
ǗǴǨǶǫǲǫǳǳȁǫ ǉǎǗ-ǸǫǻǳǴǱǴǩǮǮ Ǩ 

ǨǴǭǴǧǳǴǨǱȅǫǲǴǯ ȃǳǫǶǩǫǸǮǰǫ Ǯ ǴǼǫǳǰǦǻ 

ǪǫǰǦǶǧǴǳǮǭǦǼǮǮ ȃǳǫǶǩǫǸǮǰǮ. ǉǎǗ çǈǎǣ ǖǴǷǷǮǮè 

ǑǯǸǬǲǬǩǧ ǘǵǻȃȆ ǉǧǲǬǴǹǯǴǵǩǴǧ, Ǳ.ǻ.-ǳ.Ǵ., ǯ.ǵ. 

Ǯǧǩ.ǔǏǒ ǉǏǤ 

ǖǦǺǮǰǴǨǦ ǤǱǮȅ ǤǶȂǫǨǳǦ, Ǳ.Ǫ.Ǵ., Ǹ.Ǵ.Ǹ. ǔǏǒ ǉǏǤ  

ǊǬǵǪǷǧǻǯǾǬǸǱǯǰ ǻǧǱǺǲȃǹǬǹ ǓǊǚ  

 



u ǔǧǭǴǶ ǭǦǶǹǧǫǬǳǴǩǴ ǴǵȁǸǦ ǷǴǭǪǦǳǮȅ ǉǎǗ Ǩ 

ǨǴǭǴǧǳǴǨǱȅǫǲǴǯ ȃǳǫǶǩǫǸǮǰǫ 

u ǔǧǭǴǶ ǶǴǷǷǮǯǷǰǴǩǴ ǴǵȁǸǦ ǷǴǭǪǦǳǮȅ ǉǎǗ Ǩ 

ǨǴǭǴǧǳǴǨǱȅǫǲǴǯ ȃǳǫǶǩǫǸǮǰǫ 

u ǉǎǗ çǈǴǭǴǧǳǴǨǱȅǫǲȁǫ ǮǷǸǴǽǳǮǰǮ ȃǳǫǶǩǮǮ 

ǖǴǷǷǮǮè 



ǎǭ ǮǷǸǴǶǮǮ ǰǦǶǸǴǩǶǦǺǮǮ... 



ǉǫǴǩǶǦǺǮȅ ǴǧǫǷǵǫǽǮǨǦǫǸ 

ǴǧǿǹȄ ǵǱǦǸǺǴǶǲǹ. . . 

. . . ǪǱȅ ǵǴǳǮǲǦǳǮȅ 
ǭǦǪǦǽ Ǯ ǪǫǯǷǸǨǮǯ, 
ǷǨȅǭǦǳǳȁǻ Ƿ 
ǵǶǴǮǭǨǴǪǷǸǨǴǲ 
ȃǳǫǶǩǮǮé 

. . . Ǧ ǉǎǗ ǨǴǵǱǴǿǦǫǸ ȃǸǴ Ǩ 
ǬǮǭǳȂ, ǵǴǲǴǩǦȅ ǳǦǲ 
ǦǳǦǱǮǭǮǶǴǨǦǸȂ Ǯ ǵǶǮǲǫǳȅǸȂ 
ǳǦǾǮ ǪǦǳǳȁǫ Ǯ ǭǳǦǳǮȅ 



ǍǦǪǦǽǮ, ǰǴǸǴǶȁǫ ǶǫǾǦȄǸǷȅ ǩǫǴǩǶǦǺǦǲǮ  

Ǩ ǨǴǭǴǧǳǴǨǱȅǫǲǴǯ ȃǳǫǶǩǫǸǮǰǫ ǵǶǮ ǵǴǲǴǿǮ ǉǎǗ: 

1. ǔǼǫǳǰǦ ǶǫǷǹǶǷǳǴǩǴ ǵǴǸǫǳǼǮǦǱǦ (ǵǶǮǶǴǪǳǴǩǴ,  

ǸǫǻǳǮǽǫǷǰǴǩǴ Ǯ ǪǶ.) 

