw MOD-0
wind turbine. All codes are aerolastic and include loads which are gravitational,
inertial, and aercdynamic in origin.

ST78 17154 How to Build Wind Wheels: Construction and Calculation---German Book

Von Keoenig, F.
Munich, Udo Pfriemer Verlag GMBH, 141 p.
Avaxl:AIAA, AT78-32075 1977 In German $17.45

Wind energy is now considered sufficiently practical to generate enough electric
power to supply even large-scale local commercial, industrial, and domestic enterprises.
This ook reviews some of the basic mechanical principles of wind turbines and compares
various suggestions for the design of modern wind wheels used to generate electricity.

An American turbine, similar to the kind which has been traditionally used in the mid-west,
is presented as an illustration of efficiency using proven technolegy.

ST78 17155 A Simulation Model for Wind Energy Storage Systems, Volume 1, Technical Repors
Final Report

Warren, A.W.; Edsinger, R.W.; Chan, Y.K.
Boeing Computer Services, Inc. Seattle, WA
Avail:NTIS, N78-20802

A comprehensive computer program for the modeling of wind energy and storage systems
utilizing any combination of five types of storage (pumped hydro, battery, thermal,
flywheel, and pneumatic) was developed. The level of detail of simulation model for wind
energy storage (SIMWEST) is consistent with a role of evaluating the economic feasibility
as well as the general performance of wind eneray systems. The software package consists
of two basic programs and a library of system, environmental, and leoad components. The
first program is a precompiler which generates computer models (in Fortran) of complex
wind source storage application systems, from user specifications using the respective
library components. The second program provides the techno-economic system analysis with
the respective I/O, the integration of systems dynamics, and the iteration for conveyance
of variables. SIMWEST program, as described, runs on the Univac 1100 series computers.,

ST78 17156 A Simulation Model for Wind Energy Storage Systems, Volume 2, Operation Manual
Final Report

Warren, A.W.; BEdsinger, R.W.; Burroughs, J.D.
Boeing Computer Services, Inc. Seattle, WA
Avail:NTIS, N78-20803

A comprehensive computer program (SIMWEST} developed for the modeling of wind energy
storage systems utirlizing anv combination of S:ive types of storage (pumped hydro, battery,
chermal, flywheel, and pneumatic) is described. Featurss of the program :include a
orecompller wnicn generates computer modsls (1in Forctran) of compiex wind source-storage-
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application systems, from user specifications using the respective library components; a
program which provides the techno-economic system analysis with the respective I/0 the
integrat:ion of system dynamics, and the iteration for conveyance of variables; and
capab1lity to evaluate economic feasibility as well as general performance of wind energy
systems. The SIMWEST Operational Manual is presented and the usage of the SIMWEST program
and the design of the library components are described. A number of example simulations
intended to familiarize the user with the program's operation is given along with a
listing of each SIMWEST library subroutine.

S§T78 17157 A Simulation Model for Wind Energy Storage Systems, Volume 3, Progran
baescriptions Final Report

Warren, A.W.; Edsinger, R.W.; Burroughs, J.D.
Boeing Computer Servicas, Inc. Seattle, WA
Avail:NTIS, N78-20804

Program descraptions, flow charts, and program listings for the SIMWEST model

generation program, the simulation program, the file maintenance program, and the printer
plotter program are given.

ST78 17158 Harnessing the Wind; Review of Wind Turbine Machines

Yen, J.7T.
Grumman Aerospace Corp. Bethpage, NY
Avail:AIAA, A78-29222 Jrnl: IEEE Spectrum V 15:42-47 Maxrch 1978

Conventional wind machines such as the propeller and Darrieus types are limited by
areas having a low intensity of energy flux or where the wind has unpredictable
fluctuatiens. It has been suggested that sizable storage devices may offset some of these
problems. Limitations are also encountered with wind farms, i.e., clusters of wind
machines. These include the need for considerable spacing and the possibility of injury

‘ resulting from blade failure. Various alternatives to these wind machines are being
explored at the present such as the Phi-Darrieus, Giromill, and Madaras systems. Another
possible alternative is the Tornado wind-energy system where a large amount of wind is
collected by a stationary omnidirectional tower, forming a vortex within the tower. This
system can use both low and high-grade heat energies, does not reguire cooling water, and
avoids the chemical corrosion of the turbine blades.
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13,000  BIOMASS AND PHOTOCHEMICAL

ST78 18076 A Wealth of Waste; & Shortage of Energy: Organic Wastes for Fuel Conversion
in 0OS )

Anderson, L.L.

Univ. of Utah, Salt Lake City, UT

Availl:AIAA, AT3-27802 Jrnl: Fuels From Waste, p. 1-16 Academic Press, Inc., New Yor
New York, NY 1977

Organic wastes currently available for transformation to fuels in the US are
tabulated; attention is given to manure, agricultural crop wastes, urban refuse, sewage
solids, industrial process wastes and logging and wood manufacturing residues. Heating
values of the corganic wastes, as well as the availability of large quantities of the
waste materials in the vicinity of potential markets, determine the feasibility of the
transformation to fuel. Advantages of using organic wastes for fuels include low
pollutant levels resulting from the limited sulfur and ash contents of the wastes.

ST78 18077 The Production of 0il From Wood Waste

Appell, H.R.

US Dept. of Energy, Pittsburgh Energy Res. Center, Pittsburgh, PA

Avail:AIAA, AT7B~-27809 Jrnl: Fuels Prom Waste P. 121-140 Academic Press, Inc.
New York, NY 1977

Heavy oil or a bitumen-like material may be produced through processing of wood
wastes with water, sodium carbonate, and a gas rich in carbon monoxide at temperatures
between 250 and 400 C and pressures of 1500 to 3500 PSIG. A pilot plant has been
constructed to test this procedure on a commercial scala: the capacity of the plant is one
zon of wood chips per day. The BTU content of oils and bitumens produced by the procaess
is in the range of 13,000 to 17,000 BTU/1b, i.e., less than about 80 percent of the BTU
content of a petroleum oil.

ST78 18078 Investigation of Converting the Product of Coal Gasification o Methane by the
Actlion of Microorganisms, Phase Quarterxly Report, Sept. l-Dec. 1, 1976

Augenstein, b.C.; Wise, D.L.
Dynatech R/D Co., Cambridge, MA
Avail:NTIS, N78-2131%9

The principal experimental objectives were to increase productivity through
thermophilic operatjon in conjunction with reeycle; to demonstrate high pressure, high-rate
thermophilic operation with recycle; and to demonstrate the practical bioclogical shift
conversion of carbon monoxide. Thermophilic operation with recycle has resulted in the
highest productivities obtained to date. High productivities wers delivered in
thermophilic pressure fermentations to 120 PSIG with recycle. Encouragingly rapid rates
of CO conversion were obtained in initial trials utilizing a new organism and medium; an
initial shift rate and hydrogen productivity were attained. In trials to establish the
sensitivity of the thermophilic culture to hydrogen sulfide, no inhibition of culture
productivity was seen at hydrogen sulfide concentrations as high as 10 percent in the tes%
gas mix.

ST78 18079 Potential of Arid Zone Vegetation as a Source of Substrates

Bassham, J.A.
Univ. of California, Lawrence Berkeley Lab., Berkeley, Ca
Avarl:NTIS, LBL~T7214 Nov., 1977

Three aspects of the potential of vegetation in arid zones as a source of substrates
are discussed. The first includes the limitations on efficiency of conversion of solar
@nergy to the stored chemical energy of biomass in green plants, and the subsequent
biochemrcal pathways of carbon dioxide fixation and biosynthesis. Second is the potential
of plants endogenous to arid zones. Finally, the use of covered agriculture or controlled
environmental agriculture (CEA} is considered both in 1ts present form and in terms of
possible extension te the large-scale production of stable crops.
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ST78 18080 Photochemical Conversion and Storage of Solar Energy

Bolton, J.R.
Univ. of W. Ontario, London, Ontario
Jrnl: J. Solid State Chem., V 22:3-8 N1l Sept. 1977

The possibilities for the photochemical storage of solar enargy are examined from the
standpoint of maximum efficiency and mechanism. Loss factors are considered for a general
endergonic photochemical reaction and it is concluded that a realistic maximum solar energy
storage efficiency for any photochemical system is 15 to 16 percent. The natural process
of photochemical solar energy storage, namely, photosynthesis, 1s analyzed and it is found
that the maximum solar energy storage efficiency of photosynthesis is 9.5 % 0.8 percent.
Kinetic and thermodynamic limitations on a photochemical energy storage process are
identified and it is shown that the desirable production of hydrogen and oxygen from water
probably cannot be sensitized with visible light if only one photochemical step is employed.

ST78 18081 Photochemical Storage of Solar Energy

Bolton, J.R.
Western Ontario Univ., London, Canada
Avarl:ATaa, A78-28170 Jnl: Solar Enexgy, V 20:181-183 N2 1978

Artaficial systems are considered the only feasible method for the photochemical
storage of solar energy. This paper suggests that the design of such systems be based on
our knowledge of the mechanism of photosynthesis. Basic principles of photochemical
storage are outlined using daylight as a light source, Attention is given to transmission
and absorption coefficients, and to the calculation of energy loss as certain threshold
barriers in the photosynthetic process are surmounted. A scheme is proposed which could
use the photochemical decomposition of water into hydrogen and oxygen by employing a
photochemically reducing dye in a coupled system. The hydrogen would then be stored to
be used for efficient pollution-free fuel as needed.

ST78 18082 Fuels and Chemicals From Crops

Bungay, H.R.; Ward, R.F.

U8 Dept. of Energy, Piv. of Solar Energy, Washington, D.C.

Avail:AIAA, AT8-27808 Jrnl: Fuels from Waste, p. 105-120 1977 Academic Press, Inc.
New York, NY

Biomass conversion processes designed to provide fuels and chemicals in the long term
are discussed; conversion processes for both aquatic and terrestrial plants are considered.
Products of biomass conversion include synthesis gas, ammonia, methanol, formaldehyde,
alcohols, aromatics, ethylene, heterocyclics, gum naval stores, and cellulose derivatives.
Anaercbic digestion, pyrolysis, gasification, Eermentation processes, and the proeduction
of hydrogen by biophotolysis are the chief processing methods applicable to bicmass
conversion.

ST78 18083 Scolar Biomass Energv, An Overview of ©US Potential

Burwell, C.C.
ORNL, Oak Ridge, TN
Avail :ATAA, ATB-26567 grnl: Science, V 199:1041-1048 March 10, 1978

The article reviews the US potential for using solar bicmass energy, noting
individual land use projects in terms of potential contributions to biomass Ffuel. These
include cropland and forest land production, urban areas, noncommercial forests, pastures
and ranges, and idle cropland. Estimates are made for gross and collectible net energy
vields. The concept of intensive tree farming and the role of specialty crops in energy
oroduction are discussed. Current agricultural markets for cropland production are
identified and consideration is given to exports and livestock production. Various
environmental considerations relating to the production and use of bicmass energy are
cutlined such as stream pollution, loss of productive lands, and atmospheric pollution.
Possibalities for 1lncreasing photosynthes:s efficiency are proposed.

ST78 18084 3pplication of Chemical Enganeering to Larce—-Scale Solar Energy

Chubb, T.A.; Nemecek, J.J.; Simmons, D.E.
TS Navy, £.0. Hulburt Center for Space Res., Washington, b.C.
Avarl:ATAA, AT8-30263 Jrnl: Solar Energy V 20:2189-22¢ N3
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The SQLCHEM power station concept is described. The components include an energy
collector field containing dispersed solar furnace heated chemical reactors, an assemblance
of demand-responsive energy storage boiler tanks in which large quantities of energy are
stored as latent heat-of-fusion, and a conventional dry-steam turboelectric generating
facility. A eutectic salt is used for energy storage and heat pipe boilers provide
on-demand power plant steam. An experimental study comparing 803 and steam-methane
working fluids is reported.

ST78 18085 Photoredox Reactions of Metal Ions for Phctochemical Solar Energy Conversion

Davis, D.D.; Xing, G.K.; Stevenson, K.L.; Birnbaum, E.R.; Hageman, J.H.
NMSU, Las Cruces, NM
Jrpnl: J. Solid State Chem. Vv 22:63-70 NL Sept. 1977

Solar energy conversion to chemical potential energy is thermodynamically feasible by
many routes. One possible route is the photochemical reaction of metal ions in water o
produce hydrogen and an oxidizer. The photooxidation of several low-valent transition
metal ions, including europium(II), vanadium(II), and copper (I} complexes, proceeds
according to the given eguation. This reaction proceeds in visible light with a manimum
of photochemical complications for Eu(IX} and Cu{l) salts, and since the oxidation of
copper {(I) halo-complexes is endergic and thus potentially useful for energy storage, the
mechanism of photooxidation i1s studied. The product quantum yield is strongly affected by
the acidity, irradiation wavelength, and H~atom scavengers. Photoredox reactions of a
number of metal ions and the reguirements for using such in a solar energy scheme are
discussed.

ST78 18086 Solar Heat Storage Using Chemical Reactions

Ervin, G.
Rockwell Int. Corp., Canoga Park, Ca
Jrnl: J. Solid State Chem. V 22:51-61 NL Sept. 1977

As an alternative to storage of sensible heat in liquids or solids or as latent heat
of fusion, heat storage by means of reversible chemical reactions is under investigation.
By this method, a chemical is separated into two components by heating and heat absorption,
following which the components are stored in separate vessels and are recombined to
generate heat when it is needed. The attractiveness of this concept of heat storage is
not only higher energy density, but the capability to store energy as long as desired at
ambinet temperature, the option of transporting the chemicals to generate heat at another
location, and the high temperatures characteristic of some of the reactions which result
in high efficiency when the stored heat is used to generate electricity. The problems to
be solved and potential applications are illustrated by the results of work in progress on
Mg (OH), and Ca{CH)2 decomposistion.

