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Costs of Renewable Energy

Marine

Concentrating Solar Power
Solar PV

Biomass

Hydro

Wind-offshore
Wind-onshore

Geothermal

Source: IEAWEOC 2010
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Solar Cells
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NREL, Best Research—Cell Efficiencies
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Bulkheterojunction Solar Cell (2.5 %)

R1=CH2CH(C2H5)C4H9

Al R,=CHjs
Active Layer R
\
ITO electrode %Q_\%
: : Conjugated Polymer L
Bulk heterojunction model JUg Y Fullerene derivative
P type (electron donor) N type (electron acceptor)

Segregated D and A molecules makes bulk
heterojunction structure. Phase sizes are no longer
than exciton diffusion length.

A 4

Highly efficient exciton diffusion to D-A interface

Donor (polymer)

A 4

O Accepter (fullerene) Higher efficiency of over 2.5 %
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Recent sky-rocket improvement of PVK
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Toyota: First Solar Car on Prius

New Plug-in Prius from Toyota

180W solar cell for charging battery
~2.9 km/day

Issues:

Increase generation capacity to 1000W

Light weight

Durability, Reliability

TOYOTA
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