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Analysis of Solar Efficiency  

     
The following analysis of the availability of Solar Energy was conducted in the year 
leading up to March 2006, by our Engineering Department, on Hybridyne’s test site in 
Scarborough, Ontario. 
The first step was to confirm the published figures for the amount of daylight available in 
the study area ( Toronto, Ontario ). The following charts are those supplied by BBC 
Weather 
  (   www.bbc.co.uk/weather/world/city_guides  ) 
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Month Max. 

Irradiation 
for 45deg tilt 

Max. 
Irradiation 
for 0deg tilt 

  [W/m2] [W/m2] 
January 695 407 
February 788 530 
March 883 669 
April 965 819 
May 994 899 
June 996 982 
July 998 914 
August 982 857 
September 927 743 
October 826 588 
November 731 454 
December 669 374 

This table  and graph show the amount of light 
energy ( irradiation ) which was measured as 
falling on the solar panels at the Beta site in 
Scarborough.  Irradiation is the number of 
Watts of energy per square metre of receptor. 
 
The solar panels at this test site were divided 
into two groups for experimental analysis.  Half 
were laid flat ( horizontal ) and half were tilted 
slightly toward the vertical to ‘point’ at the 
average altitude of the sun.  The two right 
columns of this table show the Maximum 
Irradiation in each month at either of the two 
degrees of ‘tilt. 
 
 
 
 
 
The same results are displayed graphically below. 
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Given the above illumination conditions, the following results were observed at this site 
over a period of almost two years. The following is a typical year based on the 
observations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note – this is the total output from two strings of PV panels, one at zero inclination, and 
the other at 45 degrees inclination.  The string at 45 degrees were NOT pointed directly 
at the sun because they were attached to the face of the building which is aligned 
roughly south-west. 
 
 
Thus , neither string was aligned at the optimum inclination or angle ( South )  for 
maximum yield. 
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As a comparison, it is interesting to examine the following output from the Retscreen 
model. 

 (   The RETScreen International Clean Energy Decision Support Centre seeks to build the capacity of planners, 
decision-makers and industry to implement renewable energy and energy efficiency projects 

http://www.retscreen.net/                          ) 
 
Please note that Retscreen is designed to estimate the yield of a " NORMAL " 
photovoltaic array, which DOES NOT HAVE the advantage of Hybridyne's 
Conversion/Inversion Technology. 
 
As you can see, with equivalent solar panels at the same location and optimum 
alignment, a traditional installation would only yield 9.124 mWh per year, as opposed to 
the measurements from Hybridyne's site, which yielded 12.86 mWh during the period 
from April 2006 through March 2007 . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.retscreen.net/ang/impact.php
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Conclusion :  
 
Under perfect conditions as expected by the Retscreen Analysis, the 48 Solar Panels 
would be expected to deliver a total of 9,124 kiloWatthours of electricity per year. 
 
 
The Hybridyne Conversion Inversion Technology ( CIT ) has allowed the  Solar Panels 
at the Beta Site to deliver 12,863 kiloWatthours ( about one-third more power annually) 
in the same sunlight conditions even with imperfect alignment. 
 
On other words Hybridyne can achieve the same  ( or better ) annual energy yield 
(annual performance) as could be expected with a sophisticated electro-mechanical 
solar tracking system, without the anticipated high cost of purchase, installation, 
ownership and maintenance associated with such systems. 
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