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COMPTROILER GENERAL OF THE UNITED STATES
WASMINGTIN, 0. 20543

B-178205

The Honorable Hubert H. Humphrey
Chairman, Joint Economic Committee 17 ° 7
Congress of the United States

R
ras

N

al

Dear Mr. Chairman:

In response to your reguest of March 18, 1975, we obtained
information on specific areas of Federal and State solar energy research,
deyelopmant, and demonstration cctivities.

Generally cur review was limited to intervi ~ ¢rficiais of
various Federal agencies invclved in solar energs  :search, developrent,
and demonstration activities and making limited verification of tha
information cbtained. We obtained information on the States’ Iinvolvement
in solar energy research and developrent from the National Governors'
Conference in Washingion, D.C. The results of our review are contained
in Pppendix I.

Generaliy, we noted that:

--Four agencies carry out most »f the Federal Government's solar
energy research and development programs--the Energy Research ;
and Development Aaministraticn, the National Science Foundation, 2%
the Department of Agriculture, and the Kational Aercnautics and 42
Space Administraticn. 37

-3
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--Estimated Federal funding for thesa agencies for fiscal years
1975 and 1976 for solar energy research and development
activities is §52.7 million and $78.0 million, respectiveiy.
(See p. 2.)

~-fc of 2pril 30, 1975, about 522.1 million of the $49.7 million
available (33 million of fiscal year 1975 funds were deferred
to fiscal year 1976) had been spent or obliqated on solar
energy research and development activities. The remaining
§27.6 £illion 1s expected to Ye obligated by the end of the
fiscal year. (See p. 3.)

--The major Federal funding emphasis is on research, develaoment,
%nd denons§ration of the sglar heating and coeling technology.
See p. 7.)

-~The exzcutive branch has not issued guideiines on the allocation

of solar energy research and development funds to aveid dupli-
cation of activities. (Se2 p. 8.)

BEST DOCUMENT AVNLABLE
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--Programs do not exist for evaluating or certifying soler gnergy
devices; however, Federal efforts to develop a certification
program are underway. (See p. 9.}

--In addition to Federal furnding of sciar emergy research and
development activities, at least five stztes-~Arizonaz, Fioride,
Maryland, New Faxico. una fhig--are funding solar ennrQy
projects. Projects funded by these States wn*fn were urderway

during the pericd uuT' l 1974, through &pril B, 1975, amounted
to about $200,000. {S°e p. }G.}

This report may be of interest to committees ang cther Herbers of

Congress.
-é-’
NCEFS oure v
Sz;;;;;%; ¥ Jgfé;} /
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APPERDIX 1 APPENDIX T

FEDERAL AND STATE SOLAR
ENERGY RESCARCH, DEVELGPMENT, AND
DEMORSTRATIUN ACTIVITIES

BACKGROUND

Solar energy in its broadest serse is the energy obtained from the
heat or light of the sun. As a fuer, it is free. The cost of using such
energy is essentially for equipment, instaliation, and maintenance cos*.

The following are scme of the advantages of solar energy.
--1t is a virtuaily inexhaustible source.

--It is widely distrituted. ‘

--Its use introduces minimum environmental effects.

-~Its use will save fossi) fuels for alternate uses.

--1ts su¢cessful development by the United States can contribute to
an irproved balance of trade and the creation of an exportable
industry.

Until recently, sclar energy was considered to have only long-term
potential in helping to solve the Nation's energy problems. - Presently,
however, the Energy Research and Development Administration (ERDA) exoects
solar systems for heating and cooling buildings, wind energy conversion,
and bioconversion of fuels to be available commercially by the iate 1970s.
Alsc, power systens based upon solar energy conversion through solar
thermal, photovoitaic, and ocean thermal technology are expected te be
available ~ommercially by the mid-1980s. These <ystems are more Tully
described on pages 4 to 6.

The Energy Reorganization Act of 1974 (Public Law 93-438) was
enacted on Cctober 11, 1974, and went irto effect on January 18, 1975,
It established ERDA which consists of an Administrator, a Deputy Admin-
istrator, and six Assistant Administrators, one of whos is responsible
for solar, gecthermal, and advanced energy systems. ERDA s to bring
together and direct Federal activities relating te research and develop-
ment {R&D} of various energy scurces--inciuding salar. Before Public
Law 93-438 went into effect, the National Science Fourdation (NSF} was
the lead Federal agency for 211 =-31r gnirgy RED.

Thzre are three recent public laws which, together with the Energy
Reoroanization Act of 1574, bear on solar energy technology and imple-
mentation. These are (1} the Solar Heating and Cooling Demonstration
Act of 1974 (Public Law 93-409), (2) the Solar Energy Research, Develop-
ment, and Demonstration Act of 1974 {Public Law 93-473}, and {3} the
Federal Non-nuclear Erergy Research and Development Act of 1974 {Public

BEST DOCUMENT AVAILABLE
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APPENDIX 1 ' APPERDIX I

Law 93-577). These four laws give ERDA general authority to conduct a
wide range of activities related to insuring that economically com-
patitive and environmenzally acceptable solar energy technologies are
available to the Naticr at the earliest feasible time,

At the request of the Chairman of the Joint Economic Committee, we
obtained information cn the following arcas of solar energy research
and developrent activities.

