
‘&,... v 

. , 
. ,i 

,. .i 



In rspminse trr your reqtiest of krch 18, 1975, %e obta!‘nM 
dnfom;ltion on specjfic areas of Federal ar,d State solar energy research, 
developfwnt, ati dezwnstration tictivitfes. 

Generally car revfew was Ifmite- to fntervi “j cificials of 
varZaus Federal agentfer ~nuclved in solar energy. fsedrchl derelopwnt, 
and demonstration actiuitles and rr3kfng Ir'mited verifdcation of th2 
infoFFtlation cbtained. tie obtafned informtion art t,he States‘ fnvolvewnt 
in solar energy researci and devrslogm~~t from the Gtional Gosernorsl 
Conference in Wihingim, B.C. The results of wr review are contained 
fn kppendix i. 

Genera!i~~, we rooted that: 

. . 

--Four agencies carry out mos t .:f the Federa? Government's solar 
I energy research and develowent programs--the Energy Rb1je8$ath G : 
7 i and DereIop~~ent Aoaninjstraticn, the RationaB Science Foundation, 5 5; 
? the De~wtment of Agriculture, and the r;dtior,al Aeronautics and 42. 

a -. Space M%fnistratfon. 3; 
.c-- 

. 

--Estimated Federal fund!y Pot these agencies for fists? years 
1975 and 1976 far solar energy research and development 
activitfes is $52.7 milfbn and $78.0 nillion, respectively. 
(See p. 2.) 

--As CP April 30, 19!5, about $22.1 mfllisn of the $49.7 nil?ion 
waftable (53 mfllion of fiscal year 1975 funds were deffrred 
to ffSca1 year '5976) had been spent OF ablfgated on solar 
energy research and development activities. The r&Talnisg 
$27.6 pillion Is expected to k obligated by the end of the 
fiscal y@aF. (Se@ p. 3.) 

--The m&or Federal fundfng ekphasis is on research, devclxz-xzt, 
and dewnstrrrtion of the sofar heating and coolfng technology. 
(See pe 7.) 

--The executive branch has not issued quideiifies on the allocation 
af wlat energy research and development funds to avoid dupli- 
cation sf Xtjvities. (See p. 8.) 
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Solar energy In 5ts broadest sense is th? energy obtained frcm the 
heat or light of the sun. As a fuer, it is free. The cost of using such 
energy fs essentiaLly for equipment p installation, and maintenance (-0s:. 

The following are scm~ of the advantages of solaf energy. 

--It is a virtually inexhaustible swrce. 

--It is widely distrihded. 

--Its use introduces minimum environmentai effects. 

--Its use 1411 saw fossil fuels for altern2tte uses. 

--Its successful developwnt by the United States can cortfriblrtk to 
an ii?proved balmce of trade and the creation of an expcrrtable 
industry. 

Until recently, solar energy was concidered to'have only long-term 
potential in helping to solve the Hat-ion’s energy problems. Presently, 
however, the Energy Research and Oevelqment Administration (ERDA) exoects 
solar systems for heatjng and cooling buildings, wind energy conversion, 
and bjcconversion of fue!s to be available comnercialiy b!' the late 7970s. 
Also, pas?r sy;tms has- d: upon solar energy conversion through solar 
thermal, photovottaic, and ocean thermal technology are expected to be 
avartiiable commercfally by the mid-19805. These 'v&ems are more fully 
described on pages 4 to 6. 

The Energy Reorganization Act of 1974 (Publfc Law 93-43) was 
enacted on October 19, 1974, and went into effect on January t,S, 1975. 
It established ERDA plhich consists of an Administratw, a Deouty Mmin- 
Istrator, and six Assistant Adminfstrators, one of who? Ss responsible 
for solar, geothermal, and advanced energy systems. ERDA is to bring 
together and direct Federal activities relating to research and deuelop- 
merit (k&D) of various energy scurces--fncludfng satar. Before Public 
tan 93-438 went into effect, the National, Science Fsur-dation (NSFj was 
the Iead Federal agency for ;i!l '-:;f er,i:~j 9&i. 

