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Calculation Models for Land Usage of PV Farms 



Un-Reasonable Design leads to Serious Shading between 

PV Arrays or Too Large Distance to Waste land



Shading Problems are Popular in Existing Projects

Shading 

Problems accrued 

in both fixed PV 

arrays and 

tracking systems. 



2 Type of Coordinates



Ground Horizontal Coordinates

1. From this picture, we can get relationship between solar beam and PV 

array;

2. Taking ground horizontal surface as the reference;

3. Tracking the Sun by solar altitude, and solar azimuth;

4. Regulate the tilted-angle and azimuth of PV arrays.



Ground Horizontal Tracking Systems ïFlat Plate 

Fixed PV Array

Solar Azimuth Trackers

Solar Altitude Trackers

Double Axis Trackers



Equatorial Coordinates

1. Taking equator plane and earth axis as reference;

2. Tracking the Sun by solar declination (± 23.45 degree changing annually) 

and solar hour angle (turning 15 degree in one hours) ;

3. Regulate the rotating angle of main axis and the tilted angle of PV arrays. 
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Tilted E-W Tracking

Horizontal E-W Tracking Pole-Axis Tracking

Double Axis Tracking

Equatorial Tracking Systems



Equatorial Tracking Systems

The largest incidence error̔ ± 23.45degree̕

COS23.45 = 0.917, highest coslosses is only 8.3%̆the 

average coslosses annually is only̔ 4% comparing with 

accurate double axis tracking.


