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11..  HHiissttoorryy  

Solar chimney technology ( http://en.wikipedia.org/wiki/Solar_chimney ) 

 is an electricity power generating method working with the warm air of a large solar 

collector up drafting through a tall chimney. 

One of the earliest descriptions of a solar chimney power station was written in 1931 by a 

German author, Hanns Gunther. 

More recently Schaich, Bergerman and Partners, ( http://www.sbp.de) under the direction of 

German engineer Prof. Dr. Ing. Jorg Schlaigh, built a working model of a solar chimney 

power plant in 1982 in Manzanares (Spain), 150 km south of Madrid, which was funded by 

the German Government. This power plant operated successfully for approximately 8 years. 

The chimney had a diameter of 10 m and a height of 195 m, and the maximum power output 

was about 50 KW. During the final 3 years, optimization data was collected on a second-by-

second basis.  

Prof. J. Schlaigh in 1996 published a book [1] in order to present this technology. 

Although J. Schlaigh proposed initial physics to explain the solar chimney technology 

operation, the theoretical foundation for the operation of solar chimney power plants was 

done later by Von Backstrom and Cannon [2], [3]. 

 Prof. J. Schlaigh proposed Power Plants with tall solar chimneys made by reinforced 

concrete up to 1000m. Following his ideas the “enviromission” Ltd of Australia 

(http://www.enviromission.com.au/ ) with “Solarmission technologies” of USA, 

(http://www.solarmissiontechnologies.com/) were going to build in Australia a Solar 

Chimney Power Plant of 200 MW, (this decision recently was revised to a 50 MW Power 

Plant). The initial Power Plant of 200 MW shoud have a huge reinforced concrete solar 

chimney of 1000 m with internal diameter 130m and a circular solar collector with a 

diameter 7000 m. 

This Power Plant has the brand name “Solar Tower”. The construction cost of this “Solar 

Tower” was estimated to be approximately 700 million USD. The plant will produce annually 

not less than 600 GWh. 

A similar renewable power plant of 200 MW, with wind turbines (50 turbines of 4 MW each 

for example) will produce almost the same GWh/year but will have a cost 200 ÷ 250 million 

USD. 

 Taking into consideration the construction difficulties of huge reinforced concrete Solar 

Towers and the high construction cost of their respective power plants the energy society has 

not considered yet the reinforced concrete solar chimney technology as a successful 

competitive option in renewable technologies. 

http://en.wikipedia.org/wiki/Solar_chimney
http://www.sbp.de/
http://www.enviromission.com.au/
http://www.solarmissiontechnologies.com/


22..  TThhee  FFllooaattiinngg  SSoollaarr  CChhiimmnneeyy  TTeecchhnnoollooggyy  

 

In order to increase the efficiency of solar chimney power plants and to decrease their cost, 

prof. PhD Engineer Christos Papageorgiou, proposed to build  higher and less costly solar 

chimneys, as lighter than air structures, named Floating Solar Chimneys, with his inventions 

[GR 1004334/27-3-03], [GR 10004837/16-3-04] and [PCT/GR03/00037]. 

The inventor in order to support scientifically his ideas, related to the Floating Solar 

Chimney technology, presented a series of papers to various international conferences see 

ref.  [4,5,6,7,8,9,10,11]. 

The inventor has shown that a Floating Solar Chimney Power Plant of 100 MW producing 

annually not less than 300 million KWh could have a cost of 35÷70 million Euros. This Power 

Plant will have a Floating Solar Chimney of 2÷ 3 km height and 50÷85 m internal diameter 

and a solar collector with diameter of 2000 m÷3000 m.  

Taking into consideration that the respective wind farm of 100 MW, producing in average 

annually 250 million KWh, will have a construction cost of 100 million Euros, it is evident 

that the Floating Solar Chimney technology could be a very interesting option for renewable 

electricity generation. 

The Floating Solar Chimney power plants were named Solar Aero-Electric Power Plants 

(SAEPPs) due to its similarity to Hydro-Electric Power plants. These SAEPPs, equipped 

with low cost thermal storage facilities, can operate 24 hours/day for 365 days per year, 

producing a guaranteed Power profile. Thus the SAEPPs can replace conventional fuel 

consuming Power Plants. 