ST78 18087 Synthetic Fuel Production From Solid Wastes, Final Report

FPebher, R.C.; Antal, M.J.
LASL, Los Alamos, NM
Avail:NTIS, PB-272423 Sept. 1877

The work described in this report has two objectives: first, to evaluate potential
catalysts for the commercial practice of the gasification of chars produced by the
pyrolysis of municipal or industrial wastes; second, to determine the potential for
synthetic fuel production from solid wastes produced in this country, and to explore the
feasibility of providing the heat required for the gasification reactions by coupling a
chemical reactor to a solar ceollector. To meet the first objective, a small-scale fixed-
bed flow-through reactor was assembled, and a number of potential catalysts wers tested
on chars from a number of sources. The alkali metal carbonates are superior to any of
the catalysts for gasification with both steam and carbon dioxide at 850 C. With these
catalysts, rates of gasification by steam are increased by factors of two to thrae, and
rates of gasificataon by carbon dioxide, by factors up to 10. The rates are comparable
with those observed elsewhere with other carbonacecus materials. To meet the second
objective, several possible schemes for coupling a solar collector and a gasification
reactor are suggested, and economic analyses of the systems are attempted. t 1s
concluded that a feasible economicaliy attractive system is possible.
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ST78 18088 Mass Production of Algae: Bioengineering Aspects for Wastewater Treatment,
Protein Production, Fertilizers, brug and Colloild Manufacture

Goldman, J.C.; Ryther, J.H.
Woods Hole Oceanographic Inst., Woods Hole, MA

8SEC Conf. Nov. 15-18, 1976 Miami, FL
Avail :ATAA, AT78-28363 Jrnl: Proc. of Conf. p. 367-378 Academic Press, Inc.
New York, NY 1977

It 1s argued tHat photosynthetic processes such as algal systems may not be justified
if used solely as large-scale energy plantations. However, algal systems employed on a
smaller scale in such energy-conserving programs as advanced wastewater treatment, raw
protein production, fertilizer, drug and colloid manufacturing, and waste recycling-
aquaculture process may be .feasible. Particular attention is devoted to variables
affecting algal culture growth; these include type of culture system (batch, continuous,
or semicontinuous), nutrient source, surface area and depth of the culture, .mixing
techniques, and residence times.

8T78 18089 Will Photosynthesis Solve the Energy Problem

Hall, D.0.

King's College, London, England

lst IPCSSE Conf. Aug. 24-28, 1976 London, Canada

Avail:AIzA, A78-27891 Jrnl: Proc. of Conf., p. 27-50 Academic Press, Inc., 1977
New York, NY

Photosynthesis is defined as the conversion of solar energy into fixed chemical
energy (COz + H0 yields organic material + 03), the products of photosynthesis
representing stored energy. Ways in whach solar-biclogical systems can be .realized to
varying degrees'of efficiency over "the short and long term are examined. Some, such as
the recycling of biological waste, use of leaf protein, and energy plantations (growing
of plant materials for their fuel value) can be put into practice immediately, wheresas
others may never be feasible. Plant systems can be. tailored to suit the energy needs of
a country, taking into consideration energy availability, local and fiber production,
ecological aspects, climate, and land use. In all cases the total energy input {other
than -sunlight) inte any biological system should be compared with the energy consumed in
the construction of any other energy-producing system. Photosynthesis applicability
might be immediate in some tropical areas and countries with large amounts of .sunshine.

ST78 18030 Development of a Practical Photochemical Energy Storage System, Annual Report
June 15, 1976-June 14, 1977

Hautala, R.R.; Kutal, C.R.
Georgia Univ., Athens, GA, Dept. of Chemistry
Avail:NTIS, N78-21628

Significant progress toward the davelopment of a solar energy storage system based on
the norbornadiene-quadricyclene interconversion was achieved. New sensitizers and
catalysts were discovered and -conditions found where single cycles of the photosensitization
step and the catalytic reversion step appear to be guantitative. Both sensitizers and
catalysts were successfully incorporated ontc insoluble polymeric .supports. The long-term
stability of these components is currently being tested using a recently constructed
prototype device designed for multiple recycling experiments. Investigations are also
underway on design modifications which will allew incorporation of the norbornadiene-
quadricyclene system into currently available state-of-the-art solar collectors.

ST78 18091 Evaluation of the Photochemical Production of Hydrogen From Solar Energy

Heppert, J.A.
-California Univ., Lawrence Livermore -Lab., Livermore, CA
Avail:NTIS, UCID-17535 Aug. 9, 1977

The potentiagl for utilizing solar energy through photochemical storage were
investigated. Both water and nitrosyl chloride svstems are examined. 4 comprehensive
review of the literature led to the conclusion that many major questions must be answered
before photochemical energy becomes a viable alternative means of exploiting solar energy.
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ST78 18082 International Conference On The Photochemical Conversion and Storage of Solar
Enerqgy
Hofman, M.Z.

Boston Univ., Dept. of Chemistry, Boston, MA
Avarl:NTIS, CONMF-760889 Jan. 31, 1977

Abstracts are given for the eight formal lectures and the contributed papers from
delegates which were presented in the form of posters. There were seven sessions divided
by subject as follows: (1)photochemistry, (2)electron transfer mechanisms in photochemical
energy conversion processes, (3)photoelectrolysis, (4)photogalvanics, (5)photochemical
production of fuels in homogeneous solutions, (6)membranes for photosynthesis reactions,
and (7}non-biological systems for organic molecular energy storage.

ST78 18093 Application of Solar Energy Bioconversion in Developing Countries

Horstmann, U.

Kiel, Neue Universitaet, Kiel, W. Germany

San Carlos University, Cebu City, Philippines

BSEC Con€f. Nov. 15-18, 1976 Miami, FL

Avail:AIan, A78-28367 Jrnl: Proc. of Conf. p. 427-436 Academic Press, Inc. 1977
New York, NY

No abstract available.

ST78 18094 A4 Model for Solar Radiation Conversion to Algae in a Shallow Pond

Increopera, F.P.; Thomas, J.F.
Purdue Univ., W. Lafavette, IN - -
Avail :ATIAA, AT78-28167 Jrnl: Solar Energy, V 20:157-165 N2 1978

In recent years there has been considerable interest in solar energy utilization
through bioceconversion, and a promising application involves the mass culture of uniceliular
algae. The purpose of this study has been to develop systematic procedures for predicitnyg
the yield of such cultures as a function of geographic location and diurnal and seasonal
conditions. The procedures allow for the use of available insolation data and account for
both the spectral and directional characteristics of the incident radiation. Caleulations
for the maximum hourly production of algae and oxygen have been performed for the
Indianapolis, Indiana region, and the resulits ave in reasonable agraement with field data
obtained at similar latitudes.

5T78 18095 Biological Constraints on Seaweed Culture for Biomass Conversion Systems

Jackson, G.A.

Woods Hole Oceanographic Inst., Woods Hole, MA

BSEC Conf. Nowv. 15-18, 1976 Miami,, FL -

Avail:ATAA, A78-28368 Jrnl: Proc. of Conf. p. 437-448 Academic Press, Inc. 1977
New York, NY

Attention 1s given to the design and maintenance of seaweed systems used for biomass
conversion applications. Regulation of pH in the maricultures and elimination of harmful
concentrations of trace metals from upwelled deep seawater are considered. Transport
process limitations in seawater also provide an important criterion for determining
maximum seaweed production rates., Self-shading due to excessively concentrated growth nay
decrease production rates. In addition, losses due to storms and pathogen assaults are
mentioned.

ST78 18096 Photon Energy Storage in Organic Materials; The Case of Linked Anthracenes

Jones, G.II; Reinhardt, T.E.; Bergmark, W.R.

Boston Univ., Boston, MA

Avarl:AIna, A78-30267 Jrnl: Solar Energy, vV 20:241-248 N3 1878
Navy-supported Research

Criteria Zor the photochemical conversion of solar energy are reviewed in terms of
utilization of photoactive organic materials. Endoergic valence isomerizations which may
be driven by visible light sre proposed for study. These isomerizaticns store electron:ic
excitation energy as chemical potential energy. Products of the proposed photoreactions
sre <inetically stable Zor energy storage over controllable periods. Stored energy is
retrieved by thermal or catalytic recycling to the original photoactive substance. Such
organic¢ mater:als are potencially useful as additives to working Zluids of conventional
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solar-thermal conversion units. Photon energy storage is illustratedin several examples
which utalize 300 to 500 nm radiation for isomerizations with storage capacities of about
400 J/g (about 100 cal/g). New data including quantum efficiencies, storage capacitzes,
and conditions for recycling are presented for a series of linked anthracenes. A
photocalorimeter capable of direct measurement of storage enthalpies is described. The
aconomic and physical requirements of a photochemical storage material are outlined, and
several systems for the conversion of solar energy on an appropriate scale are suggested.

ST78 18097 Thermophotoelectrochemical Cells for Solar Energy Conversion

Kamat, P.V.; Xarkhanavala, M.D.; Moorthy, P.N.
Bhabha Atomic Research Centre, Bombay, India
Avail:AIRA, A78-281l69 Jrnl: Solar Energy., V 20:171-173 N2° 1978

Photoelectric cells employing dye-redox and semiconductor-redox systems are useful
because of their transmission in the visible and near-UV regions. Since their absorption
is high in the infrared, it has been consirdered feasible to use IR heating to provide a
temperature differential between the illuminated and dark half cells to improve system
effiecrency. This paper discusses experiments performed wsing a tungsten-halogen laight
source and constant water circulation to provide an even temperature. Photoelectrochemical
reactions in the system are outlined and the results presented in a grzph.

ST78 18098 Biomimetic Approach to Solar Energy Conversion

Katz, J.7.; Janson, T.R.; Wasielewski, M.R.
Argonne Nat'l Lab., Argonne, IL
Avarl:NTIS, CONF-770582-1 1977

2 biomimetic process is carried out in vitre by an inanimate system or apparatus and
1s based on methods used by living organisms. Specifically, the prospects for using the
methods of plant photosynthesis for solar energy conversion are considered. The discussion
is presented under the following headings: Biomimetic Technologies; The Photosynthetic
Unit; Chlorophyll as Electrophile (Acceptor) ; Chlorophyll as Donor: Photoreaction Center
Chlorophyll; The Special Pair; Electron Spin Resonance Properties of Chlorophyll-Water
Adducts; Chlorophyll-Water Adducts; Models for Photoactive Chlorophyll Special Pairs:
Synthetic Photoreaction Centers; and Biomimetic Light Energy Conversion. It is concluded
that the prospects for the ultimate success of biomimetic technologies for solar energy
conversion depend on the extent to which the details of plant or bacterial photosynthesig
are delineated. Although significant advances have been made in the past few years,
formidable problems remain.

ST78 18099 Electrolvtes Which are Useful in Solar Energy Conversion

Lichtin, N.N.; Wildes, P.D.
US Patent no. 4,052,536 Oct. 4, 1977
Avail:Patent Office .

Electrolytes are disclosed which have a wader range of wavelength response and
enhanced activity compared to the photoredox system contained therein. These electrolytes
contain one or more photosensitizing dyes which luminesce within the range of wavelengths
absorbad by the photoredox system.

ST78 18100 Using Sugar Crops to Capture Solar Energy; Biomass Conversion Techniques

Lipinsky, E.S.; McClure, T.A.

Battelle Columbus Laboratories, Columbus, OH

BSEC Conf. Nov. 15-18, 1976 Miami, FL

Avail :ATAA, A78-28365 Jrnl: Proc. of Conf. p. 397-410 Academic Press, Inc. 1977
New York, NY ERDA-supported Research

The application of biomass conversion princaples to sugarcane, a high-yield product
requiring small amounts of arable land, is discussed. For purposes of bioconversion,
sugar crops have an advanitage over other plants in that thev yvield directly fermentable
simple sugars. Sugarcane yield forecasts for high-quality and lower-guality land are
presented; the importance of close-spacing during planting is alsoc assessed. Areas
suitable Zor growing sugarcane in TeXas, Louisiana, and Florida are estimated. Harvest
©0sts are also mentioned.
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ST78 18101 Some Chemical Aspects of Solar Epergy Utilization

Mattox, D.M.
Sandia Lab., Albugquerque, NM
Jrnl: J. Solid State Chem., VvV 22:31-39 N1 Sept. 1977

For solar energy to have a significant impact on the energy economy of the United
States, hundreds of sguare miles of solar collectors will have to be constructed. The
chemistry of materials fabrication and stability will play an important role i1n the
economics of collector fabrication and service 1ife. A review is presented for some of
the material aspects of the materials involved and the' environments to which they are
exposed. In many cases, few data are available on the applicability of materials to. solar
applications.

§T78 18102 Mutational Analysis of Chlamydomonas Reinhardi: application to Biological
Solar Energy Conversion

MeBride, A.C.; Lien, S.; Togasaki, R.K.; San Pietro, A.

Indiana Univ., Bloomington, IN

BSEC Contg. Nov. 15-138, 1876 Miami, FL

Avail:ATRA, A78-28357 Jrnl: Proc. of Conf. p. 77-86 Academic Press, Inc. 1977
New York, NY )

Mutant strains of Chlamydomonas reinhardi were employed in studying hydrogen
photoevolution. An investigation involving anaerobically adapted wild-type cells and two
photosynthetacally imcompetent strains gave evidence that water is the primary source for
rapid initial photoevolution. In addition, a mutant straip with a more oxygen-resistant
hydrogenase than wild-type cells was sought. Finally, a selection program was initiated
to isolate mutant strains with greater resistance teo the inhibitory effects of the
herbicide domu.

ST78 18103 Hydrogsen Production by Marine Photosynthetic Organisms as a Potential Energy
Resource

Mitsui, A.; Kumazawa, S.

Univ. of Miami, Miami, FL

BSEC Conf. Nov. 15-18, 1976 Miami, FL .

Avail:AZaA, A78-28353 Jrnl: Proc. of ConfE. p. 23~-51 Academic Press, Inc. 1977
New York, NY Res. supp'd by Gulf 0il Foundation and
Engineering Foundation

Hydrogen production by marine photosynthetic organisms is discussed with emphasis on
means to increase the solar energy conversion efficiency of the process and technigues for
circumventing problems associated with the sensitivity of photohydrogen production to
oxygen inhibition. Cell-free hydrogen production, which eliminates many homeostatie
mechanisms 'found in living-cell hydrogen evolution, is described, Particular attention is
paid to technigues for collecting marine photosynthetic organisms and identifying. highly
active and stable hydrogen-producing species. Floating hydrogen production plants,
methane 'production involving sewage and algae, and uses for the chemical products of algae
are also mentioned.

ST78 18104 Photochemical Production of a Fuel

Moggi, L.

Universita di Bologna, Bologna, Italy

1st IPCSSE Conf. Aug. 24-28, 1976 London, Canada

Avall-AIAA, AT78-27894 Jrnl: Proc. of Conf. p. 147-161 Academic Press, Inc. 1977
New York, NY -

Sunkight fs converted into chemical energy in a photochemical fuel-produckion system,
where a chemical product 'of higher energy than ‘the original substrate but kinetically inert
at normal ambient temperature is formed. The storage of the fuel is made possible because
of 1ts kinetic inertness. However, when this inertness is removed by increasing the
cemperature or by using a catalytic device, the stored fuel reacts to yield the original
substrate (or some other more stable chemical species} and release energy in the form of
heat or electric power, depending on the reaction conditions. Attention is given ko
dirsct intramolecular photoreactions, bimolecular redox processes, and photocatalyzed
systems. The discuss:ion indicates that some of the systems ars not Zeasible and others
are arffected by severe limitations and defects. The applicability of a photochemical fuel-
sroduction system depends largely on the efficiency and cost of a large-scale plant.

.
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ST78 18105 Bioclogical Conversion of Light Energy into Electrochemical Potential

Nishimura, M.; Yamamoto, ¥.; Takahama, U.; Shimizu, M.; Matsuura, .