2. ǕǴǮǷǰ ǴǵǸǮǲǦǱȂǳȁǻ ǲǫǷǸ ǪǱȅ ǶǦǭǲǫǿǫǳǮȅ 

ȃǳǫǶǩǴǴǧȀǫǰǸǴǨ 

3. ǕǶǴǩǳǴǭ Ǯ ǲǴǪǫǱǮǶǴǨǦǳǮǫ ȃǺǺǫǰǸǮǨǳǴǷǸǮ 

ȃǳǫǶǩǴǹǷǸǦǳǴǨǴǰ Ǩ ǭǦǨǮǷǮǲǴǷǸǮ ǴǸ Ǯǻ ǩǫǴǩǶǦǺǮǽǫǷǰǴǩǴ 

ǵǴǱǴǬǫǳǮȅ 

4. ǒǴǳǮǸǴǶǮǳǩ ǨǴǭǪǫǯǷǸǨǮȅ ǳǦ ǴǰǶǹǬǦȄǿǹȄ ǷǶǫǪǹ 

5. ǎ ǪǶ. 

 

 

ǐǦǶǸǴǩǶǦǺǮǶǴǨǦǳǮǫ (ǨǮǭǹǦǱǮǭǦǼǮȅ),  

ǹǵǶǦǨǱǫǳǮǫ ǪǦǳǳȁǲǮ, ǦǳǦǱǮǭ 



ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʧʫʪʥʠʢʦʚʳʭ  ʠʟʤʝʨʝʥʠʡ 

 (NASA POWER), ʨʝʘʥʘʣʠʟʦʚ, ʥʘʟʝʤʥʳʭ ʠʟʤʝʨʝʥʠʡ (WRDC) 
ʇʈʆɼʋʂʊ ʂʆʄʄɽʅʊɸʈʀʁ ɼʆʉʊʋʇʅʆʉʊʔ 

NASA POWER/SSE (Prediction Of Worldwide Energy 

Resource/Surface meteorology and Solar Energy)  

ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ: ʨʝʘʥʘʣʠʟ MERRA 2 Modern-Era 

Retrospective analysis for Research and Applications/ 

ʈʝʟʫʣʴʪʘʪʳ:  

-ʯʘʩʦʚʳʝ ʩʫʤʤʳ ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ  (ʥʘ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʘʪʤʦʩʬʝʨʳ ʠ ʥʘ ʫʨʦʚʥʝ ɿʝʤʣʠ) ʠ 

ʘʣʴʙʝʜʦ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 1ÁĬ1Áʩ 1 

ʤʘʨʪʘ 2000 ʛ. ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ.  

- ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ 

ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ, ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, 

ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʥʘ ʚʳʩʦʪʘʭ 10, 50 ʠ 100 

ʤ) ʧʨʠʚʝʜʝʥʳ ʥʘ ʩʝʪʢʝ İÁ ʥʘ ȩÁ ʧʦ ʰʠʨʦʪʝ ʠ ʜʦʣʛʦʪʝ. 

ʆʪʢʨʳʪʳʡ ʜʦʩʪʫʧ:  

https://power.larc.nasa.gov/  

The NCEP/NCAR Reanalysis Project of National 

Oceanic & Atmospheric Administration (NOAA). 

MERRA . Modern-Era Retrospective analysis for 

Research and Applications   

ʈʝʘʥʘʣʠʟʳ ɽʉ ʠ ʉʐɸ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʜʝʪʘʣʠʟʘʮʠʝʡ ʛʨʘʜʫʩʳ ʠ ʜʦʣʠ ʛʨʘʜʫʩʦʚ; ʚʦ ʚʨʝʤʝʥʠ ï 

ʯʘʩ ʠ ʜʦʣʠ ʯʘʩʘ 

ʆʪʢʨʳʪʳʡ ʜʦʩʪʫʧ  

ɹʘʟʳ ʜʘʥʥʳʭ ɽʚʨʦʧʝʡʩʢʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʢʣʠʤʘʪʘ ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ (CM SAF) ʩ ʦʭʚʘʪʦʤ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. 