~--Federal furding of solar energy research and development
activities in fiscal years 1975 and 1876,

--The various areas of solsr energy research and development
“activities.

--Gyidelines issued by the executive branch on the allezation
of solar energy RED funds to prevent duplicatton,

~--Certification progrzms for evaluating solar energy devices:
-~State-Tunded colar energy research programs and their
fundin g Ievels

FUNDING DATA FOR

FISCAL YEARS 1975 AND 1976

Four ageacies--NSF, the Atomic Energy tommission {AEC)/ERDA, the
Department of Agriculture, ana the Raticnal Aeronautics ang Space Admin-
{stration {MNASA;--carry ocut most of the Federal solar energy R&D. These
agencies perform work within their own agencies or have the work performed
under interagency agreements with other Federal agencies or under con-
tracts and grants with private industry or educational institutions. For
fiscal year 1375 the Congress appropriated about $52.7 million as follows
to these agencies for such activities.

FY 197¢

estimated
fundin

15377735%7
National Science Foundation $50.0
Atomic Energy Commission 1.2
Department of Agriculture .7

fiational Aercnautics and bpace

Adninistration .8
Tetal . $52.7
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These agencies have requested about *78 milifon for fiscal year 1976
for sciar energy R&D.

0fficials of these agencies told us that as of April 30, 1975, the
status of the $52.7 million was as follows:

--£22.1 million had been spent or obligeted.
--43 million has been deferred to fiscal year 1976.

~--%27.6 million is expected to he <pent or obligated by June 30,
1975.

The following table presents more specific information on funding
for solar energy RiD by these four agencies.

runding, Expenditures, And Obit:ations
Of Solar Energy R&D Activities

By Agency
Fiscal year 1975 Fiscal year
dAmount spent - 1976
Estimated or obligated Funds Estimated
Agency funding as of 4/30/75 remaining funrding
---------------------- (milTlons)-vremmocmmoccncna
National Science Foundation $10.0 $7.2 $2.8 s 6.0
Atomic Energy Commission/
Energy Rese:rch and Dev- c
eloprent Administration 38.2 14,4 L Y- 70.3
Degartment of Agriculture- 0.7 ) 0.7 - 0.8
National Reronautics and
Space Administration C.B 0.2 0.6 0.9
Total 2 $49.7  $22.1 $27.6 $78.0

3pifferences between the figures in this table and those in the table on
page 8 are the resu't of rounding.

blngtaﬂes $3 mitlion in ftscal year 1975 funds deferred to fi--al year
1976. :
1

CWith the creation of ERDA on January 19, 1975, $37 miliion of NSf and
$1.2 million of AEC solar energy R&D funds were transferred to ERDA.

il
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APPENDIX I APPERDIX [

We noted that other Government agencies were doing solar eﬁer'y R&D
which had not heey specific 1ly funded. This work was being congurted
28 tdrt of these agencies’ basic prograws. These agencies and the .mount
of funds they applied to solar energy R&D for fiscal year 1975 ard . ne
amount planned Tor Tiscal year 1976 follow,

Estimated funding

FY 1975 FY 1876

T {mitlionsY
Federal Energy Administration $0.1 $0.3
Department of the Interior 0.1 0.1
Department of Transportation-

Coast Guard 0.3 -
Department of Defernse 0.1 -
United States Postal Service L.4 -

Total _ §l§g. 0.4

SOLAR EXERGY RESEARCH, DEVELJPMENT,
#5D DEMONSTRATION ACTIVIVIES

Federal solar energy efforts are peing rarraed tut in six major
program areas.

--Solar heating and >goling,
--Solar thermal cogversion,
--Photovaltaic conversion,
--¥ind erergy conversion,
--Bioconversion to fuels, and
--0cean thermal conversion.
The prajects we identi jed that are teing carried cut by Federal
agencies, and the agencies' descriptions of such progects for each of the

above areas, are shown beginning or page 1i.

Solar heating ard cocling

Solar heating of buildings is one of the most cormon uses of solar
eneirgy. [In a typical solar heating and cooling system, water is neated
_as it passes through a solar collector and is then stored in a tank., In
the winter, the hot water would be circulated to the building heating

BEST DOCUMENT Avan
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RPREFDIL 1 AePERDIX 5

system; in the summer, the het w2ter would be used to power 3 system to
supply cold water or chil'2d air for use fn the building air ccnditioning
-ystem,

The overall objective of the heating and conling prograns is to
provide & tase for developing & conmercial solar energy ifroustry, T
achieve this, ERDA is sponsoring solar heating snd cooling research,
davelopnent, and demonstr:tion projects at other Foceral agerzies and at
commercial and educational institutions.