Skc~~ ate three recent public laws which, together wfth the Energy 
Reorganization Act of 1974, bear on solar energy technology and imple- 
IW~titiOfi. These are (1) the Solar Heating and Cooling Demonstration 
Act of 7974 (Publk Law 93-439), (2) the Solar Energy Research, Gevelop- 
zent, and kmonstration Act of 1974 (Public Law 93-4733, and (3) the 
Federa! Won-nuclear Energy Research and Devclopwne Act of 1474 (Publfc 
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Law 93477). These fwr ?&a give EHi3A general authcr:ty to conduct a 
wide rar,g~ of actjvities reiated to insuring that econm$ca!iy cm- 
pctitive arid ewfroniwntal~y acceptable solar energy technologtes are 
awilabie to the Haticr at the earliest feasible tice. 

At the reqt;est of the ':ha!pmar, of the Joint Econcnic Comfttez, w 
obtained infcrmarior; cm tk following arcas af solar energy research 
and developrmt activitfe~. 

--Federal furding eP solar energy researqh and deveIapmnt 
activities Zn fiscal years 1975 and 1976. 

--The various areas of selar energy researrh and development 
activities. 

--Guidelines issued by the executive branch on the allczation 
of solar energy R&T; funds to prevent duplicattos. 

-- Certffication p3-ogrzms for evaluating solar energy devices: 

--Stbr+Funk! zofar energy research programs and their 
fxidfng level 5. 

FL!'GTt;G @TF CX? 
j?%At f'E&RS 1975 A:19 1976 -_A - :- 

Four agexies--SF, the Atomic Energy ~omission {AEC)/ERDA, the 
Departwrit of Agricu:ture, arla the Nat4cnal Aeronautics and Space Mmfn- 
istraticn &!ASAj--carry cut most of the Federal soPar energy R&D. These 
qxtcles perform wxk Uwithin tkir own agencfes or have the wwk performed 
under interqency agreemenrs wth other Federal agencies or under con- 
tracts and grants with prfvate indostqv or educattona? instittit:ons. For 
flrcal year 1975 the Congress appropriated abmt $52.7 million as follcm 
to these agexies for such activities. 

Hatfonal Science Foundation $50.0 

At&c Energy Comiksion 1.2 

Oepzrtment of Agrfculture ? . . 

tiationz.1 Aercnautics and Space 
MSnistration 

T@tal 

.2 

$52.7 - 



These agencies have requested about 578 mSlI:an far fiscal year 1875 
for solar energy R&5. . 

Officials of these agencies told us that as of April 30, 1975, the 
status of the $52.7 mtltfon was as fellows: 

--$22.1 million had been spent x obligated. 

--$3 nfllion has been deferred to fiscal year 1976. 

--$27.6 million is expected to $e r?ent or obligated by June 313, 
a 975. 

The following table presents more specffic infotwtion on funding 
for sojar energy PAD by these four agencies. 

Fundinq, Expenditures, Anlf Dbli:atlons 
Of Solar Energy R&D Activities 

By Agency 

Asexc -- 

Hatlonal Science Foundation 

Atomic Energy C&inission/ 
Energy &sc:rch and Ikv- 
elopmnt Arhninistratian 

Department of Agriculture 

Hattonal A.erona?rtks and 
Space Administration 

Fiscal year 1975 Fiscal year 
dAriio~rlt spent - 1976 

Estimated or obligated Funds Estimated 
fending as of 4/3Oi75 

---------.------------(nSllions 

$10.0 $ 7.2 S 2.8 % 6.0 

c38.2 !4.i1 ._ 24.2 70.3 

0.7 0.7 0.8 _- 

D.8 0.2 0.6 0.9 

$49.7 $22.1 $27.6 578-O 

aDffferences between the figures in this ta$fe and those fn the table in 
page 8 are the result of roundfng. 

%ncludes $4 million In fiscal year 19?5 funds deferred to f!-?a1 year 
1970. 

/ 
%!ith the creation of ERDA on January 19, 1975, $37 million oi rCSF and 

$1.2 million Gf AEC solar energy R&D funds were transferred to ER3A. 



Estinated fundi- 
FYT9K FY B76 
--I-lir;illions)j 

Federal Energy Aiministratfon $0.1 so.3 

Depant of the Interior 

&?paPtJK?flt of ?rdFSpGFt3tiOE- 

Coast Giiard 

0.5 0.1 

0.3 

Department of Defew 0.1 

United States Postal Service 

Total 

Federal solar energy efforts are oeing carried cut in six major 

program areas. 

