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Solcellshistoria

1839 — Den fotovoltaiska effekten upptacktes av Becquerel.
1870-talet — Hertz utvecklade selensolceller (2%).

1930-talet — Ljusmatare for fotografi kopparoxid (Cu,O) eller selen.
1954 — Bell-lab utvecklade de forsta kristallina Si cellerna (4%).
1958 — Solceller pa satelliten U.S. Vanguard

1970-talet — Energikrisen => billigare och effektivare celler.

1976 — Forsta amorfa kiselcellen (Wronski och Carlson).

1990-talet — Storskalig produktion av celler med mer an 10 %
effektivitet (Ga-As, a-Si, ¢c-Si, pc-Si, CulnSe, och CdTe...)

—nutid  — Priserna gar ner och en “tredje generation” celler utvecklas.
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Solcellspriser och installationer

10000
O Pris $/Wp o 5 GWp
m Installation MWp/Y >50% /ar
1000
100
10 HHHHH-
$4.4IW,
l (Oct. 2009)
¢ AL
N

N

\)
> ‘b O
NS ,\q, '\q

A\ W @ SIS SANE N
NN ,\C.') ,\Cb NN %(19(19(]9(19(]9
www.earth-policy.org/Indicators/Solar/2007_data.htm and www.solarbuzz.com
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Ar solceller dyra?

www.energy-sunbags.de
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cemameses
Hur kan vi gora solceller billigare?
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Plasmoner for okad ljusabsorption

Metal
nanoparticle

&
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~1-100 nm

» Noble metals (Ag, Au, Pt...)
* Free electron like metals (Na,
Al...)
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Incident photon

» Forced collective oscillations of
the conduction electrons

» Dipolar, quadrupolar and higher
order resonances at optical
frequencies

 Tunability by shape, size,
material and environment

Scattered photon

-
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* Very large cross sections for
light absorption and scattering
* High local field strengths
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“Tredje generationens” solceller

ﬂ Gratzelceller eller "Dye Sensistized Solar Cell%

(DSSCs) — halvledare med molekyler i en

elektrolyt.
2. Organiska solceller — baserade pa polymerer
och/eller molekyler.

3. Hybrider mellan 1 och 2 — polymerer eller

molekyler blandade med halvledare.
4. Kvantprickar — nanopartiklar av halvledare. J
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cuaers

Hur solceller fungerar

Energi A

www.chalmerssolar.org |_| Mattias . Eng 2012-05-10



CHALMERS

Organiska Heterokopplingar

Tang1986 1%
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Polymerer 1 solceller
\\\\ Polymer — fullerene
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Energi

Gratzelceller

Pt metall
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cosnars

Kvantprickar

[ Kan ibland leda till tva elektron-hal-par per ljuskvanta: 31% — 42% ]

(" ) [ L jusabsorptionen beror pa storlek och materiaIJ

M

1-10 nm
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Framtiden: Tandemsolceller

Teoretisk maxeffektivitet: 40%
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