The Congrass appropriated zbout 317.% miilion to ERDA, NIF, MASA,
ard tha Department of Agriculture in fiscal year 1975 for sola= heziing
and cooling projects. As of Aoril 30, 1975, these agencies had spent
or cbligated about 57.6 miilion on sclar heating and cooling projects.

Solar thermal conversion

Solar thereal conversion systems collect solar radiation which ooy
be used directly as thermal energy or convarted to electric powsr. Heat
fs transferred from a2 collector system to a working Tluid in jenerate
electricity or provide ooth electricity and thermal anergy.

The overall program obiectives for the use 37 solsr therral conversion
techniques are to provide full system capability or wideipread preduction
37 supplementary electric and thermal oower 1n the 198Js 2nd to provice
full system capapilti’y for total eneray systems for Governm nt irsiailaticng,
urban and rural communities, and industrial loag renters.

The Congress appropriated about $10.! million to CRDA and NSF for
fiscal year 3975. As of April 30, 1975, these agencies had _jent or
obligated about 52.1 million on solar thermal conversion projects.

Pihotovoltaic conversion

Photovoltaic energy conversion is a process which generates electrical
energy directly from sunlight falling on & photo-sensitive mazerial {solar
cells). The cost of power production by solar cells is extremely high and
is the major obstacle to overcome. For this reascn, ERDA-supported pro-
Jjects ere concentrating on improvements in solar cells that wiil de-rease
the cost of photovolitaic power.

The cverall pragram yoal in photovoltaic conversion is to develop
economically viable photovoltaic electric power systems *hat are suitable
fur a variety of ter-estrial appiications end are capable of providirg
3 large cmount of the kation's energy requirements by the year 2000.

The Congress appropriated about $7.5 million to ERDA and NSF in
fiwcat year 1975 for photovoltaic conversion RED. As of Lpril 30, 1575,
“rese agencies had spent or oblicated about $5.6 millicn on ohotovoltaic
conversion projects. We also identified the Department of Transportation
and the Department of the Interior as otner agencies having photovoltaic
projects. :
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¥:-4_energy conversion

Sclar keat circulates the atmosphere, therefore, wind-driven machines
gre considered & form of solar power. The wind turns propel .ers which
drive generators €o produce electricity.

Tha primary objectiva of tnis progrem is to develop a technology
hase of lerge-scale, sconomically viable wind energy systems for suppiying
compercial electric power. The ceemercial implementation {is to be demon-
strated through large-scale experimental sysiems,

Tha Congress aopropriated ERDAR and KSF atout $6.9 mi?!ioa'in fiscal
year 1975 for wind energy conversion, ERDA znd %SF had spent or obiioated
about 3.1 million, as of April 30, 1875, on wind energy conversion pro-
Jects.

Bioconversion to fuels

The term bioconversion describes the process by which certain orgaric
raterials produced by photosyathesis are converted to usable fuels., The
objective of the program 1s to establish the commercial practicability of
producing large guantities of such materials, some which are currently
considered wastes, and converting them into clean fuels., fuels and enerqy
products that mey be produced from the biocconversion pracess include
synthetic natural gas, alcohol fuels, solid fuels, heat, and electricity.

The Congress appropristed about §4.6 million in fiscal yesr 1975 to
ERDA, HSF, and the Department of Agriculture for bicconversion, Ac of
Epril 30, 1875, these agencies had spent or ohligated about $1.3 milidon
on bioconversion projectis, '

Gcean therms) conversion

The ccean thermal conversion process uses the difference between the
temperature of the ocean's warm surface water and the deep, cold water to
produce electric power. The goal of this program 1s to establish the
technology base for demonstrating and commercially implementing large-scale
floating powerplants capable of converting ocean heat into electric power.

The Congress eppropriated about $2.8 million in fiscal vear 1675 to
ERDA and KSF for ocean thermal conversion. These agencies had spent or
cbiigated about $1.5 miliion, as of April 30, 1875, on ocean thermal
cunversion projects.

Sumary of Fedaral funding
by program areas

The following tables sumarize Federal furding of solar energy
R&D activities by program areas.
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Fiscal Year 1375 Funds Spent Or Obligated
Un Solar tnergy RID Activitiec
By Procram Areas
As OF April 30, 1675

Program ares ERDA HSE Aariculture HASA Total
------------------- ImiTHong J-=~~cesocccacccareca
Solar heating and
copling £ £ 9.1 30.2 $0. $7.8
Solar thermal
conversion 1.5 0.8 - © - 2.1
Photoyritaic
conversion 3.5 Z2A - - 5.6
Wind energy
conversion 1.5 1.6 - - 3.1
Sioconversion to .
fuels 0.3 8.6 0.4 - 1.3
{cean thermal .
conversion 0.7 0.8 - ‘ - 1.5
Other 8.3 30.5 - b0.3 0.9
 Total $13.8  §7.3 $0.7 0.2 s22.1

aProjects relating to general solar energy R&D activities which
could not readily be classified into one of the other program
greas.

