1562-145 (oo 5 o losds 15 693 1394 313 0 ()30 SuilSo (wIiyo Alxo

a9 3 el doliale ——
= —
4 . A
OV 0 S0  wihigo = &
mme.modares.ac.ir u/-'ﬁg;,é’/%

SOy 6lg!m&bgwsqal}| @;ﬁ;ghLerjugdlﬁuJJﬁaﬁwUm
O JCU gkl 9 e plo (A Heomo (SO (pred

*2 . . 1 Z .
59558 Ol sina o L ALS anin sane

GRS oyt oy ol Rty (SHlSe putine )| (quolid )8 (gl -1
Ol oyt S ol (SlKe putine ybokl =2
jafarian@modares.ac.ir 111-14115 .y Gosio oolyes *

oS Ao cleylb!

J gy, i

1393 3126 :cdl, 5

1393 124l 021 5

1394 33,95 15 ‘ol 3 )

Ol g 63k lacinys (1938l Goy A8 Shj b el il (@5 BB 0y (55l pdinied wlie o p3 3l e 3 o3k 55
oz 9k ey SIS gl cpl 3 b aalss s bl Pk 5 ere g0 4 Sl g 0jl GESem glls dag] el
0dd sy (533 (ilodind jl o3latl b S8 il (B 5o (63 ygF S g0 Sl S5y (e 2 0 goile sl
B e 0L Ly olie b ) sd s (oo gjlodned I Jols o sarl (b joliiS 5 cad ol ela el e .

sl . o ol e ol Ll
30 15 510 sl ey b (sl p3 (ial33l ol cod b ol b ) ol ol ey QT3 b oy S5 bl il 5l Limgh o) e 5 s
S8 5 9 a8 o Ao izl blge iz Bl el 3 il sl Al g sop 2 el oty £58y e 4 456 ®b39y|
Sl 5 o Sl iz 1 gty b 3k oy s Al i Cunlies ilosd (el JSS i o yeS b gl g g Js g o3 LS oy
ool Coleds csto oo 2L sy gy (ol s il sal Cwd 4y G158 iy S Jono & 4255 b (S b iz Sl 4 2 (Gl

ol 04 dpla 2o Lo 10 plys ady (canl cuwlses o yio Lo 218 Ly

FSI Simulation of a Small Size Horizontal Axis Wind Turbine to investigate
the Effects of Blade Thickness and Material on Blade Deformation
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ARTICLE INFORMATION ABSTRACT

In recent years, wind energy experienced faster growth compared with the other renewable
energies. The interaction between fluid and structure becomes more important as the wind
turbine size and its power production capacity increases. In the present research, the effect of
wind speed and blade materials on static deformation of a small size horizontal axis wind turbine
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blade is investigated. The shaft torque and root flap bending moment values obtained from
simulation are in a good agreement with experimental data. Results demonstrated that the
deformation of the blade increases as the wind speed grows, although the increase rate has
declined in the mean wind speed range because of the occurrence of separation phenomenon on
the blade surface. The effect of blade components materials on blade deformation was
investigated and the least deformed configurations were introduced. The thickness of the
designated blade components has been investigated by means of the maximum strain theory. The
final thickness of the skin, spur and root was estimated by 2.1 mm, 2.8 mm and 10 mm
respectively which are 30% less than the primary one.
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