ɹʘʟʳ ʜʘʥʥʳʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʮʝʥʪʨʘ ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ 

ʧʨʦʛʥʦʟʘ ʧʦʛʦʜʳ  (ECMWF) .  

 

SARAH (Ñ65Á ʧʦ ʰʠʨʦʪʝ ʠ ʜʦʣʛʦʪʝ, 0,05ÁĬ0,05Á),  

SARAH-E (Ñ65Á ʧʦ ʰʠʨʦʪʝ, ʦʪ -10Á ʜʦ +130Á ʧʦ 

ʜʦʣʛʦʪʝ, 0,05ÁĬ0,05Á); CLARA-A (ʛʣʦʙʘʣʴʥʘʷ, 

0,25ÁĬ0,25Á).  

 

ERA5 (ʛʣʦʙʘʣʴʥʘʷ, 0,25ÁĬ0,25Á) [16]  

ERA5-Land (0,1ÁĬ0,1Á) 

ʆʪʢʨʳʪʳʡ ʜʦʩʪʫʧ: 

https://wui.cmsaf.eu/safira/action/  

 

https://cds.climate.copernicus.eu/cdsa

pp#!/dataset/reanalysis-era5-

land?tab=overview. 

World Radiation Data Centre  

(ɻɻʆ ʠʤ. ɸ.ʀ.ɺʦʝʡʢʦʚʘ) 

ʄʠʨʦʚʘʷ ʩʝʪʴ ʥʘʟʝʤʥʳʭ ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ  ʩ 

ʠʟʤʝʨʝʥʠʷʤʠ (1964-ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ.) 

 

 

ʆʪʢʨʳʪʳʡ ʜʦʩʪʫʧ  



ʇʈʆɼʋʂʊ ʂʆʄʄɽʅʊɸʈʀʁ ɼʆʉʊʋʇʅʆʉʊ

ʔ 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ɻʀʉ-ʧʨʦʝʢʪʳ 

Global Atlas for Renewable 

energy 

(IRENA) ï International 

Renewable Energy Agency 

 

ʇʨʝʜʩʪʘʚʣʝʥʳ:  

ʈʝʛʠʦʥʘʣʴʥʳʝ ʪʝʤʘʪʠʯʝʩʢʠʝ 

ʢʘʨʪʳ (ʚ ʚʠʜʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʩʣʦʝʚ)  ʧʦ ʨʝʩʫʨʩʘʤ ʩʦʣʥʝʯʥʦʡ, 

ʚʝʪʨʦʚʦʡ, ʛʝʦʪʝʨʤʘʣʴʥʦʡ 

ʵʥʝʨʛʠʠ. (ɹʠʦʵʥʝʨʛʝʪʠʢʘ, 

ʚʦʣʥʦʚʘʷ, ʤʘʣʳʭ ʨʝʢ ï ʚ 

ʨʘʟʨʘʙʦʪʢʝ) 

ʆʆʇʊ 

ʂʨʫʧʥʳʝ ʛʦʨʦʜʘ 

ʇʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʈʝʣʴʝʬ 

ʃʘʥʜʰʘʬʪ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ɿʘʜʘʯʠ: 

ʈʝʛʠʦʥʘʣʴʥʳʝ ɻʀʉ ʩ ʫʯʝʪʦʤ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ɺʀʕ.  