PIncludes HASA projects related to satellite power systems.
GUIDELINES FOR ALLOCATION OF

SOLAR THERGY RESEARCH AND
DEVELOPHAENT FUIDS

ERDA and Office of Maragerent and Budget '0MB) officials told us that
tha executive branch has not issued guidelines aealing specificaliy with
dupiication of Federal efforts in carrying out solar energy R3D.

Acecording to an (M3 official, however, mechanisms exist inside ard
ovutside (HB which are in part aimed at avoiding duplication in zllocating
solar enercy R&D funds. These mechanisms are:
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--A division within (M8 which reviews agencies' furding requests
for solar enerqy pragrams to identify any duplications in
progras objectives. If duplicate program objectives are
identificd, (8 would take the necessary action to terminate
one of the programs.

--An Interagency Panel for Terrestrial Applicaticn of Solar
Energy chaired by ERDA which reviews solar en:rgy RAD programs
on g bimonthly bazis to {identify duplication of effarts in
solar energy programs,

CERTIFICATICH PRUGRAMS
FOR SOLAR ERERGY DEVICES

% certification program is aimed at attesting or certifying that a
system or each of 1ts components meets specified performance standards
under specified conditions. Federal officials tole us that certification
programs do not exist for evaluating solar energy devices with or without

Federal funds.

However, within the Government, efforts are underway for developing
a certification program. The Solar Heating and Cooling Demonstration Act
of 1974 (Public Law 93-409) provides for programs to demonstrate within
3 3J-year perind the practical use of solsr heating technology 2nd to
provide for developing and demonstrating within 2 5-year period the
practical use of combined heating and corling technology. To carry out
these grograns, the act directed the Secretary of Housing and Urban
Development (HUD)}, with the assistance of the National Bureau of Standards,
NASA, ard NSF, to prescribe and publish interim performance criteria for
solar heating and cooling components and systems for use in residential
gwellings under the dewonstration program. Estiblishing interim performance
¢riteria would be an important {nitial step leading to a certification
orogram.  ERDA plans 13 follow the interim performance criteria with the
additional steps needed to {mplement a certification program.

The act also directed the Secretary to, as soon as feasible, use data
available from the demonstration programs to prescribe and nuhlish {1}
definitive performance criteria for solar heating and cooling components
and systems to be used in residential dwellings, (2) definitive performance
criteria for such residential dwellings, and ?3) procedures whereby
rmanufacturers of solar heating and cooiing components and systems shall
have their products tested to provide certification that such products
conform to che above performance criteria.

Several agencies have made some progress towards achieving a certifi-
cation program:

--0n January 1, 1975, D published interim performance criteria
for soiar heating and cooling systsms. These criteria are to
be used for design, development, technical evaluation, and
procurement of the solar heating and cooling systems to bhe used
in the demonstration programs.
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~--ERDA has supported two programs with the objective of helping
to achieve & certification program. These programs were frinded
to develop stendard procedures for testing and rating two com-
ponents of the solar heating and cocling system--the soiar
coliector and heat storzee redia--for which commercial standards
du not exist. A& performance and testing stardard for solar
collectors was published in December 1974 and a draft of a
proposed standard for storage devices has been given to industry
for their cosments.

--RASA, in providing supporting research, has continved its
program for defining standard facility instrumentation and
equiprent needed in a certification iaboratory.

STATE-FUKDED SOLAH ENERGY
RESLARCH PROGRAMS

ERDA and NSF officials said that information on State-funded solar
energy programs was not readily available at the Federal level. These
officials toid us, howsver, that such informstion was available through
the National Governors'® Conference,

This orqanization orovided us 2 Tisting of State-funded projects.
This listing showed that, as of April 8, 1975, five States--Arizona,
Florida, Haryland, Hew Mexico, and Chio--were supporting on-going solar
energy projects.

As of April 8, 1975, State funding for the projects {dentified totaled
almost §200,000. A listing of the State-funded projects is presented

. below.
State-Funded Solar Energy
Research And Jevelopment ?rogects
Cn-Golirq As Gf April 8, 19
: ‘ State funding
Organization Preject title level
Arizona:
Arizora State University Rew concept for solar $ 4,500
electric generation
Arizona State University Efficient photovoitaic 3,900
: pever generation
Fiorida: .
Florida Technological Usar survey and technical 38,705
University assessment of solar

systems in Florida
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Maryland.
University of Marviand-
Kew Maxico:

University of hew Mexice
Hew Mexico State University
fhieo:

Battelle Memorial Institute

Total

FEDERAL SOLAR EKERGY RESEARCH,

DEVELOPMERT, AND DEMONSTRATION

PROJECTS

Solar energy panel

Heat pipe cerformance
ang life test:

Thermal trap soler
energy collector

Solar power heat pump

utitizing pivot tip-vame

rotating equipment

APPERDIX 1

€ 15,300
18,688
30,000
88,743

The following schedule shows information about fiscal year 1975 solar
energy research, development, and demonstration grants, contracts, and

in-hcuse projects.

