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A1= 10m2

n  3.0 

D = 200 m

~

1
[1] 8mm

300kg/m2

0.5

 Table 1  System configuration requirements 
Radius of generator/ transmitter module assembly and radiators D = 200 m 
Radius of generator/ transmitter module assembly and radiators MGT = 70 t (System weight Msys = 100 t) 
Electric power received at ground station EE = 10 MW 

 Table 2  Assumptions for the present analysis 
Solar constant I = 1.4 kW/m2

Solar absorptivity = 0.9    (0.7~0.95) 
Generator efficiency G = 0.15  (0.10~0.15) 
Transmitter energy conversion efficiency T = 0.70  (0.50~0.90) 
Transmission efficiency from SSPS to earth SE =0.8
Single-side area of one generator/ transmitter unified module A1 = 10 m2

 Table 3  Basic data for the present reference model of SSPS 
Total electric power output at transmitting end of SSPS ES = 12.5 MW 
Area of the generator/ transmitter module assembly AGT = 3.14  104 m2

Electric power density at transmitting end of SSPS e = 0.4 kW/m2

Magnification of sunlight condenser n  3.0 

 Table 4  Waste heat and weight of generator/ transmitter module assembly per unit area. 
Waste heat flux from generator qG = 3.15 kW/m2

Waste heat flux from transmitter qT = 0.19 kW/m2

Total heat flux q = qG + qT = 3.34 kW/m2

Weight of generator/ transmitter module per unit area mGT =2.23 kgGT/m2

Weight of the whole system msys = 3.18 kgsys/m2

 Table 5  Waste heat and weight of generator/ transmitter module per unit weight of the whole system 
Weight ratio of generator/ transmitter module to the whole system MGT Msys = 0.7 kgGT/kgsys = mGT msys

Waste heat from generator q0,G = 0.990 kW/kgsys
Waste heat from transmitter q0,T = 6.0  10-2 kW/kgsys
Total heat flux q0 = q0,G + q0,T = 1.05 kW/kgsys

 Table 6  Waste heat and weight per one generator/ transmitter unified module 
Number of modules for 10MW class SSPS N = 3140  
Weight of a unit module m1 = 22.3 kg / unit module 
Electric power output at transmitting end ES1 = 4 kW / unit module 
Waste heat from generator QG1 = 31.5 kW / unit module 
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[2]

Fig. 2 Energy flow for generator/ transmitter unified 
module. 
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Fig. 3 Predicted heat transfer characteristics in  
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