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Figure 5.6 Velocity contours of ront view of the computational domain 

 

Figure 5.7 Velocity contours of back view of the computational domain 
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Figure 5.8 shows the velocity contour at the inlet at t = 128.525 s. As expected, 

nearly uniform fluid speed at 9 m/s is observed. 

 

Figure 5.8 Velocity contours at the inlet 

 

Figure 5.9 depicts the velocity contours at the outlet. The fully developed 

turbulent flow is reached at the wake of the rotor. It clearly indicates that the inner flow 

gradually approaches to the flow in the free stream. There are small levels of flaws 

around the edges of the cylindrical flow domain caused by the pressure difference 

between the side wall and the outlet. That is acceptable for highly turbulent flow 

simulated in large fluid domain. The flow field at the side surface of the flow domain 

structures with the maximum flow speed of 9 – 10 m/s. 
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Figure 5.9 Velocity contours at the outlet 

 

 

Figure 5.10 Velocity contours at the side surface of the computational domain 
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The velocity contours at the rotor plane ( xy-plane at z = 0 ) are shown in figure 

5.11. Velocity contours in the region around the rotor and a single blade are shown in 

figures 5.12 and 5.13 as magnified images. The rotor is rotating in the clockwise 

direction. The turbulent flow structures are clearly seen in the region near the trailing 

edge of the blades.  

 

Figure 5.11 Contour of the rotor and xy-plane at z=0 

 

Large eddies in this region have complex three dimensional structures. Flow near 

the leading edge of the blade is free of large eddies. The intensity of turbulence is greatly 

reduced in the region closer to the hub, as seen in figure 5.12 and 5.13. 
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Figure 5.12 Velocity contours at z = 0 plane – magnified rotor plane 

 

Figure 5.13 Velocity contours at z = 0 plane – magnified blade region 
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The velocity contours of xz-plane at y = 0 are displayed in figure 5.14, 5.15 and 

5.16. The flow in the wake of hub and blades is clearly seen in the figures. The wake 

includes the core region, the transitional region and the fully developed wake region. At 

the near downstream of the rotor, it is dearly shown that the rotor interacts with incoming 

potential flow. Near the center, the hub blocks the flow. The highest fluid speed is 

obtained in the region near the tip of the blades.  

 

Figure 5.14 Velocity contours at y=0 plane 

 


