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Solar Wind Hybrids 
By Daniel Moholia 

 

Background 
 
 The inconvenient truths of fossil fuel depletion and a looming climate crisis have 

lead many countries into joining the alternative energy race to save world economies 

before fossil fuels leaves us stranded. Development of many different energy sources 

has become popular, while solar and wind as alternatives remain among the most 

promising. What if there is a way to combine them?  

 
Purpose 

 The purpose of this experiment is to determine whether it is possible to 

harmonize the electrical potential of solar and wind alternative energy sources into an 

efficient Solar Wind Hybrid design. 

 
Hypothesis 

 If thin, polycrystalline solar cells were added on the blades of a functional wind 

turbine; both wind and solar energy sources can be efficiently harnessed by assuring 

that the turbine design benefits both, while minimizing the negative effects. 

 
Procedure 

 By constructing a vertical, six blade wind turbine with three polycrystalline 3” × 3” 

solar cells on each blade connected in series, a prototype solar wind turbine was build 

for testing. The effect of light intensity and the angle of incidence on the solar cells was 

tested using an array of lights consisting of nine 23W and two 13W fluorescent light 

bulbs. This light fixture was hung at different distances above the blades and voltage 

measurements were taken. The full array of blades was horizontally oriented in the first 
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round of experiments. In the second round, two of the six blades were tilted at a 90° 

angle to simulate the situation that would occur during rotation in the wind. Finally, in the 

third round, two of the six blades were covered completely so that voltage readings 

could be compared to the second round and therefore measure the miniscule 

inefficiency of two blades at 90° angles during wind operation. 

 In subsequent experimentation, a single blade with three solar cells was tested at 

different angles, beginning with 0° (horizontal) and increasing by 15° after each voltage 

reading to a maximum of 90°. This was done with an array of three fluorescent light 

bulbs, while first being suspended at 9cm (the clearance required for the blades to fully 

rotate) to test all of the angles, and then increased by 50cm, at which the angles were 

retested. This was repeated a third time at a distance of 109cm from the blades.  

 
Results 

          When the full array  

          of blades were all  

          placed at a   

          horizontal angle  

          and tested at a  

          distance of 9cm  

          from the light  

          source, the   

          maximum voltage 

reading was 8.68V. At a distance of 109cm at the same angle, the reading decreased to 

4.61V. This is a nearly 50% decrease in voltage, resulting from the decrease in light 
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intensity, which was used to demonstrate the effect of different weather factors such as 

water vapour or air pollution.     

 When two of the six blades were vertically positioned at a 9cm distance from the 

light source, the voltage decreased by as much as 190mV, demonstrating that a 90° 

angle is not as inefficient as might be thought. Each of the blades account for 

approximately 1.09V in this experiment, therefore 190mV is not a significant loss 

compared to the gain that would result from harnessing the wind energy.  

 The result of completely covering two of the blades at a distance of 9cm from the 

light source is a 3V decrease in voltage, fifteen times less efficient than positioning 

these blades at 90° angles. At a distance of 109cm from the source, the voltage 

difference decreased to 1.5V. This is due to the resistance build-up in the cells that are 

not producing, but instead using electricity and therefore generating heat. This could be 

prevented using bypass diodes. Nonetheless the inefficiency would still be greater than 

at 90° since the blades are not contributing to the net electricity output.  

        In testing a single blade at   

        different angles and with   

        different light intensities, the  

        voltage reading decreased  

        quickly, indicating that the degree 

        of incidence, which is the angle at 

           which the light hits the solar 

cells, made a great difference. During operation, the blades in a vertical or near vertical 

position remain so for a very short period of time, to catch the wind energy more 
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efficiently. These blades are tilted horizontally afterwards and the voltage quickly rises 

back to its peak. This is evident in measurements at all three distances from the light 

source. 

 
Conclusions 

 Testing under different weather conditions would be a necessary consideration if 

a large-scale Solar Wind Hybrid were to be constructed. Although the efficiency of the 

solar cells would decrease during cloudy weather, this would usually occur along with 

stronger winds, thus the hybrid is still benefiting from the wind.   

 The factors that need to be adjusted in order for the hybrid to harness the wind 

efficiently are much harder to accommodate compared to the factors for the solar 

energy. This is why the implementation of rotating blades to benefit from the wind was 

risky and could have affected the solar cells negatively. Experimentation was necessary 

to show that the loss in efficiency of the solar cells due to the blades rotating in order to 

catch the wind was miniscule when compared to the gain.  

 Another factor that was tested was the movement of the blades from a horizontal 

to a vertical position and vice versa during rotation. The data that was observed showed 

that these transitional movements did not affect the efficiency greatly, since the 

difference in voltage for a 0° to a 45° angle is approximately 0.05V. Only from a 75° to a 

90° angle does the voltage make the largest jump from 1.14V to 0.73V. A concern that 

this observation could potential solve is the problem when the turbine is not rotating but 

rather just gathering solar energy. The single blade at 90° of the six would not lose a 

great deal of efficiency, but two other blades are also in the transition stage form a 

horizontal to a vertical or vice versa. The data observed would benefit them much more 
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than it would the vertical blade, and depending on the position of the sun in the sky, 

could increase or decrease the degree of incidence.  

 
Earlier Work 

 An earlier project studied the factors of composition, angle, and length of blades 

and how they affected the efficiency of wind turbines. Based on the results, a Solar 

Wind Turbine was designed and constructed for this project so as to benefit both 

harnessing the wind and solar energy.  
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