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3.2.1

U. S, ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 
Energy Technology

SOLAR ELECTRIC APPLICATDNS

SUBUNITS - OUTPUTS/MILESTONES YEAR
76 77 78 79 80 81 02 03 04 05 AFTER 85

SOLAR THERMAL CONVERSION SUBPROGRAM

Teat Facilities
- Central Receiver
- Distributed Collector

Central Receiver Pilot & Demonstration

Solar Total Energy System Pilot & 

Demonstration

Distributed Collector Pilot & 
Demonstration

Hybrid Solar Thermal Pilot Plant

Demonstration

.Demonstration

Demonstration

^Demonstration

Q Start
Docision ^ ~| Comploto

Approved Project Potential Project
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3.2.3

Country
Daily average over

the year 
kWh/m^

Annual total
GJ/m^

N. Europe 2,4-2,8 3,1-3,8

Mediterranean countries 4 93—6 $, 0 5,6-8,0

Sahara desert 6,4 8,3

Central Africa 4,4-6,3 5,8-8,3

India and Pakistan 5,2-6,3 6,8-8,3

Australia9 Alice Springs 6,1 8,0

Melbourne 4,1 5,4

Japan 3,3-4,2 4,2-5,6

U.S.A.% Northern states | 3,9 5,0

Southern states 5,8 7,6

South Africa9 Desert 7,0 9,1

Central highveld 5,7 7,5

Coastal regions LiLJ 6.1 .....

LXMaE L )b± 1%# #% <D AL# ## # i't 2,7 9 0 trBT ( 1 0 h a Jil_t ) 1.1 8 X 1 0 5 ha

(1) jt^B#^#:<Dm^2 8j#c5o^m^2 4m)(D±##^m\im##mm#t^6xio^ ha

(2) ha-r,

3.2 x i o^ h a-ca^o

1 k^s±^m#<o%

0.3 6%^yic^o4'#, ±Ak(0#$(^,

h.^, &<0#t±#K^±f&&<0b#a.%:K&o

60

3.3

3.3.1 ^ — "7 xj

M^SE RD (D#IJ^ti, #3.3.1

^ZIf#3.3.2<Dm0-C$)6o 2 0 0

2 0 2 0^-CH, ^€»#^

2 5%2:%:o-C\,'&o ±y^ 2 0 0 

b##L-C\,'5o
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s.s.i

19 8 5 2 0 0 0 2 0 20%

!#

$

¥

ei

m # ^ # m 0.2 QQ 3 Q 2 0 Q

± i# % m 0.0 7 Q 5 Q 1 5 Q

0.5 Q 3 Q 1 0 Q

(Q—10 BTU)
1 0 0 Q 1 5 0 Q 1 8 0 Q

# 3.3.2

ELECTRICITY NEEDS FOR YEAR 2000 
Minimum Planning Target

ENERGY SOURCE 1973 CAPACITY
100Q'AVfe %

2000 CAPACITY
lOOOMWe %

COAL 167 39-5 539 37 JB
NUCLEAR 21 5.0 539 37.8
OIL & GAS 172 40.7 159 11.1
HYDROELECTRIC 62 14.7 100 7.0
GEOTHERMAL 0.5 0.1 40 2.8
SOLAR THERMAL NIL NIL 50 3.5

TOTAL 422.5 100.0 1427 100.0
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3.2x10" ha-e&o,

4#fW]:bj:% 1.2X10* MWhh^6o ^^&dk^S<D 2 0 0 O^Kjs^ %#)]]:$ 

€)##^-#j#€)6.3 —7.5 %K#IS L, —6 ^ <k%#

$^^^SW#3.3.3Kd<fZ5K2 0 0 0%-ed:l#, %#, ##Sm^^<D#r%.d'^^-KZo-C2%@^ 

(####&L^C 10 MW, 3.8X10 MWh)#^'-C#6'(r^6 5^##$dL'l:^6o

#3.3.3

1 9 7 0 %

(@4 s^)

1 9 8 5 %

(@6 0 )

2 0 0 0 4#

(@7 5 )

2 0 2 5 4#

(@100)

m # m m # m
(10 MW)

5.5.9 2 2 4 6 7 3 - 9 8

n

#

zk d;

C ## zk )

1.9 ( 3 2 %) 5 (23%)

(2)

9 (20%)

(5)

1 6

(11)

3.8 7 ( 6 6%) 1 1 ( 5 0%) 1 3 ( 2 8%) 1 0

@ zk ;P
am # 0.1 3 ( 2%) 6 (27%) 17 (37%) 1 7

ammm^ 6 2 0

# # ^

>10-35
#!#'%#
m # % m

1 ( 2% )