--Solar heating and xoling, 

--Solar thermal conversioffc 

--Photovaltaic conversion, 

--Uirrd energy conversion, 

--Bioconversfon to fue?s, ar\d 

--Ocean thermal conversion. 

The Fmjects we identjfied that are Zeing carried out by Federal. 
agencies, and the agencies' descriptions of such projects for each of the 
abow? areas, ate shown beginning OF page il. 

.- . 

Solar heating ard cooling 

Solar heating of buildings is one of the most comn uses of sdar 
energy. En a typicat solar heating and cwlfng system, Eater is kated 
as it passes thrwgh a solar collector ac4 is ther, stored in a tack. In 
the winter, the hot water wid be circulated to the Wldinq heating 



The CGngress apprGpriAted abonut $lo.! million tc CRDA a;ld HSi for 
ffscai year 1975. As t-f Apt-II 30, 1975, these agencies had :jent ur 
obligated about 52.1 million on solar therm1 conversion projects. 

Photovolt2ic cbnversion 

Phatovoltafc energy convrirsiGn $s a process whicE. generates electrical 
energy directly frm sun?fght falling Gn a photo-sensit;ve mm-iai (solar 
cells). The cost of power productfqn by solar cells is extrmefy hick and 
is the major obstacle to ovewme. For this reastn, EROA-supported pro- 
jects nre cGxeQratfng Gn improwmnts <II solar cells that will df:rease 
the cost 96 phctovolta~c power. 

The cverall pmgram goal in photovoltaic conversim is to dwelop 
econcmically vi?ble pkotovoltaic electric power systems l kt are suitable' 
f& a var5ety of terestrial applications &MI arts capable of providir:g 
a large momt of the hation's energy rfquiremnts by ;hc year 2000. 

The Congress appropriated a?out 57.5 millfon to WI.4 and HSF in 
fi;ca; year 1975 for photavoitaic conrersion R&D. AS of ksri? 33, 3975, 
Ckse agencies had spefit or obliS3rF;d about $5.6 ntillian cm n~otovoltaic 
cmversion pmjects. ke also ideP;tified the Departwnt of TranscarQtion 
aid the Depar*mt af f,he Interior as other agencies having photavoltait 
projects. 
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9 6.1 

1.5 

3.5 

1.5 

0.3 

0.7 

“0.3 

$13.9 

9.7 so.2 

0.6 w 

2.1 - 

1.6 

0.6 0.4 

$ 7.5 

2.1 

5.6 

3.‘t 

1.3 

I.5 

0.9 

522.1 
-.ir 

aProjects relatfng to general solar energy R&O actfvfties gitrrch 
could not readily be ClaSSfffttd fnto one of the other psogtm 
BH!aS. 

%tcludes R&/i piqjects related to satellite power systems. 

ERDA a&! Office sf kr;ager?cnt and Budget :l?%) afficfals told us that 
the executive branch has not issued gufdelines walfng speciffcalIy with 
buplicathx~ of Federal efforts in carrying out solar energy R&D. 



--A divQsian #itRfc cm w5ich reviews agencfee' furding requests 
~QF solar ener~ pm.yms to fdenaffy any duplkatfans in 
prog! 33 objecttves L If dup'ticake pfogrm objectives are 
IdcnUfiti, ii-48 weld take the necessary actton to terminate 
one of the pmgrtwis. 

--An Tntcragency Panel fQi= ferrestrfaf App~ics%n Of 5o!ar 
En?rqy c!z'kred by EP!A which revfe~s salar c?irqy R&D pmgram 
or! a bfmnthly basds to identSfy duplication of effsrts fn 
selar energy progrms. 

4 cert.fflcatfon groF-a-ail3 is aiwd at attesting or certifying that a 
system or each of its ccqments meets rpeciffed petformrm starx!ards 
undev specffIed conditfms. Federal offfc:als eosLi us that certification 
prograw do r?ot exist for evaluatfng solar eprergg devices with OF wlthcut 
Federa? funds. 