Kyushu University, Fukuoka, Japan

BSEC Conf. Now. 15-18, 1976 Miami, FL

Avail:AJIAA, A78-~28360 Jrnl: Proc. of Coni. p. 143-148 Academrc Press, Inc. 1977
New York, NY

The energetics and the relaxation characteristics of the energy transducing processes
are discussed for the bioconversion of light energy into electrochemical potential. Cells,
spheroblasts, spheroblast membrane vesicles, chromatopores, and reconstituted
proetoliposome vesicles of Rhodopseudomonas sphaeroides are used in investigating the
sidedness of the proton pump and the electric field function in the photosynthetic
membranes of the cells. In addition, the relationship between H+ translocation in
chlorcplasts and the dissipation of membrane potential is analyzed.

ST78 18106 Possibilities of Biomass From the Ocean: The Marine Farm Project

North, W.J.

California Inst. of Tech., Pasadena, CA

BSEC ContE. ¥ov. 15-18, 1976 Miami, FL

Avarl:ATAA, A78-28362 dmil: Prog. of Conf. p. 347-361 Academic Press, Inc. 1977

New York, NY Res. Supp'd by Am. Gas Assoc., ERDA, NSF

Upwelling deep coceanic water provided by wave pumps was used in an attempt to
fertilize macrocystis {giant kelp) plantations; macrocystis has been suggested as a raw
material for methane production. However, the presence of one or more trace elements in
the deep water apparently was-responsible for inhibiting the kelp growth. It is suggested
that EDTA might bind the inhibitory agent and increase production rates.

ST78 18107 A Critical Analysis of Bioconversion With Microalgae: Methane Production

Oswald, W.J.; Benemann, J.R.

Univ. of California, Berkeley, CA

BSEC Conf£. Nov. 15-18, 197& Miami, FL

Avail:ATAA, A78-28364 Jrnl: Proc. of Conf. B. 379-396 Academic Press, Inc. 1977
New York, NY

Productivity, net energy, harvesting techniques, species control, and the variability
of sewage media are discussed as limiting factors in large~scale algal bioconversion in
the US. Methane production from algal ponds could be increased by recycling of nutrients
irom the methane digester to the ponds; without this nutrient integration, i1t is estimated
that algal bioconversion could provide only one-tenth of a percent of national energy
.supplies by the year 2000. The energy value of photosynthetic oxygenation and fertilizer
production would increase the role of algal bioconversion in the national energy budget.

ST78 18108 The Nature of Pyrolytic 04l From Municipal Solid Waste

Pober, K.W.; Bauer, H.F.

Occidental Res. Corp., La Verne, CA

Avarl:ATaa, A78-27806 Jrnl: Fuels From Waste, p. 73-85 Academic Press, Inc. 1977
New York, NY

A pyrolysis process is under consideration for the production of synthetic fuel oils
from organic solid wastes; the process involves near-ambient pressure, no chemicals or
catalysis, low capital investment, variability of temperature, and minimum feedstock
prefreatment. Oryganic solid waste feedstocks tested in the pyrolytic fuel oil production
system include animal wastes, rice hulls, fir bark, grass straw, and municipal solid
wastes. The system, capable of delivering more than one barrel of pyrolytic ol per ton
of as-received refuse, yields a low-sulfur low=-ash fuel oil which can be stored and
transported.

ST78 18109 Energy From Biomass: An Overview of Environmental Aspects

Roop, R.D.
ORNL, Oak Ridge, TN
Avail:NTIS, CONF-780109-3 1978

'Recent literature regarding energy Srom biomass is reviewed in order to delineate
environmental 1ssues and suggest research needed for assessment of this energy option.
Potent:ial sources of biomass Zor conversion £0 energy include agricultural and forestry
rasidues, municipal and i1ndustrial wastes, biomass plantations, and fresawater and marine
grown plant materzal. The impacts Of using wastes and of growing biomass for Zuel are
summarized.
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ST78 18110 oQrganic Molecular Energy Storage Reactions

Sasse, W.H.F.
Commonwealth Scientific and Industrial Res. Organization, Div. of Appl. Organic Chem,
Melbourne, Australia
1st IPCSSE Conf. Aug. 24-28, 1976 London, .Canada
Avail:AInn, A78~-27896 Jrnl: Proc. of Conf. p. 227-245 Academic Press, Inc. 1877
‘New York, NY

The paper is concerned with systems that depend on light-induced covalent structural
changes in organic compounds which can then produce heat in the second stage. Several key
factors governing the performance of energy-storing organic photoreactions delivering heat
are identified. Examples of such reactions are described and conmpared relative to
photodimers of anthracenes, photodimers in the naphthalene series, naphthalene-
diphenylacetylene photoadducts, dicyclopentadien-l-one, norbornadienes, and l-ethoxycar
l-ethoxycarbonyl-li-azepine. Major improvements in storage rate can be achieved by
gaining more insight into the influence of structural modifications on photophysical and
photochemical performance.

ST78 18111 Photolysis of Water and Photoreduction of Nitrogen on Titanium Dioxide

Schrauzer, G.N.; Guth, T.D.
Univ. of California, San biego, CA
Jrnl: J. Am. Chem. Soc. V 99:7189-7193 ° N22 Oct. 26, 1977

The photolysis of chemisorbed water on incompletely outgassed 'Ti0,; powder yiélds Hjp
and Oz in the molar ratio of 2:1 if conducted under argon. In the presence of molecular
nitrogen, 02 -is still formed but the evelution of Ho is inhibited as chemisorbed' nitragen
is reduced to NH3 and traces of N2H4 according to Nz + 3H20 + NHV yields 2NH3 + 1.502 and,
Nz + 2H30 + MEV yields NzH4 + Op. Iron doping enhances the photocatalytic reactivity of
rutile and provides prototypes of solar cells for photochemical ammonia synthesis from N2
and H»0.

ST78 18112 Photochemical Conversion and Storage of Solar Energy

Stein, G.
1st IPCSSE Conf. Aug. 24-28, 1976 London, Canada
Avail:ATAA, AT8-2789(0 JrnY: Proc. of Conf. p. 1-25 Academic Press, Inc. 1877

New York, NY

The paper examines whether the systems required for the chemical utilization and
storage of solar energy are able to compete efficiently and economically with other forms
of solar energy utilization. The future role of wind, photosynthetic -biomass {formation
cf biomass through photosynthesis), and hydroelectric power is discussed. Other topics of
interest include electricity generation from solar power by decentralized chemical systems,
homogeneous” chemical systems for solar energy utilization, and thermally assisted
photochemical reactions and photochemically assisted thermal reactions. It is suggested
that in the near future scme photochemical devices may become competitive with already
marketable dry photovoltaic devices.

8T78 18113 Energy From Wastes: An Overview of Present Technologies and Programs

Tillman, D.A. ,

Materials Assoc., Inc., Washington, D.C. .

Avairl:ATRA, AT8~27803 drnl: Fuels From Waste, p. 17-39 Academic¢ Press, Inc. 1977
New York, NY

Technologies for the conversion of municipal solid wastes to fuels are reviewed, with
emphasis on liquid fuels production, production of substitute natural gas by thermal
processing, fluldized-bed combustion, and landfill gas extraction. Mechanical
beneficration of municipal solid wastes, which yields cleaner solid fuels, also Tigures in
the review. In addition, attention is given to pyrolysis systems, incliuding an
installation which operates at a capacity of 200 tons per day with either as<raceived
refuse or shredded classified municipal splid wastes. Propertiss of the fuel gas
produced by the. pyrolysis systems are compared with those of methane and propane.
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ST78 18114 Fuels From Waste, Book

Tillman, D.A.
Materials Assoc., Ine., Washington, D.C.
Avail:AIna, A78-27801 Academic Press, Inc., 242 p., 1977, New York, NY

Transformation of manure, agricultural crop wastes, urban refuse, sewage solids,
industrial process wastes and logging and wood manufacturing residues to fuels is
discussed. Technologies considered include pyrolysis systems, fluidized-bed combustion,
landfill gas extraction, anaercbic digestien, and wood-waste liquefaction. Among the
subjects of the papers are a molten salt gasifier for production of low-BTU gas;
hydrogasification of solid- wastes; a mobile anaercbic digestion plant for methane
production from feedlot residues; biomass conversion of aguatic and terrestrial plants;
pyrolytic gasification of black liguors from the Kraft process; and fluidized-bed
combustion of petrochemical wastes.

§T78 18115 Fuel Gas Production From Selected Biomass Via Anaercbic Fermentation

Wise, D.L.; Wentworth, R.L.; Kispert, R.G.

Dyvnatech R/D Co., Cambridge, MA

BSEC Conf. MNov. 15-18, 1976 Miami, FL

Avall:ATAA, A78-28366 Jrml: Proc. of Conf. p. 411~-425 Academic Press, Inc. 1877
New York, NY

Fuel gas production through anaerobic fermentation of municipal solid wastes, animal
wastes, and seaweed is discussed. The manufacture of methane from coal is also described.
Anaercbic digestion is held to be a more desirable alternative for treating solid wastes
than conventional sewage sludge digestion. Anaerobic processing of animal waste appears
to have the greatest potential for providing a source of fuel gas in the US. In additionm,
bioconversion concepts may be profitably applied to coal gasification: carbon menoxide,
carbon dioxide, and hydrogen are treated through anaercbic fermentation to yield methane.
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19,000 LARGE PHOTOVOLTAICS

ST78 19113 Novel Silicon Crystals and Method for Their Preparation

Authier, B.

NASA, Washington, D.C.

Avail:NTIS, N78-21957 Prep. by Wacker-Chemitronic Ges. Fuer Elektronik-Grundstoffe MGH,
Burghausen, W. Germany

Plate-shaped silicon crystals and their preparation by pouring a silicon melt into a
suitable mold and then allowing it to solidify in a temperature gradient were investigated.
The production of energy by direct conversion of solar energy into electrical energy by
means of solar cells takes on increasing importance. While this type of energy production
is already the prevailing form today in the realm of satellite technology, its terrestrial
application has thus far encountered strict limitations owing to the high price of such
solar cells. Of the greatest interest in 'this connection are silicon cells. A substantial
reduction in the semiconductor material costs and the costs involved in the further
processing to make solar cells are prerequisites for a rational market growth for solar
energy.

8T78 19114 Multi-Wire Slurry Wafering Demonstrations: Slicing Silicon IdAgots for Solar
Arrays

Chen, C.P.
JPL, California Inst. of Tech., Pasadena, CA
Avail:NTIS, N78-20620 - -

Ten slicing demonstrations on a multi-wire slurry saw, made to evaluate the silicon
ingot wafering capabilities, rewveal that the présent sawing capabilities can provide
usable wafer area from an ingot 1l.05 m/kg (e.g., kerf width 0.135 mm and wafer thickness
0.265 mm). Satisfactory surface qualities and excellent yield of silicon wafers were
found. One drawback is that the add-on cost of producing water from this saw, as
presently used, is considerably higher than other systems being developed for the low-cost
silicon solar array project (LSSA), primarily because the saw uses a large guantity of
wire. The add-on cost can be significantly reduced by extending the wire 1ife and/or by
rescue of properly plated wire to restore the diameter.

ST78 19115 Photovoltaic Properties of CDTE P-N Junctions Produced by fon Implantation

Chu, M.; Fahrenbruch, A.L.; Bube, R.H.; Gibbons, J.E.
Dept. of Materials Sci. and Engng., Stanford Univ., Stanford, CA
Jrnl: J. Appl. Phys., Vv 49:322-326 N1 Jan. 1978

A surface region about 0.22 mum thick of cadmium-annealed updoped N-type CDTE single
crystal was converted to P-type by implantation of 60-kew Asf ions followed by a cadmium
annealing. The electrical properties of the P-type layer were measured, as well as the
photovaltaic properties of the P-N junction formed in this way. For illumination by
sunlight, an open-circuit voltage of 0.84 v was found in a cell with a solar efficiency of
3.0 percent. The parameters of the junction were determined using a model designed to
describe the spectral response of the cell.

ST78 19116 Electricity Generation and Storage for Residences Using LiI, Electrochemical

Engines to Augment Photovolitaics

Elljott, G.R.B. .
LASL, Los aAlamos, NM .
Avail:NTIS, LA-UR-772330 1977

Electrochemical engines use electrochemical cell reactions and a temperaturé gradient
to convert heat directly tbo electric power. Such engines can borh generate electricity
. and store electric energy. Application of such engines as used with solar photovoltazc
conversion Is discussed. Specxrficaliy, it 1s shown that such engines could both store
electric energy generated in the daytime for nighttime use, and generate electric power
from gas or other fossil heat in bad weather. If the photovoltaics remain expensive,
the electrochemical engines themselves could be used to gensrate slectric power from
Zocused sclar collection.
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ST78 19117 Simplified Fabrication of GaAs Homojunction Solar Cells With Increased
Conversion Efficiencies

¥an, J.C.C.; Bozler, C,0.; Chapman, R.L.
Linceln Lab., MIT, Lexington, MA
Jrnl: Appl. Phys. Lett., Vv 32:390-392 N6 March 1%, 19878

Conversion efficiencles as high as 20 percent of Aml have been obtained for single-
crystal GadAs shallow-homojunction solar ecells without Gaj-yAly as layers. These cells,
which are Zabricated by a simplified technique that dees not require any vacuum processing
steps, utilize an W™P P™ structure with an antireflection coating prepared by anodic
gxidation of the N laver.

8778 19118 Results of Outdoor Real Time and Accelerated Testing

Forestieri, A.F.

Univ. of California, San Diego, Ca

ERDA SemiAnnual SPPR Mtg. 1977

Avail:NTIS, CONF-770112 Jrnl: Proc. of Conf.

Real time and accelerated outdoor testing was performed on a variety of samples of
interast to the IRDA National Solar Photovoltaic Program. The real time tests were
performed at seven different sites and the accelerated tests were performed at one of
these sites in southwestern United States. ‘he samples tested were of three different
types. Transmission samples were made from the materials under test and the optical
transmission was measured before and after exposure to determine changes in transmission.
Solar cell test material samples were prepared by attaching the materials under test to
solar cells. Solar cell characteristics before and after exposure were used to determine
any effect on the fourteen different materials, selected as possible solar cell covers,
and one adhesive were tested. Four possible substrate materials were alsc tested. A
total of 478 different samples were tested. Sofie of these are still being exposed and only
qualitative results are available from them.

8T78 19119 High Performance Gahs Photovoltaic Cells For Concentrator Applications

James, L.W.

Univ. of California, San Diego, CA
ERDA SemiAnnual SPPR Mtg., 1377
CONF-770112 Jrnl: Proc. of Mtg.

GalAs/AlGaAs concentrator solar cells have already successfully shown scientific
feasibility for very efficient photovoltaic terrestrial power generation. The work
described has twe broad objectives: demonstration of an even higher level of performance,
and progress towards the demonstration of economic and manufacturing feasibilaity.

ST78 19120 Conversion of Solar Energy Into Electricity

Kettani, M.A.