Federal agency
and retipient

Descrintion

Soiar Heatiag And Cooling

Energy Research and
Development Admini;tration

University of California,
Los Angeles

Los &lamos Scientific
Laboratory

Texas Instruments, Inc.

e S e

Research on transparent $
structires for energy

1oss control in solar
energy collectors

Research on intearated
solar collector roof
structures

Research on cost-effective
and durable composite
collector plates for solar
energy collectors

Amount

84,400

126,000

79,100
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Federal agency
and recipient

tockheed His-ile and Space
Company, Inc.

University of Waterlso

Honeywell, Inc.
Dynatherm Corpcration
Battelle Columbus

Laboratories

University of Delaware

AR Corperation
University of Virginia

Westinghouse Electric
Corporation

Inter Technology Corporation

Igter Technology Corporation
General Electric

Honeywell, Inc,

Honeywell, Inc.

City of Santa Ciara

APPERDIX 1

Description Bmount
Resecarch or metal and ¢ B6,513

plastic honeycomb flat

plate solar collectors

Research on methods for 48,500
reducing heat losses from
flat plate solar collectors

Research on low cost means 144,000
of achieving solar collector :
absarber coatings and anti-

reflector coatings

Research on flat plate solar 54,300

collectors employing the
heat pipe principle for
heating and cooling

A criticel review and analysis 40,200
of the implications of the :
Phase O program

Consumer demand analysis 55,500
Timonium, Maryland, school 7294,0?4
air conditioning A

Personi} mobility : 34,815
Town £lementary School, 548,775
Atlanta, Georgla

Fauguier schoql experiment 54,655
Fauguier school experiment, 144,693
continuation .
Grover Cleveland Junicr 81,474
High School experiment

North Yiew Junior High 128,978
School experiment

Transportablie solar labo- 293,100
raitory :

Solar heating and cooling as 404,200

a publtic utility

trrt s o SN G, AP TN W R



Federal agency
and recipient

Korth Caroling State
University

Hittnan Associates
Auburn University
State of Comnecticut,

Department of Cosmunity
Affairs

Department of Housing and
Urban Develcpment

Department of Housing and
Urban Development

Department of Housing and
Urban Development

Department of Agriculture

Department of Agriculture

Department of Agriculture

Corps of Engineers

National Reronavtics and
Space Administration

APPENDIY T

Description fount
Greenhouse heating and § 58,000
cooling
Assessment of renkire cycle 32,439
engine
Potential for conversicn §1,200
and ytilization of solar
energy in poultry pro-
duction
Btilization of solar snergy 131,2C0
and energy conservation
measures in a State-supported
housing project for the
elderly
Solar house evaluation 18,500
Soiar energy residential 120,000
design and site planning
guide
Application of solar emergy 16,000
for heating and cooling of
buildings
Solar grain drying 300,000
Solar heating and cooling 430,000
in greenhouses and rural {estimate)
residences
Solar eﬁergy for drying 175,000
peanuts, forage, and
tobacco
Solar heating and cooling 588,000
demonstration project-~Ft.

Hood, Texas
Solar heating and cooling 446,000
technology .
13
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APPENDIX I

Federal agency
and recipient

In-house preject

In-house project

_ Depariment of Health,

Education, ard Welfare

Pennsylvania State
University

Description

Demgnstration to test the
concept of an entire solar
community {electricity,

space heat, air conditioning,

and hot water for a 12,000
sg. fi. building)

Demonstration fo test
practical use of a solar
pord as a cellector for
industrial use

Solar energy applications
program for health
facilities

Heat pump workshop

Energy Research and Davelopment Administration Total

National Science
Foundazion

Associated Universities,
Irc.

Massachusetts Institute of
Technology

Boeing Aerospace Company

i

University of Maryland

Texas AZM University

Support of U.S.-U.S.5.R.
cooperation in solar and
geothermal energy

Expioration of molecular
steve zeolites for the
cooling of buildings with
solar enerjy

Research on vacuum-insulated

glass solar energy collectors
with dyed fluid absorbers for

‘heating and cooiing of
buildings

Workshop on solar collectors

.for heating and cooling of

- "buildings

\Further development of the
?compressed film floating-
Ideck solar water heater

o e et e

APPENDIX

&t

§ 800,000

105,000

75,000

£2,073

$6,131,029

226,200

138,700

75,400

57,300

73,900

h e e St
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. In-house project Improverents in heating and 80,000