However, wftt'iff? the &mrnTent, efferts are undemy for developfng 
a tcrtiftcation progtm. TM Solar Heating and Cooling Demonstration Act 
of 1374 (PubIre Lart 93-W] provfdes fw program to demnstratti within 
a J-year pef~od t?ie practical use of salbf heating technoltqy end to 
provide fcr devefopfng and demnstrating &thin a 5-year peFiOd the 
practical use of combined heatfng an4 corliny technology. To carry out 
these jz:'ograrYs. the act d9recteC the Secretary of Housing and Urban 
Ckvelopent (MD), with the assfstance of the National Bureau of Stmdards, 
WA, ard NSF, to prescrfbe and publfsh interim perfomnce criteria for 
solar heating anA coollrq cknents and systems for use in residential 
&e914ngs under the dewnrtratlon pmgrae. Es+.lblishfng fnterl~ performance 
CdtWid #Mild be Bft fqvFt%??t filftial Step leading to a U?FtffkatfQ!l 
pFOtpY%??e. ERDA plans ts follow the interla perfommce criteria wfth the 
additIona step needed to kqlment a certificatjon program. 

The act also dirxted *the Secretary to, as soon as feasjble, use data 
available ffm th@? dmstratfon programs to pt@SCFib@ and nuhltsh {I) 
deffnitive perfommce criteria for solar heating and coo:fnq cozpoonents 
and systems to be used In resfdentfal dwellfn 
criteria for such resider&t&3 dwellings, a& 9 

s, (2) deffnltjve perfomnce 
3) mxe&res whereby 

t%mufaciurers of solar heatfng and COQY~IXJ components and system shall 
have thejf Froducts test& to prwjde certifjcstIon that such products 
conform to the above pwfomme Witk?Fi$. 

Severa? agencies have made soze progress towards achievjqg a certffi- 
cation program: 

--On Jarmat-y 1, 1975, I%3D priblished Snteffn; performme criterfa 
for so9ar heatir;g and coooiing systems. These criterfa are to 
be used for desfgn, develownt, technical evaluation, and 
procweawnt of the solar heaatjng and coolfng systems to be used 
fn the demnstraticirr programs. 



--E!?DA has su~$mted tw prcpc~rdrris with tk Gbfeci’ive of helping 
ta achfeve d cert+ffcation program. These programs were f~wkd 
to develop standad j?~ocedures for testfs~ and rating PHo cm- 
patents of the solar heatlrq and clwl$cg systm--the solar 
fGli?C(:tGr &X! k?St StOFZg+? IE&dia--fQr #h!Ch C&merCfa’l StHKkird5 
do not. exist= ci perfomante and testing statdard for solar 
collectors ms publ-ished 4n Decmber 1974 ami a draft of a 
proposecf standad fGr stGrac;e devices has been gfwi to industry 
fGr their coZ%T?~s. 

ERDA and NSF GfPIcials safd that fnformtion Gn State-funded solar 
energy pri3grams ~25 not readily available at the Federal level. These 
offlciais told us, k5wew=, that such SnfomtIon was avaIlable through 
the htf63R2t ~Ow.Y-nWS~ 63Rf~FW.it. 

As of April 8, 7975, State fmdifig for the projects identffied totaled 
altmt fXlO,OOQ, A BIsting of the State-funded projects Is presented 
betw. 

Project title 

Arizona: 

.?ritom State University MS concept for solar 
.electrfc generatfon 

Arizona State Unfwersfty Efficient photavoltafc 
i-w generat+? 

Florida: 

Ffcdda Technological 
University 

Uw survey arid technical 
assessment of solar 
systems in FlorIda 

State funding 
level 

$ 4,500 

3,9m 

38,705 
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Mew &xxico state Mversity 

Qhio: 

htte?le tkmorial Institute 

. 

Sciar energy panel 

i-kat pipe x--formince 
and life test: 

Therm1 trap solar 
energy cnl leclor 

Solar power beat pump 
utilizing pfvot tip-vane 
rotating equipment 

. 

‘5 15,300 

18,Eaa 

30,wKJ 

88,743 

The following schedule shows information about fiscal year 1975 sofar 
energy research, developmnt, ar;d dmnsttaticn grants, cmtracts, avd 
In-hose projects. 

Federal agency 
and recfpient Description hlwnt 

Soiar Heati:lg And Coolinp 

Los Angel& 

Los Alamos Scientifhz 
Laboratory 

Texas Instruments, Iy. 