 In the following pages a short presentation of SAEPPs is given as appeared in the site 

www.floatingsolarchimney.gr 

http://www.floatingsolarchimney.gr/


33..  FFllooaattiinngg  SSoollaarr  CChhiimmnneeyy  TTeecchhnnoollooggyy  AApppplliiccaattiioonn  
 
The solar energy arriving on the earth’s ground is approximately ~1.2.1012 Gwh/year or ~ 

4,2•106 quads/year (1 quad=1015 BTU). The world energy demand for Electricity and 

Transportation Fuels (by a Hydrogen technology) it is  in the range of 100 quads and most 

probably it will be doubled in 30 years. 

This means that if we could convert cost efficiently a negligible fraction of the solar energy 

we could cover the world’s future energy demand in Electricity and Transportation Fuels 

without any environmental consequences. 

For example, in proper sunny places, the solar energy arriving on horizontal surfaces is more 

than 2000 KWh/year·m2. This means that using the Floating Solar Chimney Technology by 

which we can convert approximately 3-5% of this energy to Electricity (and with electrolysis 

to Hydrogen fuels) we can generate Electrical Energy  60÷100 KWh/year·m2. 

Under this assumption the necessary land to produce fifty percent (50%) of the existing world 

energy demand in Electricity and Transportation Fuels (~50 quad/year), using the Floating 

Solar Chimney Technology, is 140.000-200.000 square Km (i.e. less than a square of 

dimensions 440 Km X 440 Km).  

For USA the necessary Electricity generation to cover its Electricity and (Hydrogen made) 

fuels is estimated today to 10÷15 quads, with its future demands (year 2030) to reach 20 

quads. In order to cover 50% of this future demand using Floating Solar Chimney 

Technology a land of ~ 40.000 square Km is necessary (i.e.  a square of 200 Km X 200 Km).  

Appropriate areas for the Floating Solar Chimney Technology application can be found in 

South West States (Arizona, California, New Mexico, Nevada etc.) where the high solar 

irradiation is combined with mild winds. 

In Europe, South Spain, South Italy, South Greece, South Turkey and Cyprus are best 

candidate States for Floating Solar Chimney Technology. In China, India, Australia, South 

and Central America and Africa there are more than enough places for this Technology. 

 Thus Floating Solar Chimney Technology can be applied everywhere, where appropriate 

climate conditions exist. In certain areas the Floating Solar Chimney Technology can be 

combined to special greenhouse agriculture bellow the protected area of their Solar 

Collectors. Thus useful agriculture lands will not be lost by Floating Solar Chimney 

Technology application but rather promoted. 

 
 
 
 



 
 

 
 
 
 



 
 
 
 

 



 
 
 
 

 
 



 
 
 
 

 



 
 
 
 

 
 



 
 
 
 

 
 



 
 
 
 

 
 



 
 
 
 

 
 



 
 
 
 

 



 
 
 
 

 
 



 
 
 
 

 
 



 
 

 
 

 
 



 
 
 
 

 
 



 
 
 
 

 
 



 
 
 
 

 
 



 
 
 
 

 
 



 
 
 
 

 
 



 
 
 
 

 
 



 
 
 
 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



44..  RReeffeerreenncceess  
The References with their respective specific topics are: 
[1]  Schlaigh J. 1995, “The Solar Chimney : Electricity from the sun” Axel Menges Edition, 

Stuttgart. 

Topic: Solar Chimneys 
[2]  Cannon A. , Von Backstrom T 2000, “Solar Chimney Cycle Analysis with System loss and solar 

Collector Performance”, Journal of Solar Energy Engineering, August Vol 122/pp.133-137. 
Topic: Thermodynamic Cycle Analysis of the Solar Chimney Power Plants 

[3]  Von Backstrom T, Cannon A. 2000, “Compressible Flow Through Solar Power Plant 
Chimneys”. August vol 122/ pp.138-145. 
Topic: Study of Solar Chimneys with Variable Diameter 

[4]  Papageorgiou C. 2004 “Solar Turbine Power Stations with Floating Solar Chimneys”. IASTED 
Proceedings of Power and Energy Systems, EuroPES 2004, Conference, Rhodes Greece July 
2004 pp, 151-158 
Topic: Theoretical Performance Analysis of Floating Solar Chimney Power Stations. 

