
 



 

 

 



 

 

 

 

 

 Heliostats and Receiver 

        Heliostat:  

        Mirror reflectivity:         

        Heliostat concentration:  

  
                

         
      suns 

        Size of single heliostat:              
  

        Receiver:  

        Absorption efficiency:          

        Diameter = 8 m; Height = 10 m 

  

 Storage Tanks 

 Molten Salt:  Sodium and potassium nitrates 

          
  

   
 ,                

   at       

 Hot Tank:        ,              ,             

Cold Tank:        ,              ,             

  

Steam Generator 

Heat Exchanger:  efficiency: 0.8  

Condenser:   outlet temperature = 320 K, outlet steam quality = 0%;  

no pressure drop through condenser 

Pump:   adiabatic, outlet temperature = 325 K 

 

 

 

 



 

  

 

 

 

 

  

PowerBlock 

Turbine:  Siemens SST-600 

adiabatic, outlet steam quality = 92.5 % 

 

 

“The plant Gemasolar uses a Siemens SST-600 Turbine with an inlet pressure of 100 bar and an inlet 

temperature of 542°C” (Fact sheet: “Steam  turbines for CSP plants”, Siemens) 

 

 

 

 

 

  



 

Rankine Cycle 

The Rankine cycle, in the form of a steam engine is used to generate electric power in solar thermal, biomass, 

coal and nuclear power plants. 

 

 

 

Process 1-2: The working fluid is pumped from low to high pressure. As the fluid is a liquid at this stage, the 

pump requires little input energy. 

Process 2-3: The high pressure liquid enters a heat exchanger where it is heated at a constant pressure to 

become dry saturated vapor and then superheated steam. 

Process 3-4: The superheated steam expands through a turbine, generating power. This decreases the 

temperature and pressure of the vapor, and some condensation occurs. 

Process 4-1: The wet vapor then enters a condenser where it is condensed at a constant pressure to saturated 

water. 
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Superheated steam  

Saturated water and steam  

Critical point  



 



 

  



Table: Solar irradiance for an average day in June. Sevilla Spain 

Site latitude 37.37; Site longitude -5.98; Elevation 13 m 

Provider: MINES ParisTech;  http://www.soda-is.com/eng/ 

Time [h] Irradiance [W/m
2
] 

1 0 

2 0 

3 0 

4 0 

5 0 

6 32 

7 144 

8 360 

9 593 

10 783 

11 925 

12 1007 

13 885 

14 671 

15 816 

16 664 

17 550 

18 311 

19 100 

20 16 

21 0 

22 0 

23 0 

24 0 

 