Energy Research and 
Bevclopmnt Mmn~stratfon 

Unirrrsity of Cafffornia, Research on transparent 5 84,450 
structvres for energy 
1~~s control in sola: 
energy collectors 

Research art integrated 
solar collector roof 
structures 

126,000 

Research on cost-effective 73,105 
and durable composite 
caltector plates for solar 
energy col?Ec tors 



University of iL3ter?Gl 

Wcneyw.Yl* Inc. 

Dynatherm Corporation 

8aete1 le co?uli?bus 
LdbG?-iftOtd@S 

tlniversity of Deianare 

A91 Corporation 

VnSversfty of VIt-ginfa 

k'estinghouse Electric . 
Corporation 

Inter Technology Corporation 

Inter Technology Corporatim 

General Electric 

Honej*l?, Inc. 

Honeycielt, Inc. 

Research cm metal and 
plastic honeycmb flat 
plate solar collectors 

Research on iwthcds for 
reducing heat losses frcm 
flat plate solar collators 

Research on low cost mans 
of achfevfng 5GlX CO~~eC’tOP 
absorber csatfngs and anti- 
reflector coatings 

Research cm flat plate solar 
collectars employing the 
heat pfpe principle for 
heatirtg and cootiy 

A criticdl review and analysis 
of the inplfcations of the 
Phase 0 program 

Cmsume~ demnd analysis 

fi~monium, Wyland, school 
afr conditioning 

Person31 rmbflity 

Tm f~ementary School D 
Atlanta, Georgfa 

fauguier school experfment 

Fauquier school experiment, 
continuation 

Graver Cleveland Junior 
High School experiment 

iUart*h View Anior High 
School experiment 

Transportable solar labo- 
raiory 

Solar heating and cooling as 
a public utility 

12 

488,99o 

54,300 

S5,5M 

294,074 

34,815 

548,775 

54,655 

144,693 

8T,474 

128,978 

293,100 

41r4,200 



kubJrn University 

state of ConnEzticut, 
Departnctnt of Comni ty 
Affairs 

Deifar?zent of Housing and 
Urban Develqment 

kpartmnt of Housing and 
a-ban Bevel ctpn t 

Department of Housing and 
Urban Developcnent 

Deparment of Agricultwe 

Oeparbfent of Agriculture 

lk;Mrtmnt of Agriculture 

Corps of Engineers 

Kationaf k-mastics awl 
Space Administration 

Descrfption i%?mlnt 

Greenhouse heating and s 55, t"OG 

Assessaent of rd~Air\e cycle 
engine 

Potential for ccwersiwi 
and utflizztion of solar 
energy fn prJu1try pro- 
duction 

Utilization of solar energy 
and energy conservaticn 
r2easures in a State-su9pwted 
housing project for the 
elderly 

Solar house evaluatkm 

Solar energy residential 
design and site planning 
guide 

Application of solar energy 
ftx heating and co0lir.g of 
buildings 

Solar grain drying 

Solar heating and cooling 
fn greenhouses and rural 
residences 

Solar energy for dt-yfng 
peanuts, forage, and 
tobacco 

Solar heating and cooling 4:. dmnstratioh project- 
Hood, Texas 

Solar heating and cool fng 
technology . 

“13 

32,439 

$1 0 ,22 

t3t ,x0 

18,5OD 

120,DDD 

16,000 

300,000’ 

430,DDD 
festimate) 

575,000 

5!3t3,000 

W2,DOD 
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Federal agency 
and recipient 

In-house pro&ct 

In-house project 

Description P-. writ - -- 

Dmostration to .-test t3i 5 80Q,000 
concept af an entire solar 
cmtinity (electricity, 
space heat, afr co;lditioning, 
and hot b+ater for a ?2,EXl 
sq. ft. building) 

Demonstration to test 
practfcal use of a solar 
pond as a collector for 
-industrial use 

Depar’kent of Mcalth, 
Education, a& Welfare 

Solar energy applications 
program for health 
facilities 

Pennsylvania State Heat pump worksimp 
University 0 

Energy Research and Dovelommt Adn+nistration Tz+,z! 

Eational Science 
Foundation 

AssQc~ated Unfversities, 
Inc. 

