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ARTICLE INFORMATION ABSTRACT

Original Research Paper Optimization of the arrangement of turbines with the aim of producing the maximum power in a wind
Received 27 October 2017 farm is inherently part of continuous and nonlinear problems. In the present study, for the linearization
Accepted 12 December 2017 of the Wake constraint and the connection between turbine power are used single Wake and discrete

Available Online 05 January 2018 models. Also, the criterion of placing a turbine in another turbine has been applied indirectly and

linearly. The proposed mathematical model compares to continuous nonlinear mathematical models,
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Optimization of wind turbine layout while maintaining the advantage of achieving exact optimum, has a lower runtime and higher stability.
Mixed integer linear programming Comparison of the results of the present study with the results of previous studies suggests that
Sound level constraint metaheuristics algorithms may not be obtained in absolute optimal answer. In addition to the power

Euclidean distance output, environmental issues can also affect the arrangement of turbines. As an example, the maximum

noise level is applied in the present model. In order to calculate the intensity of sound, Euclidean
distance based on the spread of the hemisphere and the effects of atmospheric absorption has been used.
According to the results, it can be said that under the conditions under consideration, the noise level can
cause a significant reduction in the output power of the wind farm. Therefore, in selecting the field,
attention should be paid to the distance to residential areas. In addition, the effect of cell count on the
accuracy of the results was investigated. The results show that there is no clear relationship between
optimal power and number of cells.

Please cite this article using: s lod o3l 113 ©yle 5l o opl @ glayf (gl
A. Esmaili, M. Varmazyar, M. Varmazyar, Introduce a linear discrete model to optimization of wind farm layout using mixed integer programming considering of sound constraint,
Modares Mechanical Engineering, Vol. 18, No. 01, pp. 247-257, 2018 (in Persian)


http://mjmec.ir/
mailto:varmazyar.mostafa@srttu.edu
mailto:varmazyar.mostafa@srttu.edu
https://dorl.net/dor/20.1001.1.10275940.1397.18.1.36.3
https://mme.modares.ac.ir/article-15-5529-en.html

[ Downloaded from mme.modares.ac.ir on 2024-04-23 ]

[ DOR: 20.1001.1.10275940.1397.18.1.36.3 ]

oot 9 Lluclowl Jsle

IM@BWQW@M)&@X)MUHJMGM»‘séQ ac) o ts)'hu%q@wuh';d.\a._&djl)l

Ol SRl s de Al S 4 e (SIS Sl gy A4 Cos
5 &5 olosen (111 slas jor 5 85 Slimss calal 5 055 (o 4250 (25,5
S el o 5 S s w5 s jeite |y ok slagmy Sl
D)8 Ey ke G S SEsS e a4 Sl S Guygs Sl eolanal
9 Sly Ll Jang olaidl an I (ool S g gl e
olawi gig, yhd el aw b [12] Ko ol adlas jo ol Sen
W9 NS (owyp a9 P OlE R ]y ook as)he soplwl g a8
ac )50 Slp G 0,5 Jos Wiym sl Sl o 405 45 Widws; azd ()l
S a olou|

wip pSeir Gl B das sl wele J S
Lis popdle a5 (ot atan sla g, ol cnf o wBloe (Slonlxe
Shs) 4 S | 6505 dmlne (loj g e Bl age (5Bl o je
31181 (Il 328,515 s a5 330 185 3 (oo e e
5Tl s oo sae shydebip by 5l eolinad L [14] o
53,8 a1y 6ol aey50 Sy 50 s ez ik Tl S gasls S >
Omey g ol 18 L |y LlSen g (ige (amaSed Jae ples Glal
53,5 e )99, a8 plp gy oL Jobe do w1, 4c) 50

Temo i siyaelin hsy 90 5l eslanal [15] Oes 5 55
oz (2Bl Joe Sooknl g ped 4z o sas g Llike (s
eS|y al e 975 4 S0 il co S anyi (pieiz 351 GRS
b ool plxil slo gty i b 095 addllas ams duglio b Glial o)
la8ly Sguge el o lae i jo aS wisls lis o ulE gla o,

I, dibate B3,Se55 5l cominn slaaslllas BN, [16] ol Kan 5 55
Yl Sealys g, ) eslinal b olay] aisged Ll Sl 4o
Siload Jlgadl ey Sy Loy Oy 2 1) Sy 1 (Gl
wnge Olodez jshite 4 1) Gilaaned nl 5l Jols (slaodls (s waisg0d
Sae i yaabin by, 5l edlitul b (o2l; Jue oy e 50 50 gy
S <83 5l (Bly Jae b wld o plinl mls s 87 ly Ll oo
52 10555 2 ey LIS 4 o

) 3l s ol aalllas o (ot atanS slahs; Coje 4 ez L
ooy plodez Siludinge Soz blbe moe sae (b ghjasln
5 Sl o8l 380 ludde g e g, opl el oad oolaiul
Al siledas Glp Grizer wled (B |y i Bl age Wl
alllas ;5 a5 el S3a ayY b a5 5w [17] s 3g, Sos
OBL @ by (e dal) ) pefies 650 sl w0l
oelr b slee Sl atie ey So Sug 5o &8ly by
oo il S oS 4 1 (s Ol Ay ogdle @03 oolin
o o 525 Jlos! | 8 S 355 slns 5 Wity 5565 5
20,8 Jlesl dluws (g5l Jow j0 603 plaie 4 5 lao mhaw (0 B )b
285 dadlslee (595,5 sloosls pow 25 ;3 5 (o2, Joe pod i 0
O 5 el odd (Bpme willbioe S 090 4250 sladasic oy
Oy p b ske slaws 3T nslie L3 slaadlas b iagh b ol
W8S I8 swin Syge as)ie Oledez ;o o 08 (15 T g 5 ac )50

3 Mixed Integer Linear Programming
“ Branch and Bound
° Wake effect
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Fig. 6- b Sort 19 turbines for wind rose b in the present study
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Table 9 Results of sound constraint for wind rose a

Fig. 10- a Sort 39 turbines for wind rose c in the Grady model [2]
[2] 60,5 Joe ;0 2 sbJS slp ooy 39 Gleds A 10 JSio

Fig. 10- b Sort 39 turbines for wind rose c in the present study
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