
BASIC SUN-EARTH ANGLES



Latitude angle 
Angle made by radial 
line joining the given 
location to the centre 
o f  e a r t h  w i t h  i t s 
p r o j e c t i o n  o n  t h e 
e q u a t o r  p l a n e . 
L a t i t u d e  a n g l e  i s 
denoted by 
I t  i s  P o s i t i v e  i n 
northern hemisphere 
a n d   n e g a t i v e  i n 
southern hemisphere.



Declination angle (  )
It is the angular displacement of the sun 
from the plane of earth’s equator. It is 
positive when measured above the 
equatorial line in the northern hemisphere.



Hour angle
It is the angular displacement of sun 
towards the east or west of local meridian 
(Due to rotation of earth about its axis ) at 
any moment. Since the earth rotates about 
its axis once during 24-hours, therefore



Hour angle

At solar noon sunrays are in line with the local 
meridian, therefore hour angle is zero. It is 
negative in fornnoon and positive in afternoon. 
Thus at 6 Hrs. (A.M.) it is -90 and at 18 hrs(PM) 
it is +90. 



Inclination Angle
The  angle  between  sun’s  rays  and  i t ’s 
projection on horizontal surface is known as 
inclination angle



Zenith Angle z
Zenith Angle z
It is the angle between sun’s rays and 
perpendicular to the horizontal.



Solar Azimuth Angle (’A)
Θ’A

Θ’A

Θ’A



Slope of the plane () or tilt angle

It is the angle between inclined plane 
( Collector) and the horizontal. It is taken 
positive(+Ve) for surface sloping towards 
south and negative (-Ve) for surfacing 
sloping towards north.



Surface azimuth angle A
Surface azimuth angle A : It is the angle in 
horizontal plane between the line due south and 
horizontal projection of the normal to the inclined 
plane (Collector). It is taken as +ve when 
measured from south towards west.



Angle of incidence ( i )
Angle of incidence ( i )
It is the angle between the sun’s rays falling on 
the plane surface ( Collector ) and normal to the 
surface. The incidence angle is most important 
as it decides how much solar energy falls on the 
collecting surface.



Beam and diffuse radiation



Beam radiation on inclined plane



Value of Angle of incidence for any surface



Sunrise, Sunset & Day-Length



Numerical-1



Numerical-2



Assignment

Q 1. Define the following:
Latitude Angle
Declination Angle
Hour Angle Inclination Angle
Zenith Angle
Solar Azimuth Angle
Surface azimuth angle
Angle of incidence

Q 2. Write a note on Sunrise, Sunset and 
Daylenth.


