
Electrical energy production  (thermo-mechanically) 
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The solar chimney  (the solar updraft tower) is a 

renewable-energy power plant for generating electricity 

from solar power. 

Sunshine falling on a greenhouse-like collector structure 

around the base of a tall chimney heats the air within it. 

The resulting convection causes air to rise up the tower 

by the chimney effect (temperature difference generate 

the air flow). 

This air flow drives wind turbines to produce electricity. 

Efficiency about 3% 

http://www.youtube.com/watch?v=0tWlP

0knKQU 

http://www.youtube.com/watch?v=pTkm

TsKLRq0&NR=1&feature=fvwp 

http://www.gizmag.com/enviromission-

solar-tower-arizona-clean-energy-

renewable/19287/ 
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200 MWe project in Australia 

(height 1000 m, area Ø7 km) 

In 2001, EnviroMission proposed 

to build a solar updraft tower 

power generating station known as 

Solar Tower Buronga near 

Buronga, New South Wales. 

 The company did not complete 

the project and now plans a similar 

plant in Arizona.  

http://www.enviromission.com.au./ 

Prototype  

Spain, Manzanares 1982 

tower 195 m x Ø10 m 

area Ø244 m 

power 50 kWe  

greenhouse (75%) 

The tower failed due to rust and storm 

winds. The tower blew over and was 

decommissioned in 1989  

Efficiency about 3% 



Concentrators 



Heating up by a concentrator system 





• Hot oil 

• 400°C  
• 354 MWe instalation in California (1985) 

• 6,5 km2 (1kW = 18,5 m2) 

• efficiency 5-18%  

 (in dependence on season) 
Combined with natural 

gas 

Solar parabolic trough power plants 

 



354 MWp Solar PowerStation in „Mojave desert“  in California 

 THF is synthetic oil  heated to over 400 °C  

steam generation without energy storage 

at night it can be utilized by burning natural gas 

Capacity factor 21% 



Solar parabolic through power plants with energy storage 

 

• Hot oil 

• 400°C  
50 MW plant will have a molten salt thermal storage system 

containing 28,500 tons of  molten salt (60% NaNO3/ 40% 

KNO3), capable of storing heat to generate 750 MWh of 

electricity — enough to operate at full power for 7.5 hours 

without sunshine  



Energy storage  

TmcW thth 



Fresnel reflectors 

the simple line-focus geometry 

with one axis for tracking  

The receiver is stationary and so 

fluid couplings are not required   



DESERTEC – 400 miliard € 



„Solar Tower“ 









 Barstow, California (Mojave Desert) 



100 MWe power station project 



The project has not been realized yet 



Gemasolar (Fuentes de Andalucía, Spain), operates since 2011  

2650 heliostats, each 120 m2  

185 ha solar field  

Cost (approx): 230,000,000 Euro  

Tower Height:  140 m 

HTF: Molten salts 

Receiver Inlet Temp:290°C 

Receiver Outlet Temp:565°C 

Temp. Difference:  275°C  

Fossil Backup Type: Natural gas 

Backup Percentage: 15%  

Storage Type:2-tank direct 

Storage Capacity:15 hour(s)  

Annual equivalent hours = 6,500.  

Turbine Capacity:19.9 MW 



Realized only 1.5 MW pilot project 





Comparison of system types 

At present, PV systems are cheaper  (~ 1.5 EUR/Wp)  

Solar Islands 

http://www.youtube.com/watch?v=D1XyR3YOVZQ 


