
PVWatts® Calculator Guide 
(a public service provided by the Alberta Renewable Energy Alliance) 

 

• This guide provides an example of how to use the 
National Renewable Energy Laboratory website 

 PVWatts® Calculator  

• Applied to a Calgary rooftop to estimate the 
potential for solar photovoltaic (PV) electricity 

• This example applies to a garage roof 

• The same process may be used for a house or 
commercial rooftop 

 

 

 



Use Google™ earth before using 
PVWatts® Calculator  

• Select and zoom in on your potential PV 
rooftop with Google Earth before activating 
the PVWatts® Calculator. 

 

• With Google Earth you can obtain your array 
orientation (heading)  



Type in known address; 
Google Earth  
will display this aerial photo 
with address 

Use Google Earth first 



Zoom in on your rooftop  
by scrolling with this button 



Assume you will orient your array 
pointed in a southerly direction 



Orientation 174 degrees 
 

Draw a line (using ‘Ruler’ tab) 
parallel to your roof edge ; 
Google Earth calculates the heading 
or orientation of the line (rooftop 
array); 
 
   
 
A Heading of 180 degrees is due 
south 
Some programmes (e.g. RETScreen)  
define azimuth = 0 as due South  



Now access the website:  
 
 

‘PVWatts® Calculator’ at 
 

http://pvwatts.nrel.gov/pvwatts.php 
 

http://pvwatts.nrel.gov/pvwatts.php


Type your city 
location  
In this example 
‘Calgary’ 
Then click GO 



This screen appears; 
Click ‘Go to system info’ 



This screen appears; 
You must scroll out/down to find your rooftop 

Caution 
This drawing box is quite sensitive to left click action  



Click ‘Map’ at Top right; 
 
Scroll down to enlarge the map 
 



 
 
Scroll down to enlarge the map 
 



 
 
Centre your rooftop in the satellite image 
Then scroll up to zero in on your rooftop 



 
 
Continue to centre and scroll up to 
zero in on your rooftop 



Click Satellite at top right 
to show houses view 



 
 
Centre your house or garage 
rooftop (in this example a garage 
rooftop) 
Then scroll up 



 
 
Scroll up fully to zero in on your rooftop 



 
 
Click the corners of the southerly oriented 
portion of your rooftop where you propose 
to locate your PV array;   



Click SAVE at Bottom right; 
 
 



This screen appears.  
Your maximum system size is 
automatically calculated and 
shows here 
  = 3.4 kWdc 
 
 



You must select your array type 
from the drop down menu  



 Select Fixed (roof mount) 
for array type  

 Enter your known roof pitch or array tilt  
e.g. 14 degrees if fixed flat to roof 

 Enter your azimuth which you have determined 
from Google Earth = 174 degrees 



 Select your System Type ‘Residential’ 

NOTE 
For PV Watts Calculator 
an azimuth or heading 
of 180 degrees means 
the array is oriented 
facing due south 



 Enter your Cost of Electricity (energy charge + delivery charge) 
= 8 cents plus 4 cents = 12 cents per kWh or $0.12 per kWh 
  



 Enter the estimated Capital Cost per Watt of the System 
 (e.g. $3.50 per Watt dc) 





 If you are satisfied  
with the numbers you have entered 
Click ‘Go to PVWatt results’; 



3,929 kWh/yr 

3.4 kWdc 

 = 1155 kWh/yr/kWdc 

This results screen will give 
monthly and annual 
generation and energy value. 
 
Dividing  
 

You can run the above calculation 
and determine the kWh/yr/kWdc 
specific generation , which allows 
you to compare your system to 
others.  

v 

by 

v 



This RESULTS 
screen will give 
you an estimate 
of the 
maximum 
annual savings 
in electricity if 
you use ALL 
your solar 
generation 
within your 
home 



Some design considerations for your 
installation 

• Roof area – can you fit a PV system on a SE, south, or SW 
facing roof?  
– Estimate approximately 6.4 square meters for 1.0 kWdc array 
– Each module is roughly 1 meter wide by 1.6 meters long 

• Be aware of roof obstructions (e.g. vents) 
• Roof Orientation – avoid northerly facing 
• Determine roof pitch if the array is fixed parallel to roof 
• Roof condition? repairs in next 10 years?   
• Asphalt roof preferred 
• Cedar shake roof is not good 
• Watch for shading from trees or adjacent 

buildings/chimneys etc 
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PV generation depending on orientation and tilt of array 
(kWh/yr/kWdc for Calgary location) 

tilt 45

tilt 30

tilt 15

Azimuth = 0 
Is due south for 
RETScreen 



south = azimuth 0 tilt 45 tilt 30 tilt 15

azimuth 0 1295 1253 1155

azimuth15 1281 1244 1149

azimuth 30 1245 1215 1133

azimuth 45 1187 1169 1106

azimuth 60 1111 1109 1072

azimuth 75 1021 1037 1031

azimuth 90 923 959 986

south = azimuth 0 tilt 45 tilt 30 tilt 15

azimuth 0 100% 97% 89%

azimuth15 99% 96% 89%

azimuth 30 96% 94% 87%

azimuth 45 92% 90% 85%

azimuth 60 86% 86% 83%

azimuth 75 79% 80% 80%

azimuth 90 71% 74% 76%

KWh/yr/kWdc for 
Calgary Latitude 
51 degrees 

Generation varies depending 
on orientation and array tilt 

 

NOTE  

Azimuth = 0 is due south 
when using RETScreen; 

Azimuth =180 is due south 
when using PV Watts 
Calculator 

 

At azimuth = 0 and tilt of 45 
degrees 100% of maximum 
is attained. 

 

At azimuth = 0 and tilt of 

15 degrees there is a loss in 
generation of 11% 

 

 

 

 