M H D #

3.3.2



3.4 D Jj

3.4.1

(2)

(3)

(4) m&R#sos0sm;%o
(s) ag='DAi#m^m^(DR,5m'D##o

(6) mBU".A#±(D^mo
IMwe-lOMwe^

3.4.2

(1)

(c) #^'#35#oWc&##25%:2f

(2) y^TA#%

v<yf h7'7yh^m#tKf#L, h

&. mm#m, #m^m. i%##m%:B9 6A^KL,

%o

3.4.3

International Energy Agency ( I E A ) K 0$i#JDL, — R &

^<0#/A#%&M2#KA26f, #P5K #%#<D#S^#^Know, how,

patent
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3.5 2 2: #

####

(2) Creating Energy Choices for the Future, ERDA—48 Vo L 2 of 2(1975)

(3) J*F Van Straaten i the Ot i 1 i z at i on of Solar Energy, the Second Southeastern 

Conference on Application of Solar Energy, Louisiana (1976 . 4 )

S 4 9. 1 1
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4.2.1
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0 5 o 1 9 9 0 Wlk^l^'&o

1 9 8 5%KH%m^kL%km^^6o y^T^m#^l - 3 k w ( 

"C$)%o##t2 0 - 5 0 ^MK%:6^:6% k<Dy^TA^^m%#k^M7'Vy

&%-C\.'%#, ^ioKmA,^tT^-e^^tt%r^\,'T#^6kkt''C#%o k(Dyy:T^TKtaK^#g^^A

L-ti' <. k ^ k^6 kk

lkw^#g^%%-C#%%^#(i^^%7 0 - 1 0 0 kwhk%:0 — 

1 /3@&7)^^^^.6k kK%&„ #^^2 0^k#^.6 k%#^^ Ht 1 5 M/kwh ^

-21-



4.2.2

(1) ^##L Mxm<u

(2) .

o) :c^=f-j5m.

#-c$)6o

/c#^& t hK^K^L/cERD A(0E%^^^#^6\,41f-yy^ < y#t@&^/c^LT^6

A## ##<%{& =" y HkKo\.'-ctiL

(1)

(2) ##^1#%###^##

(3)

(4) ±n@/fy=f?)'f)j5%###(%;a#s

V 3 B#Kmfr4:-e$)%o

ERDA, l/yy^

flj Wt K yfc I^t IS/tfe tB]^J$'fb 1C O \, ' “L lt%

(1)

(2)

(3)

4.2.3

1 0^ ^-C$)6o \,'$±l#mAb%r#

g%T %y V =ry>]:-^^#^^ 2 0 0 A2:f 0%^ Li:#5 2 hy^i
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-2 2-



f %^3Xh^-yt;3^(D#a'^Z5K#^-C#^^o C<Of:

5 < "C# % L"C^#§#^iaKK%:

#k%< 7 %o &

LA^L-yV 3y(D#K %^A-C<D##-e

-C# 6 ^ #x_ t V'% & f: O -C %.

4.2.4 ±##B

5 0i?z)#

L\,'. %c?Ti?^aTH±%^±2: Li:*:l#1S!%%%K^\,'%(DH#^

$)%. 6 ^ 60 ±|#^$^=^-(D K^BLYz

& K t,§9 ib^-C$)60

4.3
4.3.1 zr^/i^-y^T

±K^/cZ.5 K%tlfN#(Oyz h :U33 2 A'% 5 2:

6yz*(D#J#^gd#^^y V zr c ^.6u 3/^ (01 5 6±#K'3\,'

±/c#*K%L-C#AK#Am#^#^T6^*(D3yha-^(em)^(D^%

#e2L<D^*<0^h L"(#zk#§%BT, ^L^M^L^yTViHriMd^&ib^-t^W;, vk#

6^fLKjtL-tA#T^%o

^SKiax.'-C t E RD a. — D KAff y^-r ^

3%hE#t o'"C\,'%(D^c:^lb(0##KZ6

M±<OZ 5 K^I##A%#y^'TA(0a:^/i/4f-ya:7tt^± 0±# <%:^%:\,'o LA'L %###:%,

-2 3-



4.3.2

X€»Z 5% t 2)f &&A'o

5 Af="C# & Z 5 K^6o ^

A%#gK"Cg±-(r$) %o cA±^k€»0^^oI#K^

%o RCg*a^m#, &>#<0##Emzk#^7'

