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SoLaR. BvERGY PRosect /1

Lfne application ol solar nolograms can be dividea 1nto three
pasic categories, depending uporn thne conversion tecnnique used .o
apply or narness tue radiation. fhe solar nolograms will be dev-—
eloped in eact one 01 these three areas, all using basically the
Sdiie camera dand techniques, but having sligntly ditrferent optical
Or uaterial characteristics-—-depenaing on tune speciiic appiicataion,.
machl appllication area will result in a nuwber o° proaucts—--immed-
lutely or 1n tne projectea future. .

i'he three applicatlion areas are 1) dlrect electrical convers-
1on 0l s80lar radiation tnrougn the use 0l solar cells or pnoto-
voltaic cells--so0lld state devices tnat directiy convert raalant
crnergy Llnto lLow voltage hign current electricity; <£) thermal elect-
rical conversion, such tnat the sun's energy will be used to heat
O WOIniNg o mealum, suchh as a steam turoline, and consequently eltner
proviae direct work applicatinons or, more lixkely, ve used to gen-
erate electrical power tnrough driving an electrical generator; »)
applicatlon in this area involves the use 0ol direct sSun radiation
concentrated into a dirrfuse, SOLL Or appropriately shaped rocus,
iluitialiy, the units produced will pe experimental in nature, al-
tonougn tney shiould quickly evolve into hard products.

DInsCl minClRICAL CuNValwlun UNLLOD

Pne Uerst wctual product will ve developea and made avallaole
For wale within tne first three wmontns. Lt will oe a small lo inch
dlsmelLer solar hologram utllizing a directling radiation Lnto a small
array oi conventional solar cells., +this unit will provige a 12 volg
dc cunarglng voltage Lo recharge small pattery-powered equlpuent oF

any Kind using rechargeable batteries. Lhie unit will put out power
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Lr Ghe ralige o0 L/7% o L wabl initially, and s the solar cells
are developed or Luproved 1n ellilciency, coula poltentiaily put
JUL 9 Wwaltls oL power.

wven this rirsv small unit will proviae a capablility 1or
people to ubillize elecuironlc Aevices 1ln remote locations rop
agefiunite periods 21 Lime. Lhe second unlt o this Gype will pe
4 5 X 4 00U solar screen Or array 921 screens Lo convert sunlight
into elecoricity airectliy, and will generate L volts dc, in the
range 01 Lu=5U watlts ana with an 1mproved etfriciency probably as
nuctl a3 lud wdlls of electlrecal power.

Ine small unit(es snown in tfigure L)will ve oL sucn & snape
and siZe Lnat can be easily backpackKed anda carried i1nto remnote
Locations., &4 5 X 4% 00U unit could also pe wade in a sectioned
panel as snown in igure Ja, and could pbe carried 1nuo rewodote Lo-
cations witnout dillLculiy. 1h1s unlt could eusily provide enough
charglng power LO Operale remote radios, telephones, provide a
signilicant amount o1 useable light at night, recnarge lamp dal-
teries, sound system patleries, as well as a vast array ol elect-
rical applliances.

the third unit ln this series will e approximately o x Y
reet Ln size. Lthe 1irst unitvs will generate between iUU and 209
walts, witn a potential of 1,000 watt alrect elecutrical generat-
ion from & unit using improved cells. Yhls unist will have a cap-
abrliity ol gererating l<, 24, or L1O0 volts dc or ac. Lhne unlt could
be mounted easily on the rool oI a car Oor a larger vehlcle, and
taken to any location accessible to the venicle; 1t could pe air-
dropped into remote areas, and provide a countlnuous source or
electrical power Ior signiilcant 1nstvallations ob all Cypes. vert-
ainly 1t would pe suiliclient for powerlug a house 1n a rcmdote locat-
ion operating on a minlmal electrical econouwy basis.

rnis univ would also provide enougn power to directly arive
an electric venicle, wnich will also be aeveloped witnln tne rirst

year. I'nls venicle will be extremely lignht-weigtic, basically obullt
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lrom two conventional ndicycles carrying a solar screen as 10s
rool, providlng approximately L norsepower ol essentially cost-
tree travel at cruising speeds up Lo 50U miles per hour.

