
Analysis of the coupled vortex effect 
Ion Paraschivoiu 
Feb. 3, 2010 
 
Figure 1 shows a single rotor and figure 2 shows the middle rotor from an array of three rotors. 
The iso-curves are the x velocity and the color shows the magnitude. The same legend is used in 
both figures. The average wind is 12.65 m/s and is represented by orange. For the single rotor, 
we note that the flow is accelerated around the rotor. The red color iso-curves and the fact that 
they are very close together illustrate this acceleration. This is due to the fact that the turbine acts 
as an obstruction, so some of flow has to go around it. Obviously, the wind also flows through 
the rotor, and this is related to solidity of the turbine. Similarly, for an array of rotors, the flow 
wants to accelerate around it, but the adjacent rotor is so close that the flow has to accelerate 
both in the gap between the two rotor and through the rotor. Note that the there are yellow iso 
curves in the wake of the rotor where there were only green iso-curves in the case of one rotor. In 
conclusion, due to the fact that the flow is confided by the proximity of another rotor, the wind 
speed increases not only between the blade of two adjacent rotors but also through the rotor. 
Note that the increase in torque is mainly due to the increase in wind speed through the rotor, i.e. 
when each blade is travelling in the downwind part. 
 
 

 
Figure 1: Average X velocity for one WHI 530G rotor 



 
 
Figure 2: Average X velocity for three WHI 530G rotors 
 


