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ABSTRACT 

This study proposes a Taguchi-based optimization model to investigate the interaction 

between turbine layout and yaw angles on the total power performance of a wind farm. The 

designed wind farm assumes a unidirectional and constant wind speed, based on the average 

wind data at a height of 100 

analysis, a wind farm model with a tandem arrangement of three turbines was created using 

Fast.FARM which is a wind farm module in the open-source aero-servo-elastic solver 

OpenFAST. The impact of turbine placement parameters on total power generation was 

examined within this model. As a part of the optimization, placement parameters included a) 

the downstream turbines' spacing, defined as 3D, 4D, and 5D in terms of rotor diameter, and 

b) the yaw angles of each turbine, which varied between -

the designed farm layout, the position of the upstream turbine was fixed. The spacing 

levels across two factors, while yaw angle variations were applied to all turbines, resulting in 

three factors at nine levels. Considering all parameters, a Design of Experiments (DOE) 

approach consisting of 81 different cases was conducted to examine their interaction. A 

mathematical model was then formulated based on the analysis results using the least squares 

 

in a total power output of 7.55 MW, surpassing all other results obtained in the experimental 

design. 
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Genellikle atmosferik   

sistemlerdir. Bu  geometrik  ve karakteristik nin 
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tutulabilmektedir (Sun vd., 2019). Hoxha vd. (2022)  
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Tablo 1. NREL 5MW referans 2009)

5 MW

3 kanat

126 m

90 m

3 m/s, 11.4 m/s, 25 m/s

6.9 rpm, 12.1 rpm

Kanat (LM 61.5 
P)

Uzunluk 61.5 m

Kanat Profilleri

Cylinder1-Cylinder2-
DU40_A17-
DU35_A17-
DU30_A17-
DU25_A17-
DU21_A17-
NACA64_A17

Tablo 2. D

Seviye

Sembol 1 2 3 4 5 6 7 8 9

3D 4D 5D

3D 4D 5D

- - - -

a - - - -

- - - -
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Tablo 3. 3

Case
WT1

(MW)

WT2

(MW)

WT3

(MW)

TOTAL

(MW)

43 5D 5D - 3.165 1.81 2.51 7.485

56 5D 5D - 3.782 1.578 1.969 7.329

65 5D 5D - - 3.165 2.237 1.945 7.347
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Tablo 4. L9 Ortogonal dizisi

Seviye

Sembol 1 2 3

Mesafesi
3D 4D 5D

Mesafesi
3D 4D 5D



. L9 Ortogonal diziye ait SN oranlar

ni etkileyen mesafe parametreleri 
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