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Sun Angle and Solar Energy Transfer 

Determining a Local Sun Angle 

In order to be able to complete your analysis for your experiment, you will need to calculate the sun 
angle for each location on each day.  In order to accomplish this for any place on the globe you only 
need to know two things, 1) the latitude where the 
sun is striking the Earth at 90° on the day in 
question, and 2) the latitude of the place you are 
interested in. 

Because the light reaching the Earth from the sun is 
parallel, we can use basic geometric principles to 
solve for the sun angle. 

The diagram shows the sun’s 90° ray on the equator, meaning the date would be either March 21 
(the Spring Equinox) or September 23 (the Fall Equinox).  Note that the suns ray is also parallel at 
the location of our observer located at 40° North latitude. 

The first step in our calculation is to determining the 
latitudinal (angular) distance between the 90° sun 
latitude and the latitude of the observer. 
 

90° Sun latitude and Observer’s latitude 

40°N       0°    =    40° Distance 

Geometry tells us that this angular distance is the 
exact same angle as the angle shown below, called the Zenith Angle. 

The zenith angle is the angle from straight overhead 
down to the highest point the sun reaches on each 
day.  Remember the definition of the sun angle is the 
angle from the horizon up to the highest point the 
sun reaches on each day. 

Together these two angles are complementary angles, 
meaning that they add up to 90°.  
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Thus we can calculate the sun angle using the zenith angle. 
 

90° - Zenith Angle = Sun Angle 

90°  -  40° =  50° Sun Angle 

 

When the sun is 90° at the equator, the calculations are much simpler than when they are at other 
locations.  However, the calculation will be exactly the same except you would user different 90° sun 
locations for different days. 

The important days to remember the 90° sun angle are: 

The Spring Equinox  March 21  0° 

The Summer Solstice  June 21   23.5°N 

The Fall Equinox  September 23  0° 

The Winter Solstice  December 22  23.5°S 

 

Calculate the sun angle for the following locations and dates: 
 

Place Latitude Date 90° Sun Lat. Zenith Angle Sun Angle 

Barrow, AK 71°N Spr/Fall Eq 0°   

Barrow, AK 71°N Summer Sol. 23.5°N   

Barrow, AK 71°N Winter Sol. 23.5°S   

Salem, MA 43°N Spr/Fall Eq 0°   

Salem, MA 43°N Summer Sol. 23.5°N   

Salem, MA 43°N Winter Sol. 23.5°S   

Singapore 1°N Spr/Fall Eq 0°   

Singapore 1°N Summer Sol. 23.5°N   

Singapore 1°N Winter Sol. 23.5°S   

Santiago, Chile 33°S Spr/Fall Eq 0°   

Santiago, Chile 33°S Summer Sol. 23.5°N   

Santiago, Chile 33°S Winter Sol. 23.5°S   

Vostok, Ant. 78°S Spr/Fall Eq 0°   

Vostok, Ant. 78°S Summer Sol. 23.5°N   

Vostok, Ant. 78°S Winter Sol. 23.5°S   