&ssachusetts Instftute of 
Technology 

Eoefng Aera$pace Company Research on vacuum-invJlated 

University of &ryland 

Texas A&!! University i 

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

Exploration of molecular 
sitve zeolttos for the 
cooling of burldIngs with 
solar eher3y 

lo(5,OOQ 

glass solar energy collectors 
with dyed fluid absorbers for 
heating ati ccmiing of 
Mldings 

Workshop on solar col'lectors 
for heating and coojfng of 
buildings 

57,300 

Further development of the 
compr+ed fflm floating- 
deck solar water heater 

73,900 

i 



Fe&wal xjcricy 
and Fee ipient .-- "- 

Unfversity of i'irginia 

QescrQpx7 -* -- 

~oorkshop on solar energy 
. storage subsystess for 

heating and cooifng Gf 
buildings 

Soljthem tElifC.lrnia &as Study of the Future rcrles 
Company of the ctflity ccmpan-fes 

Mtt5onal Oceanic arxl Improvement of solar 
AtmoSpheFiC Adzinist?atfon radiation data 

Xatianal S=iense Fcwdation Total 

National A9onautics ani 
Space MzinistratrGn 

I: n-house projec i Residential building solar 
heating and cooling at 
Marshall Space Flight 
Center 

Hat&ma1 Aeronautics and Space AdminfstratiGn Total s 125,000 

Depsrtmxlt of 8grlcwlture 

h-house project Inpromrents In heatfng am! 
cooling rf buiIdir?gs 
through the use of 'forest 
materials 

90*00G ; 

In-house project Design and performance of 
solar heating systems for 
broiler houses 

Hfnimizing sFue1 required for 
grain drying 

In-house prrjject Peanut drying 

Department of kjriculture Total 

Air Force 

In-house project Solar energy for Air Force 

i facilities requirements 

Air Force Tctel 

Am0iKkt -- 

s 59,400 

72§,000 

60,000 
(estimate] 

: - 

$ 270,000 

70d.0000 

5 100,000 

: 



APPE8DIX E 

Federal agency 
and recip snt Descripti0iI 

U.C. Pastel Servfce 

Solar systm demonstration 
post ofifce--RIdley Park, 
Pennsylvania 

In-house project Design arid engineering 
paramet-ic program design 
of solar system for the 
Ric?ley Park, Pennsylvania, 
post office d=Onstration 
and future uses 

U.S. Postal Service Total 

.%tionel Scfence Foundation Solar assfsted water heater 
for apartmnt houses 

National &ireau of 
Standa& 

Analy;is -of salar water 
heating systems in detached 
homes, tmtimses, and 
mobile hones 

ktional Burem of Retrofit an existing house 
StMafds to receiw a sterlina enaim 

In-house project Program to evaluate and 
dmnstrate conservation of 
fossil fuel energy for . 
single family dwellings 

Federal Energy AdminSstration Total 

Departmnt of the Interior . 

h-house project Inclusion of a solar heating 
system In the construction 
of the tovell VisI tors 
Center, Big Horn Canyon 
Hational Park 

In-home project Studies to analyze the use 
of solar energy to save 
fossil fuels 

16.’ 

5 353,5crO 

25,000 

30.000 



The Aerospace CorporatSon 

University of Chicago 

UnivePsity of HolIston 

I : Atmfc Energy conmission 

Martin-Marietta Corporation 

University of Minikota 

Universfty of Pfinnesota 

Naval lJ!eapons Center 
. : . ._ 

i G. T. Sbeldafrl Company 
3 i 
i i 
5 &iversfty of Minnesota 
i 
t hE?rican fechmlogical 
: University I 

'I 

Solar therm1 conver~fon 
prografl rwagezent sbrpport 

Experbenta? irvestigaticns 
of non-imaging solar energy 
co1 7ectors 

Analytical 3nvestigatfons 
of non-fmaging solar energy 
concentrators 

Solar thermal power systfm 
based on optfcal tf-ans~~ission 

!+zasurcment of circunsolar 
radietlon 

Sslar power system and ccm- 
ponent research 

Extensron of research applied 
to solar thermal power systems 

Extension of research applied 
to solar thermal power systems 

&de1 ftel jostat test program 

: Solar powr array for the 
; cancentration of energy 
/ 
/Solar pwer systems 
t 
iAna?ysis 
I 

of the applicability 
of solar thepl systeiis +,(I; 
military fnstallations 

U.S. n;ission analysis 

e3,276 

18E,000 

40,000 

233 ,aoa 

i 

20,400 

34,400 

374,200 

3% ,mJ 

25,000 



kPPWDIK 5 

Federal agency 
a-d recipient Deserfptim 

pHational &mnautfcs and Dynamic conversfon of solar 
Space k.i3inist?-ation genkated heat t3 electrfc- 

