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Preface 

The research and development (R&D) described in this 
document was conducted within the U.S. Department 
of Energy's (DOE) Solar Thermal Technology (STT) Pro­
gram. The goal of the Solar Thermal Technology Program 
is to advance the engineering and scientific understand­
ing of solar thermal technology, and to establish the 
technology base from which private industry can 
develop solar thermal power production options for in­
troduction into the competitive energy market. 

Solar thermal technology concentrates the solar flux 
by means of tracking mirrors or lenses onto a receiver 
where the solar energy is absorbed as heat and con­
verted into electricity or incorporated into products 
as process heat. The two primary solar thermal 
technologies, central receivers and distributed receiv­
ers, employ various point and line-focus optics to con­
centrate sunlight. Current central receiver systems use 
fields of heliostats (two-axis tracking mirrors) to focus 
the sun's radiant energy onto a single tower-mounted 
receiver. Parabolic dishes up to 17 meters in diameter 
track the sun in two axes and use mirrors or Fresnel 
lenses to focus radiant energy onto a receiver. Troughs 
and bowls are line-focus tracking reflectors that con­
centrate sunlight onto receiver tubes along their focal 
lines. Concentrating collector modules can be used 
alone or in a multi-module system. The concentrated 
radiant energy absorbed by the solar thermal receiver 

is transported to the conversion process by a circulat­
ing working fluid. Receiver temperatures range from 
100°C in low-temperature troughs to over 1500°C in 
dish and central receiver systems. 

The Solar Thermal Technology Program is directing 
efforts to advance and improve each system concept 
through the research and development of solar thermal 
materials, components, and subsystems, and the test­
ing and performance evaluation of subsystems and sys­
tems. These efforts are carried out through the techni­
cal direction of DOE and its network of national 
laboratories who work with private industry. Together 
they establish a comprehensive, goal-directed program 
to improve performance and provide technically 
proven options for eventual incorporation into the na­
tion's energy supply. 

To be successful in contributing to an adequate na­
tional energy supply at reasonable cost, solar thermal 
energy must eventually be economically competitive 
with a variety of other energy sources. Components 
and system-level performance targets have been de­
veloped as quantitative program goals. The perform­
ance targets are used in planning research and develop­
ment activities, measuring progress, assessing alterna­
tive technology options, and making optimal compo­
nent developments. These targets will be pursued vig­
orously to ensure a successful program. 
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Introduction 

SERI has been designated by the U.S. Department of 
Energy to manage the nation's Solar Thermal Research 
Program within the national Solar Thermal Tech­
nology (STT) Program. Approximately 20% of the STT 
Program's annual funding is to be devoted annually 
to research; important SERI functions include: 

Conduct in-house research and systems analysis studies 
in support of STT Program goals and objectives (i.e., 
long-term, high-risk research on solar technologies that 
private industry cannot reasonably be expected to under­
take). 

Award and manage subcontracts - to industry, univer­
sities, federal laboratories, etc.-to perform research and 
development (R&D) in support of SERI in-house research 
and/or in support of STT Program objectives. 

Coordinate the transfer of research results into the 
technology development community or to industry. 

Identify, evaluate and benefit from R&D activities funded 
by other organizations (e.g., Naval Research Laboratory, 
Office of Naval Research, etc.) that have applicability to 
the STT Research Program. 

The R&D conducted in the STT Research Program is 
designed to advance scientific understanding and estab­
lish a sound technological base to enable industry and 
end-users to make well-informed choices among techno­
logy options. The major thrusts in the Program are: 

Development of silver/polymer film materials for use in 
constructing low-cost, lightweight collectors and con­
centrators. 

Development and demonstration of the feasibility of 
low-cost stretched membrane and other heliostat con­
cepts for high temperature production of electricity, 
IPH, and fuels and chemicals applications. Perform­
ance characteristics being sought are: life of at least 5 

years, average optical efficiency greater than 90%, and 
cost of $40 to $60/m 2 • 

Identification, characterization, and evaluation of heat 
transfer fluids and compatible storage materials for 
use with solar thermal receivers and heat exchangers 
that operate at temperatures in the range of 600°C to 
1100°C-materials that are low-cost, chemically inert, 
noncorrosive, and able to withstand thermal cycling, 
nonuniform heating and transient solar input. 