Petroleum and Minerals Univ., Dhahran, Saudi Arabia

Avarl:AIAA, A78-~27864 Jrnl: Solar Energy Engng. p. 205-324 Academic Press, Inc.
New York, NY 1977

The four main methods used for the direct conversion of solar energy into electricity
are related to photovoltaic power conversion, photoemissive power conversion, photogalvanic
power conversion, and photomagnetic power conversion. Indirect conversion methods
involving a heat stage are also considered, taking into account the conversion of solar
energy into heat, the conversion of solar heat directly into electricity, and the indirect
conversaon of solar heat into electricity. A description 1s presented of approaches
iavolving the conversion of solar energy through a mechanical stage. The conversion of
solar energy through a chemical stage is potentially also feasible. Attention is given to
primary photochemical processes for the conversion of solar energy and basic concepts
regarding a solar energy power system.

ST78 19121 Advanced SemiConductor Technology for Alternate Energv Sources: DC to AC
Converters

Xleiner, C.T.
Rockwell Int. Corp., anahexim, Ca

Avall:NTIS, N78-19662 alt, Energy Sources Symp., Miami Beach, FL Jec. 3- 1977

~
-
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Alternate or advanced energy conversion methods frequently requare DC to AC conversion
since the energy output must be synchronized with an existing utility grid. The objective
of this paper is to describe various preliminary system concepts for interfacing advanced
solid-state energy converters to the utility grid with a significant potential for
reduecing initial capital investment. Recent ERDA~sponsored studies have identified the
solid-~state DC to AC inverter as a key element for further development. These studiesg
indicated that an inverter synchronized to the utility grid can directly transform solar
photovoltaic array generated energy to local load {residence) demand with any excess
energy feedback to the utility grid. Where the solar energy is insufficient to supply the
local load, 1t is supplemented by the utility grid. Several key issues were identified in
the referenced studies. One of these involved the considerable we:xght and cost associated
with the DC to AC inverter/transformer vs. a transformerless inverter that would have
"float" with respect to the power grid return. This paper addresses this issue as well as
the anticipated solution to the problem using advanced semiconductor technolegy.

ST78 19122 Solar Energy Conversion

XKiiby, J.5.; Lathrop, J.W.; Porter, W.A.
US Patent no., 4,021,323 May 3, 1977
Avail:Patent Office

Sclar energy conversion 1s provided by a structure formed of a plurality of
photovoltaic sources. An electrolyte wets the sources. Upon exposure to ligh%t, the
photovoltaic sources cause a current to flow in the electrolyte producing an
electrochemical reaction. The products of this reaction may then be collected and stored.
In a preferred embodiment the electrolyte is an agueous solution of hydrogen iodide, and
the hydrogen produced by the electrochemical reaction may be stored, burned as fuel, or
used in a fuel cell to produce electrical energy.

8T78 12123 Efficiency of Grating Solar Cells

Kong, A.K.; Green, M.A.
School of Electr. Engng., Univ., of New S. Wales, Kensington, Australia
Jrnl: J. Appl. Phys. V 49:437-442 Nl Jan. 1978

Computer simulation of grating solar cells is used to compare the performance of this
type of device with more conventional cell geometries. Criteria for the grating design
and their dependence upon substrate properties are discussed. The nature of the back
contact to the cell is shown to play an important role in determining the cell efficiency.
In order for the grating cell to be competitive in efficiency with the normal gell
geometry, the back contact must have minority-carrier blocking properties. The efficiency
of cells with ideal ohmic back contacts is limited by geometrical effects. Recent
experimental results are analyzed in terms of the results of the theoretical investigation.

ST78 19124 High Concentration $ilicon Solar Cells Photovoltaic Concentrator Arravs

Napoli, L.S.

Univ. of California, San Diego, CA

ERDA SemiAnnual SPPR Mtg. 1977
CONF-770112 Jrnl: Proc. of Mkg. -

The overall objective of the project is to design, fabricate, and test photovoltaic
concentrator arrays with the purpose of reducing the cost of terrestrial photovoltaic
power generation. Two 1l00-watt and two 300-watt, fully operational, passively cooled
photovoltaic concentrator arrays are to be delivered under this contract. An analytical
evaluation of the production cost of such photovoltaic arrays will be made as a funetion
of production guantity in the 10 kw to 10 mw electrical power output range. The paper
deals with the design, fabrication, and evaluation of the solar cells to be used in the
concentrator arrays. The twe 1l00-watt arrays have been constructed and delivered. The
solar cells for these two arrays were fabricated from six two-inch diameter silicon wafers.

5778 19125 Monoclithic Series—-Array Solar Cell Svystem

Warner, RB.M.Jr.; Murray, E.M.; Smith, W.X.
Univ. of Minnesota, Minneapolis, MN
Srnl: Appl. Phvs. Lett. Vv 31:838-839 N1z Dec. 15, 1977

By combining solar cell tecanology and the dielectric isolation technology that was
developed in the early 1960's for integrated crrcuits, we have “abricated monolithic
serzes-connacted multicell arrays. Prototvpe devices have exnibited an efZiciency of
2ignt sercent.

78



AUTHOR INDEX

79



ABRAMOVA, A P 015059

ACHENBACHs P R 012108
AILLERET. P 010169
AIMONE. M A 011160
AKSENGVs L F 011161
ALLAIRE, E 010170
AMBLER, J W 016170
ANDERSONs B 011162
ANDERSON, B 011162
ANDERSON. B 011177
ANDERSONs J H 014055
ANDERSONs J H 014054
ANDERSON, J H IR 014954
ANDERSONs 1 L 018076
ANDERSONs T D 014055
ANDREAS, U 012109
ANDREWSs J S 017130
ANGRIST, S W 015060
ANTAL, M J 018087
ANTE, B : 011163
APPELL,s H R 0168077
ARCHERs M D 011164
ARUMIs F N 013141
ATTIGAs A A 010171
ATWOODs O K 016140
AUGENSTEINs-D C 018078
AUTHIER, B 015113
AVERY, W H 016148
AVERYs W H 016141
AVERYs W H 016149
AVEZOVe R R 011161
BACHs H 011165
BACKUS, C E 011166
BAILEY,s B 012110
BALCOMB,s J D 011167
BALESTRAs C 015072
BALUSS. J E 911183
BALUSSs J E 013158
BANASs J F 017131
BARBIERI» R 011168
BARBIERI, R 013142
BARCELONA, M J 016140
BARNSTONEs R 013166
BARREREs M 010172
BARTLETTs 4 C 013143
BARTLETT, P 012113
BARZDAs J J 017132
BASSHAM, J A 018079
BAUERs H F 018108
BAUM, V 010173
BAZAROV, B A 015061
SAZARDV, K s 015061
BEALLy S E JR 012111

Preceding page blank

81



BEATYs K D 011198

BEATYs K D 011169
BECKs E J4 016142
BEDFORDy S 012125
BEHLINGs D J JR 010174
BELLs C R 011170
BEN-DAVID, 5 010193
BEN-DAVIDs S 013144
BENDER, T 012122
BENDER, T 013151
BENEMANNS J R 018107
BENSEMANs R F 011171
BENYAs 3 R 012112
BERENY, J A 011172
BERGMARKs W R’ 018096
BERKOWITZs B 016181
BICKLEs L 010193
BIELAWA, R L 017135
BIERHALS, R 013145
BIRNBAUMs E R 018085
BLAMOUTIER, F 010170
BOCKs A E 015171
BOERs K W 013146
BOICE, J4 R 012125
BOLTs J B D H 017133
BOLTONs J4 R 018081
BOLYONs. J R’ 0180890
BOOBAR« M G 011173
BGSs P B i 011174
BOSCAKs V 012113
BOSSEL, U - Q017134
BOSSONGs K 012114
BOSTIANs H E 012115
S80ZLER, C O 015117
BRAINERD, B - 010176
BRANDSTETTERs A 015062
BRETSCHNEIDERs C L 016143
BREUER. K 011175
BRIERE, T 015072
BRITF, E J 015004
BRITTs E J 015067
BROWNs M L 011166
BROWN, M L 014061
BRUNDREYT., G W 012116
BRUNNER, C U 012117
BUBE, R H 015115
BUCKLEYs S 015063
BUNGAY, H R 018082
BURNETTs R A 010175
BURNS,s J A 012125
BURROUGHS, J D 017157
SURROUGHS, J D 017156
BURWELL, C C 018083

82



BUTCHER., W R 012118

CAPUTOs R 014057
CARNASCIALI S G 015064
CARNASCIALIS, G 015067
CARRGOLL + J 011172
CASTELLI, V J 016144
GAVAGNERGO, W J 01211%
£EHAs 5 012113
CHAN, Y K 017155
CHAPMAN, P F 013147
CHAPMAN, R L 019117
CHEN, C P 019114
CHENEYs M C 017135
SHERKOVETSs, V E 015065
CHERNIAVSKYs E A 010174
CHRISTENSENs D 010178
CHRISTIANSON, M Q17136
CHU, M 019115
CHUBB, T A 018084
CLINARD, L 0121290
£0CCI0s C L 010177
GOHANs F A 016150
COLLINSs N 012129
GONNs A F 016145
GDOPERs R L 0i3148
CORCURANY W L 013149
CO0TY, U A& 017137
ERAFQQORD, C 017138
DANEKERs G 013155
DAUVILLIERs A 016146
BAVISs D D 018085
DIXITy D K 018147
DODGEs R L 013144
DOERNERs H 017139
DONDVAN, L K 014058
DRUCKERs E 012135
BUDKIENs L D 015066
DUGGERs & L 016148
BDUGGERs G L 016149
BUNCANs C P 016140
PUNWOODYs J E Q13154
EDSINGERs. R W 017150
EDSINGERs R W 017155
EDSINGER» R W 217157
EISENHARDs R M 013t59
EL. GABALAWI s N 013152_
EL-RAMLYs N oLei61l
ELLIOTEs G R B 015118
ERVINs G 01808¢
FAHRENBRUCH, A L 019115
FALCONER., R W 01£150
FANs J C C OL9iL7
FARBERs, E A 0l1il?76

83



FEBER»

R

FELDMANS

FELT

J G

FERGUSON»
4 F

FESTAs
FINN.

4 F

C
s L

E J

FITZPATRICK »
FITZPATRLCK »
FLEMING»
FLEMING,
FLOGDER,

FLORY .

FORESTIERI,

J

FRALEYs D

ERANCI
FRANCI

Ss
S

FREEMAN»
EREEMANS,
EREIWALD,

FRIGOS

A

FRYs D J

FUGUAS

D

FUJITAs F
FUJITA. T
GAFUROVs A N
GARRIBBA,

GARTSI

DEs

W S
w s
s P
E

o
E J
E J
B E
J K

G O
G Q

AF

0 A

A

S
G

GIBEONSs 4 E
GIBSON. H
SILMGORES

GLENN»

D

GODDARD
GULDMAN,
GOODALE,

HS0RE.

1=

GRAHAMs M
GRASTRUP.

GREEN»
GREENS,
GREENS

A
B
M

ORENON. M

GRIERS

E

GROSSMAN

GUNKDO »
GU TH.

v
T B

4
c P
R

o+

J C
D

1)
H
c

o
A

S
R

M

GYFTORPOULOS»
HAFEZZADAH, H

HAGEL »

D

HAGEMANs J H

HALL

D O

HALLDANE.,
HAMMOND »

HAND .

A J

J F
A L

E P

018087
011177
0131561
012128
016169
012121
015064
0185967
or2122
013151
015151
010185
019118
010175
016152
016148
017140
0LELT8
010178
010196
Di6155
013153
013152
014059
011161
010179
010180
019115
013166
011179
012123
010176
018038
015072
012134
012124
017141

012125
013154
019123
010181
010182
013155
015059
018111
013170
016153
016145
013985
018089
013156
011180
011181



HANSEN, L K
HANSEN, R M
HARLEMANS
HARRIGAN,
HARRISONs
HARTT, W H
HATCH, G L

A Ol

HATHAWAY., R E

HAUSZ, %

HAUTALA., R
HAYES,s G B
HEALEY, J

R

HELDENBRAND »

HEL DENBRAND

J L
I

HEMPHILL. 4 G

HENRICKSON,
HEPPERTs J
HERRERA. G
BICKDOKs. F

HINMAN. G W

A

HIRSBERGs A S
HIRSBERGs A S

HIRSHBERG»
HIRSHBERG»
HIRSHBERGs
HOFFMAN, K

HOFMAN. M Z
HOLMES. J G

HBLMESs J G

A
A
A
c

HORNBURGs C D

HORSTMANN,
HOVES,. D T
HUEBER, A
HUETTER, U

U

HUETTNERs D A

HUFFMAN, F

HUGOSSONs S

HUNTERs P J

HUNTER, Y L

HUSSMANs F
IGNATIUSe N
INCRGPERA,
IUREV, V A
JACKSONs G
JAGERs F.
JAGUSZTYN
JAGUSZITYN,
JAMES, L W
JANSGNs. T R
JIRKA., G H
JOHNSONs D
JCHNSONSs D
JGHNSGN. 6

N

N

F

A

T
T

G
W

L

R L.

wnn

P

85

013068
016179
016155
013157
0101986
016151
g15068
016183
016181
013090
0131623
012110
012108
01212¢&
012127

Ql2128

018091
013152
212129
012118
013142
011168
011182
010183
¢c10184
010174
018092
011183
013158
Q16161
018093
016154
01315¢%
017142
010188
015069
017143
oigLa85
010185
0i5074
012130
018094
015073
018095
011172
012122
013151
019119
01€398
216155
01&156
01&£153
017144



SJCGHNSONS, M
JEOHNSONs R P
JONES,s G iI
JORGENSONs D
JUST. &
JUSTUSs. C G
KAIBYSHEYs, V
KAMAT, P V
KAPLAN, S5 L
KAPURs 5 K
KARETNIKOVS
KARKHANAVALA
KARTSOUNES,
KATZ, J J
KENSONs R
KENTON. J4
KENTONs J
KETTANI+ M A
KILBYs J4 S
KINGs G K
KISPERTs R G
KLEINER. C 7T
KNIGHTs H G
KOGERs R K
KONGs A K
KONIGSBERG,
KONIGSBERG
KRAMERs S F
KUCHEROV, R
KUMAZAYA, S
KUTAL C R
HAGRAFF s J
LANDECKER s K
LATHROP s J W
LAURENCE: S
LAVI, G H
LEACHSs S J
LEBEDEV, V N
LEHNERS G
LEICESTERs R
LEWIS, L
LICHTINs N N
LIEB., D
LIENs S
LINDAL, B
LINDENs H R
LIPINSKY. E
LITTLE. T E
LIJUNGSTROM,
LYONs R N
MAIDEN, B
MANIKOWSKES
MANNANL. K D

W

Z

D v
s M
G 7T

A S
AS

1

J

1

]

