DOIL: 10.22034/jmeut.2021.10704 - i3 coblosl — YOY-YFR amio AF+e il o oyl B ol A% 3Ly oyleud oy 5 olEENS SilKo wikitpo &y

owldo digod (g0l ac 30 SO Ho Vestas-VAT ool pu )98 0 Shos goue Jodxi g g3lw S0
S=zoS

jamasb_p@yahoo.com 1,1 Ladlga alfuils aaizes il Sl Saio olKisls ¢jLasils y‘s.».f)» wl.olq
mehrdadmashhadi@gmail.com <yl | e,é )05 9ty (oDl ol3T olKitils ¢ 18 00Siiils syl wliis IS Mo 31 ppe0

m.hashemabadi@gmail.com ;| | Ladlgn alKiils paize il Sllo nio olSzils bl oLl gy suge

oS>

$9) ol OYolee aalsl o .l ol adgs T slao p Gl bI o Ololu g as Sy 5 0000 )5 ol Luling ol (s JolS A il allie ol ys
Sladedsy FIV IS (535)9 e pus g (S50 Slmslone 42U )0 35800 3k (ry8 0,5 a5 )0 b el 0 o goue o I3l 5 SaSL 0L (58
ST Geapss aly W1l s Loyl (ol )] 55 Cnayes 3l g 50 ok e (205 (n i aS WL aseiie g oald glmial Gl Cewd Gy g ey
Oy b 2 s 1005l sl iy 39y ShaB ply Ve BV e galols Gl cilie 4y gis, sl pln BB Y (galold o fae s dgut rizren el 00l
76 a8 ceload (akine codl smlive LB laren o35, sl nlp Ve galold jo g andly vsuge 100 (st Suiy 55 5y S8 pln Ve salolh 4
359y A8 Rl O g alold &5 (5)50 50 53k 4250 0351 45 dad se GLaS gl dlse 5589, Jlad ojlail 4 JiSTas s IS (sl gi » Ao
o9 yie (63b as 5 5l oae] Cawy 033l 5 e Judg s 4 az g b Coles j0 bl e TEVIVEY il Vo /S liwle 4l s (59955 ety g ;500
ool Gyl 3l yg5gy Bl VO 5 s by 53 539, Jh8 plp 0 03 Slagrng (el ln callae galold & s 4l (nl 4 g
by (gl o gilanlne CVLw Sealiyd (gL ag e ol ()55 1 gualS (sLoSlg

Modeling and Numerical Analysis of Vestas-V47 Wind Turbine Performance in a Small
Scale Wind Farm

J. Pirkandi Faculty of Aerospace, Malek Ashtar University of Technology, Iran.

M. Mashadi Faculty of Engineering, Islamic Azad University West Tehran Branch, Tehran, Iran
M. Hashemabadi Faculty of Aerospace, Malek Ashtar University of Technology, Iran.
Abstract

In this paper, first the complete geometry of the Vestas wind turbine has been created, and an unstructured mesh around the
blades is produced. In the following, the flow equations on the wind turbine are solved using numerical analysis software.
Velocity profiles have been extracted by assuming a single wind turbine in the assumed computational area and inlet velocity
of 6.7 m/s, and it was found that the maximum reduction in velocity has occurred at the nacelle height approximately. Also,
velocity recovery at a distance of 2 to 6 times of rotor’s diameter (2D to 6D) is far greater than the distance of 10 to 20 times
of the rotor’s diameter (10D to 20D). The velocity reduction has been recovered in 10D downstream of a wind turbine up to
50% and still exists in 20D downstream. It was shown that the wake effect occurs at a maximum distance of 1D besides the
turbine. According to the results, the efficiency of the wind farm is 62.0263% if the distance between the turbines is 5D and
the input speed to the computational area is 10 m/s. The calculated velocity profile and efficiency obtained from the assumed
wind farm come to the conclusion that the optimal distance for placement of wind turbines is 5D downstream and 1.5D
lateral.

Keywords: Wind Turbine, Wind Farm, Computational Fluid Dynamics, Modeling, Vestas.
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