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If this is future oil suppliesé.

Source: FT 15 Dec 2007 Oil sands extraction, Alberta, Canada
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é solar energy looks a nice alternative
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Solar Energy Unlimited

The sun generates enough energy to meet the world's needs

The challenge: convert radiation to energy at acceptable costs
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Three Main Solar Energy Technologies
All require Aluminium Components

Only the first requires Si/PV materials

PV: Solar Cells

ƀElectricity DC, ~150 W p per sqm

ƀSystem efficiency (sun to grid) 8 - 12%

ƀInstallations <1 kW to 30 MW; No storage

ST: Solar Thermal

ƀLow temperature, hot water, ~800 W th per sqm

ƀSystem efficiency (sun to water tank) 70 - 80%

ƀInstallations 1 kW to 20 MW; Storage

CSP: Concentrating Solar Power

ƀHigh temperature (250 ÁC-500ÁC), indirect (steam turbine)

ƀSystem efficiency (sun to grid) 15 - 20%

ƀInstallations from 10 MW to 300 MW; Partial storage
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ST larger than PV; PV growing faster 

Source: IEA

Global statistics 2007
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Challenge: cost efficiency improvement

ƀSolar energy unit costs need to fall 30% -50% next 5 -10 years

ƀST is near gas heating parity in EU => low subsidies

ƀPV and CSP still at twice ñgrid parityò => subsidy dependent

ƀAluminium can improve cost efficiency of solar technologies

Electricity generation costs

ST Hot Water

CSP

PV

PV costs vs. grid parity in some countries

Source: Bank Sarasin 2009 
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PV: Photovoltaics
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PV ïOpportunities for Aluminium

1 kW = 7 m² of Photovoltaic Panels

20 t Al per MW, frames alone

Modern systems allow 

secure and quick mounting 

of PV modules on the 

ground or on pitched or 

industrial flat roofs and 

provide increased 

productivity

Sophisticated parts and 
components: Advantage Al
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PV Solar Parks

Pocking 10 MW, 32 ha (Hilti)

Å25-30 t aluminium supports per MW

ÅSteel competition

ÅMaterial + assembly/installation cost
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ST: Solar Thermal Hot Water

http://www.solarwaerme.at/Sonne-und-Energie/Warmwasser/
http://www.solarwaerme.at/Sonne-und-Energie/Raumheizung/
http://www.solarwaerme.at/Sonne-und-Energie/Solare-Kuehlung/
http://www.solarwaerme.at/Sonne-und-Energie/Prozesswaerme/
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Combi-systems, w/ room heating over 30%

ST Collectors in Europe today: 
90%+ domestic & small commercial systems
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Market opportunity: ST Absorbers

ƀ Solar Thermal hot water most 
efficient solar technology (70+%)

ƀ Until 2004 absorbers only Cu

ƀ Al sheet ~30% 2009, no Al tubes

ƀ Closed loop hydraulic systems 
with glycol/inhibitors enable 
Al tubing

ƀ Innovative pre - treatment and 
coating processes for Al sheet 
under development

ƀ Substituting Cu with Al for 
both sheet and tubes cuts 
material costs for Absorber 
manufacturing by over 50%
(same energy conversion 
efficiency)
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Aluminium tubes: Innovation ongoing

ƀChallenge: Corrosion control
ƀDoable, installers sceptical

ƀAluminium in ST, Phase 1 : 
Al on Al, faster laser welding =>

ƀAluminium in ST, Phase 2 : 
ƀNovel concepts ïInnovation

<= Corrugated Al tube from collector to tank

Product photos: Hydro copyrights; Patents pending


