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ABSTRACT

Optical simulator is developed for beam down solar
concentration system with a tower. Various optical losses are
taken into consideration in computation with high accuracy.
Given latitude on the earth and time, the simulator
calculates instant power and annual cumulative energy
received. By combining ray tracing method with Monte Carlo
method, efficient calculation is realized applicable to a large
scale problem of practical size. Application of the simulator to
25MW class beam down concentrating solar tower system is
shown and its validity 15 confirmed.
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Fig. 1: Beam Down System.
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Table 1: Input Parameter.

Parameter Value Unit
Latitude 31.0 deg
Time variable
Upper Focus Height 61.9 m
Lower Focus Height 15.5 m
Solar Constant 1.36 kW/m"2
Solar Apparent Radius 0. 0046542 rad
Heliostat Reflectivity 0. 900
Heliostat Optical Error 0.0430 deg
Heliostat Set Error 0.0733 deg
Heliostat Number variable
Heliostat Height 3.00 m
Facet Vertical Length 0.970 m
Facet Sideway Length 0.970 m
Facet Vertical Number 5
Facet Sideway Number 1
Facet Vertical Distance 0.0125 m
Facet Sideway Distance 0. 0350 m
Central Reflector Height 45.6 m
Gentral Reflector Reflectivity 0. 900
Receiver Inlet Radius 2.00 m
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Table 2: Plant Speck.

Parameter Value Unit
Heliostat Number 1401
Heliostat Field Length  (South North) 456 m
Heliostat Field Length  (East West) 512 m
Central Reflector Length  (South North) 79 m

Central Reflector Length
Maximum Receiver incident Power (6/21 12:00) 24.3 MWt

(East West) 83 m

Annual Receiver incident Energy 61,292 Wt
Annual Heliostat Shadowing Energy 3,178 Mvht
Annual Heliostat Blocking Energy 939 Mht
Annual Central Reflector Shadowing Energy 3,595 Mht
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Fig. 4: Receiver Flux.
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Fig. 5: Validation of Monte Carlo method.
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Table 3: Calculation Time.

Calculation Gondition Ray Number Calculation Time
Instant Power 1E+02 29 (sec)
Instant Power 1E+04 30 (sec)
Instant Power 1E+06 37 (sec)
Instant Power 1E+08 674 (sec)
Annual Cumulative Energy
(134 calculation) 8 338 (see)
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