Flgure 4 shows a preliminary sKetch ol tne solar car, in
wiilclhl the solar screen 1s mountea on top. 1he solar cell unic
1s mounted directly uncer the screen, and a nicat pattery sys-
teir 1s located beneath The rear seat. 1his car will carry 2-5
people, with an additional luggage payload on tne back as well
as a large basket or tray 1n iront. 1he power conlrol unit
would direct that portion oI the power not used to drive tne
venicle into tne battery charging systei, SO that potentially
the car could be driven all day at a phenomenal cruising speed
and then all night on the charge built up 1n tne patteries Lron
the excess power.

rhe advantages oL uslug a solar nologram to collect cuergy
10r an array o1 solar celis are 1) that the directlion ol tne
orientation ot the entire unlt can remain constant throughout
tne day--designed to lie approximately norizontai, depending
on tiie time O yedr and tne lattltude of use. oUnce a siumple
adjustinent is made 1or these factors, the unlt ¢an remain in
orne position at all vimes, and not have Lo De WOVed Quring the
Quy; aud <) another obvious advaantage 1s that Lhe area and nume-
ver or solar cells used would pe reduced by a ractor ol lu, which
18 a signillcant cost reduction.

lu faciu, tne primary cost of the whole unit would pe 1n tne
solur cells. these two factors together--tnat the unit would not
nave to be revolveu to frollow the sun, and that UThe actual num-
ber of solar cells required wouid be substantially reducea--pro-
vides a very significant commercial advantage over any other ex-

lsting or conventional optical type ol direct solar converter.

IneduiAay bobCrlRICAL CunVitoilun UNLLS
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ine I'irst year eltort in tnermal electrical coaversion will
begln with the construction or a £9 X 40U 100U platriorm wnicn wall
mount a solar screen wnlcn eventually may e as large as 40 x 2U
ieet 1n width ana height. Jihe Iirst solar screen bullt wili pe
considerably smaller, Lowever. sle entire project will procede
in three stages: tne tirst stage will pe used to drive a swall
steam generator, gencrating pbetween .1 ana 1 Kilowatt. ihe screen
s51%Ze Ior tnls unit will be approximately 2 X 4 leet. Jlnen llie
second unit of tnis type will pe a screen nearly ten times larger,
generating trrom L vo 5 gkilowatts itnitially ana witn a Irinal pro-
jected output of 1ty to 55U KiLlowatcs.

I'he plan 1or tne l.rst year would pe U0 aevelop a Llinal
power station unit tnrough these stages, copies ol which would
Lnen ve avalluable tor sale. A 5U Kilowatt unit could provide
enough power ror a gmall comnpunity, on an average power basis.
By thne counclusion 21 Lais projeci, enouglh data would have Leen
optained LO aetermine Gtne teasiviliby Or designling even larger
units, possibly ol a maguitude capable of directly converting
exlsting thermal vliectrical power stations, wnicn presently burn
01l O generate clectrical power.

Lt 1s diflicult to say at btals tiwme whetlner thal lloul ap-
plication would pe 1mmnedlately feasible, bul unguestionably,
arter a few years ol development, a solar nolograpnlc screen
large enougn to convert a 1-10 megawatt thermal powered gener-
ator directly to solar energy would be realizable. {nis could
be accouplished without any turtner cost than tne holographic
screen and tne modifications to tne poller and heat transier
systems. all the Other existing steam, turbine, electric,
generator and power control technology would remaln intact ana
corntinue LO IUNCTLON &S 1T does presently.

ine advantage 01 using solar nolographic collection tech-
nigues [or this application 1s enormous. the .uitial instal-

ftation cost wna wailntenance ol an optical coillector requirling
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constant traceklng woula bLe staggering, especiallt, coumpared to
Lhe cost oL 4 solar nologram. aAnd tue long terw agalntenance
and replacewent costs L'or an optical systen large enough to
convert a lU megawatt power plant 15 almost veyond calculaviowu.

I'he Tract that rno such system exists Loday Speaks Ior 1iusell.

vlrpol! RADIALLUN AND HBALTING UNLLD

in thls area lhere will be a numper o0l eXperiments carried
out tanroughnout the year that may lead to immedlate applications,
Ine initial units, bowever, will all ope experiumental in nature,
and not designeda 1or sale. rhe 1irst area oI signiticance Ln
the application ol alrect radiation wili pe a holograpnic solar
root 1ror a small not nouse or garaen area. 41U witl Le capable
ol collecting lignt over 5 to 4 times of tne actual planted area
oL the hothouse, and will softly focus tnis energy to create a
troplcal environuwent in a northern latituae.