ity 

Energy Resea~h and De~ekpnent AMnistration Tu&i $1,543,38S 

The Aerosjzxxe titpOFt3tiOfl Solar thermal convers+on 
m!ssion analy5is 

Colorado State University Analysis of solar therm1 
electric peer systems 

Fker P&rim State ufr3:er;<ty Seminar on large-scale 
solar erwgy test facilfties 

Cornell University Optical properties of 
metallic surfaces, sm.219 
particles, and part!culate 
coatings 

Investigatfon of chknical 
vapor methods for fabri- 
ca:fon of solar-energy 
converters 

Hatfoml Science Foundation fota? 

Solar Thermal Conversfon Program Total 

, 
Photovoltafc Conversion 

Enemy Research and 
lkvelopnent Adninlslration 

Texas Instmnents, Inc. Research qn thy optimm 
silfcon quality for cost 
effective solar cells 
suitable for large-scale 
terrestrfal utilization 

Natfoml kr-onautfcs and Assessment of photovoltaic 
Space kb3inistration-Jet 
Propufston Laboratory 

conversion of solar energy 
for terrestrial apg?ications 

AFPEHDIX I 

38,200 

1,300 

20,1aa 

\oo,oao 

100,000 

i72,4!H 

129,300 



Federal agency 
and recipient Dew-iption - 

iIatlona1 Aeronautics and Silicon solar army 
Space .4dfn9nfstrat90n-&t 
PFGpU’lSiOn k&Of-atOry 

project 

Hatfonal Science 
&m&i tion 

Boston ,nfversity 

Itek Corporation, Central 
Research tabora:ories 

Ohio Stale University 
R 2sarch Foudatkm 

tlniversity of Penmylvania 

Stanfof$ ifniversity 

. 

Mestinghotise Electric 
CorporatWi &starch 
taboratorfes 

I 
i 

Photochrtrtical conversion 
of solar energy 

Exploratory study of 
microanalysis of thin 
fibs by backscattering 
spectrometry 

Explorat?on of unconventional 
solar ccl 1s 

5miconductor-electro?yte 
phetovoltaic energy con- 
verter 

Sfmiarm 1 review meeting 
of the NSF pI.otovoltaic con- 
versfsn program 

Appiieo research on Ii&! 
ccqound materials for 
hetemjunctfan solar ~31s 

Invest3gatfon of low cost 
solar cells based on semicon- 
ducting Glass-Si hetero- 
junction 

Thin film solar cells for 
terrestrial a?Dlicbtions 



5escrfption ilt%x,i;zt 

Research on sllfcon Schottky S 2ir,m 
photovaltak dfccies for SOlSP 
enerQ)r P.onversJara 

Dftett salar energy c0irvers1an 366,555 
far large-scale terrestrial 
use 

l.O# cost thin film poly- 
crystallSne solat- cells 
for terrcstrC31 3wll- 
caths 

5epa*nt 018 Tronqmtatfon 

1rihouse project Solar pwr for aids to 
navfgath 

Imstallath and operatIm 
of 12 solar energy powered 
muntafn top ratiS repeater 
mmunications facilities 

5epatint of the InteAor Total 

&atovoltaSc Conversion Prcgrm Total 

Wfnd Energy Conversion 

H2tfonaal kronautfcs 2nd 
Space kiafnf stration 

Design aK.fy Of 2 I-b?v 
9x1 e aerogenera tar 

m,@xl 

4,450 

I 

5 4,450 

650,505 

25 



Federal agency 
and recfgfent 

f4fcbig.m state Unf verstty 

DescrijitSon 

Cdcrado State Unfversity 

tecatfng weas of high wind 
energy potential by ~w0te 
obscrvattons of aeoliar: 
gemwpholcgy 

Stothastfc m.blfng of site 
wind c!kwacter5stics 

Inoestigdtion Of the feasi- 
bility of using windpower for 
space heating In co?det 
cl hmqtes 

Sites fctr wfnd pwer fnstal- 
lations 

Research cm wind energgr con- 
version system 

50,slE 

140,5Ds 



-_m 1. . T+- _ .- -. . 

