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SolarSolarSolarSolar CollectorsCollectorsCollectorsCollectors

ThermoThermoThermoThermo----solar Collectors:solar Collectors:solar Collectors:solar Collectors:

• Trough CollectorsTrough CollectorsTrough CollectorsTrough Collectors

• Tower PowerTower PowerTower PowerTower Power

• Parabolic DishParabolic DishParabolic DishParabolic Dish

Why Stationary ?Why Stationary ?Why Stationary ?Why Stationary ?

• Simple ConstructionSimple ConstructionSimple ConstructionSimple Construction

• Easy to track the sun.Easy to track the sun.Easy to track the sun.Easy to track the sun.

• Low CostLow CostLow CostLow Cost
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Absorber Position During the DayAbsorber Position During the DayAbsorber Position During the DayAbsorber Position During the Day

The optical principle of the SRTA is illustrated in this figure, which shows the path of the The optical principle of the SRTA is illustrated in this figure, which shows the path of the The optical principle of the SRTA is illustrated in this figure, which shows the path of the The optical principle of the SRTA is illustrated in this figure, which shows the path of the 

solar rays reflected from the stationary reflector at five different times of the day.solar rays reflected from the stationary reflector at five different times of the day.solar rays reflected from the stationary reflector at five different times of the day.solar rays reflected from the stationary reflector at five different times of the day.
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The ObjectiveThe ObjectiveThe ObjectiveThe Objective

• Part of a roof element.Part of a roof element.Part of a roof element.Part of a roof element.

• Emphasis on low cost construction.Emphasis on low cost construction.Emphasis on low cost construction.Emphasis on low cost construction.

• Use the steam as direct product.Use the steam as direct product.Use the steam as direct product.Use the steam as direct product.
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The Suggested DesignThe Suggested DesignThe Suggested DesignThe Suggested Design
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Mirror TestingMirror TestingMirror TestingMirror Testing

Reflectance Measurement after ApplicationReflectance Measurement after ApplicationReflectance Measurement after ApplicationReflectance Measurement after ApplicationPublished PerformancePublished PerformancePublished PerformancePublished Performance

Measured PerformanceMeasured PerformanceMeasured PerformanceMeasured Performance

Laser Type: HeNeLaser Type: HeNeLaser Type: HeNeLaser Type: HeNe

Laser Power: Laser Power: Laser Power: Laser Power: 3333,,,,25 25 25 25 [mW] [mW] [mW] [mW] 

Wave Length: Wave Length: Wave Length: Wave Length: 633 633 633 633 [Micrometer][Micrometer][Micrometer][Micrometer]

Film Reflectance: Film Reflectance: Film Reflectance: Film Reflectance: 3.033.033.033.03////3.253.253.253.25====0.9320.9320.9320.932
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The AbsorberThe AbsorberThe AbsorberThe Absorber
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The Absorber CoatingThe Absorber CoatingThe Absorber CoatingThe Absorber Coating
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Establishing The Envelope ShapeEstablishing The Envelope ShapeEstablishing The Envelope ShapeEstablishing The Envelope Shape
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Flux Distribution Along the AbsorberFlux Distribution Along the AbsorberFlux Distribution Along the AbsorberFlux Distribution Along the Absorber
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The Sun ImageThe Sun ImageThe Sun ImageThe Sun Image

D=75mm

712 mm

Absorber SizingAbsorber SizingAbsorber SizingAbsorber Sizing
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MovieMovieMovieMovie
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Thermal AnalysisThermal AnalysisThermal AnalysisThermal Analysis
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CFD ResultsCFD ResultsCFD ResultsCFD Results

Pipe TemperaturePipe TemperaturePipe TemperaturePipe Temperature Fluid TemperatureFluid TemperatureFluid TemperatureFluid Temperature
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Numerical Numerical Numerical Numerical CodeCodeCodeCode
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SummarySummarySummarySummary

• An experimental system based on a stationary reflector and tracking 

absorber was designed and tested.  

• The stationary reflector was manufactured by a combination of spinning

and machining. More suitable technology for mass production has been

considered.  

• The design involved a detailed analysis of the optical and thermal

behavior.

• A tracking system wad employed  using an algorithm that predicts the

sun movement.

• The system was tested over a number of days and the experimental

performance was compared to the  theoretical prediction.
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Thank you  ! Thank you  ! Thank you  ! Thank you  ! 


