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Numerical study of the influence of deflector plates on the performance of a three-
bladed Darrieus wind turbines

A. R.Taban Department of Mechanical Engineering , Urmia University of Technology, Urmia, Iran
R. Hassanzadeh Department of Mechanical Engineering, Urmia University of Technology, Urmia, Iran
Abstract

In the present study, using computational fluid dynamics, the effects of the use of deflector plates on the power characteristics of a
three-bladed Darrieus turbine with straight blades are investigated. To this, 10 flat deflectors with inner and outer diameter ratios of
1.6 and 8.8 around the considered turbine are used. Computations have been carried out at a wind speed of 6 m/s and tip speed ratios
(TSR) of 0.5, 1.5, and 2.5. The applied code for the Darrieus turbine is validated against the available numerical and experimental
data for the case without deflectors and reasonable agreement has been achieved. The obtained results reveal that the deflector plates
have considerable impacts on the power characteristics of a three-bladed Darrieus turbine. Application of deflector plates around the
wind turbine increases the injected flow into the rotor and hence, the velocity field inside the rotor improves. The obtained results
demonstrate that the existence of deflectors enhances the mean power coefficient by 326.3%, 70.2%, and 201% at TSR=0.5, 1.5, and
2.5, respectively.

Keywords: Vertical axis wind turbine, Darrieus rotor, Deflector plates, Power coefficient, Tip speed ratio, Dead band.
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! Vertical axis wind turbine
% Horizontal axis wind turbine

r.hassanzadeh@uut.ac.ir : Sy 2SI Cong oyl c00isS ailSa Foimngs
Y ANY wdl e )b

CEIYND by s



Liols 18 adllas 590 |y 0uisS By b rjlép S350s y90 (50b
asly )0 SIS sk eutiS Bimie 352y &5 cel o] 5l S b
35 ey el 0ud ysi 3 Shee 35 o adlllas 350 alo>
it | 00d sl (g35ee j3%e 53k ey LVV] ) en
5 Olg ol &S Woged Laseie Wosls Jodo g 4iod j0 Laidges
Oli8l as,0 YO U Y. sgue o lulinl el b anslie o j4liss
Slp 1y 0aisS G ymie Slmio dcgeze VAl 2 5 0 ool aily
oan 839 seme 63b ey SLbl o e5s; 3 Sles d5ue
Oz ey g Heilial dcgezme j0 AT oly las s Wsges
Olg ST 5 ao 0 Yoo gy jaliiS sy YA e 4 ol
LAl ol en 5 olysae ool adl i3l soyo AV e g5
oly 093 bl 5 (Seoliognl o Shos talidl ol ooz eai
moosl oS5 sy Sesludgnl 08kes cwyn 4 5l
Gl ol e )0 azs BB SRl mls sy eggle
5l osliiul wezdl o Y] o) Sen g 1l ol olis oy #F e
S5 g Ssrte (el s35ee j5me ool oy 5o bo)ieekas
ol w23y 9 yieesd dwaid 4 &S oo Cobi 5 0,90 0 @23 1, LFYAL
Slp el G5l e anTd G wisls Glas (ioren ol atuslg
09 IYVE B 6550 ol Ssete a4 o Wlgioe jieeid o Shee
oerg 3,5 kes 35 1) 355 aslllae 3 Gus VY] LK 5 ol
Symie (Brae Biyb Sl eyl s 0n (6390 e L
Sy 0929 a5 sl lis bl mls asged Gl cawoVl sla causS
S b oot Sas 0 |y elisS (s ke alii woins Gl
5 s co Galidl s jeis, 5l i VYT U eaisS Oy asan
a8 o ams oo (Ml S ) ire poliaS polie Kos 3L
el Jle YV b aicty ke odisS G ymis g0 b ooinSa
ORIl SP S Sl angy odgume 3 5liaS cps (NS
a Jols) 1% 1515 (sl S5 VY] o)l 5 e, s oo
odliiul ugls (ool Grays olyer 4 (@l 5 ek (S 5z
3 e izl (ooled b 5 (slilss aslllan cnl Jol al> o 55 5 winged
Tl sl oud ag (Gom dw unSy ,0) S5 e
Ol wer2) (Seolungnl plasily 55 4z b iy eaimoplis
sl Aty 6y (50938l b (ol a3l igl3dl 1 YO b
(ol s SlP sleaatiie ds Cez pol adllas o
oads 03ls 18 ugls jeig, Blbl o b > eaiS B e Slxis
i b oeie Slowio ol il g o lasllas (5 b ool
Ompgs BLbl s Glopls g0 4 ply gl b e aen 5l oS
el 0025 plamil pediine 0 51= s Gyg O Shes p wlaid S 18
& s e, les oy sl Al Gheghy el alple
e 5l ey S & (595 5yl 008 B pnie Clonis e
anlllae (haghy ol 27 Gilesl 5 cle ause pom b S
Ansys Fluent 2021 R2 1381 ¢ 5 3l ooliiwl b (goae & g0 4y ol
Dol ool aallas ol jo el ool (g5ludd (gan 90 O ye0 4
ol plnil (e ltel G 00 oy Glowlons &St Sl s

3 Twin-turbine
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4 Unsteady Reynolds Averaged Navier-Stokes
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% Second-order upwind
? Central differencing
4 Second-order implicit
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