A F

86

011184
0186155
018096
010174
010187
017145
015070
018097
014056
016180
018070
018097
010196
018098
012113
010188
016157
0151290
015122
018085
018115 °
016121
016138
0131560
015123
0111853
017146
013161
015255
018103
0180990
012135
015071
015122
016159
016160
0121186
015073
010t89
017147
016186
018099
015072
pi18102
0161561
013162
018100
0l1al62
017148
016163
014061
0letes
016165



MANVI,

R

MARKMAN, M A
MARLAND, G
MARTIN»
MATHEWS S F

MATSUURA. K
MATTGX
MAURICE, M

MAYER-SCHWINNING,

P J

DM

MCBRIDEs A
MCCL OSKEY s

MCCLUNEY »

MCCLUREs T
MCFARLAND
MCHUGH
MCVEIGHs J
MECKLERs G
MENABDE, N

METZ »

w

WM

o

MICHEL,s J ¥
MIHLMESTER.
MIRALMESTER

MILES,

MILLERS
MILLERs K A
MILLERS
MILLER,

MIRUS,

A J
A S

S G
S G
G 1

MISKOLCZY,

MITSUI
MOCK s

J

A
A

MOELLER, G

MOGGE,

L

5

c
8

A
B

C

E

G

L

W R

L

R £
P E

MOLINARI. R L

MOCRE»

J

MOORTHY, P
MOREHOUSE »

MORSE

MOSMAN,
MOURNIGHAN
MURRAY

NMURRY »
NAARSs

3

R N
N J

E ™
o A

NAL BANDIAN,
NAPDELI»

NATHS»

J

NELSON,
NEMECEK,s J
NEUMANS
NEWMAN
NILLES, J M
NISHIMURA

NGO JOs

K

£ S
H
M F

cP
vV G

N
3

4

M

H

R E

S J

87

W

014059
015066
016173
016166
016183
018105
oletoi
010i70
017149
018102
012131
016167
C18100
11173
010190
017150
0131586
015073
011180
016168
011183
01.3158
012132
0i3163
012133
013158
011183
017151
015069
018103
013164
012134
018104
016169
0140561
018097
013166
011186
0101385
012115
019125
013165
gl1lto2
011173
015124
016179
016171
018084
016173
017147
016172
018105
0168182



NGLLs S

NOLLs S

NORTH. W J
NYHART, J D
BDDEN, € R
OETTINGER, P E
OKAGAKI,» A
JI_SENs H L
OPPOLZERs G
ORSAKs C &
GOSWALDs W J
BViIas A
OWZARSKIs P C
PANDOLF INI., P P
PARKINSUON, M J
PARKMAN, P
RARKMAN, P
PATNAIKs P C
PAULSs 4 K
PERRYs A M
PERRY, J E JR _
PFLUGERy A R
PHILLIPS, G 7T
PICKUPS G A
POBERs K W
POGANYs D Z
PONTINe G W W
PORTERs O L
RORTERs W A
PROBERT s D
PROBERTs D
PROVENZANG, 6
QURESHIs A S
RAMAPRASADy M S
RASORs N S
REED, W E

REED» W E

REESs N T

REID, R W JR
REINHARDT, T E
RHINERs. %W

RICE+ M S
RIDGWAYs S L
ROACH, F
ROACH, F
ROBBINSs R
ROBERTS, G O
ROBERTSs R
RCOELS, O A
ROOP, R D
ROTHFUSs R R
ROTTYs R M
RYAN. C J

88

013144
Q010193
0181086
01E158
014058
G15074
011187
016149
017152
Q131¢6
018107
010173
016179
156149
0120006
012151
012122
017140
al11188-
016173
011167
016164
017140
012116
018108
013154
017150
QL6183
Q19122
Cicl74
010191
cilo192
012134
QL6147

015063

01507¢&
015078
012116
01€&175
0180946
015068
Ol€145
016176
Di13144
010183
Ci3ise7
016166
0l1e177
016159
018109
Q16178
010194
210195



RYTHER

4

H

SAASKIe E W
SAMBUCO. E
SAN-FIETRO,
SANTINIS D J
¥4 H F

SASSEs
SAYIGHS.
BAYIGHS

SCHULZ,

A

A

A

M

A A M
SCHAEFER,

SCHNEIDERS,
SCHOLES. W
SCHRAUZER »
SCHREYERs J M

H

SCHULZE. W
SCHULZE . W
BEEL INGER
SHESTAKOVAS
SHIH, W C L
BHIMADA. K
BHIMIZU., M
SHVALEVAs

SIMMONS,

SIMONETs H

S5INGH»

D

G

a

TR

G N

4
N

L

D E

SINNARWALLA: A

SIVAK,

LD

SKOVRONEK s

SKURKA S,
BMAIL

N
H

SMITH W K

SMITH,
SMITH.

K E
M oJ

SOUKOLOVA,
SOLOMONS S

SPERA,

STALCUP

D A

STARLING+

BTEIN,
STEINS

G
R E

STEVENSON=»
STEWART s R
STREBKOV,

BTRUBS

A

SULLIVAN,
SUNDARAM,

SUPERS
SUPER »

T L
T L

SWEETSER
SWEETSERS

SWERDLI

NG

v

K

D

H S

M

M C

E

K L

5

W N

T

D
D

FTAKAHAMA, U

TALWAR,

R

R

M

G

H

89

018088
016175
01&180
018102
010196
018110
013168
011189
013145
016197
011190

- Q18111

0132169
011191
010163
013144
016152
015065
016154
015077
018105
011161
018084
010198
016165
oL6180
016167
0121153
o11192
01400561
0ig125
011173
016150
015066
014061
017153
Di1&6140
016153
oL8l1iz
0lersa
018085
012119
013061
011193
017131
016180
011183
013158
013151
012122
015077
01E105
011198



TALWAR, R
TAYLOR. R
THOMAS., 4 F
THOMASLIAN.s J B
THOMASILANS. J B
THOMPSONs G P
TIEDEMANN. T F
JILLMANs O A
TILLMANs D A
TITKOV, A S
FOGASAKIs R K
FRUTNEVs A L
TSAKADZE., L M
TSCHUPP, E
TSKHAKALIA, V K
JURNERs R H
VWCARs, M

URBANEKs A
URBANEKs A
VAILLANT, J R
VAN HEMELRYCK,.. L
WANARTSDALEN. E R
VANDERFORDy O E
¥ARANINI, E E 11
NIRON, I Y
VON—~BRADKE. M
NON-CUBEs H L
VON—KDENLGs F
WAKAQs N
WAL KERS
WARDs R

H 3
E
WARNERS R
A
A
A

i
WARRENS
WARREN s
HARREN,
WASHOM, H
WASIELEWSKI s M R
WATKINSs G A
WATT» A D
wWATTs K E F
WEBSTER, J C
WEIGERT.s D
WEINBERGs A M
WEINBERGs A M
WEINGART, J M
WENTWORTH. R L
WHITEHEADR, J A JR
WIDMER, T
WILDES, P
WILSON,s J
L
L

LEx2x 2

F
D
v
WISEs D

WISEs D
WOLFF., P M

80

011168
011194
013094
011133
013158
013163
011184
018114
018113
015078
018102
015073
015073
016181
015073
013152
012135
011195
011195
011197
014060
010194
013148
010199
011161
015079
010200
017154
016182
017144
018082
015125
017155
017157
017156
016172
018098
014261
016183
010185
g12112
013145
010201
016184
010202
018115
016185
013170
018099
014056
018078
018115
016186



HRIGHT . J
YAMAMOTG,
YARGSH, ™
YAROSH. M
YERUTIELL,

G

NELLOTT. J 1

YENs 4 7
ZELBYs L W
ZENERs C
ZENER, C
ZI MMERMAN

M

D

91

017147

018105
013171
011198
015062
011199
017158
01€173
016180
0161837
0161838



KEYWORD INDEX

[ Preceding page blank |

93



ECONOGMIC—FEASIBILITY,
TO/ ENERGY—-STORAGEs LECTURES,
R-ENERGYs ELECTRLCAL-STORAGE,
+ INSULATION, MONOCROLIZATION,
~DESIGNs ELECTRIC—-GENERATION,
SITESs MARINE-THERMIC—-ENERGY,
DARRIEUS, RESEARCH-PROGRANS,
S5y BIOMASSH POLLUTIEN
Es EQUIPMENT, LOW-TECHNOLOGY,
TORAGEs MEETINGSs COLLECTORS,
SISs LUMINATION, VENTILATION,
ENERGY—-REQUIREMENTS» MANUFA/
S+ BUILDINGSs SAFETYs CANADA,
GUE, ALUMINUM, LOW—-STR/ OTEC,
ONIAs METHANOL, FORMALDEHYDE,
HIBITION, METHANE-RRODUCT ION,
ODUCT IONs DRUGS,s FERTILIZERS,
SSRs IONIZATIGN-RATE, PLASMA,
RDA, ENVIRONMENTAL-R/ SAFETYa
THERMAL» WIND# CAL. IFORNTIAS
# SQCIAL-IMPAGTs LIFESTYLES.,
DEVELQOPy SMALL-SCALEs FRANCE,
ESs COA/ US—SENATEs HEARINGS»
OVERVIEW, STATUS—REPORTS
ESs AMMONIA-PRODUCTION. COSTs
NGERs DESIGNs TITANIUM—TUBED,
EMICAL Sy OFFSHORE-PRCGDUCTIGNS
Cs» EXPERIM/ DESIGNs LOW-COST,
SEA-WATER, CORRUOSION-FATIGUES
FINANCIAL-INCENTIVES, COPPER.,
PUERTO-RICOs HEAT~-EXCHANGERS,
C—-EFFECTSy CYCLE-PERFURMANCE.
E£-L.OADs COST+ PEAK-POW/L OTEC,
INUM=-PRO/ OTEC,. SHIPS, SITESS
CHEMICAL s NITROGEN, HYDROGENS,
Sy, CROPS, BIOMASS—CONVERSIAN.
» STRESS, CORROSLON—-CRACKINGS
Ds SOLID~/ FUEL-GASs BIOMASS,
=3TLORAGEs DIRECT—REPLACEMENTS
UNOMI C—-MODELSs ENERGY—PDLICY,
AL_GAE s, METHANE—-PRODUCTION#
STANCE, OTEC—-PLANT, ELECTRIC/
Y—PLANs ARTICLEs USAs PLANNI/
Cs / EXPERIMENTAL s OAK—RIDGE,
SUMPTIGNs PERSON/ LOW-INCOME.,
R~TRANSPORTs CUOLD—WATER-PIPE,
DY, ENVIRONMENT AL s CHEMICALS.
—PROGRAM, COST, GTECs POWER—/
OTEC, POWER—PLANT, THERMODY/
FLUXs CURRENT, FLORIDA-COAST,
—NUMBER, PRESSURE-VARIATIONS,
FLUID—-MECHANICS, OTEC, MODEL,
CLESs HEAT-TRANSFER-SURFACES,

ABSORPTIONs GOOLINGS#
ASSTRACYSs PHOTOCHEMISTRYs PHO
ACCIDENT, ELECTRIC—POWER-GENER
ACCOUNTABILITYs SOLAR-POLITICA
ACTIVEs GREENHOUSE—-DESIGN, WIN
AEDBLIAN-ENERGYs CONSTRUCTION,
AERODYNAMIC~EFFICIENCY, DYNAMI
AGRICULTURAL-RESIDUESs CONTROL
AGRICULTURE » WATER-HEATING# /L
AIR-CONDITIONINGs HEAT—PUMPS,
AIR-CONDLITLONINGs ORIENTATION#
AIR-CONDLTIONINGs OTEC, INDIA,
AIR-GUALITY# /RVAT LON-STANDARD
AIRs SEA—-¥ATER, CORROSION-FATI
ALCOHOLSs AROMATIGS, ETHYLENE,
ALGAE# /IONs SEWAGEs OXYGEN-IN
AL GAL~SYSTEMS# /ER. PROTEIN-PR
ALKAL I-METALS, CESIUM, THERMID
ALTERNATE-ENERGIESs SUMMARY. E
ALTERNATE-ENERGY, BIOMASS, GEQ
ALTERNATE-ENERGY, FOSSIL~-FUELS
ALTERNATE~-ENERGYs GEOTHERMAL 4
ALTERNATE~ENERGYs ORGANIC~WAST
ALTERNATE-ENERGY#
ALUMINUM—PRODUCTIONe ECONOMIC—-
ALUMINUM-TUBEDs OPTIMIZATION,
ALUMINUMSs FERTILIZERS, OTECE 7
ALUMINUM. HEAT-EXCHANGERS, OTE
ALUMINUM. L OW—STRESSs EXPERIME
ALUMINUM, STANDARDSs COLLECTOR
AMMONIA-CYCLE, ECCONOMIC-FEASIB
AMMONIA-CYCLE# /s THERMODYNAMI
AMMONYA—FUELs CELL-SYSTEM, BAS
AMMONIA—-PRODUCTIONs COST, ALUM
AMMGNIA. FERTIL IZERS# /THERMO—
AMMONIA, METHANDOL s FORMALDEHYD
AMMONIA. DTECs MICROSCOPIC—ANA
ANAERDOBIC-FERMENTATION, SEAWEE
ANALYSLS-ECONOMIC, THERMAL-POW
ANALYSIS—-ECONOMIC# /LOGICAL-EC
ANALYSIS. BIGCONVERSION, MICRO
ANALYSIS. COS5T, CORRUSION-RESH
ANALYSISs ERDAs NATIGNAL-ENERG
ANALYSLS, HEAT~EXCHANGERS, OTE
ANALYSIS. IMPACT, DOPTIONSs CON
ANALYSILSs OTEC, COSTs DEEP-WAT
ANALYSIS, PRODUCT ION-METHODS,
ANALYSISs SIMULATIONs COMPUTER
ANALYSISs WATER—~CONTAMINATION,
ANALYSIS# / FEASIBILITY, HEAT—
ANALYSIS# / MODEL INGs REYNOLDS
ANALYSLS# /1DNs EXPERIMENTAL,
ANALYTICAL—~MODELS, HEAT-EXCHAN

0L3143
018092
016184
012114
oi111e2
0L5146
017133
012133
011185
011167
013151
016165
011028
0146151

018082
0181023
0L8088
015065
gi11183
0101656
010195
010191

013136
011178
016152
QlE6164
016181
016149
016151
013164
016138
016153
016141

g1¢&152
011152
018082
016179
018115
0149256
010174
gi18107
016173
010177
016168
0160182
0lE162
0161861