[5]  Papageorgiou C. 2004, “External Wind Effects on Floating Solar Chimney” IASTED 
Proceedings of Power and Energy Systems, EuroPES 2004, Conference, Rhodes Greece ,July 
2004  2004 pp.159-163 
Topic: External Wind Effects on the Floating Solar Chimneys. 

[6]  Papageorgiou C. 2004, “Optimum Design for Solar Power Stations with Floating Solar 
Chimneys’’, proceedings of ISES Asia Pacific Solar Energy Conference, Kwangju  Korea, 
October 2004 pp.763-772. 
Topic: Design, Calculations and Cost of Floating Solar Chimneys and their respective Power 
Plants . 

[7]  Papageorgiou C. 2004, “Efficiency of solar air turbine power stations with floating solar 
chimneys’’ IASTED Proceedings of Power and Energy Systems Conference Tampa Florida 
USA, November 2004, pp. 127-134.  
Topic: Efficiency and Annual Performance of Floating Solar Chimney Power Stations 

[8]  Papageorgiou C. 2005 “Turbines and Generators for Floating Solar Chimney Power Stations”. 
IASTED Proceedings of Power and Energy Systems, EuroPES 2005 conference. Benalmadena 
Spain  June 2005,pp.73-80. 
Topic: Operation of Floating Solar Chimney Power Stations taking into consideration its Air 
Turbines and Electric Generators Performances. 

[9]  Papageorgiou C. 2005 “Hydrogen Production by Solar Aero Electric Power Plants with 
Floating Solar   Chimneys» International Hydrogen Energy Congress Conference 2005,Istanbul 
Turkey, July 2005 
Topic: Evaluation of Hydrogen Production units composed of Solar Aero Electric Power Plants 
with Floating Solar   Chimneys and appropriate Electrolysis Units. 

[10]  Papageorgiou C. 2005 “Floating Solar Chimney: The Link towards a Solar Future” ISES 2005 
Solar World Congress Conference, Orlando Florida USA, August 2005. 
Topic: Cost of Solar Aero Electric Power Plants with Floating Solar Chimneys of variable 
Height and their comparison to Conventional Power Plants. 

[11]   Papageorgiou C. 2006 “Floating Solar Chimney Power Stations with Thermal Storage”. 
           IASTED proceedings of Power and Energy Systems, EuroPES 2006. Rhodes Greece 
          July 2006( to be presented). 
          Topic: Thermal storage of SAEPPs for their 24 hours/day operation. 

  
 



55..  BBiibblliiooggrraapphhyy  
 
There are plenty of books related to the various aspects or parts of the Floating Solar 
Chimney technology. The following books, chosen by the “inventor”, could be valuable for a 
deeper scientific understanding of the Floating Solar Chimney technology. 

 
 Schlaigh J. “The Solar Chimney : Electricity from the sun” Axel Menges Edition, 

Stuttgart 1995.  
Topic: Solar Chimneys 
 

 Holman J.P.       2002  “Heat Transfer”  Mc Graw Hill  international edition . 
Topic: Heat Transfer 
 

 Jones J.B. Dugan R.E. “Engineering Thermodynamics”, Prentice – Hall International 
Inc. 1996  
Topic: Thermodynamics & Thermodynamic cycles 

                                                                                                                                                                               
 Beckman Duffie. J.A  “Solar Engineering of thermal processes”, John Wiley & Sons. 