Rove1 electrfc generatlon I$ 
SCher&S POF wind energy 
SyStfZi 

h wird-power supplementary 
electric source employing a 
nonsynchrorms AClNlAC link 
as an aid In energy rmage- 
m37e 

Devela~~nt and adapt&ion of 
dteld m4tilated generator 
system for wind energy 
eppl icatlans 

DlssedRatfon, util izstion, 
and cow4in~tfon of wind 
energy research 

Wind-powered hydrogen el@ctrie 
system for farm and wral use 

kiiional wind energy 
statistics far large arrays 
of aerogenerators 

Mind velocity as mod$ffed 
by gecmorphalogy 

fnnovat~ve vertkal axis 
whtd pachines 

Reseam .on wind energy COG- 
versfon systems 

kvelopmt and experimental 
applicatfon of a research 
program planning protocol 

28 ,a3 

71 ,Bf;O 

56,950 

65,‘IBQ 
, 
I 

40,3m I 
1 

83 JEO 
1 
f 
E 

Batte'lfe liearlal Institrrtc, An evaluation of the potentisl 
Battelle CoQftrnrbirs tab effects of w4nd energy systems 
ratories 

1 
deve? cpmnt 

Natior*l Schxe Fmrdation Total 



Bfatcnversfsn to Fuels 

%ldP eneFgy WS&Ffh and 
teshnology--plaRn4r:g for 
Project Independence 

lCnfvcrsfty cf &shfRgton Persomel r&.ltfty assign; 
rent 

Departmat of I?grieulture Utilization of agricultural 
and forest residue fQr the 
productfon of energy 

Energy Research and Oeveioplent Administration Total 

Natfonal Scfem? 
Fom~atfon 

Unfversfty of Hiamf 

Columbfa Unfversfty 

. 
University of Tennessee 

Bioconversion of solar energy 
and production of hydrogen 
by phGtOlySi5 

MfPnity cross-lfnkin~ acients 
for entyne stab11 izatian-and 
imbllizstfan 

Survey of hydrogen producing 
photosynthetic organfsm; fri 
tropical and subtropical 
marfne environments 

Oxygen removfng systems and 
partial or complete replace- 
ment of hydrzgenase wfth 
synthetic catalysts 

2orkshop OR solar energy for 
rrftragen fixation and hydrogen * _. 

8430 

68,199 

/ 
79,5fx 

13,169 

6 
Wiana? Sr,iente Faundation Total 

a Department of Agrfculture 
I 

gn-house pFr3ject 
1. . . 

Phatosynthetic sources of 4@*990 
energy - 

5< 23 



Naval Facflitics Engfneerfng Ocean them1 energy eon- 
cmnd, r&y oeparwnt vers :'m prugriim 

RawI Sea System Cwmand, Ocean thermal energy con- 
Navy Departnmt VefSfon WUrkSbQp, tfOUjt.On, 

Texas, 5/8-1 o/75 

391,427 

_' 

U.S. Naval ReseaKh baba- fheoretfcal fluid dynamical 205,200 
k-8 tCtt=y state of resource availability 

and entrirormenta? fmpaet of 
. ocean thermal powerplants 

;;r 
m Energy Research md Development Mmfrristratfon Total s 721,423 

:. Unfversfty of kfassatitisetts, Technical and economic 
AAerst 

190,000 
feasibfffty of the ocean 
therm1 differences pro- 
CfSS 



University of Xiami 

iechnicai md eccnomic ieacl- 

bility of tk ecean tFlemd1 
dfffereriies pracess as a 
solar-driven energy process 
with pote~ti;f? for signifi- 

cant inpact on the U.S. 

er;ergy market 

Qcean therml research cm- 
ference at-d wwkshop 

MiscelFanecus Solar Energy Research 
And Devei@pcntBriPJects 

Energy Research and 
ih?Yelopm??nt A&intstration 

Departient of &p-i cuf ture Assessrent of solar enercv 
appiicaiiom to agriculture 

Departwnt of A@241 ture Study of solar energy for 
cattle feedlot operations 
and irti~atfon pumps 

Energy Research and Develownt Administration Total 

Planning Research ; poject develqxwnt plan 
suoport Corporation 
I 

American 33r Foundatiori Legal issues related to the 
utilization of sslar energy 

Snter Yerhnology Corporation 

Natiofial Science 

s 288,000 
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