 APPENDIX T ~ APPERDIX 1

Federal agency .
and recipient Description Amount

University of Virginia Horkshop on solar energy $§ 59,400
- storage subsystems for
heating and cociing of

buildings
Southern Lalifornia Gas Study of the future roles 25,000
Company of the utility companies
National COceanic and Improvement of solar 415,000

Atmospheric Administration radiation data
Kational Science Foundation Total $1,070,500

National Aeronazutics and
Space Adrinistration

In-house project Residential building solar 125,000
heating and cooling at :
Marshall Space Flight
Center

tational Asronautics and Space Administration Total $ 125,000

Depariment of Agriculture . ' ' ;

cooling cf buildings
through the use of forest

I LI T e

materials
In-house project Design and performance of 60,000
solar heating systems for (estimate)
broiler houses /
In-house project Minimizing fuel required for 60,000
grain drying {estimate)
In-house project Peanut drying 60,000
{estirate)
Department of Agriculture Total $ 270,000
Air Force
In-house project Solar energy for Air Force 100.000
facilities requiraments
Air Force Total $ 100,000 :
15



APPENDIX I

Federal agency
ard vecip ant

B.S. Postel Service

In-house project

In-house project

U.5. Postal Service Total

Federal Erergy
Administration

National Sclence Foundation

National Bureau of
Standards

Hational Burecu of
Staniards

In-house project

Description

Solar system demonstraticn
post office--Ridley Park,
Pennsylvania

Design and engineering
paramet-ic program design
of solar system for the
Ridley Park, Pennsylvania,
post office demonstration
and future uses

Solar assisted water heater
for apartment houses

Analy.is of solar water
heating systems in detached
homes, townhouses, and
mobile homes

Retrofit an existing house
to receive a sterling encine

Program to evalyate and
demonstrate conservation of
fossil fuel energy for
single family dwellings

' Federal Energy Administration Total

Department of the Interior

In-house project

In-house project

Inclusion of a solar heating
system in the constructicn
of the Lovell Yisitors
Center, Big Horn Canyon
Rational Park

Studies to analyze the use
of solar enerqgy to save
fossil fuels

frount
$ 175,000
178,500
§ 353,560
25,000
" 30,000
50,000
25,000
$ 130,000
94,800
50,000

ABLE

APPENDIX 1

B



o o pemme e

-

P T

APPERRIZ 1

rederal agency
and recipient

Description

Department of the Interior Total

Solar Heating And Cooling Program Total

Solar Thermal Conversion

Energy Research and

Development Administration

The Aerospace Corporation

Argonne National Laboratory

University of Chicags

University of Houston

Atomic Energy Commission

Martin-Marietta Corporation

University of Minnesota
University of Minnesota

Naval Weapons Center

6. T. Sheldahl Company
' |
University of Minnesota

American Techrological
University :

J

The Aerospace Corporation

Soiar thermal conver<ion
program raragement support

Experimental {rvestigaticns
of non-imaging solar energy
collectors

Analytical investigatiens
of non-imaging solar energy
concentrators

Solar thermal power systems
based on optical transmission

Measurement of circumsolar
radiation

Solar power system and com-
ponent research

Extension of research applied
to solar thermal power systems

Extension of research applied
to solar thermal power systems

Model heliostat test program

 Solar power array for the
rconcentration of energy

g
iSolar power systems

gAna’.ysis of the applicability
sof solar thermal systems to
military installations

U.5. mission analysis

APPERDIX 1

Anount
$ 134,800
$8,315,289

83,276

18€,000

62,500

40,800
223,800
20,400
34,400
374,200

34,500
25,000

18,300
17,500

360,413

TN
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Federal agency ’ .
ard recipient Description Hmount

Hational Aeronautics and - Dynamic conversfon of solar § 53,200
Space Administration generated heat to electric-
ity o

Energy Research and Development Administration Tulai  §1,543,38%

Haticnal Science

roundation
The Aercspace Corporation Solar thermal conversion 38,200
mission analysis
Colorado State University Analysis of solar thermal 1,300
glectric nower systems .
“Kew Meuico State unisersity  Seminar on large-scale 20,100
selar energy test facilities. '
Cornell University Optical properties of 100,000
metallic surfaces, small
particles, and particulate
coatings
University of Arizona  Investigation of chemical 100,000
vapor methods for fabri-
catior of solar energy
converters
Hational Science Foundation Total $ 259,600 [note a]
Solar Thermal Conversion Program Total $1,802,989 [note 23

Photovoltaic Lonversion ’

Energy Research and
Davelopment Administration

Texas Instruments, Inc. Research on the optimum 172,400
silfcon quality for cost
effective solar cells
suitable for large-scale
terrestrial utilization

National Aeronautics and Assessment of photovoltaic 125,300

Space Administration-Jet conversion of solar energy
Propulsion Laboratory for torrestrial applications
18
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Federal agency
and recipient

