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Measuring the sun’s position 

 



Solar azimuth angle γs 

 An azimuth (i/ˈæzɪməθ/; from Arabic  السمت

as-samt, meaning "a way, a part, or quarter"[1]). 

 The angular displacement from south of the 

projection of beam radiation on the horizontal 

plane.  

 East of south are negative and west of south are 

positive. 
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Zenith Angle 

 The word "zenith" derives from the inaccurate 

reading of the Arabic expression  سمت الرأس(  samt 

ar-ra's. 

 

 The angle between the vertical and the line to the 

sun, that is , the angle of incidence of beam 

radiation on a horizontal surface. 

http://en.wikipedia.org/wiki/Arabic_language


 





 



 



 



 



 



 



NEXT LECTURE  

 Introduction to the angles 

 Solar time 

 Air mass 



 



Solar Time 1 

 All calculations concerning the Sun have to be 
performed in solar time 

 Solar time does not coincide with the local time 

 Solar time is location dependent! 

 Solar time is calculated as: 
 

Solar Time = Standard Time + E + 4·(st - loc) 



Equation of Time, E 
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Solar Time 1 

 All calculations concerning the Sun have to be 
performed in solar time 

 Solar time does not coincide with the local time 

 Solar time is location dependent! 

 Solar time is calculated as: 
 

Solar Time = Standard Time + E + 4·(st - loc) 



  

 



 Amman  

Latitude : 31°57'N  

Longitude: 35°52'E 

 

 

http://www.mapsofworld.com/jordan/cities/amman.html


Solve ex. 1.5.1 

  

 



Declination angle 

 The plane that 

includes the earth 's 

equator is called the 

equatorial plane. 

 

 If a line is drawn between the center of the earth and 

the sun, the angle between this line and the earth's 

equatorial plane is called the declination angle. 



  

 



  

 



Hour Angle, w 

 ‘the way the sun  

moves around you’ 

 0 at solar noon 

 Full turn in 24 h 

 15° per hour 
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Solar noon 

6:00 pm 

6:00 am 

0:00 

1 hour ≡ 15° 



Hour angle , ω 

 The angular Displacement of the sun east or west 

of the local meridian due to rotation of the earth 

on its axis at 15 ° per hour;  

 morning negative,  

 afternoon positive. 

 The hour angle at local solar noon is zero, 

 

 

 

EX.  10:30 (solar time) 
ω = -22.5 ° 



Slope (tilt), β 

 The angle between the 

plane of the surface in 

question and the horizontal: 

 

 0° ≤ β ≤ 180° 

 

 β ≥ 90° means that the 

surface has a downward-

facing component. 

 

 



Solar azimuth angle γs 

 An azimuth (i/ˈæzɪməθ/; from Arabic  السمت

as-samt, meaning "a way, a part, or quarter"[1]). 

 The angular displacement from south of the 

projection of beam radiation on the horizontal 

plane.  

 East of south are negative and west of south are 

positive. 

 

 فادي يونس ، عمر الحوراني

http://en.wikipedia.org/wiki/File:En-us-azimuth.ogg
http://en.wikipedia.org/wiki/Wikipedia:IPA_for_English
http://en.wikipedia.org/wiki/Wikipedia:IPA_for_English
http://en.wikipedia.org/wiki/Wikipedia:IPA_for_English
http://en.wikipedia.org/wiki/Wikipedia:IPA_for_English
http://en.wikipedia.org/wiki/Wikipedia:IPA_for_English
http://en.wikipedia.org/wiki/Wikipedia:IPA_for_English
http://en.wikipedia.org/wiki/Wikipedia:IPA_for_English
http://en.wikipedia.org/wiki/Arabic_language
http://en.wikipedia.org/wiki/Azimuth
http://en.wikipedia.org/wiki/Azimuth
http://en.wikipedia.org/wiki/Azimuth


 



Surface azimuth, γ 

 The deviation of the projection on a horizontal 

plane of the normal to the surface from the local 

meridian, with zero due south, east negative, and 

west positive.  



 The angle between the vertical and the line to the 

sun. 

Zenith Angle, θz 



INCIDENCE ANGLE, θ 

 The angle between the sun’s rays and the normal 

on a surface. 

 For a horizontal plane, the incidence angle, θ, and 

the zenith angle, θz, are the same. 



 



Example 1.6.1 

 



Air Mass 

 



  

Thickness of Atmosphere 
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Definitions 

Air Mass 

 The influence of the atmosphere depends on the 

length of path through the atmosphere, measured in 

Air Mass 

 corresponding spectra are called AM1, AM1.5 etc.  

 

 

 



 



Components of Radiation 

Material Albedo

Aluminium 0.85

Asphalt 0.09-0.15

Concrete 0.25-0.35

Fresh Snow 0.82

Galvanised Steel 0.1-0.35

Grass 0.15-0.25

a 

scattering/absorption 

diffuse (anisotropic) 

 



Global solar irradiance and its 

components 

 Global 

 Direct (Beam) 

 Diffused 

 



 



 



 


