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Introduction of Group

» Green Engineering students at The Ohio State University

» Majors: Aerospace, Biomedical, and Electrical Engineering




Description of Topic

» Solar panels main goal is to find a way to collect the most energy at the
lowest cost

» The main factor is currently cost
» Current efficiency of most solar panels are below 29%

» Theoretical efficiency is 86.8% (3)




What this means for future solar farms

» Making Solar farms more efficient means making the world one step closer to
preserving the environment

» If solar technology can advance enough it can become a very viable option to
reduce the amount of fossil fuels and emissions that the world produces
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Relevance of topic

» Push for affordable renewable energy
» An 5 Kw systems costs about $25,000 to $35,000 (1)

Solar technology is making great advancements

» Helping the environment through the application of improved solar panel
technology

» Solar panels have considerably lower CO2 emissions than its fossil fuel competitors




History of research and/or
Implementation

» The National Renewable Energy Laboratory subcontracted an 18 month
project to Solfocus to improve panel efficiency, reliability, and overall module
performance

» Many improvements such as the redesigning and automating the fabrication of
the primary mirrors were looked into and implemented.

» The contract was split into two phases. Phase 1 was the work they did to
improve CPV panels and phase 2 was the work they did on the efficiency of
production of the panels

» The company was able to exceed their goals in improvements to the panel of
22 percent efficiency and 3 megawatt run rate capacity (1)




Shown to left: SolFocus SF-1100
optical system utilizing primary and
secondary mirrors and optical rod
are combined with high-efficiency
multi-junction PV cells to form a
power unit. Twenty power units are
integrated into a panel, and then 28
panels are integrated on a dual axis
tracker for field deployment.

Secondary Mirror

Solar Cell

Optical Rod

Primary Mirror

Left: Secondary mirror with
dark adhesive. Right:
Secondary mirror using
adhesive with increased
reflectivity.

Optical architecture redesign from hexagonal to quadrangle shaped
optics
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muiuncuon Lens (-werihinal, monontnic)
LM = lattice matched

MM = metamorphic

IMM = inverted, metamorphic

V' Three-junction (concentrator)

L~ ¥ Three-junction (non-concentrator)

A Two-junction (concentrator)

A Two-junction (non-concentrator)

B Four-junction or more (concentrator)

O Four-junction or more (non-concentrator)

Single-Junction GaAs
A Single crystal

A Concentrator

V' Thin-film crystal

Crystalline Si Cells

B Single crystal (concentrator)

B Single crystal (non-concentrator)
O Multicrystalline

L @ Silicon heterostructures (HIT)
V' Thin-film crystal
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© CIGS (concentrator)

® CIGS

O CdTe

O Amorphous Si:H (stabilized)

Emerging PV

O Dye-sensitized cells

O Perovskite cells (not stabilized)
@ Organic cells (various types)
A Organic tandem cells

@ Inorganic cells (CZTSSe)

< Quantum dot cells
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Future Research

Soitec and CEA-Leti, France, together with the Fraunhofer Institute for Solar Energy Syste
Germany developed a four junction concentrator solar cell with a record breaking efficiency

Most solar research is primarily happening at universities and government organizations

Materials used in high efficiency cells are much more expensive, cheaper materials with the sa
effectiveness need to be found for solar to grow to be a primary source of energy (5)

The Role of Renewable Energy in the Nation's Energy Supply, 2008
Total = 98.305 Quadrillion Btu Total = 7.301 Quadrillion Btu

Solar 1%

Geothermal 5%

Wind 7%

Hydropower 34%

Biomass 53%
Mote: Sum of components may not equal 100% due to independent rounding.

Source: Energy Information Administration, Renswable Ensmgy Consumplion and Elsctricily Preliminary Statistics 2008,
Table 1: LS. Energy Consumption by Energy Source, 2004-2008 (July 2008).
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Video on Solar Research

» http://fod.infobase.com.proxy.lib.ohio-
state.edu/p_ViewVideo.aspx?xtid=40295 (2)




Closing

» Current solar technology has come a long way since it was develop

» As it stands now solar technology is very useful for many applications where
the demand of power is not at its peak

» However, the world of solar technology still needs a lot of improvement if it is
to become a viable source of renewable energy in the future to replace fossil
fuels entirely
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