1991 
Topic: Solar Energy Technology 
 

 Incropera F.P. and De Witt D.P. “Fundamentals of Heat and Mass transfer”, John Wiley 
& Sons 1996. 
Topic: Heat Transfer in Solar Collectors 
 

 White F. “Fluid Mechanics” 4th Edition McGraw-Hill N.York 1999. 
Topic: Air Mechanics as a fluid   
 

 McCormik W. Barnes. “Aerodynamics Aeronautics and Flight Mechanics”, John Wiley 
and Sons Inc 1995 
Topic: Air Dynamics 
 

 Mumy L. Saiby  “Fundamentals of Atmospheric physics”, Academic Press 1996. 
Topic: Winds & Atmospheric Physics 
 

 Heinson R.J. and Kabel R.L. “Sources and Control of Air Pollution”, Prentice Hall 1999. 
Topic: Environmental Behaviour & Polution 
 

 Cohen, H. Rogers G.F.C. and saravanamutoo H.I.H. “Gas Turbine Theory”,  Wesley 
Longman Ltd England 1996. 
Topic: Air Turbine Theory 
 

 Wright T.  “Fluid Machinery Performance Analysis and Design”, CRC Press 1999. 
Topic: Air Turbine  Classification and Dimensioning 
 



 Beukers A., Hinte E van. 1998 “ Lightness: The inevitable renaissance of minimum 
energy structures” Amsterdam: 010 Publishers. 
Topic: Light and Inflated Structure Technology 

 
 Koussios S. 2004 “Filament Winding a United Approach” DUP Science Delft 

Univercity. 
Topic: Inflated Structures 

 
 Veldman S.L.2005 “ Design and Analysis Methodologies for Inflated Beams” DUP 

Science Delft Univercity. 
Topic: Inflated Structures 

 
  Siegfried H., “Grid Integration of Wind Energy Conversion Systems’’, John Willey and 

Sons 1998. 
Topic: Electric Generators Geared to Air Turbines  
                                             

 Peters S.T.  (editor)     “Handbook of Composites”,  Chapman and Hall 1998. 
        Topic: Composite Materials Properties 
 
 WETO Energy 2003. “World Energy, technology and climate policy outlook 2030” –– 

European Commission – Directorate General for Research  (EUR 20366). 
Topic: Investment cost for Electric Energy Technologies & World Energy Demand  

 
The Internet is also full of information for related topics, that can be retrieved using 
appropriate word – keys. For example: 

 Solar chimney, Solar Tower 
 Floating Solar Chimney 
 Renewable 
 Airships, balloons, inflated structures etc. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



CURRICULUM VITAE 
Prof. Christos D. Papageorgiou 

 

STUDIES 

 
1961-1966 Dipl. Mech-Elec Engineer , National Technical University of Athens (NTUA). 
1976-1979           Ph.D Imperial College, London University  (Scholar of Greek National   
                             Scholarship foundation). 

ACADEMIC CARRIER 

 
1979-           Assoc. Prof. In NTUA(Electromechanical systems of Thrust & Power) 
1986-1989       Senate Member of NTUA. 
1987-1988       Member of Executive Committee of Chania Technical University. 

PROFESSIONAL CAREER 
 
 Main Governmental Positions 
 
1981-1983       Deputy CEO of National Hellenic Railways. 
1983-1985       CEO of OLYMPIC AIRWAYS. 
1986-1987       CEO of  PYRKAL (Main defense Industry in Greece) 
1988-1989       CEO of National Hellenic Railways. 
1994-1995       Chairman of “PAEGA” SA (subsidiary of “National Bank of Greece”). 
1996-1997       Chairman of National Hellenic Railways. 
  
             Main Private Sector Positions 
 
1987-1988       Advisor to the President in “PETZETAKIS” Group of companies 
1990-1996       Member of board in “VERNICOS YACHTS” S.A. 
2000-2003       C.E.O. of “VERAVIA” Aviation Company 

ACADEMIC INTERESTS 
 
- Floating Solar Chimney Power Stations (Inventor of Floating Solar Chimney) 
- Renewable Power Systems. 
- Electromagnetic Applications for Power and Propulsion Systems. 
- Electromagnetic Theory and Quantum Mechanics. 

HOBBIES 

 
- Mathematics, Philosophy and History.  

FAMILY STATUS 

 
Married since 1967 with Mrs. Lisa Krikelaidou. 
Two Daughters. 


	History
	The Floating Solar Chimney Technology
	Floating Solar Chimney Technology Application
	References
	Bibliography
	CURRICULUM VITAE
	STUDIES
	ACADEMIC CARRIER
	PROFESSIONAL CAREER
	ACADEMIC INTERESTS
	HOBBIES
	FAMILY STATUS






