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RENEWABLE ENERGY SOURCES: 



SOLAR ENERGY: 

SOLAR ENERGY TECHNOLOGIES:

SOLAR COLLECTORS: 

TYPES OF SOLAR COLLECTORS:

 FLAT PLATE COLLECTORS: 

WATER TYPE COLLECTOR: 



AIR FLAT PLATE COLLECTOR: 

CONCENTRATING COLLECTORS:  

LINE FOCUSING COLLECTORS: 



 
 

POINT FOCUSING COLLECTOR: 

PERFORMANCE EVALUATION AND EXPERIMENTAL SETUP 

ESTIMATING SOLAR RADIATION: 

SUN, EARTH, SEASONS: 



 



THE AUTUMNAL AND VERNAL WINTER  
SOLSTICES 

 
SOLAR CONSTANT: 



SOLAR RADIATION AT EARTH’S SURFACE: 



SOLAR RADIATION GEOMETRY: 

Declination Angle ( ):



The hour angle ( ):

ESTIMATION OF AVERAGE SOLAR RADIATION: 





Monthly Average Hourly Diffuse Solar Radiation (Id):           Id =   Io*Hd/Hoh 

 SOLAR RADIATION ON TILTED SURFACE:  



 CALCULATION OF EFFICIENCY: 

SOLAR WATER HEATER: 



NATURAL CIRCULATION SOLAR WATER HEATING: 
CONSTRUCTION: 



WORKING: 

Experimental Investigations: 






