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Abstract

This paper presents a numerical investigation of the aerodynamics around a wind turbine
blade with different inboard twist distributions using Computational Fluid Dynamics (CFD). The steady
incompressible Reynolds-averaged Navier-Stokes (RANS) equations with the SST k-W turbulence
model have been applied for all calculations at different wind speeds from 5-20 m/s. The NREL Phase
VI wind turbine rotor blade was used for validation and as a baseline. The original blade geometry was
then modified by increasing/decreasing the twist angles in the segment r/R=0.30-0.60 of the blade
span. The inboard twist angles were varied in form of symmetrical curve with maximum angle of 3°
and 5° from the baseline twist distribution. The computational results of the modified blades were
compared with those of the baseline blade, in terms of rotor power, thrust and annual energy
production (AEP). Flow field around the rotor and comparison of spanwise loading are also presented.
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Aunnl AEP Sududosruinaifiidanuresisiuay
Wafuadfian (NMswanuwasrIuiian) 1w Weibull
distribution 1usu luaddeiagldnsuanuasadn

AUWUU Rayleigh distribution Saunisidunsil

Vo[ (VY )
V) 2\72@“’[ 4[\7)]

de V 1Wuanuiiauleg waz V iuanuiiias
= | I a =~
1y (MelupsaeIui, m/s)

° Y] 2 = 1:4'
F1IUAINNLTIANT18ULRE8 (Annual mean

¥
a A

wind speed, AMWS) fivnisAneilunuised fe
6.2-8.2 m/s iilelviasounquAnITIauseTiaded
Tluniseenuuuluiindunuulag Giguere and Selig
[5] Gavenuuusneauilamads 7.2 m/s

Tugudl 11 wansuauefidudnafuiuves
ss187 (AEP) vasluiiaiuuyudaifisuivlusie
AuluU (Baseline blade) 9znudn Tuiin TW1 uax
luie TW2 arursandnarusietlageninluia
Funuulunnarnausetiadofeud 6.2-8.2 m/s
dudunannsileridsnudiginitluiaduwuy
Aoudisunnfitasannanianu 10-11 m/s (U7 6) 3
udaeiifiauiveandasiuan (Wind power
density) g4 daunsdiluiin TW3 uaz Twa Failen
fdsnuimniluiafunuudeudianiinauda
au 9 m/s dawalildnusetidnitluiasunulu
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5. d@guna

unanuilasraninisinavesernieruluin
Favfuauiiindmyuiie3s CFD ieAnwiaussouy
msenAnaaanfuesluiaiignuiuildsuyude
Tug149 inboard aasluiia Tnsouduldiinisaey
WiguauLlug1909n15A U CFD Auluin
fuwuvu (luwm NREL Phase VI) WuU11 wuud1ae
K - & SST Winansviunefiaonadesiudeyans
naaosisfuauldd ndulédviinisoonuuuyude
Tuiasunuuludlugae§adl /R = 0.30-0.60 Tu
Fnvaziduldsaunnsseuyudofy waildwuin
Tuiindivinsiiuyadn (usta TW1 wag TW2) uens
Fnenndis wiaziiddnusnitluiadusuulugg
AMLEIaue 5-9 m/s waldindsnuiinnninluie
funuulugisanusiay 10-20 m/s dawaliaiunsa
wAnaus18Y (AEP) leganinlusinsunuy vaeidl
AusmdninTuisndntosluunnnnay du
nydilufiniiviyudnanas Qusia TW3 waz Twa)
nsfidmdsusnitluiadunuulugisnanusay
9-20 m/s denalinansusedldmninluiagusuy
éh‘w%f‘umi%meﬁ@mﬁﬂwmsmﬂmaﬁmﬂﬁ'ﬁu way
ngAnssu Stall delay vasluinazlainauslulonia
ol
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