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2 

30 Years of Organic Rankine Cycle Development  

Prof. Gianfranco Angelino, 

Politecnico di Milano 

during meeting for the Almeria Solar 

Platform, S.José, California 1978. 
 

 

- Started Research on ORC in mid 

sixties  
 

- Envisaged many of the future 

developments of ORC concept  
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The first ORC, featuring a reciprocating  expander, fed by a 

hydrocarbon (naphta) vaporizer  

Patents of Frank  W.Ofeldt, 1886 ï 1887 

The Alfred Nobel aluminium ñMignonò boat in Zurich 1982 
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1970 ï 80:    Angelino 

                     Macchi 

                     Gaia et al. 

Studies  on many ORC configurations (for primary 

generation/ automotive/ heat recovery) and many  

working fluids, including CO2. 

Consultants to Ansaldo, mainly for the Almeria Solar 

Platform and other solar applications  

 

 
3 kW ORC for flat plate solar collectors field of 

Ansaldo, Genoa ï featuring gravity circulation  

  

 

 

 

  

1980 TURBODEN IS FOUNDED  by M. Gaia  

3 kW Turbine, 

single stage  
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35 kW Solar, 

Perth, Australia  

4 stage turbine 
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ÅWorking Fluid: C8F16 

(Perfluoro-

Dimethylcyclohexane) 

 

ÅThermal Oil max 

temperature: 300 °C 

 

ÅCycle Efficiency: 0.236 
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16 kW ORC for the Borj Cedria site in Tunisia, 1982 

Heat source: Flat plate solar collector field at 98° C 
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2 X 100 kW Geothermal  

KAPISYA ï Zambia1988, source liquid 

water 83°C 

1.3 MW Geothermal plant for 

Enel Castelnuovo V.C. 1991 , 

source liquid water 114°C  
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 1996-Heat recovery unit in Torbole, Italy 

Source: exhaust gas from a Cupola 

Furnace. 

A cascaded ORC concept with Siloxane 

and Perfluoropentane  working fluids  

1997- Biomass unit for the 

Swiss Army, 300 kW, in 

Bière, Switzerland, 

source: 300°C Thermal Oil  


