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Effects of airfoil surface orientation on the output and wake characteristics of V-type Darrieus
wind turbine with NACAOQO18based blades
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Abstract

Vertical-axis wind turbines (VAWTs) are promising for floating offshore wind energy because heavy
components can be installed near the base and aerodynamic loads are distributed along the shaft height,
reducing overturning moments. This study examines the effects of coning angle and airfoil surface
orientation on the power performance and wake characteristics of a V-typed Darrieus wind turbine with a
fixed blade pitch. Wind tunnel experiments and CFD analyses were performed for a conventional blade and
an inclined blade using NACA airfoils. The results show that both blade configurations achieve the
maximum power coefficient at a coning angle of £ = 50°. The inclined blade exhibits a higher maximum
power coefficient due to increased torque generation in the upper blade region near the upwind azimuth.
Wake measurements at one rotor diameter downstream reveal that the inclined blade produces a larger
velocity deficit near the lower blade height, while the velocity fluctuation energy on the advancing side is

reduced.
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Fig.12 Spanwise distributions of the mean streamwise
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1. #&8

(1) a—=7Hp=40° 45°, 50°TlE, EHLLDHE
H B=50°CHIIMRHED IR E7r 5T, =458 &
V5000236 T, AR, @R EICH A~ TRAH
IEEDEL, EEELE b @ T-.

() HEREORKRHFED@HERIZIE~NTELS 2D
—KWE LT, HELEAHEDT O~ ZABITBNT,
B D bV BEETTR T0~90%AL BT T L
VR b ENFETFoND.

(3) HiE AR AT 31T D B ELE 1D (7 T,
Fi 7 EOE X3 e S CRIRIE O AR E
PR AE R L, B 75%m S TILEFHEO LR
FTINCKRE AR E R L, £, SEEATT
LT —IMERE DT ANEF B THROME
AT D 23RS S ATz,

SEH

(1) D. Todd Griffith et al., Journal of Physics: Conference
Series 753 (2016) 102003

(2) M. Rahman et al., international journal of green
energy2022, vol.19, No.3, 279-299



