BF— FY amino ATAF ;ybiwsli ¥ o los (PO aler VY sluy 0 bous Sl  cmsckidee alxo

oy ol pgiiioge Woy b (A3l oo Ob (yuyed oy (&b
ol Oz Gox dw gdus o o pod &y

SilSe g 00SLElS (il cnio olSiils wd )| olis IS L s yLiseo 015 ,8
SilSlo cmrdigee 005N o lpol ciaio olKisls okl ¥ soblaes! Lo guge
Sl qwdigee 008l ylpral sixino olKiils ¢ jLoliul O KWV

ohSs

@on e Olyr gove o 5 o Glall priiese (g, b Bl peme SliskS Yo Sk Gyl on (Seeliognl (ALl (ish nl Sae

Pydise 48,5 S5 13 (599)5 Llsie & et distl o (Sl T calyd slagiie il oy Gloll psiiese gy o wSlise o] Sl
@305 (o0 b gy (nl bop JhE Gizmes 9 Gl (o gl 5 i gl S Jsb ideld o it ablie pwaie Slasie (e
dlne alides Jogdnl Ve @ bgye (g b con ledl potinge (B9, bl 3550 3k s 0 (b sl Bl on e Sl sl
NACAB3- Ly pl g5 Y 5l oS b by 5l hgdpl 95 o 3l ooliial sl 4 0L (w95 5o 3,505 slp comizmon 00,5 oo dmlio oo b g 0as
)‘)3| Py 0 ol f‘)b oy Lol oads solaiwl 0y (P9 Comd 2 FX63-137 J453)4| )‘ 9 gl.‘.a Comd » Riso Al'24s44b 5 215
e so osliiwl Jo> axl g0 5l QT SlLbl by 5ol cpayes 0 Gid 2 Ol a3 5 a0 gl g co Sl g @uwANSYS CFX
Gl 03 O e )Ll o Jolod g (2Ll al>pe 90 50 )0 sl e S A 10 L8528 Sogm 4l g (23 5x o Slblasl

D5 oo (g, liel O jgo A i)

Dlgs &z po Slaisw (gose Judow (lgs o ol (o “si.:.ntiosﬁi b w0y ledl paiiage (gudS glaojlg

Design of Horizontal Wind Turbine Blade via Blade Element Momentum M ethod
with 3D Numerical Solution

F. Mokhtarinia M.Sc. Graduate, Isfahan University of TechnologygpBrtment of
Mechanical Engineering

M. NiliAhmadabadi Assistant Professor, Isfahan University of TechggloDepartment of
Mechanical Engineering

A. Sedaghat Assistant Professor, Isfahan University of TechggloDepartment of

Mechanical Engineering

Abstract

The purpose of this study is the aerodynamic desig@0 kW horizontal axis wind turbine using bladkement
momentum with 3D numerical analysis of flow arouitdFirst, the aerodynamic coefficients curves of arfoil are
considered as input. Then, the geometrical chaiatits of different blades including chord lengttvist angle, relative
angle and diameter of blades are calculated ugirgymethod. To select the best airfoil as wind ingbblade, power
coefficient of 10 different airfoils are calculateshd then compared to each other using the blagtaeslt momentum
method. Also, to improve the performance, threéitypes called NACA63-215 on the hub sectionsdriA1-24 on the
midsection and FX63-137 on the tip are used instéguist on eairfoil type from hub to tip. Designel&de is simulated and
analyzed in ANSYSCFX software. In order to consitier effects of blades rotation, two domain sohgiare used for flow
analysis. The surrounded area around the blad#gided into the inner rotating and outer statignagions. In both design
and analysis steps, the results are validatedtivtiother authoritative works in this field.

Keywords. Blade element momentum, Aerodynamic design, Wimdbine, Power coefficient, Numerical
analysis, Moving Reference Frame.
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