ʆʪʢʨʳʪʳʡ 

ʜʦʩʪʫʧ: 

http://globalatla

s.irena. 

org/ 

  

https://globalwi

ndatlas.info/ 

 

https://globalsol

aratlas.info/map 

 

https://globalwindatlas.info/
https://globalwindatlas.info/
https://globalwindatlas.info/
https://globalwindatlas.info/
https://globalwindatlas.info/
https://globalwindatlas.info/
https://globalsolaratlas.info/map
https://globalsolaratlas.info/map
https://globalsolaratlas.info/map
https://globalsolaratlas.info/map
https://globalsolaratlas.info/map
https://globalsolaratlas.info/map


 



 



SolarGIS  



 



Global Atlas IRENA 

Å ˥ͦ͋͊͡͡Έ͔ͤͦ ͎͊ͪͦΉ͎͙ͦͦ͟͡;͔͔ͫͦ͟ ͚͙͍͙͔ͪ͊ͦͤͪͦ͊ͤΣ ͔͍͔ͨͪ͒ͦͫͭ͊ͤͦ͡ ˽͍ͪͦ͒ͦͦ͡Έ͍͔͚ͫͭͤͤͦ ͙ 
͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͔͚ ˻͋Ά͔͙͔͒ͤͤͤ·ͻ ˹͊ͼ͙͚ ό̅ˢ˻ύΦ 

Å ˨͙͔ͦͨͦͤͭ͡͡Έͤ͊Ύ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͦ ͙ͫͦͪͦͫͭ͟ ͙͙͍͍ͨͪͦ͡ ͔͍͔ͨͪ͒ͦͫͭ͊ͤ͊͡ bh±9[¢L{Φ 

Å ˥ͦ͋͊͡͡Έͤ·͚ ͊ͭ͊ͫ͡ ͍ͦ͒ͤ·ͻ ͙͍ͪͫͦ͟ ͦͭ ˮ͙ͤͫͭͭͯͭ͊ ͙͍ͣͪͦ·ͻ ͔͍ͪͫͯͪͫͦ ό²wLύΦ 

˴͔ͪͦͣ ͎ͭͦͦΣ ˥ͦ͋͊͡͡Έͤ·͚ ͊ͭ͊ͫ͡ ͨͦ ͍͍ͦͦ͋ͤͦ͘͡Ύ͔ͣ·ͣ ͙ͫͭͦ;͙ͤ͊ͣ͟ Ή͔͎͙͙ͤͪ ǾΦпΦм ͔͙ͫͦ͒ͪ͗ͭ 
͔ͤͦͭͦͪ͟·͔ ͪ͊ͫ΄͙͔ͪͤͤ·͔ ͺͯͤ͟ͼ͙͙ ͒͡Ύ ͯͯ͡;΄͔͙ͤΎ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͫ ͨͦ͡Έ͍͔͔ͦ͊ͭͣ͘͡Υ 

Å ˻͙͔ͨͫ͊ͭ͡Έͤ͊Ύ ͙͙ͫͭ͊ͭͫͭ͊͟ ͒͡Ύ ͎͍ͦ͒ͦ·ͻ ͙ ͔͔͔͗ͣͫΎ;ͤ·ͻ ͍ͤ͊͋ͦͪͦ ͒͊ͤͤ·ͻ ͨͦ ͔ͫͦͤ͡;͚ͤͦ 
Ή͔͎͙͙ͤͪ ͙ ͍͔ͭͪͯΣ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͊͡Ύ ͤ͊ ͍ͫͭͪ͊ͤͦͦͣ ͍͔ͯͪͦͤΦ 

Å ˭ͦͤ· ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͙͍͔͙ͤͫͭͼ͙͚ ͍ ͍͙͙͔ͪ͊ͭ͘ ͦͣͣͯͤ͊͟͡Έͤ·ͻ ͔͍ͨͪͦͭͦ͟ ͍ ͙ͦ͋͊ͫͭ͡ 
͔ͫͦͤ͡;͚ͤͦ ͺͦͭͦΉ͔͙͙ͭͪͦͤ͟͟͡ ͙  ͔͔͎͍͚͋ͪͦͦ ͍͔ͭͪͦΉ͔͎͔͙͙ͤͪͭ͟Φ 