016175
016153
9l16ti67
016154
D161535
01l1€178

L Precading page blark

95



TURBINES, TESTSs FEASIBILITY,
Evs PHYTOPLANKT ON—~PRODUCTION,
DENCESs NEW—-ZEALAND. ARTICLES.
NIC-MATERIALS, PHOTOACTIVITY,
NY» HOT-WATER» SPACE-HEAT ING»
STRUCTURES, HEATLNGs COOLING,
AL-FEASIBILITYs FOSSIL-FUELS.,
OTEC, DESIGNSs POWER-PLANTS,
EVELOPING-COUNTRIESs GERMANY/
RINGs SOLCHEMs SOLAR-FURNAGES
S+ LOW-TEMPERATUREs HIGH-EFF/
MAPSs DENSITIES, -WIND—ENERGY»
AL-REACTIONS s ENERGY-STORAGE,
Ys DATAy PRODUCTS, ECONGMICSs
—-CONSERVATIGN, CANADAX
ORYs LAWSs NSfs WASTE, RANN#
ERSs DISTRIBUTURS, RETAILERS,
—~GENERATION, ACTIVE, G/ BODK.
SERMANY+ AUSTRALIA» SOLAR-ES
OLLECTORSs ROOFING-MATERIALS,
TIONs ECONOMICSs RURAL—AREAS,
CAL-EFFICIENCYs SUBSTRATE-SQS

LICATIONS,s VOLUME-—4, CATALRG,
ANOL, FORMALDEHYDE, ALCOHOLS»

LUME-S. CATALOG» SUGAR-BEETS»
ER—PLANTSs SPACE-POWER-SYSIE/
NANCE s INSTALLATION. TECHNICK
ECTRICUTILITIESs TECHNICAL-/
ATURE-RESOURCESs HAWAITAN—IS/

CLIMATEs NEW—-YORK»
AICSs PAPERs THRESHOLD—-VALUE,

UWIDy ENERGY-STORAGEs THERMB-/
LIQUID-FUEL, COAL, PHOUTOSYN/S
EMICAL s REVIEWs S0/ RESEARCH,
RAL—DESTIGNs ARTICLE., GERMANY.
ENTS, CONV/ CLECTRLCAL-=POWER.
AGE—RATESs ORGANIC-COMPOUNDS.,

MIC-GR/ DEVELORING-COUNTRIES.,
CLEs SURVEYs SPACE=HEATINGs /

R+ USSR, EXPERIMENTAL. MUDEL,
RGY+ GERMANY . ENERGY-STORAGE,
P-WASTESsy RE/ ORGANJIC—-WASTESs
RANAL sy OTECs FLOWS, ROTATING/

ONOMICs THERMAL-POWER-PLANTS,
Cs AMMONIA—-FUEL, CELL—SYSTEM,

ANALYTICAL-STUDIESH# /NG, WEIND-—
ANIMAL—PROTEIN, CONVERSION—-EFF
ANNUAL—CYCL Ey THERMAL-STORAGE s
ANTHRACENES-LINKED, CATALYTIC—
APARTMENTS, COLLECTORS, ROOFIN
APARTMENTSs LUMINATIOCNs VENTIL
APARTMENTS# /A-HEATING, TECHNIC
APL, LMSC,s MISSIDNs TEMPERATUR
APPL LCATIONS» BIOCONVERSIONs D
APPLICATIONSy CHEMICAL—-ENGINEE
APPLICATIONSs ECONGMIC-ANALYSI
APPL ICATIONS, I MPLEMENTATION,

APPLICATIONS# CHEMIC
APRPLICATIONS# /AL-ENERGY—-POLIC
APPROPRIATE-TECHNOLOGY» ENERGY
APPROPRIATE-TECHNOLOGY, DIRECT
ARCHITECTS, DIRECTORY# /ENGINE
ARCHITECTURAL~DESIGNs ELECTRIC
ARCHITECTURAL-DESIGNs ARTICLE.,
ARCHITECTURAL-DESIGN# /ENTSs C
ARCHITECTURE# FRANCE, INSOLA
ARIDO-ZONE-VEGETATIUNs BIOCHEMI

ARIZONAs CALIFORNIAs COLORADOS

AROMATICSs ETHYLENE, BIAPHOTOL

PARTICLE ' NOT INDEXED

ASPHALT s CONCRETEs MEAT, MILK#
ASSESSMENT. CENYRAL-POWERs POW
ASSESSMENT, EMPLOYMENT, MAINTE
ASSESSMENT. ENERGY-STORAGEs EL
ASSESSMENT., OQTEC-SITESs TEMPER
ATLASs PYRANOMETER-DATA#

ATMOSPHERIC—-VARITABLUES# /TOVOLT

AUSTRALIAs ARTICLE. WORKING-FL
AUSTRALIA, ARTILLE, CELLULOSE,
AUSTRALIAs ARTICLEs STORAGE—-CH
AUSTRALIA, SOLAR-ENERGYs TECHN
AUSTRALIA, THERMOELECTRIC-ELEM
AUSTRALIAR /O0TBREACTIONSs. STOR

AUSTRIAs ELECTRIC—-POWER, ECONO
AUSTRIAs INSOLATION—-DATAs ARTI

AUXILIARY-DISCHARGEs INERT—-GAS
AVAILABILITY, EUROPE# / IND—~ENE
AVAILABILITYs WSA, MANURE, CRO
AXISYMMETRICALs CRITICAL-WITHD

BACK—UP—-CAPAGCITY. DEMAND—FACTU
BASE-LQOAD,s COSTs PEAK-POWER# 7/

96

017135
01&159
011171
018096
013145
o12i22
012117
01E177
018093
018084
015077
QL7137
018086
011158
012131
010155
011163
011192
311196
013145
011167
018079

011156
0189082

011157
014037
013166
010197
015186
012110
oL1164

o11ls2
01113856
011190
0L1196
015071
0181190

010173
011195

015278
017142
018776
01613C

0149056
016141



PUERTC—-RICOs SULF-OF—-MEXILO,
—ENERGY-—-CONVERS IONs VOLUME-2,
—ENERGY~CONVERSIGN, VOLUMN-1.,
ATE-S0/ ARID—ZONE-VEGETATIONs
TRIESs GERMANY/ APPLICATIONS,
Y-POLICY, FEDERAL-GOVERNMENT,
UROPEs REVIEW, ENERGY—PRPOLICY,
HANE—-PRODUCT IGN # ANALYSIS
TROCHEMISTRY, PHOTOSYNTHESIS,
AR-ENERGY, GEOGTHERMAL—ENERGY,
HERMAL , DEVELOPING—COUNTRIES,
CALCULAT/ MODEL +» SOLAR-PONDS,
OTEIN—PRODUCTIONs DRUGSs FER/
~LYCLEs ECONUOMI{C-FEASIBILITY,
LATFORMSs STRUCTU/ CORRUSIOGNS
SIDENCESs GUIDE,s WLNDs WASTE,
Dy BIOMASS—CONVERSLON, TRACE/
N+ METHODS,s/ HEAT—-EXCHANGERS,
ETHrs FUELSs CHEMLCALS, CROPS.,

TEXASs LOUISIA/ SUGAR~-CRAOPS,
LOGICAL-CONSTRAINTSs SEAWEED,
R-ENERGY» UTILIZATIONs NASAs/
UEL.Ss ARTICLE#

Ns SEAWEEDs SOL 1D~/ FUEL—GAS,
TIDAL-POWER, WATERWAVE-POWER,
ASs ARTICLEs PETROLEUMs WIND,
URAL—-AREASs GERMANYs STORABE,
CALIFURNIAs, ALTERNATE—ENERGY,

LOW-TECHNCOLG/ ENERGY—-PUOLICY.
PS5+ GIANT—-KELPs METHANE-PROD/
FOSSIL-FUELS# ARTICLE,
AL—ASPECTSs WASTE#

HEAT-PUM/ DESIGN-GUIDELINES,
ICULTURAL—-RESIDUESs CONTROL S
HLOROPHYLL #

LCGCHOLSs AROMATICS»s ETHYLENES
ELECTRIC~UTILITIESs MATERIAL.,
ECTRIC—GENERATIONs ACTLVE., &/
~EVALUATIONs RESIDENCESs GUI/
N/ WIND-WHEELSs CONSTRUCTIONS,

HOME—-IMPROVEMENT S »
NERGY—-CONVERSION. ENERGY-S5TO0O/
DATA,2 PRODUCTSA SOLAR—-ENERGY.
STE» LOW-BTU-G/ FUELSs WASTE,
Ys INSQLATION, COOLINGs PHET/
MPEDs/ OFFSHORE,. RORER~PLANT S,
TINGs WE/ SYSTEM—PERFORMANCES

UILDINGs ENERGY—-CONSERVATION,
FACESs THERMIONIC-CONVERTERS.

ULATION-METHGDSs REGULATICNS,
ERMANY s HOT—-WATER. SPACE-HEA/

BATHYMETRY# /HAWAIIAN—ISLANDS,
BIBL IGGRAPHY, FINAL—REPORT, PO
BIBLIOGRAPHY, F.INAL—REPORT, PD
BICCHEMICAL ~EFF ICIENCY, SUBSTR
B8IQCONVERSION, DEVELOPLNG=-COUN
BIOCGNVERSION, ECONOGMIC—-INCENT
BICCONVERSIONs INSGLATION-DATA
BIOCONVERSION, MICROALGAE, MET
BIOCONVERSION, PROTON-PUMP# /C
BIOCONVEBSIONs WIND-PGWER4 /0L
BIODCONVERSION, WIND-POWERA /0T
BIOCCNVERSIONs YIELD» OXYGEN,
BIGENGINEER INGs- WASTEWATER, PR
BIOFOUL ING-FILMS# /RS, AMMONIA
BIOFOUL INGs GHEMICALS, OTEC, P
BIOFUEL S, INSULATION. LANDSCAP
8I0LOGLCAL~CONSTRAINTS, SEAWEE
BIGLOGICAL-MATERIALS, EXCLUSIO
BIOMASS—-CONVERSIONe AMMONIA, M
B8I0OMASS—GONVERS IONs SUGARCANE,
BIOMASS—-CONVERSIONs . TRACE-META
BIOMASS—-CONVERSIONs -GTEC, SGLA
Bl OMASS—ENERGYy SURVEY, USA, F
BIOMASSs ANAERGBBIC~-FERMENTATIO
BICMASS, ARTICLE. DOE, NASA# /
BIOMASSs ENERGY-CONSERVATIONS
BIOMASSs FUEL-GENERATION, WATE
BIGMASS, GEOTHERMALs WIND#
BIOMASS,y HIGH-TECHNOLOGYs USA,
BIOMASSs MARINE~F ARM, WAVE-PUM
BIOMASSs NUCLEAR-POWERe COAL,
BIOMASS, QVERVIEW, ENVIRONMENT
BIOMASSs SOLAR-ENERGY-SYSTEMS,
BI10OMASSH POLIUTIONS AGR
BIOMIMETICS s PHOTOSYNTHESIS, C
BIOPHOTOLYSIS# /DBRMALDEHYDE, A
BLADE~-DESIGN# /INES, GERMANY,
800K, ARCHITECTURAL-DESIGNs EL
B00Ks ENERGY-POLICYs MATERIALS
BOOKs GERMANY, FABRICATION, WI
BOOKs HEAT-L10SS. REMODELING#
BOOK, MHD-GENERATORSs DIRECT-E
BOOKs NATIONAL-ENERGY-~POLICY,
BOOK, OVERVIEW, FOGDS. wOOD~WA
B0OKs SAUDI—-ARABIAs CLIMATOLOG
BO0Ks UNDERGROUNDs NUCLEARs PU
BOOKs WIND—CHARACTERISTICSs SI

BOSTONs. MAINTENANCE, COMPUTER#
BOUNDARY-CONDIT [IONS# /RODE-SUR

BUILDING—-CODES# /ARTICLE, CALC
BUIL DING=RIGHTS, RESIDENCESs G
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RTICLE, USA#
—QUA/ CUONSERVATION-STANDARDS,
ORIDA, INDUSTRY, LEGISLATIUN,

E-CRYSTAL s SPECTRAL—RESPONSE.

HEIGHT-RESTRICTION, ARTICLE.,
SUN—-RIGHTS, GERMANYs ARTICLE.
NSTRATION, LOAN—-AMORTIZATIDN
BIOCONVERSIONs YIELDs OXYGEN,
NNUAL-CYCLE, THERMAL—-STORAGESs

—UTILITY# PUBLIC-POLICY
BIOMASS, GEOTHERMAL » WIND#
+ VOLUME—-4,s CATALOGs ARTIZUONAS
MENTAL-IMPACTs SOCIAL-IMPACT,
REPORT»s RESI/ PUSLIC-RROLICY.,
RANCISCOs HEATINGs DIRECTCRY.
~STANDARDSs REPURT. INSULATI/
ISSIONs REGULATIONSs CONSERV/
—SYSTEMS s SPACE~CONDITIONING»

STANDARDS, BUILDINGSs SAFEFYs
ENERGY—CONSUMPT LONs SCHOULSs
HEMICAL-CONVERSIONs QVERVIEWs
CHEMICAL—-STORAGE s HYDRULYSIS,
E/ PHOTOCHEMICAL-~CONVERSION,
HNOLOGYs ENERGY—-CCNSERVATIBNs

SCHOOLSs NEW—YORKs STANDARDS,
DI~ARABIAs ECONOMIC—ANALYSES,
WER-CYCLESs HEAT-TRANSA OTEC,
USTRIAL-PLANTSs GQDOGR-—CGNTRBL,
+ ECONOMIC—MODEL s LNVESTMENT,.
TRIAL-APPLICATIONSs VOLUME—4,
TRIAL-APPLICATIONSs VGLUME=-S,
AL—WASTESs INDWSTRILAL-WASTES,
HOTOCHEMICAL s ENERGY—STORAGE .
ACTIVITY s ANTHRACENES—LINKED,
ED-ENVIRONMENTAL -AGRICULTURE,
GRATINGs COMPUTER=SIMULATIB8N,
PEAK—-POW,/ OTEC, AMMONIA-FUEL,
PHOTOS YN, AUSTRALLIAs ARTICLE,
PACE-POVWER-SYSTES/ ASSESSMENT»
—RATEs PLASMA., ALKALI-METALS,
SOLAR-FURNACEY APPLICAT IONS,
RAGE, APPLICATIONS#
HANGY ELECTRICAL—-UTILIZATION.
ISILITY-STUDY» ENVIRONMENTALS
ERSION, AMMONIAs METH/ FUELS,
E-ORODUCTION, ELECTRIC-PUOWER,
RUCTU/ CORRUSION. BIOFOUL ING,
ICATION, COLLECTYTORS. STABILI/

BUILDINGSs DESIGN-STANDARDS, A
BUILDINGSs SAFETY. CANADA, AIR
BUSINESSs DIRECTORY# FL

CADMIUME /ON-IMPLANTATION,s COT
CALCULATLON—METHOD CONSTRUCTI
CALCULATION-METHODSs REGULATIO
CALCULATIONS s TENNESSEE# s/DEMO
CALCULATIONS# 7 SOLAR—-PONDS.

