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Abstract
Background and Obijective: Currently, one of the acceptable methods for enhancing productivity in
wind farms is optimizing turbine placement. This technique is utilized to determine the suitable and
optimal positions for wind turbines within a wind farm. The primary objective of this placement is to
maximize energy production within the wind farm. In a regular wind farm, turbines are positioned
uniformly, symmetrically, and in grid-like patterns or columns. In contrast, in an optimized wind farm,
the efficiency of turbine energy harnessing from the wind is enhanced through the identification of the
best turbine placement positions.
Material and Methodology: One of the most widely employed approaches for determining the optimal
turbine positions in wind farms is the utilization of optimization algorithms. In this research, the
placement of two regular and optimized wind farms at the Manjil wind site has been simulated using
MATLAB software, considering turbines with a capacity of kilowatts for both types of wind farms.
Findings: The results of the simulation for the regular wind farm indicate an annual production capacity
of 1.124x10" kilowatt-hours with a cost factor of 8.41 For the optimized wind farm, a Particle Swarm
Optimization (PSO) algorithm has been employed, resulting in an annual production capacity of 1.309
x107 kilowatts and a cost factor of 7.22 in this scenario.

Discussion and Conclusion: Consequently, this study aimed to demonstrate the impact of turbine
placement on the wind farm

Keywords: Onshore wind farm, optimal layout, wind turbine, wake effect, wind energy, Particle Swarm
Optimization (PSO) algorithm.

1- MSC student, Department of Environmental Engineering and Food industry, Faculty of Civil and Earth
Resources Engineering, Central Tehran Branch, Islamic Azad university, Tehran, Iran

2- Assistant of Professor, Department of Environmental Engineering and Food industry, Faculty of Civil and Earth
Resources Engineering, Central Tehran Branch, Islamic Azad university, Tehran, Iran. *(Corresponding Author)
3- Assistant of Professor, Department of Electrical Engineering, Faculty of Engineering, Central Tehran Branch,
Islamic Azad University, Tehran, Iran.


mailto:azadehnekoueiesfahani@gmail.com

1 (PSO) o 55531 31 oolisus! b & 5130 30 (69b (61 ¢y ygf At b 310

gy ar g b Coled o ailand S 8 A g Aol
(4) conl a8l 2al53l ool as yhe Glanil e ludinge

95 9 oo &y p1i

&l el 4 5l ol 631 5l Gale, RPN 4 axs L
39 4 59y 4 (RalS mizmen 9 Vb oy Ol b ol
s )F 3las plaazgi b uiored Sl 00,5 Loy ol
b &)l sady Iy 5o S0 5 e Jeles 5l (S
O Gyt 50 Wi yes 5010 13 L polaie (rred &y oty o
S 430 (n S b ok as e uddsi (g (il jslae 4
i sl 3 Ban sl o g0l g0 el Ul ye s e )
9 Ak 48,50 39 39,8 sy als)S Sl g anie (ol anlie
Jolos Gy bl ol a5 b o GLeSs lulpd b plate
Sy e Ve 3 ma Yo oS e olalsalex 5l 60l
15 ot Jole 51 S ol gz 5 ks 0301 sl 00k 4385
b Cuz pil> hagh j0 a5 il ook gl e
Sl ol g adl g e VY (g0l Gy Sl g 0l
00 Ced )b b opmygs Vo oolawi (Aaghy al o Guizes
ol ooy Blod aey50 b (gl DlgelS

als,s il

&l 5o rlple S oo 0 6551 0L 5l g0l slacm e
Cams § 705 555 SIS CawdVL 55 5l (29,5 3L el
S eazes )0 Blige Grys SVl 8 A (6995 S 4
45wl oo pbdlie g 4Bl 28lS S0k )y S s by
150l ol delsl b sl a5 LSS Cawd oyl w0l oy
4 gy A g WS (o0 DS 4 E9rd ae nl s
etz 4>b b bz onl 510050 5k ol by kali
o ol dsy s S by @bl ol Gryy o ead
43,5 Sl popen D1SU 5000 93 w0 S (00 )18 s S S SL
ol b ioli8l =Y g ol e s ralS-Y Tl il o jle
Sl (pgas ;0 @S Sl ol ileJse sl (5-6)
Sozg als S il slp e (he) T oeals )5 Joe