 

˥ͦ͋͊͡͡Έͤ·͚ ͊ͭ͊ͫ͡ ͍͍ͦͦ͋ͤͦ͘͡Ύ͔ͣ·ͻ ͙ͫͭͦ;͙͍ͤͦ͟ 
Ή͔͎͙͙ͤͪ ͍͔͙͙ͪͫ пΦм ͍͟͡Ό;͔͊ͭ ͍ ͔ͫ͋ΎΥ 

Å ˨͎ͦͦͫͪͦ͡;ͤ·͔ ͎͍ͦ͒ͦ·͔ ͙ ͔͔͔ͫͪ͒ͤͣͫΎ;ͤ·͔ 
͒͊ͤͤ·͔ ͦ ͔ͫͦͤ͡;͚ͤͦ ͙͍͙͊ͭͤͦͫͭ͟ ͫ 
ͨͦͣͦ΅ΈΌ Meteotest. 

Å ˨͊ͤͤ·͔ ͨͦ ͎͙͒ͪͦΉ͔͎͙͙ͤͪΣ ͪ͊ͪ͊͋ͦͭ͊ͤ͘· ͔
ˢ͍͙͚͙ͫͭͪ͊ͫͣ͟͡ ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͣ 
͙͍͔͙͔ͯͤͪͫͭͭͦͣ ό!b¦ύΦ 



NREL National 

Renewable Energy 

Laboratory   USA  

http:// rredc.nrel.g

ov  

http://www.nrel.gov/gis/about.html  

GIS NREL USA  

ɸʪʣʘʩʳ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʢʘʨʪʳ, 

ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ, ʘʥʘʣʠʪʠʢʘ ʧʦ 

ʚʩʝʤ ʦʪʨʘʩʣʷʤ ɺʕ ʜʣʷ ʪʝʨʨʝʪʦʨʠʠ 

ʉʐɸ ʠ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʦʚ ʤʠʨʘ. 

ʇʈʀʄɽʈ: US dynamic solar atlas; ʥʘ 

ʷʯʝʡʢʘʭ ʩʝʪʢʠ ~ 40 ʢʤ ʥʘ 40 ʢʤ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ 

ʟʥʘʯʝʥʠʷ ʜʥʝʚʥʦʛʦ ʦʙʱʝʛʦ ʩʦʣʥʝʯʥʦʛʦ 

ʨʝʩʫʨʩʘ, ʜʦʩʪʫʧʥʦʛʦ ʜʣʷ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʠ 

ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ 

http://www.nrel.gov/gis/solar.html
http://www.nrel.gov/gis/solar.html
http://www.nrel.gov/gis/solar.html
http://www.nrel.gov/gis/solar.html
http://www.nrel.gov/gis/solar.html
http://www.nrel.gov/gis/solar.html
http://www.nrel.gov/gis/solar.html


ǚǴǶǲȁ ǵǶǫǪǷǸǦǨǱǫǳǮȅ ǶǫǭǹǱȂǸǦǸǴǨ Ǩ ǉǎǗ 

NREL: ǮǳǸǫǶǦǰǸǮǨǳȁǫ ǰǦǶǸȁ 



  

 

ǒǴǪǫǱǮǶǴǨǦǳǮǫ Ǩ ǉǎǗ NREL 
(ǶǦǭǶǫǾǫǳǮǫ ǪǦǳǳȁǻ ǪǴ 90 ǲ) 

ǔǽǫǳȂ ǧǴǱȂǾǮǫ ǴǧȀȆǲȁ ǪǦǳǳȁǻ, ǰǴǸǴǶȁǫ ǷǱǴǬǳǴ ǴǧǶǦǧǦǸȁǨǦǸȂ Ǯ ǵǫǶǫǪǦǨǦǸȂ! 



