CFD Analysis of Wind Turbine
Designs



Model-1

W, Blade 1
“ Enclosure 1
e +<——Enclosure 2

- Blade 1 is incorporated within Enclosure 1 as void space
- Enclosure 2 is created in order to simulate wind flow



Model-1 Loading And Boundary

1 atm pressure is simulated on walls

Wind velocity 10m/s is
imparted on this face

- Blade 1 is incorporated within Enclosure 1 as void space
- Enclosure 2 is created in order to simulate wind flow.



Meshing

Statistics
Modes 548905
Elements 3135081

Mesh Metric Mane



Model 1: Velocity Plot
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Model-1 Pressure Plot
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Convergence Plot
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- Blade 2 is incorporated within Enclosure 1 as void spa

- Enclosure 2 is created in order to simulate wind flow
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Model-2 Loading And Boundary

1 atm pressure is simulated on walls

Wind velocity 10m/s is
imparted on this face

- Blade 2 is incorporated within Enclosure 1 as void space
- Enclosure 2 is created in order to simulate wind flow.




Meshing

-|| Statistics
Modes 412145
Elements 2341406




Model 2: Velocity Plot
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Model-2 Pressure Plot
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Convergence Plot
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- Blade 3 is incorporated within Enclosure 1 as void space
- Enclosure 2 is created in order to simulate wind flow



Model-3 Loading And Boundary

1 atm pressure is simulated on walls

Wind velocity 10m/s is
imparted on this face

- Blade 3 is incorporated within Enclosure 1 as void space
- Enclosure 2 is created in order to simulate wind flow.



Meshing

—|| Statistics
Modes SEE99
Elements 3204312




Model 3: Velocity Plot
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Model-3 Pressure Plot
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Convergence Plot
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Comparative Analysis

Design Maximum Power Efficiency
Torque produced wise Rank

Model 2

Model 3 0.23 10 21.85




Appendix



Settings for wind velocity

= Velocity Inlet
Zone Mame
|inlet
Mornentum lThEl'maIl Radiatic-nl Speciesl CPM l Multiphasel uDs l
Velodty Spedfication Method | magnitude, Normal to Boundary W
Reference Frame | gheq)te w
Velocity Magnitude (m/s) | 10 — y
Supersonic/Initial Gauge Pressure (pascal) |III — y
Turbulence
Spedfication Method | niensity and Viscosity Ratio W
Turbulent Intensity (%) [ 5
B
Turbulent Viscosity Ratio | 10
B

Ok Cancel Help



Setting for 10RP

M blade speed

Multiphase

= Fluid
Zone Name
| endeosure
Material Name | 5 v | | Edit...
|:| Frame Motion |:| 3D Fan Zone |:| Source Terms
Mesh Motion | _|Laminar Zone [ |Fixed Values
|:| Porous Zone |:| LES Zone
Reference Frame Mesh Motion l Porous Zone I 3D Fan Zone | Embedded LES | Reaction | Source Terms | Fixed Values
Relative Spedfication UDF
Relative To Cell Zone | jpeoiute o Zone Motion Function | [one =
Rotation-Axis Origin Rotation-Axis Direction
%(m) g constant W ¥a constant W
¥(m) g constant v Y constant v
Z(m) g constant v I\ constant v
Rotational Velocty Translational Velocity
Speed (rad/s) [ g5, 45 constant v X (mfs) g constant v
Y (mfs) 0 tant
Copy To Frame Motion censtan e
v

Z(mfs) g constant

oK, Cancel Help



Model Definition

= Viscous Model
Model Model Constants
) Invisdd C2-Epsilon
Laminar

Spalart-Almaras (1 eqn)
k-epsilon (2 eqgn)

k-omega (2 eqn)

() Transition k-+l-omega (3 eqn)

() Transition S5T {4 eqn)

(_) Reynolds Stress (7 eqn)
(_) Scale-Adaptive Simulation (SAS)
(_) Detached Eddy Simulation {DES)

() Large Eddy Simulation (LES)

k-epsilon Model
() Standard
"_" RMNG

(®) Realizable

Mear-Wall Treatment

|®) Standard Wall Functions
Scalable Wall Functions

) Non-Equilibrium Wall Functions
Enhanced Wall Treatment
Menter-Lechner

() User-Defined Wall Functions

Options

|:| Curvature Correction
[ ] Production Limiter

Ok

| 1.9

TKE Prandt Mumber

| 1

TDR. Prandtd Mumber

|1.2

ser-Defined Functions

Turbulent Viscosity

nane

Prandt Mumbers

TKE Prandt Mumber

none

TDR. Prandt Mumber

nane

Cancel

Help