Hational Rerocnautics and
Space Administraztion-Jet
Propulsion Laboratory

Hational Aeronautics and
Space Administration

National Aeronautics and
Space Adminiscration

Description
Silicon solar array project

Photovoltaic testirg ond
evaluation

ERDA-NASA workshop on solar
cell messurement metheds

Energy Research and Developmeat Bdministration Total

National Science
Foundaticn

Boston .niversity

California Institute of
Technology

1tek Corporation, Central
Research Laborasiories

Chio State University
Rasearch Foundation

University of Pennsylvania

Stanford University

Syracuse University

Westinghouse Electric
Corporation Reszarch
Laboratories

Photocherical conversion
of s¢lar energy

Exploratory study of

m1croana!ysxs of thin
1ims by backscattering

Spectrometry

Exploration of unconventional.

solar cells

Semiconductor-electrolyte
photovoltaic energy con-
verter

Semiannu 1 review meeting
of the NSF photovoltaic con-
version program

Appiied research on 11-v1
compound materials for
heterojunciion solar cells

Investigation of low cost
sglar celis based on semicon-
ducting Glass-Si hetero-
junction

Thin film solar cells for
terrestrial applications

vw gLS? BEN 3}5‘@

i
i
l
t

EPPERDIX 1

Sesint

£2,863,800

300,008

18.800

.?« ’£GG

187,856
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APPENDIX T

Federal agency
and recipient

Rutgers University, College
of Engineering

University of Delaware

RLA Laborateries

foerican Cyvamandd
Cerporaticn

Sesthern Methodist
University {with Texss
Instruments, In;.)

Jescrintion

Research on silicon Schottky §
photovoltaic dicdes for sglar
. engrgy conversion

Direct solar energy conversion

for large-scale terrestrial
use

Expi{taxial silicon teubrc?ogy

for low cost solar cells

Cadmium stannate selective

APPENDIR I

feount

28,700
366,500

163,900

162,000

opt.cal films for solar ensrcy

applications

Low cost thia film poly-
crystalliine solar cells
for terrestrial apnii-
cations

Katicnal Science Foundation Totel

Department of Transpertation

In-house project

Depart=ent of Transportation T

Dapartment of the Interior

In-house project

Solar power for aids tu
navigation

otal

installation and operatien
of 12 solar energy powered

mountain top radio repeater

cormunications facilities

Departnent of the Interior Total

Protovoltaic Conversion Program Total

Wind Energy Conversion

Enerqgy Research and
Deveiopment Administration

National Aeronautics and
Space Administration

Design study of a 1-Kd
scale aerogenerator

20

QT@ inlh

360,000

st ———
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$5,546,960 [rote a]
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APPERDIX 1

Federal zgency
and recipfent

Richigan State University

Eepartmenf of Agriculture

Kational Aeronautics and
Space Administration

¥ational Aeroiautics and
Snace Administration

APPERDIX

Description fmount

Application study of wind § 93,400
power technology to the
city of Hort, Michigan

¥ind energy 250,000

Experimental 100-kW wind 120,040
encrgy conversion syster

Jesign, fabrication, a=d §36,080
testing of composite tlades
for the experimental 100-kW
wind energy system

Energy Research and Development Administration Total  $1,493,400

Eational Science
roundation

Boston University

University of Byoming

Ynrthwestern University

Untversity of Massachusetts

Lolorado State University

Scientific Applications,
Inec.

AAY Corporation

- Lolorado State University

Monpe tential aerodynamics 35,380
for winomills in Shear-winds

Locating areas of high wind 35,800
energy potential by rewte

observations of aeolian

geamerphoiogy

Stochastic m-deling of site 45,709
wind characteristics

Investigation of the feasi- 130,000
bility of using windpower for
space heating in colder

climates
Sites for wind power instal- 50,500
lations
Research on wind energy con- 140,505

version systems

Production of methane using 80,400
offshore wind energy

Windpowered aeration for 39,800
remote lecations .

BEST DOCUMENT AVALA
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Federal acency
and recipleat

Bniversity of ¥izconsin

University of Wisconsin

(klahoma State Unilversity

The Hitie Corporation

Institute of Gas Technolcgy

Georgta Institute of
Techaology

University of Oklahoma

West ¥irginia University

Massachusetts Institute of
Tachnology

Planning Fesearch
Corporation

I

Battelle Memorial Institute,
Battelle Columbus Labo-

ratories i

Natioral Science Fourndation Totai

Hind Trmergy Conwersion Drogram Total

Dty o Yoo b SIS e, e ot s T o IS AT SR G T

Bescription

Kovel electric generation $
schemes for wind energy
systems

A wind-power supplementary
electric source employing a
nonsynchronous AC/DC/AC Tink
as an aid in enerqy manage-
ment

Development and adaptation of
field modylated generator
systems for wind energy
agpplications