%#. @>#, #M=Ab_l:^gW. '#4o Z Dtt*^<DS^KilS\,'t(Ob

Hzk(D##,^#=*#(D%^K#^'Tr^)%o A!##ftkKJ:OA[#^:^^^ —Z::K%r&fk&

A&b 1 Omm^€)^/V —"7&s##l C a6"C \,'%o &;h %)% 1 5 m ^ K ^ "CA# 6 b <0"?# t & & o

M c k^c x K % ###3;# t A # ' o

4. 4 #%##(D^0A

4.4.1

^#%3^#mLA^#^#Kg#L -Cst@i tf L6M"@j€i

J5%#A&, & < K#%#A4%A^A&K\,' < <3^#TL A%^#%):|±mC26T\,'6o

-cm^<-CA%o

^^r——@##BIJir@A»Z5^T6^^"C^)oAu L^L#t@(DAfrb#K, b<

KAm#mEBT<o##(pz 5 mm^a#

5 A##T-e

%3U#A %<&##& 60

4.4.2 A!#A:^:^^^—

b€»Z L"C 1 9 8 6b b^#^b LA/J'##'y

^#%)^#Lb^%r#m^6V4t#A#K#^A6b b(0^M, m#±Kb(D'y^-rA^^mf 6 b bK^LT^

^%\,4AR^<om#mK[5C



mmea. %o /j^#m-c& % w%m<o#^A# <%

^Aff& Wx.% <-Oi%6%:\,'o

(1)

6u y^AA##h L-Ck:°-^#%mm5 -

10kw%#&, DC-AC^#gg.

(a) y^AAo^^c,

(b) SsSSh ^^-o-AS, Iff® ( Wtffjfrb (D a y Y u —yv^^tf )

(c) ±wijm##<o#f#

(2) mm%Am#€)mm

g^i7-y y^ < yM(Dg#^#K^A-;i// V ? h(0A-c#j5%-f % ^ 1 Kf% ^

mm$, m#, v8i^^^jKE6K6z^KmmK7<-hy<y^^%^^

) &#Af oJ: L"C

1)^"<AZ 5yk##M^at@%K##T6^ 6&#^KA#KAI##l%%rat@il%K#S&f % 1 5 

A## D Al###(D3 ^ HSTK J: 6 6o #fkR/b

^SERDAtR#(0gt@%rt'Oo @^^#€,A#mm%:R^A#K%L, $#mAa^&h^-tv,'6o ^ 

(D%t 1 9 7 6^% 1 9 8 2 1 9 8 2 %K^3,0 0 0 kW K^f 6« ^

T"^) %o

(3)

17-yy^ -i y§t@(D%^l^-aif-eK^yzZ 5 KX(0##%#mLM;5|R]K#tf^#a'&i&a6&7z*<03g

-2 5-



4.4.3 mwtm (&#%#%;#§58#)

A!##%§5%7^A^^§5<D#M#t@i^^#^KttA77^'i ^MK^%Z5K##(DmK 

####, 7^7"^^:^,

K&A'X 5 < 0 i^WzB^AZ 5 K#^KSk#%^c3^#^#io^6A''^' 5 ^KA^A^^)"Cl'6o ^

%#(DZ 5 ##,#KA^'Tr#&#'oK

L^ 4)^(0! 5KA#(0'7U ny%r7'o4:^A%##

(0A77^^f

-CK]zB^<yz#%R§5#tjai^#f7^^fL^z\,'o

K,^^#^§5mm(0##, ^6\,4tERDA<D##^Z 5K#t'tmi%K^73:0'D#(DAI#%Ak^mAT%^^K^ 

%#AT&&bH#%"(:&&o A^7^iy#f@€i#%^7-'7^-^^#&ig^%A*Ktt, 19 80

- 1 9 8 1 %K#1 0-2 0 k w(DAI##l%§5%&#^ 1985-1987 1 0-100 MW<DAI###^#

4. 5 ^ ^ *

Al##6§5% 7^T ^ 6 A* ^)# A(O7 % A ^ (D 6. ^ 0#%%: *:^-f 6 A l##&

^4 7V g, K#A(D/J\a#AI#%Ak§5m7^-T^ttC<Dg^'CA%oI#^7^T^-e$)6o 

A##%§5#77:TA%r#%i-%^A(Dt 5 —7 V =? 

x.%^ hKM*^%o ^^^oT#K^6A*Kttj$#^§5^K^(DZ 5

%o A77^4 7#t@^C(Ogi*-Ctl#&hA\,'#\,'o #aERDA<0gt@K&&Z5K$%<0#;A%##&A##%:

-2 6-



#4.1.1

1 ERDA 1 9 8

(1) production of low cost silicon material

(2) large area crystal growth and high volume sheet production

(3) array encapsulation waterials and techniques

(4) improved cell and array design

(5) hi gh—vo lume, , cost-effective .environmentally —satisfactory, automated array 

assembly techniques
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