LALCULATIONS# FANDs ARTICLE, A

CAL IFORNLA-SOUTHERN,s SAGEs GAS
CALIFORNIAs ALTERNATE-ENERGY

CALIFORNI Ae GULORADO, OKLAHOMA
CALIFORNIAs ENERGY-UOPTIONS# /N
CALIFORNIA, GAS—CUOMPANY, SAGE,
CALIFGRNIA, PRODUCTS. ILNFORMAT
LALIFORNIAs RESIDENTTAL-ENERGY
CALIFORNIA, REVIEW, STATE—-COMM
CALIFORNIA# /—-DAKDTAs ELECTRIC

CANADAs AIR—-QUALITY# /RVATION-
CANADAs ARTICLEs PLANNINGes ENE
LCANADAs ENERGY-STORAGE# /HGTOC
CANADAs OXYGENs PHOTOSYNTHETIC
CANADAs PHOTYOCHEMICAL-STORAGE,
CANADA#¥ APPROPRIATE~TEC

CAPITAL-IMPROVEMENTS~PROGRAM#
CAPITAL~INVESTMENTs PUMPS, HEA
CARNEGIE-MELLON=-UNIVERSITYs PO
CASE-HISTORIES# /ERVATIONs IND
CASH-FLOW~ANALY.SISs THERMAL—~PE
CATALOGs ARIZONMA., CALIFORNIA,

CATALGGs SUGAR-BEETS, ASPHALT.
CATALYSTS, COLLECTORSs GASIFIC
GATALYSTSs SENSITIZERS, NORBOR
CATALYTIC—RECYCLING# /S, PHOTO
GCEA# /BSTRATE-SOURCE, CONTROLL
CELL-GEGMETRIES. EXPERIMENTAL-
CELL~SYSTEM, BASE—LOADs COSTs

CGELLULGSE, LIQUID-FUEL, COAL,

CENTRAL—-AOWER, POWER-PLANTSs S
GES UMy THERMIONI C-CONVERTERS,
CHEMICAL~ENGINEERING, SOLCHEM,
CHEMICAL-REAGTIONS, ENERGY-STO
CHEMICAL—UTILIZATION, HEAT-EXC
EHEMICALSs ANALYS{S, PRODUCTIO
CHEMICALS, CROPS, BICMASS—~CONV
EHEMICALS, OFFSHORE-PRODUCTION
CHEMICALS, OTWECs PLATFORMS, ST
CHEMISTRY, USA, MATERIALS—FABR
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HEAT. HEAT/ HEATINGs COGLING,
GEN—PHO/ MUTATIONAL—-ANALYSIS,
BIOMIMETICSs PHOTOSYNTHESIS,
s THERMAL—-E/ HEAT—EXCHANGERSs
NGMETER—DATA#
RTERS, SERVICE~ACCESSIBILITY.
FOSS IL~FUELS. NUCLEAR-PQWER,
NG, PHOT/ EDOGKs. SAUDI-ARAB1IA,
TWO-PHASE, FOAM—SYSTEM. STR/
TY, REVIEWs LITERATURE, OTEC,
RNATE-ENERGY s ORGANIC—KASTES,
RGANI SMS, METHANE—-PRODUCTION,
ICLE, BI0OMASSs NUCLEAR-POWER,
L ING# ENERGY—-POLICY, USSR,
ICLE, CELLULOSE, LIQUID-FUEL,
Csy CDS/ COLD—-WATER-TRANSPCRT,
NO/ HYDRODYNAMIC—-LBDADSs GTEC,
ER-PIPE, ANALYSIS, OTEC, COS/
Ys THERMAL-STGRAGE, MEETINGS,
VE~-EVALUATIONs THERMAL=POWERS,
FUNCT/ THERMIDNIG-CONVERTERS,
COPPER, ALUMINUM, STANDARDSs
INDUSTRIAL-WASTESs CATALYSTSs
RDAs SYRSOL., MATH-SIMULATION,
HEATINGs CCOLING, RESIDENCESs
ECONOMIC—MODELs FLAT-PLATES,
Rs SPACE-HEATING, APARTIMENTS.
s USAs MATERIALS—~FABRICATIEBN,
ING» CODLINGs INDEX, PATENTS,
+ HEAT-PUMPS, TRANSFER-=FLUID,
EMPERATURE, USSR, ELECTRUODES,
—~PRODUCTIGN, STORAGE—-SYSTEMS,
TAX-CREDITSs» MASS-PRODUCTIBN,
FER, ECDONOMICSs. DESALINATION,
3. VOLUME-2, INSOLATION-DATA,
CATALOG, ARIZONA. CALIFORNIA.
POWER-GENERATION#
TI-FAMILY, ECONOMIC—ANALYSiS»
OTECs G/ ECONOMIC—INCENTIVES,
»y MASS—P/ FEDERAL—-GOVERNMENT,
TION, LEGISLATION, STANDARDS,
REGULATIONS, THERMAL—-STORAGES
ECENTRALIZED—~ENERGYs ARTICLE,
L~POWERs COLLECTORSs CONCENT/

AL—-POWER—PLANTS, OTEC—1#

EATINGs DISCOUNTED-CASH—FLOW»
HORIZONTAL—AXIS#

—SYSTEMS, OPTIMIZATION, OTEC,
WIND—-ENERGYs SITE-SELECTION,

POWER~=/ ANALYSISs SIMULATIGNS,

SY~-STCRAGE,y TECHNICAL-REPORT,
v SIMWESTs SIMULATLGN—MODELS,

CHICAGD s LAKE-MICHIGANs WASTE-
EHLAMYDOMONAS~-REINHARDI +» HYDRO
LCHLOROPHYLL ¥

CLEANLINESS,» OFECs POWER—-PLANT
GLIMATE, NEW-YORK, ATLAS, PYRA
CLIMATIC-STABILITY. DARRIEUS-R
CLIMATIC-VARTATIONS# /—ENERGY .,
CLIMATOLOGY, INSOLATILON, COOL1
CLOSED-CYCLE, OTEC, PLATFORMS,
CLOSED-RANKINE~-CYCLE# sASIBILI
COAL-GASIFICATION, GEDTHERMAL,
COAL-GASIFICATIONS MICRGO
COALs FUSSIL-FUELSH# ART
COALs PETROLEUM, OFF-SHORE-DRI
COAL s+ PHUOTOSYNTHESIS# /IAs ART
COLD-WATER-PIPEs ANALYSIS, OTE
COLD-WATER-PIPE. MODELINGs REY
COLD—WATER-TRANSPURT s COLD-WAT
EOLLECTORS, AIR-CONDITIONING.,
COLLECTORSs CONCENTRATING-REFL
COLLECEGRS,. FABRICATION, WORK-
COLLECTORSs FLAT-PLATE, CONCEN
GOLLECY(RSs GASIFICATION—-REACT
EOLLECTORS,s HEAT-PUMPS, THERMA
COLLECTORSs LIFE-CYCLE-COSTS,
COLLECTORSs PHOTOVOLTAICS# /E,
COLLECTORSs RODFING~MATERTALS,
COLLECTORSs STABILITY# /MISTRY
COLLECTORSs SYSTEMSs STGRAGE.
COLLECTORSs. THERMAL-STORAGE# /
COLLECTORSs THERMIONIC—GENERAT
COLLECTYQRS# /—GUOVERNMENT., MASS
COLLECTORS# /MMERCIALIZATION,
COLLECTGRS# /CMICSs HEAT-TRANS
CO0LLECTORSY /ATRIAL—APPLICATION
COLGRADO» OKLAHOMA, NEW-MEXICO
COMMERCIAL~-APPLICATIONSs STES,
COMMERCIAL-STRUCTURES, HEATING
COMMERCIAM IZATION,s MARKETING
COMMERCIALIZATION, TAX-CREBITS
COMMERCIALIZATIONs WATER-HEATI
COMMUNICATIONSs HEATING, COOLI
COMMUNLTIES, SOCLOENVIRONMENTA
CUOMPARATLVE—EVALUATIONs THERMA
*COMPARISON' NOT INDEXED
COMPONENT-TESTINGs OCEAN-THERM
GCOMPONENTSs ENERGY-STORAGE# /H
COMPUTER-CODESs WIND—-TURBINES,
COMPUTER-MODEL, HYDRAUL IC-TURB
COMPUTER-MODELSs TESTINGs SIGM
COMPUTER-PROGRA M., COST, QTEC,
COMPUTER-PROGRAM, ECONDMIC-FEA
COMPUTER~-PROGRAM, ECONCMIC-FEA
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ALUMI NUM—TUBED, OQPTIMIZATION,
E~-GENERATORs COS5Te. CONDENSERS
ULATICN-METHODs CTONSTRUCTION,
YSTEMSs FLOW—CHARTS, SILMWEST,
GRATING~SOLAR-CELLSy GRATING>»
UTILI/ HYBRIDs ARTICLEe EPRIS
RVATION, BOSTONs MAINTENANCESs
Ne THERMAL-POWERs COLLECTORS,
LIUM—ARS/ PHOTOVOLTAIC-CELLES,
Li3Ss FABRICATIDONs EVALUATION,
ARDS, COLLECTORS,s FLAT-PLATE,
DESy THERMOELEC/ THERMOPILES,
ATALOGs SUGAR-BEETSs ASPHALT.
TORs TURBINE-GENERATOR., COSY,
CO, PUERTO-RICOs HEAT—EXCHAN/

EUROPE, TECHNOLOGY-TRANSFER«
Ys POWER-PLANT, FOSSIL—-POWER,
NGSs SAFETY. CANADAs ALR-CGUA/S
TATE-COMMISSION.s REGULATIOCNS,
ORYTs INSULATIGNs ENFORCEMENTs
COOLINGs HEATINGs STATE-LAWS
ERMIC—ENERGYs AEDLIAN-ENERGYs
ABRICATIONs WIN/ WIND—WHEELS.

ARTICLE» CALCULATION—METHQD,
BIOMASSs ENERGY-CONSERVATION,
TORS, TECHNOLOGY/” INCENTIVES,
VERVIEWs ENERGY—~0OPTIONSs USA,
E+ ANALYSIS. IMPACT.s ORPTIONS,

EFFICIENCY, SUBSTRATE-SOURCE.
JTTONs AGRICULTURAL-RESITIDUES,
AIR—-CGONDITIONINGs HEAT-PUMPS,
EAR—POWER, ARTICLEs, OPLNIONS,
LTAs THERMOELECTRIC-ELEMENTS,
N=PRODUCTIONs ANIMAL—PROTE-IN,
ISTICSs SITINGs WEATHER—-DAT A,
FABRICATION, WORK—FUNCTIONS,

GYs HORIZONTAL—-AXIS, GERMANY,
ORAGEs M/ HEATING—~TECHNGOLUOGYs
MMERCIAL-STRUCTURESs HEATING.
Ny WASTE-HEAT, HEAT/ HEATING.
CGONS/ COVERVIEW. SOLAR—ACCESS,
CTORSs SYSTEMSs STO/ HEATINGS
SIA, CLIMATOLOGY» LINSOLATION.
L—INVESTMENT, PUMPSs HEATING»
ONSs VOLUME—-1,s, SPACE—HEATING,
Ss LIFE—/ ECCONOMICSs HEATING,
THERMIC—~DIGDE,

AGEs COMMUNICATIONSs REATING
OMIC-FEASIBILITY, ABSGRPTION,
TICLEs ELECTRIC-POWERs WATER,
LATION, FINANCIAL—LNCENT IVES,
TECs MLCRO/ TITANIUM, STRESSs

CONPUTER-PROGRAM# /IUM-TUBED,

COMPUTER-PROGRAM# /TUORs, TURBIN
COUOMPUTER-PROGRAM# ATICLE, CALC
COMPUTER-PROGRAMS sy FINAL—REPOR
COMPUTBER-SI MULATIONs CELL-GEDOM
COMPUTER-SIMULATIUNs ELECTRIC-
COMPUTER# /LDINGe ENERGY—CONSE
CONCENTRATING-REFLECTORS, TRAC
CONCENTRATOR—ARPL ICATIONSs GAL
CONCENTRATOR-ARRAYS# /SOLAR-CE
CONCENTRATORs SALT—-SQLUTIONS»

CONCENTRATORSs ISRAELs ELECTRO
CONCRETE. MEAT, MILKA# /ME-S5+ C
CONDENSERs COMPUTER-PROGRAM# /
CONFERENCE. OTECs GULF-OF-MEXI
CONSERVATION—-POLICIES#H USAS,
GCONSERVATRION-POLICYs ITALYs AR
CONSERVAYION-STANDARDSs BUILDI
CONSERVATION# ARNIA: REVIEW, S
CONSTRUCTION-CBSTS# /ARDS. REP
CONSTRUCTION-INDUSTRY# /CESS,

CONSTRUCTIONs ARTICLE# /INE-TH
LONSTRUCTIONSs BOGKs GERMANY, F
CONSTRUCTIONs GCOMPUT ER-PRGOGRAM
CONSTRUCTION# STROLEUM, WIND.

CONSUMERSs PSYGHO-ECONOMIC-FAC
CONSUMPTION. FOSSILL-FUELSs ECO
CONSUMPTION s PERSONAL~INTERVIE

CONTROLLED-ENVIRONMENTAL-AGRIC

CEONTROLSs BIOMASS# POLIL
CONTROLS# /TINGSs COLLECTORSS
GONTROVERSY % NUCL

CONVERSION~EEFICIENCY# ZAUSTRA
CONVERSION-EFFICLENCY, NUTRIEN
EONVERSION# AKe. WIND-CHARACTER
CONVERTER-PERFBRMANCEs METAL-O
CONVERTERSe SERVICE-ACLCESSIBIL
COOL ING-TECHNOLOGYs THERMAL-ST
COCLINGs APARTHMENTSs LUMINATIO
COOLINGs CHICAGOs LAKE-MICHIGA
COOLINGs HEATINGs STATE-LAWS,
CCGCLINGs INDEXs PATENTS, COLLE
COGLINGs PHOTOVOLTAICS, HEATIN
COOLINGs PHOTOVOLTAICSs POWER-
COCLINGs PROCESS-HEATs TIHERMAL
CGCOL INGy RESIDENCES. COLLECTOR
COCL INGs SPAGE-HEATING#
COOLINGs UTILITY-COMMISSIONS#
COOL ING# ECON
COULINGH AR
COPPERs ALUMINUWM, STANDARDS, C
CORROSICN-CRACKINGs AMMONIA, O
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Ow~-STR/A OTEC, AIR. SEA-WATER,
NSERVATIONs WEIGHT—-REDUCT ION»
NT», ELECTRIC/ ANALYSIS, £O0ST.
L5y OTECs PLATFUORMS, SIRUCTU/
ACE—HEATING,» IMPACT—ANALYSIS,
+ POWER—FLANTSs APLs LMSC, M/
5, SITESs AMMONIA—PRODUCT ION,
VAPORATORs TURBINE~GENERATOR»
EC-PLANT s ELECTRIC/ ANALYSISs
O-WATER-PIPE, ANALYSIS,. OTEC,
R—-PLANTSs THERMAL~EFFICIENCY,
SIMULATIGNs COMPUTER-PROGRAM,
FUELs QELL-5YSTEM, BASE—LUADs
PROPERTIESs ION—TIMRLANTATISN,
+ SPACE-HEATINGs FEASIBILITY/
WSs RUTATING/ AXISYMMETRICALS