ǕǫǶǫǻǴǪ ǰ ǴǧǴǧǿǦȄǿǮǲ ǵǴǰǦǭǦǸǫǱȅǲ ð 

ǳǦǵǶǮǲǫǶ, ǰǶǮǨǦȅ ǵǴǸǫǳǼǮǦǱǦ ǨǴǭǴǧǳǴǨǱȅǫǲȁǻ 

ǮǷǸǴǽǳǮǰǴǨ ȃǳǫǶǩǮǮ NREL 

 

 

ǒǴǪǫǱȂ System Advisor  (SAM) ñ ǸǫǻǳǮǰǴ-

ȃǰǴǳǴǲǮǽǫǷǰǦȅ ǰǴǲǵȂȄǸǫǶǳǦȅ ǲǴǪǫǱȂ, 

ǵǶǫǪǳǦǭǳǦǽǫǳǳǦȅ ǪǱȅ ǶǦǷǽǫǸǦ 

ǵǶǴǮǭǨǴǪǮǸǫǱȂǳǴǷǸǮ Ǯ ǺǮǳǦǳǷǴǨȁǻ 

ǵǴǰǦǭǦǸǫǱǫǯ ǵǶǴǫǰǸǴǨ ǨǴǭǴǧǳǴǨǱȅǫǲǴǯ 

ȃǳǫǶǩǫǸǮǰǮ. ǣǸǴǸ ǧǫǷǵǱǦǸǳȁǯ ǮǳǷǸǶǹǲǫǳǸ 

ǵǴǲǴǩǦǫǸ ǱǮǼǦǲ, ǵǶǮǳǮǲǦȄǿǮǲ ǶǫǾǫǳǮȅ, 

ǦǳǦǱǮǭǮǶǴǨǦǸȂ ǷǸǴǮǲǴǷǸȂ, 

ǵǶǴǮǭǨǴǪǮǸǫǱȂǳǴǷǸȂ Ǯ ǦǷǵǫǰǸȁ 

ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǵǶǴǫǰǸǴǨ ǷǴǱǳǫǽǳǴǯ, 

ǨǫǸǶǴǨǴǯ ǮǱǮ ǩǫǴǸǫǶǲǦǱȂǳǴǯ ȃǳǫǶǩǫǸǮǰǮ 

ǱȄǧǴǩǴ ǲǦǷǾǸǦǧǦ, ǵǴǪǰǱȄǽǫǳǳȁǻ ǰ ǷǫǸǮ. 



  

 



 The Open PV Project  

ǆ ǸǦǰǬǫ ǧǴǱǫǫ 200 ǵǶǮǱǴǬǫǳǮǯ ǪǱȅ 

ǸǫǶǶǮǸǴǶǮǮ ǗǞǆ  

ǳǦ ǴǷǳǴǨǫ ǪǦǳǳȁǻ NREL 

ǒǴǧǮǱȂǳȁǫ ǵǶǮǱǴǬǫǳǮȅ 

Solar Tracker, Sun Locator 

Lite  

https://openpv.nrel.gov/index
https://openpv.nrel.gov/index


Renewables.ninja  
ǵǴǭǨǴǱȅǫǸ ǭǦǵǹǷǰǦǸȂ ǲǴǪǫǱǮǶǴǨǦǳǮǫ ǵǴǽǦǷǴǨǴǯ 

ǲǴǿǳǴǷǸǮ ǴǸ ǨǫǸǶǴǨȁǻ Ǯ ǷǴǱǳǫǽǳȁǻ ȃǱǫǰǸǶǴǷǸǦǳǼǮǯ, 

ǶǦǷǵǴǱǴǬǫǳǳȁǻ Ǩ ǱȄǧǴǯ ǸǴǽǰǫ ǲǮǶǦ 



ǉǎǗ ǪǱȅ ǲǴǳǮǸǴǶǮǳǩǦ 

ǨǴǭǪǫǯǷǸǨǮȅ ǈǣǗ ǳǦ 

ǴǶǳǮǸǴǺǦǹǳǹ 


