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Roughly 4.6 billion years ago . . .
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Solar Energy

Solar Radiation Spectrum
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Standard Test Conditions (STC)

Air Mass 1.5 (1000W/m?, ASTM

Air Mass Zero (AMO) - Space G173-03 and IEC 60904-3) at 25 °C
Air Mass 1.5 (AML1.5) - Terrestrial
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The amount of
sunlight, as well
as the relative
amounts of direct
versus diffuse
sunlight will vary
geographically.
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Integrated over the

S u rface Of th e Earth Incoming Reflected by Reflected Reflected by Zs:::aef?r?:::: If::g:':aégsth
. Solar atmosphere by clouds earth's surface atmosphere to space
and accounting for 174 PW o s 0

reflection and
absorption in the

atmosphere the sun ——
provides ~ 89 x 101> W

Radiation
absorbed

by
or 89 PW
12
Conduction
_and Latent heat in
rising air water vapor

Worldwide energy use
per hOur ~20 X 1012 W 89 PW absorbed by land and oceans
or 20 TW

More solar energy hits the earthos sul
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1931

NWe are |1 ke teng
chopping down the fence around
our house for fuel when we should p
be using Nature's inexhaustible
sources of energy 0 sun, wind
and tide. ... I'd put my money on
the sun and solar energy. What a
source of power! | hope we don't
have to wait until oil and coal run |
out before we tackle that

o 05 pevd [ s it
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Thomas Edison, in conversation with Henry Ford and Harvey Firestone as quoted in Uncommon
Friends : Life with Thomas Edison, Henry Ford, Harvey Firestone, Alexis Carrel & Charles
Lindbergh (1987) by James Newton, p. 31
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1839
Edmund Becqguerel discovers the

photovoltaic effect.

1860 - 1881
Auguste Mouchout was the first man to

patent a design for a motor running on
solar energy.
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1872

John Ericsson's
developed h I Sun n
Mot or . o
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1873

Willoughby Smith
experimented with the
photocoductivity properties
of selenium.

1883

Charles Fritts made a solid
state solar cell by coating
selenium with a thin layer of
gold.
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1940
Russell Ohl discovers the
AM junctiono

1941

Russell Ohl receives a US
Patent 2402662, "Light
sensitive device"
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1954

AT&T Bell Labs unvells it new
solar battery Oy

N

Gerald Pearson, Daryl

C
W

napin, and Calvin Fuller
nich was the first modern

S

Icon solar cell.
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Silicon Solar Cell
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19500s

Advertisement photos, such as this one that appeared in the 1956 issue of
Look Magazine, show off the “Bell Solar Battery” to the American public.

The original Bell Solar Battery (photovoltaic panel)
is used in an early testin 1955 in Americus, Ga.

dient of common s, Tt meeds
parts and not

SIMPLE AND EFFICIENT—Thc Bell Solar Battery i wude of thin, specally treatad ste
than the light from the sun itsclf. S
i comuned or destrosed, the Bell Solar Battery should theorctically Int mdefimtely

s of silicon, an ingre
cc it has po moving

New Bell Solar Battery Converts Sun's Rays Into Electricity

Bell Teleph o d
new device for using power from the sun

Scicntists have kong reached for the secret of
the sun. For they have known that it sends us
nearly as much encrgy daily as is wontained in
all known resenves of coal, oil and uranium,

1f this energy could be put 1o use there would
be enough to tumn cvery wheel and light every
lamp that mankind would ever need.

Now the dream of the ages is closer to realé
zation. For out of the Bell Telepbone Labora
torics has come the Bell Solar Battery—a de
vice to convert encrgy from the sun directly and
cfficiently into usable amounts of clectricity,

Though much development remains to be
done, this new battery gives a glimpse of future
progress in many fickks. Its use with transistors

also invented at Bell Labocatorics) offers many
opportunitics for improvements and economies in
telephone service

A small Bell Solar Battery hos shown that
it can send voices over telephone wires and
operate Jow power radio trnsmitters. Made 1o
cover a square vard, it can deliver enough power
from the sun to light an ordinary reading lamp.

Great benefits for telephone users and for all

mankind will come from this forward step in

hamessing the limitless power of the sun

i+
BELL TELEPHONE SYSTEM J‘A'
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In 1958, the first
solar powered
satellite — Vanguard
is launched

Space Power

Bell Telephone
Laboratories
designed and built
the Telstar
spacecraft with
AT&T corporate
funds. It was
launched in 1962,
and was the first
“comsat.”

2009 Largest solar array
in space, on the
International Space
Station is completed -
262,400 solar cells,
covering an area of about
2,500 m? (27,000 sq. ft.)
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Photovoltaic Timeline m

1839- photovoltaic effect discovered

1883- first solar cell created

1941- modernpn junction solar cell demonstrated
1954- doped silicon first used in solar cells
1958- first spacecraft to use solar panels (Vanguard I)
1977- SERI begin operation

1989- first dual junction cell created

1991- NREL is established

1991- terrestrial PV shipments exceeds 50 MW
1994- 30% efficiency barrier broken

1996- National Center foPhotovoltaicxhartered
1997 - terrestrial PV shipments exceed 100 MW
2004- terrestrial PV shipments exceeds 1 GW
2006- 40% efficiency barrier broken

2009- terrestrial PV shipments exceeds 10 GW
2011c¢ terrestrial PV installments exceed 30 GW
2012¢ total worldwide P\tapacity exceeds 100 GW
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