Larsen Juas g Ainslie Joo Jensen Joo Jols a5 s)ls

doddo
Lslas ldl Jds 4 655l odes e o3l ams wis o
o0litsl 5550 (655l golie aSiul 4y az g b 5 sl @il 325
6l Fogll syl el wivgy L sl 5 Boae
ol 0 5 Glalbds sloslE Lzl ioliél g oo jlaxe
Pl b Jlas iy ol b wloas o Bl Ol yoss
6ol 5l ol o ccul Sl de gl g cwlie
ol pdyans s SL sbas Bl @b 2900 0 5l S
g Oy i b by plesez 0928 5ok g)l5e )
Oledez et 58 e slo el 51 (S5 0l (ol 15U
Elro o als T 31 rals b aS o il oo ails )3 Sl ey o8
et 9 S3b aales Al gonly Oy cud)b ol
Condye (et Sl (nlpl wd salss anse el el
Soles b &)l 50 aim,e dite (Lol § el
Sebo bl 4 azgi bo)S ool il g5lmarse slap 95!
A el 0ads plosil dio) cpl jo (g0l j sl ip gl Lo 63l
S3bedae LATAY Jlow 3 oS 5 (gopt wiges lsie
2 rpg 43R g 4105 Sl x5l it Jolse
o asyje als g ool aej5e gy Ol o5 2Sla>
Silmwdinge YoV Jw 5o o8 5 wlogs (1) axslo
sl 5o bads 5 5T paile; JBlas jelane ar ) sl )15
L oglite Ll )3 GLblS Geo 65503 9 GbolS 2 (e
Ql.ob‘)f u‘“j) u’*‘:’j)" U"‘ e as wWlosls ‘AL‘ZA‘ 9.1)L~_~u )LQ.>
e sz JB Gl (bolS (a0 (glwainge 4 Comd
3 ol g Lol (2) coul arsls wls 3 51 LBlas ol5e
Buan ol 0,5 S jelaie 4y (ool ac e algs b Ka
SoaBye (pye BL lp &5 Wlesld)l 3 o) 590
Sl ool ool | &lyd aloosl oo o3l 5l ey 65 (5 5.5 1,3
5 bds (3) o5 an i ok de 30 (29 S 5 b
Lol as 50 loasly ol 6l VoYY Jw jo o), Ken
Gy 8 CaaBae (s D1, plo o5l i oS 5l eolai il
Q8,5 20 laae Bolal Ojge 4 sy alTLl, [E YN

30,5005 5l g ymeslS Y Ao B L o a8 £ imgh ol jo S




O‘)lm 9 )%é»\.o

Ol (1) JS8 53 058 aralne wb a8 3,5 )13 als 5
Oeys il o s & "1 "ol Oeys &S Cawl 0ol oolo
Slaoms plo wls S 5l Caz o al ol a5 13" "

(7) s)ls 13 Ko
Sloirys 5l plaS 2 4 (635,5 e e lsiee (V) alal,

3590 Cawd 4 1y g0k ae 30

vy = 1= 3T (2

oals plesl als )8 51—y ST

S8 Ay (b (et sl DY ST 5o ail oo
il Cp B ,me 5 O yipete &5 Oy Jow 5l g)l5e 0 g0k
Slp 5yl ipgh 30 cplplo casl ool solatwl il o
sl ool ooliinl iz Jow Sl g lie jo als S ST )
S92y ok as)he o 40 63k GmyE 90 5l G &S (e

iz 5l o el S AT Sl (Ko MalS wll asisle

Ashad)( Vz ) M
AO Vref

Figure 1. The effect of the merged vortex
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Figure 2. Flowchart of the execution process of the particle swarm optimization algorithm
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Figure 3. The placement of turbines according to scenario one
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Figure 4. The location of the turbines according to the second scenario
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Figure 5. The placement of turbines according to the third scenario
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Table 1. The coordinates of the turbines’ placement in the third scenario
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