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A Study on the Evaluation for the Application of a Comn
CFD Code to Flow Analysis of a HAWTs

B. S. Kim, ]J. H. Kim, C. D. Nam, Y. H. Lee
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ABSTRACT

The purpose of this 3-D numerical simulation is evaluate the application of a commercial CFD
code to predict 3-D flow characteristics of wind turbine. The experimental approach, which has
been main method of investigation, appears to be its limits, the cost increasing disproportionally
with the size of the wind turbines, and is hence mostly limited to observing the phenomena.
Hence, the use of Computatibnal Fluid Dynamics (CFD) techniques and Navier-Stokes solvers are
considered a very serious contender. The flow solver CFX-TASCflow is employed in all
computations presented in this paper. The 3-D flow separation and the wake distribution of 2
bladed Horizontal Axis Wind Turbines (HAWTSs) are compared to Heuristic model and visualized
result by NREL(National Renewable Energy Laboratory). Simulated 3-D flow separation structure
on the rotor blade is very similar to Heuristic model and the wake structure of the wind turbine
is good agree with visualized results.
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Table. 1 Specifications of the model

Nummber of blade 2
Airfoil section NACA 0012
Chord length 0.08 m
Radius 06 m
Root cutout 0.18 m(30 %)
Blade length 042 m
Replaceable tip 006m, 8 :0
Blade twist
9(r/R) = (6" + 6 1,) —6.67#/R
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Fig. 1 Configuration of the rotor blade
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Fig. 4 Tip vortex (TSR : 1, 3, 5)
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Fig. 7 Wake visualization(tip vortex) 10 m
HAWT by NREL®
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Fig. 8 Wake simulation result of 2 bladed HAWT

Fig. 8914 Yehd 284 dxts ddud, 2
Edols oz wdsis FHE aA 2g Zy o
= Ede oz dAsE 9 B A5 2y B
gol= 3B & Prie] Jyoz st FHIFE
TEH JE & F Ao F MR B 2F A9
B8 33 FETERE Rol2 Y2 ¢ F glon,
Fig. 714 Agel o AN EAE 9479 7115
Ao} vjuay o, £ A 93 +%

ok Fig. 7€ 2 EHoE 2¢ Bdoj=9 gy &
Ao WAstE 7Y 2HRe M E & A3l
22, Fig. 894 AAE FA A Aaolx Jehd F
A 7 P2E JdEY R 9 28 9 5 Ik

5 2 E

B A5E NACA (012 d8o s AAE 2 bladed
HAWT®) §58)4e) tid 48 CFD 2=9) 344
Bl 2 BRE Tu, 083 2e 2L WY £

et

1 28 Zeol=el A%el 9% PAE Wi & o
Fol @ fEaA AFE ANSGLR, TSR
N 55 @) BN BASE SeY FxE 2R
uRE A9S el gow, 26 Beolse ¥
F o0 ueh 94 YYOR HFP Fre Uy

. 28 BHE BHA @A oY uisk #

om o] Gustave P. Cortencl ¢

3 AAE ZY Bdol= XY FFRY FE5E4TY
A

m

F50] e $Ae14 AHE NREL
A9} 7hals} Azt uw

2 2
pom, ZE EHols § R4 g¥oz U

¢ FRY TEE T AW 4G GAT ABE 1
o glom, B % U 9% dgox Fom
AT AHT W wERE FAKR 9B G
& & ik

=

[1] Jess A. Michelsent and Niels N. Sorensent,
"Current Developements in Navier-Stokes Modelling
of Wind Turbine Rotor Flow,” Proc. of the EWEC,
2001, pp. 367-372

[2] L.]J Vermeer, "A Review of Wind Turbine Wake
Research at TUDELET,” ATAA-2001-0030

(3] CFX-TASCflow Users Documents, AEA Techn-
ology Engineering Software

{41 Gustave P. Corten, "Inviscide Stall Model”,
Proc. of EWEC, 2001, pp. 466-469

[5] Simoes, F. J and Graham, ]J. M. R, "A Free
Vortex Model of the Wake of a HAWT,” Proc. of
12th British WEAC, 1990, pp. 161-165

-~ 401 -



