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The Sun as an energy source 

• Life on Earth is 
powered and 
modulated by the 
Sun. 
 

• The Sun is by far 
the most 
important energy 
source available 
to us. 
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The Sun as an energy source 

World 

EU-25 
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The Sun as an energy source 

Advantages 

Abundant and renewable 
Geographically distributed 

High exergy content 

Disadvantages 

Intermittent 
Variable 

Relatively low surface density 
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STE plant concept 
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Efficiencies trade-off 
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The case for the concentration of sunlight 
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Linear focusing STE technologies 
Parabolic Trough Linear Fresnel 

Absorber tube and 
secondary 
concentrator 

Curved 
reflector 
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Point focusing STE technologies 
Central Receiver (tower) systems  Parabolic Dish  
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Current sunlight concentration levels 

Parabolic-Trough 
(C ~50 - 80) 

Central receiver 
(C~200-1000) 

Dish Stirling 
(C~1000-2000) 
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STE value proposition 
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• Large potential for cost reduction and technology evolution 
• Easy storage integration: 
• Increased dispatchability 
• Increased capacity factor 
• Easy hybridization with conventional and renewable energy 

sources 
• Ability to provide regulation plus reactive current 

compensation to the grid 
• Potential by products (co-generation/water desalination) 
• Capacity to foster local and regional industrial development 
• Free from geopolitical tensions 

 
Commercial STE plants should play an important role in the future 

electricity generation mix 
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STE Market – Project status 

Source: SolarPACES / NREL. For additional information, please, visit: http://www.nrel.gov/csp/solarpaces/by_country.cfm  
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STE Market – Technology status 

Source: SolarPACES / NREL. For additional information, please, visit: http://www.nrel.gov/csp/solarpaces/by_country.cfm  
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STE – Recent projects 

Solana - 280 MW, 
6 hours storage 

Ivanpah, 392 MW  
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IEA Technology Road Map for STE 
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IEA Technology Road Map for STE 
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ESTELA – Strategic research agenda 

CST Research Overview and need for Systems Approach |  Manuel J. Blanco 



31  

ESTELA – Strategic research agenda 

CST Research Overview and need for Systems Approach |  Manuel J. Blanco 



32  

ESTELA – Strategic research agenda 

CST Research Overview and need for Systems Approach |  Manuel J. Blanco 



33  

ESTELA – Strategic research agenda 
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Published articles (1975-2013) 

International Overview and IEA STE Roadmap |  Manuel J. Blanco 



35  

New authors per period (1975-2013) 
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Research subjects Solar Tower (2010-2013) 
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2014 SolarPACES Conference Topics 
TU WE TH FR Total 

ID Topic A P A P A P A P   
15 Thermal/Thermochemical Energy Storage 12 12 29 4 57 

14 Thermal Receiver 6 12 33 5 56 

3 CSP Systems 29 10 10 5 54 

11 Solar Collectors 9 34 4 4 51 

7 Measurement and Control 17 5 22 

4 General Topics in CSP 9 6 5 20 

9 Power Cycles 6 9 5 20 

12 Solar Fuels 6 6 6 18 

2 Commercial and Demonstration Projects 7 4 5 16 

6 Heat Transfer Fluids 10 6 16 

13 Solar Resource Assessment 7 9 16 

10 Reliability and Service Life Prediction 6 4 10 

8 Policy and Markets 5 4 9 

16 Water Desalination ad Detoxification 1 1 

TOTAL 0 72 64 65 64 63 38 0 366 
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Some research initiatives 
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