PYROLYTIC-CIlL, SOLID-WASTE,
Ss AVAILABILITY.s USAs MANURE,
ONIAs METH/ FUELS., CHEMICALS,
» METHOGOLOGYs OCEAN-THERMAL.
GTECs FEASIBILATY,s HEAT=FLUX,
ERGY—CONSERVATION. EDUCATIONS
—MINING—-BARGE, OCEA/ TESTING,
PLANT 3y THERMODYNAMLC—EFFECTSs

SIBILITYs CLIMATLC~-STABILITY,
NETHERLANDSs GERMANYs VAUT,

TRIAL-APPLICATIONSs VOLUME—-3s
COMMUNITIESs S0C/ LIFESTYLE,
R-PIPE+ ANALYSIS, UTEC,. COST.
WER-PLANTS, BAGK—-UP-CAPACITY
ECONDMETRICSH

~CONSE/ FINANCIAL-ASSISTANCE,
ON, CALCULATIO/ RETROFITTING,
ALLIUM~ARSENIDEs FASRICATION,
N=S0OLAR-ARRY/ SLURRY—-WAFERINGs
GY—-POLICYs STATE-LEGISLATIGN.
ATICN, PLANNING, ENER/ GUIDE,
ELECTRIC-SYSTEMSs S/ ARTICRE,

URBINE s PROP/ ELECTRIC-PGOWER,

ATI/ FINAL-REPEBRT, WIND—-MAPS,
CSsy HEAT-TRANSFER, ECONOMICS,

LAR-ENERGY-SYSTEMSs HEAT—-PUM/
Es TLLUMINATION, REGULATIONSS
+ THERMAL—EFFICIENCYs LOSSES.,
# BUILDINGS.,
SC+ M/ COST-COMPARISONs OTEC,

APPLICATICGNS, BIGCONVERSION,

CORROSION-FATIGUE ., ALUMINUM, L
CORROS ION-PROTECT ION# Z/ERGY-CO
CEORROSICON-RESISTANCEs, OTEC-PLA
CORROSIONs BLOFGULINGs CHEMICA
COST—ANALYSISs SURVEY-LNSTRUME
COST-COMPARISGM, OTECs DESIGNS
COS5Ts ALUMI NUM-PREDUGTILONs ECO
LOSTs CONDENSERs COMPUTER-PROG
CO0ST» CORROSION-RESISTANCE, OT
COSTs DEEP-WATER-MOORING-LINES
COSTs HAZARDSs VAPUOR—GENERATIO
€0ST, OTEC, POWER-PLANT, TRANS
CUOSTy PEAK-POWER# /Cs AMMONIA-
COTE-CRYSTAL+ SPECTRAL—-RESPONS
CDUPLINGy GERMANY, WIND—ENERGY
CRITICAL-WITHDRAWAL s OTECs FLO
CROP-WASTE, FUEL~0ILS, SULFUR#
CROP-WASTES, REFUSEs SEWAGE, H
CROPSs BIDMASS—-CONVERSIONs AMM
CURRENT—-VEL.OCITYs ENVIRONMENTA
CURRENT.y FLORIDA~CDAST, ANALYS
CURRICULUM, HOME-ECONOMICS. EN
CYCLE-COMPONENTSs OTEC, HUGHES
CYCLE~RERFORMANCE » AMMONIA-CYC

DARRIEUS—-ROTOR». SAVONIUS—RGTOR
DARRIEUSs RESEARCH-PROGRAMS,s A
*BATA * NOT INDEXED

DATA—-B8ASE, WASTE-KECGOVERY# /US
DECENTRALIZED-ENERGY s ARTICLES
DEEP-WATER-MOGRING-LINES, PLAN
DEMAND~FACTORS# /Cs THERMAL-20
DEMAND—-MODELLNGs FUORECASTING.
DEMCNSTRATION,- GERMANY, ENERGY
DEMONSTRATION», LOAN—AMORTIZATI
DEMONSTRATION; PERFORMANCE, EC
DEMONSTRATION., SLICINGe SILICO
DEMONSTRATION, TELEMETRYs ENER
DEMONSTRATIUONSs ENERGY—-CONSERYVY
DEMONSTRATIONSs NORTH-DAKOTA

DENMARKs WIND-ENERGYs GEDSER-T

DENSITIESs WIND-ENERGY, APPLIC
DESALINATION, COLLECTORS# /OMI
TDESIGN * NOT INDEXED

DESIGN-GUIDEL INES, BIOMA3SS, SO
DESIGN-METHODOLOGIES# / ARTICL
DESIGN~SOLUT IONS# OTEC
DESIGN—-STANDARDS, ARTICLE, USA
DESIGNS, POWER-PLANTSs APL, LM
DEVELOPING-CBUNTRIES s GERMANY#
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ALTERNATE-ENERGY s GEOTHERMAL.,
ELECTRIC-POWERs ECONOMIC-GR/
ECONOMIC—-DATA, STATUS—REPCRT,
POLICY.# NUCLEAR-ENERGY»
» SOLAR-CELL—SYSTEMs ARTICLES
AT=E/ FINAL—-REPORT.: PROBLEMS,
LECTR/ THERMIONIC-CONVERTERS,
QYGVOLTAICSs PAPERs THRESHBL/S
GY—-STO/ BUOKs MHD-GENERATORS,
CONOMICy THE/ ENERGY-STORAGE,
ATUREs HEATINGs GERMANY. HEA/
NALYSIS, HISTORY s LITERATURES
S+ 1/ SAN-FRANCISCOs HEATINGs
+ EURDPE. INDEXH#
ANN#  APPROPRIATE-TECHNOLOGY
USTRY » LEGISLATIDON, BUSINESS,
UTORSs RETAILERSY ARCHITECTSe
SPACE—-HEATINGs WATER-HEATING>»
NERGY—-CEVELOPMENT» POLLUTIGNS
EONS, ECONOMICSs TECHNOLOGIEY
» NITRIC—~ACID-CYCLEs MIXTURE,
E3+ MANUFACTURERSs ENGINEERS,
WAVE-POWER., BIOMASS, ART ICLES
OLLUT ICN—CONTRBL s USEPA. MHD,
RGY-CONSERVATIONs WATER~-HEAT/
INGs IMP/ INCENTIVES—FEDERALS
E-CYCLE-COSTS,s SPACE-HEATINGs
STEXATER. PROTEIN-PRODUCT I8N,
ELECTROCHEMICAL—CELL Sy INDIA,.
RAMS, AERODYNAMIC—EFFICIENGY.

DEMANDG-MODEL INGs FORECAST ING,
STRUCTURESs HEY MULTI-FAMILY.,
ESTMENTs PUMPS/Z SAUDI—ARABIA,
STECs PHCTOVOLTAICY ARTICLES
TURE, HIGH-EFF/ APPLICATIONS,
NEERING/ ENERGY—CUONSERVATION,
Ns COS5Ts ALUMINUM-PRODUCTION,
Rs INDEPENDEN/ ENERGY—POLICY.
ONSERVATION, TECHNICAL—BASES,
CLAR-ENERGY—UTILIZATIONs USA«
ANALYSISs SURVEY—-INSTRUMENTS,
ONs CTOGLINGH
AT—-EXCHANGERSs AMMONIA-CYCLE,
ION-MODELS, COMPUTER=PROGRAM,
CAL-REPORT, CCMPUTER-PROGRAM,
L—-FEASIBILITY,s REVIEWs LITER/
ERDAs PETROLIUM.s NATURAL~GAS.
IESy AUSTRIAs ELECTRIC—POWER.,
DEVELOPMENTs TECHNIC/ SURVEY.,
AX—CRE/ NATIONAL~ENERGY—PLAN,
LIFE=C/ NATIONAL—ENERGY—-PLANS.

DEVELOPING-CUOUNTRIESs BIOCONVE
DEVELOPING—COQUNTRIES, AUSTRIA,
DEVELOPMENT -FORECAST# /4, USA,

DPEVELOPMENT » PLANNING, ENERGY-
DIELECTIRLC— ISOLATION# /S—ARRAY
DIMENSLONAL—-ANALYSISs OTECs HE

DI ODE-ARC-MODE»

VAPGR-DIODE, E

DIRECT-CONVERSIONs ARTICLE. PH
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TEXASs THERMAL—-STURAGE, HEAT-E
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JTHERMAL-ANALYSISs IMAGING—-SYST
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THERMAL—-EFF ICIENCY s FOULING# /
JFHERMAL-EFFICIENCY, COST, HAZA
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THERMAL-RERFORMANCE, HEAT-EXCH
THERMAL-PERFORMANCE# /0DEL, IN
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THERMAL-STORAGE+ CALCULATICONS#
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JHERMAL-STORAGE+ HEAT-TRANSPOGR
JHERMAL~-STORAGE s MEETINGS, COL
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THERMAL-STORAGE# 7 MATH-SIMULA
FHERMAL~STQRAGE# /, HEAT—-PUMPS
THERMIC-DIODEs CDOLINGs SPACE-~-
JHERMIONLC-CONVERTERS, BOUNDAR
FTHERMIONIC~-CONVERTERS, COLLECT
THERMIONIC-CONVERTERS# /EAM-GE
FHERMIONLC-CONVERTERS, DIUODE-A
FHERMIONLC-CONVERTERS, MAXIMIZ
THERMIONIC-CONVERTERS,s FAST-EL
JHERMIONLC-CONVERTERS, IONIZAT
THERMIONIC-ENERGY—-CUONVERSION,
THERMIOMNIC~ENERGY~CGNVERS ION,
THERMIONIC-GENERATORSs MATERIA
FTHERMIONIC—POWER-SYSTEMY¥ /LOW—
THERMIONLC-TGOPPING, THERMIONIC
THERMIONIC~-TOPPING, HEAT-EXCHA
THERMIONLC-TRIDDE# /s IDONIZATYI
THERMIONICS s POWER—GENERATOR,
THERMIONICS ¥ /SURING-METHODS,
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RAM, COS57, OTECs PUOWER-PLANT.
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THREE-PHASE » INDUCTIOGN-MOTGR.
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S5+ DESIGN-STANDARDSs ARTICLE,
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Al —EFFICIENCY,s COSTs HAZARDS»
ATICONs QOTECs COMPUTER—-MODEL,/
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WIND# CALLFORNIAs ALTERNATE
WINDMILLS, URBANs ENERGY—ANALY
WINDMILLS, WINB-PROFILESH
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HINDPOWER~SYSTEMS# /+ UNDERGRO
WINDPOWER, QTEC, TIDAL—-POWER,
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LIST OF ABBREVIATIONS

7th ABM Conf. and RSS Symp.: 7th Aerospace and Aeronautical
Meteorology Conf. and Remote Sensing from Satell-il=s Symp.

AES: American Electroplaters' Society
AES CFSC Symp.: AES Coatings For Solar Collectors Symr .
l16th ATAA ASM: 16th AIAA Aerospace Sciences Meeting

AIChE Symp. Series, 1l6th NHT Conf.: AIChE Symposium Series,
16th National Heat Transfer Conf.

AGA: American Gas Association

ASCE: American Society of Civil Engineers

BEI, Inc.: Biomass Energy Institute, Inc.

BHRA: British Hydromechanics Research Association

BNL: Brookhaven National Laboratory

BPNL: Battelle Pacific Northwest Laboratory

CEC: Commission of European Communities

2nd CFFBW Symp.: 2nd Clean Fuels From Biomass Wastes Symp.

CIRSL BSFM: Cambridge Information and Research Services, Ltd.;
British Gas School of Fuel Management

CIT: California Institute of Technology
DAA: Development Analysis Associates

Proc. of ECASEC Conf.: Proc. of Economic and Commercial Assessment
of Solar Energy Conversion Conf.

3rd Annual ECS Ceonf.: 3rd Annual Energy Conversion and Storage

Conf.
EEC Symp.: Environmental and Energy Conversion Symp.
l1st SemiAnnual EPRI SPR Mtg.: lst SemiAnnual EPRI Solar Program

Review Meeting

ERDA FWHRU Workshop: ERDA Fluid Waste Heat Recovery Utilization
Workshop !

ERDA SemiAnnual SPPR Mtg.: ERDA SemiAnnual Solar Photovoltaic
Program Review Meeting

lst ERDA SemiAnnual SPCP Conf.: 1lst ERDA SemiAnnual Solar
Photoveoltaic Conversion Program Conf.

FCST: Federal Council for Science and Technology

Conf. on Improving Efficiency in HECFRSCB: Conf. on Improving
Efficiency in HVAC Equipment and Components for Residential
and Small Commercial Buildings

IAMT Conf.: Inter-American Materials Technology Conf.
IEC: International Electronics Conference

12th IECE Conf.: 12th Intersociety Energy Conversion Engineering
Conf.

' Preceding page blank
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IEEE PES Summer Mtg: IEEE Power Engineering Society Summer Mtg.
IF: Industrial Forum ) .

. IGT: Institute '0of Gas Technology

ITASA: International Institute for Applied Systems Analysis

lst IMEFR Symp.: 1st International Materials and Energy From
Refuse Symp.

17th ISTS Conf.: 17th International Scientific-Technological.
Space Conf.

IWES Symp.: International Wind Energy Systems Symp.
JPL: Jet Propulsion Laboratories

Keynote Address before LACFL Conf.: EKeynote Address before Los
Angeles CGounty Federation of Labor Conf.

NCSTD:* National Center for Scientific and Technological
Documentation

NEF: ©National Energy Forum

NRC: National Research Council

NSHCIC: National Solar Heating and Cooling Information Center
NSF: National Science Foundation

NSI: National Space Institute:

OERT: Ocean Energy Research Technology

OESS Conf.: Ocean Engineering Symposium Series Conf.

OFEFPSA: Ocean Food and Energy Farm Project Systems Analysis
OPFA: Office of Petroleum Fuel Affairs

ORSA and IMS Jt. Nat'l Mtg.: Operations Research Society of
America and Institute of Management Sciences Joint
National Meeting

OSA: Optical Society of America

PASEWP Workshop: Practical Applications of Solar Energy to Wood
Processing Workshop

12th PSC: 12th Photovoltaics Specialists Conference

PVPC Workshop: Photovoltaics Power Conditioning Workshop

1977 PVSEC: 1977 Photovoltaics Solar Energy Conference

SAMT Conf.: Satellite Applications to.Marine Technology Conf.
SIPI: Scientists' Institute for Public Information

SNAME: Society of Naval Architects and Marine Engineers

7th SPG Symp.: 7th Synthetic Pipeline Gas Symp.

2nd STAR Symp.: 2nd Ship Technology And Research Symp.

STCPCP Proj.: Solar Thermal Conversion Program Central Power Proj.
Symp. on 5-MW STTF: Symp. on 5-MW Solar Thermal Test Facility
3rd. UP Symp.: 3rd Uranium Plasmas Symp.
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