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An Investigation on Thrust Properties under Tower Shadow
for a 2 MW Wind Turbine
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ABSTRACT

Wind turbines have been getting increasingly larger and multi-MW wind turbines have become mainstream in the market.
Due to the very large turbine blades with lengths of more than a few tens of meters, large asymmetric loads are produced.
Tower shadow is one of the primary factors that tend to exert asymmetric loads on blades of these large multi-MW wind
turbines. This study examines the thrust variations on the three blades and the hub with tower shadow for a 2 MW wind turbine
by applying a potential flow model. Thrust variations on the three blades and the hub with tower shadow were calculated using
commercial GH Bladed software and the dynamic properties of the thrust variations were then investigated. Results indicated
that the amplitudes of the thrust variations on each blade and the hub with tower shadow increased as wind speed increased

and 3P frequency component (three times the rotor speed) was dominant in the thrust variations of both the hub and the blades.

1. M 2 o AfolTH™ Feleulo] 4 MWHOE tiRshESE S
ol=0] Zol7} Zojxx 2E|o] B wHo] HoiH A, 2¥]

SHEE2 o] 7R 124} U E Edlol=et WAy 7h S f thpd] S o| =l Ttk HitiA sheol A

S O18o00] 224 oA WS 50 7] oS M B Sk SIek £k elolo] VISR B U
© 7IA Alzdoldt. SEENE A7 28, WAL BRl= F8 8905l Y= #{ol(wind shear), BF9] A=
2E £ Qa1 REE tho Egojte) FHE LA E o] (tower shadow), Wi(turbulence) So] ck*?

AekFig, DY, Thpo] BeolSt: sluo] Adsel du 2 Feue] A4 D AojolH Et 55 wE mefsjo}
Bl ST dslol gleh. 2EZE sk A i RO A7) RS Atk Sl FUE Fast
o Beflol=st sust BAFol W FAAL IRk b uf, 2 REY £ BAYSHE SHAA 5 Fa5)
A Rl Floaks, WY, Wek] Bol ek A2 FY o FeEo] & MWHOR tfYsESE ol Heo|
Ee Bk o g A7) uAE A g1kl Sofl ek Bl siEe] AR, Fa BEEYls
Foz thgstEa gl Aot oy Fee 1, B9, Hlold, Zloluks ol o s5er ohlet
MW o7 Aol RBE T AR, AA ¥ A]XJOM 93 sEoR A% GFol A4 Bk g BE
£ S BRSNS 2o W A S FANE T Y AT o 3 o) 2, s ol
5~ MW A7} 2 BAEL G MG FAH e AR G Sl o) el Bdfolol sl
Dol 2 432 2 WSl 45 80 m ol 8 Mwel B MGYSEOR ol FAUe 714 A2 A5
9 m OV, 5 MWS] 4 120 m o4, 8 MWS| A9 150 m A 3 o] <lsf 204 ol ATTE S WA

.
T
—’,\—MW

O
fu

rlo

£ ju

¥ T ff

* shattfjslw &kl 7] A58} (Department of Mechanical Engineering, Graduate School, Hanbat National University)
o Rkt elal 7]74]4—3L44-(Department of Mechanical Engineering, Hanbat National University)
T WAIAA}L E-mail : cwlim@hanbat, ac kr

2017 St=RADIAE S StHE=lE L E =&, 20174 78 5-7Y, SI
The KSFM Journal of Fluid Machinery: Vol. 21, No. 5, October 2018, pp.05~12(Received 28 Aug. 2017; revised 07 Jun. 2018; accepted for publication 27 Jul. 2018)
SRRV IHER] =28 213, M5, pp.05~12, 2018(=2 &+ X 2017.08.28, =2+ LKL 2018.06.07, AARRAS LI 2018.07.27) 5



(1)

Fig. 1 Wind turbine and its major components
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Fig. 2 A schematic of wind turbine for tower shadow
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Table 1 Parameter values for the 2 MW wind turbine

Physical parameter Value
Rotor radius 40 [m]
Tower height 60 [m]

Tower diameter 2.6~3.2 [m]

Number of blade 3

Gear ratio of gearbox 83.33
Overhang 3.7 [m]
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Table 2 Rated parameter values for the 2 MW wind turbine

Rated parameter Value
Rated rotor speed 18 [rpm]
Rated generator speed 1,500 [rpm]
Rated generator torque 13.4 [kNm]
Rated wind speed 11.6 [m/s]

Rated power 2 [MW]
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Fig. 6 Thrust variation on a blade with tower shadow with
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respect to the azimuth angle at the wind speed of 11 m/s
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respect to the azimuth angle at the wind speed of 8 m/s
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