Bissemination, utilization,
and coordination of wind
energy research

KWind-powared hydrogen electric
systems for farm and rural use

National wind energy
statistics for large arrays
of aerogenerators

Wind velocity as modified

. by gecmorphology

Innovative vertical axis
wind machines

Researc: on wind energy con-
version systems

Develop ent and experimental
applicatior of & research
program planning protocol

An evaluation of the potential

effects of wind energy systems
development

22
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Amount

"2.400

28,400

71,800

54,400

56,950

65,700

40,300

87,000

137,500

10,545

82,500

. RPPEMDIX 1

$1,286,100 [note al

$2,739,500 [note 2}
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APPERDIX 1 APPERDIX

Federal agency : ’ .
ard recipient Description Amount

Bioconversion fo Fuels

Energy Research and
Development Administraticn

The Mitre Corporation Solar energy rese.rch and £ 62,552
technology~-planning for
Project Independence

Unjversity of Washington Personnel mobility assign- 33,220
. mant . .
Department of Agriculture Utilization of agricultural 250,000

and forest residue for the
production of energy

Energy Research and Development Administration Total 3§ 246,182

Rational Science

Foundation
University of California, Bioconversion of solar energy 108,300
San Diego and production of hydrogen '

by photolysis

Hidwest Research Institute Affinity cross-linkin§ agents 84,300
. for enzyme stabilization and
jemobilization

University of Hiami Survey of hydrogen producing €3,100
‘ photosynthetic organisms in
tropical and subtropical
marine environments
/

{olumbia University Oxygen removing systems and 70,500

partial or complete replace-

ment of hydrogenase with

synthetic catalysts

University of Tennessee dorkshop on solar energy for 13,100
nitrogen fixation and hydrogen
production
National Science Foundationm Total § 344,100 [note a] .

Department of Agriculture

In-house project : Phetosynthetic sources of 464,000
C energy

23
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APPERDIX 1 APPENDIX 1

Federal agency

and recinfent | Description Amount
Department ot Agriculture Yotal $ 464,000

Department of the Interior

In-house project . taterials for se?ér energy 142,000
conversion -
Department of the Interior Total § 149,000
Bioconversion to fuels Program Jotal $1,303,282 [note 2]

Ocean Thermal Lonversion

Energy Research and
Baveloprent Administration

TR Systems and Energy Group, Ocean thermal energy con- 391,427
TRH, Inc. version--research on an
: engincering evaluation
and test program

Oklahoma State University Heat exchanger system 24,800
of Agriculture and Applied evaluatinn for the ocean
Science thermal enerqy conversion
' program
Naval Facilities Engineering Ocean thermal energy con~ 75,000
Conmand. Ravy Department version program
Naval Sea Systems {ommand, Ocean thermal energy con- 25,000
Navy Department version workshop, Houston,

Texas, 5/8-10/75
U.5. Naval Research Labe- Theoretical fluid dynamical 205,200
ratory state of resource availability

and environmental impact of
ocean thermal powerplants

Energy Research and Development Administration Total & 721,427

National Science

Foundaticon
Unfversity of Massachusetts, Technical and economic 190,000
Amherst feasibility of the ocean
' © thermal differences pro-
cess ‘

28 ; TIENETR T ’ 9
- OEST DOCUMENT AVAILARLE



e VTS Mt it By o Freve

APPEHDIX 1

Federal agency
and recipient

American Scciety of
International Law

Carnegie-¥ellcn University

University of Massachusetts

University of Hiami

APPERDIX I

Descrintion Amsunt
{icean therral energy con- $ 60,700
version--Tecal considerations
Solar ocean-based prwerplants 2,000
Technical and economic feasi- 2.000
bility of the ccean thermal
differences process as a
solar-driven energy process
with poterntial for signifi-
cant iopact on the U.S,
enerqy market
Ocean therral research con- 24,400

ference and warkshop

Energy Research and
Development Administration

Depariment of Agriculture

Department of Agriculture

Nationzl Sclence
Foundation

Planning Research ;
Corporation ,

American Rar Foundation

Hational Science Foundation Total § 279,100
Ocean Thermal Conversion Program Total $1,000,527
Miszellanecus Solar Energy Research
And Development Projects

Assessment of solar enercv 116,600
applicatiors to agriculture
Study of solar energy for 172,000
cattle feedlot operations
and irrigatioq pumps

Energy Research and Developmeni Administration Total § 288,000
{
Project development plan 80,100
support
i
Legal issues related to the 85,300
utilization of solar energy
é systematic analysis of the 14,581

Inter Techrology Corporation

/

\

\
|

K

Haticnal Science ﬁovndati

energy problem within the
pnited States

a Tozal

§ 179,981 [note a}
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APPERDIX 1 APPENDIA |

Federal agency :
and racipient Dascrintion Bmount

Hatfonal Aeronautics and
Space Administration

In-house project Space based solar power con- § 115,000
versfon and power relay
system -

National Aeronaulics and Space Administration Total $ 115,000

Hiscellaenous Projects Total ' % 532,981.{ncte al

Note a: Total does not include obligations for which detailed project
, information was not available as of April 30, 1975.
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