Conducting research to understand the high tempera­
ture/high flux direct absorption principle using that 
understanding to assess the technical feasibility of 
low-cost direct absorption receivers capable of operat­
ing efficiently at temperatures above 900°C, and to 
evaluate the potential of unique or beneficial use of 
concentrated solar flux. 

Identifying, evaluating and assessing the technical 
feasibility of promising new low-cost concepts and 
new applications of the technology. 

Scope of the Bibliography 

This bibliography contains citations of technical pub­
lications that have emerged from the federal Solar 
Thermal Technology (STT) Research Program at the 
Solar Energy Research Institute (SERI). The entries in­
clude research performed at SERI and at various uni­
versities and other organizations under SERI subcon­
tract from 1977 through September 30, 1984. The types 
of references include journal articles, papers presented 
in conference proceedings, monographs, chapters in 
monographs, and technical reports. 

How to Use This Bibliography 

With few exceptions, the citations in this bibliography 
begin with and are alphabetized according to the last 
name of the author(s) and by date of publication in 
descending order. Citations for which there are no au­
thors listed in the document are listed alphabetically 
by title before the author citations. Each citation is 
numbered sequentially and these numbers sequen­
tially and these numbers are used to identify items in 
the Author, Report Number, and Title Keyword Index­
es. The Title Keyword Index is not a subject index: 
the citations come directly from report titles. 
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Revisions of This Bibliography 

It is our intent to make this bibliography as complete 
as possible. We would appreciate your sending us any 
changes, corrections or additions to the attention of: 

Ms. Donna Hawkins 
Technical Information Branch 
Solar Energy Research Institute 
1617 Cole Boulevard 
Golden, Colorado 80401 

In case of additions please provide a copy or a reprint 
of the publication. We intend to update this biblio­
graphy once each year. 

Availability of Documents 

A concentrated effort has been made to ensure that 
the reader can obtain the documents represented by 
these citations. Books, journal articles, papers in con­
ference proceedings, papers issued by professional 
societies, technical reports, dissertations, and patents 
can be borrowed through public, academic, and special 
libraries. Most libraries offer an interlibrary loan ser­
vice to patrons. Through this interlibrary loan coopera­
tive arrangement a library is able to borrow documents 
unavailable in its own collection from other libraries. 
There may be charges for acquiring some materials. 
Publications from commercial publishers can be 
purchased through local bookstores. 

The National Technical Information Service (NTIS). 
NTIS is the central point for the public sale of 
government-funded research and development reports 
prepared by federal agencies, their contractors, or gran­
tees. In this bibliography, reports available through 
NTIS have that information in their citations. If an 
order number is not listed, the report number should 
be used including the SERI call letters (i.e., 
SERITP731587). All orders to NTIS must be prepaid 
by check, credit card, or charged to an existing account. 
All reports are available in microfiche for $4.50. The 
price for a paper copy of a report is based on number 
of pages. 

Table 1 lists the NTIS code, page range, and price for 
reports as of September 1984. An NTIS order blank is 
inserted at the end of this document in order to facili­
tate purchase of reports listed in the bibliography. 

Information on availability of other reports listed in this 
bibliography is included within the specific citations. 

Table I. NTIS Pricing Rates 

Code Page Range Price 

A02 001-025 7.00 
A03 026-050 8.50 
A04 051-075 10.00 
A05 076-100 11.50 
A06 101 -125 13.00 
A07 126-150 14.50 
A08 151-175 16.00 
A09 176-200 17.50 
A10 201-225 19.00 
A11 226-250 20.50 
A12 251-275 22.00 
A13 276-300 23.50 
A14 301-325 25.00 
A15 326-350 26.50 
A16 351-375 28.00 
A17 376-400 29.50 
A18 401-425 31.00 
A19 426-450 32.50 
A20 451-475 34.00 
A21 476-500 35.50 
A22 501-525 37.00 
A23 526-550 38.50 
A24 551-575 40.00 
A25 576-600 41.50 
A99 601 -up1 

1 Add $1.50 for each additional 25-page increment, or 
portion thereof. 
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