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A study of yaw behavior for a deffuser augmented wind turbine
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Fluid-structure coupled problem like blade bending or yaw rotation is challenge for upsizing Wind Lens

Turbine. In deffuser turbine, effects of wind direction or yaw rotation are not clear because it is difficult

to measure drag and power output with yaw rotation in the experiment. In this study, effects of wind

direction and yaw rotation are clarified by using overset grid. Result of various verifications for

calculation code using overset grid, it is possible to calculate pressure field and velocity field with high

accuracy. In addition turbine drag coefficient and yaw moment coefficient with yaw angle qualitatively

corresponded to experimental result.
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Fig.1 Concept of interporation method.
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Table 1 Numerical overview

Coordinate system 3D Cartesian
Turbulence model DNS
Variable arrangement Collocated
Scheme finate difference method
Coupling algorithm Fractional Step method
Iteration formula SOR method :

(Poisson equation) Successive Over-Relaxation method

Time step Euler explicit method

Discretization of pressure terms 2nd-order central scheme

Discretization of vincos terms 2nd-order central scheme

Discretization of advective terms 3rd-order upwind scheme
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Fig.2 Calculation domain (square cylinder)
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Fig.3 Boundary condition for main grid (square cylinder)
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Fig.4 Mainstream time average velocity (domain center)
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Fig.5 Mainstream time average velocity
(Cylinder backward)
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Fig.6 Vertical mainstream time average velocity
(Cylinder backward)
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Fig.7 Cylinder drag coefficient
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Fig.8 Calculation domain (wind turbine)
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Fig.9 Boundary condition for (wind turbine)
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Fig.10 Wind turbine drag coefficient
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Fig.11 Wind turbine yaw moment coefficient
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Figl2 Wind lens turbine drag coefficient
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Fig.13 Wind lens turbine yaw moment coefficient
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