Llhe obvious aavantage oI a solar nolograin used 1n this con-
nect.on 1s that i1t will not require any motion in order to ve el-
fective; no mechanisms will be necessary to move the nolographic
paneis, which wilil be rixeda in place Ln the rool. anotner ad-
vantage galned by the use oI tue holographic tecnnigue 1s that
tue actual area covered can be designed in tne hologram soO that
there will ve only a unitform lLncrease ol sSolar energy witnout any
not spots o1 Iocussing elriects, as would occur with a conventlon-
al optical system. & tuird inherent aavantage 1s tnat the Lignt
could be spectralliy simeared over Uile garden area so that plants
that Lnrive Ln specilic areds ol tie visSiovle gspectrum, Such as
ialrured or ultraviolet, could be appropriately planted and en-
rianced.

wome of Che energy will ve directly used to create approp-

riate temperatbure dnd humidlty conditiovns inslde the hothouse to



Posle gy progect/o

o

Simulate any tropical environwenl deslred.

A& secouna agpplication in the area ol direct radciatlon will
De A4 Solar cooxing unit, Lnvolving a large, ixXed holograpliic
screen, as shown in rigure /. praalatlon will ope rellected Irom
a4 sheetmetual or plastic-backed miprror onto a CooKing surlace,
and could be used tnrougnout Lne day. agaln, tne use ol the
solar nologram weans that a [1xed 1nstallation is possible, ana
no tracKklng is required. ihe temperature concentration 0Ol sun-
Light 1n various CcOOKINg areas, suchi as the high neat plates,
lower neat grill areas, and unilorm oven areas, can be easily pe
regulated by the appropriate design of tue pwologram 1Tsell, witn-
out any furctier drfifusing Oor rocussing OpLlcs. Dpasically, tne
holograpnic pattern would bDe oI tne stove top Lisell, witn var-
Ltation 1n the brigntness of tne nologram being directly reiated
to tne GLeuwperature oi tie respective CcookKing area.

A solar waier neater will be designed wanich will have certain
advantages over previous attenpts i1n tuls area, sSucClh as a CapacClly
0l reaching nigher water temperatures, and malntaining tuoose teup-
eratures constantly auring thie day. wsarller designs, which nave
been the only successful use ol solar energy thus lar, nave nad
Limited erticiency.

1nls unit wiail pe designed to provide water at temperatures
up to borling, with an automatic 1low regulator through tne heat
transier area $o0 that regardless of the sun's bdbrightness or pos-—
ttion, tne tempurature output can ove maintained--altnougn the tlow
way e reduced or increased with avalilaole sunlighc. 1ne addition
ol styrofoam storage tanks will be developed Ior storing This water
Lor low sun perious.

1he last experimentcal area in direct rauciation uses wiil ve
Ln tne development oI solar wWinaows using ootn reflection and
Lransmission nolopgrams. the main characteristic of tie solar
wondow will pve that tLhne design, given a specliic orientation iu

a structure, will ve cupaole ot reflecting all or any part o1 tae
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sun's energy, thus eliminating all airect heatlng tnrough the
Wilnaow wilithout lumparing vision through :U. 1Lhe opbviocus ap-

plications of such a window in large oulrldings 1in counection
willli the reauction ol tpe sun neat loading and tue consequent
reduction ol alr conditloning costs nas lumanediate comnmercial

Lnplications.

lneoretically, Chere 1s no reason why such winadws cannot
pe produced at a lower cost Lunan present day windows. ‘Whe
solar nolopgrapnhic window could redlirect the radiation Lnvd any
desired darea, wost simply directly oacK at tne sun itsell, or
could, conceivably, be locussed Lnto ailreclt or thermo-elecuric
collectors ror direct power conversion 01 the sun's energy Lrom
reflections orf cne buslding 1tseli. 1t 13 also possibie tnat
a large bullaing coula ve constructed whereln all tone elecurical
power requlired would pve oovtained rrow directed rellections rrom
tne window area ltsell witnout obstructing vision and at Ghe
same tlime reducling heat loading 1utn tne buillding. +Lhis may

be the ultimate architectural application ol the solar nologram.



