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Abstract
Validation of rFlow3D, an in-house CFD code in JAXA which was originally developed for rotorcraft were conducted for the application to
HAWT (Horizontal-Axis Wind Turbine) in this paper. NREL Phase VI and MEXICO experiments were selected as test cases. The Euler and
Navier-Stokes solvers were tested in these cases. The Navier-Stokes solver showed good agreement with experiment in wind speed sweep
conditions, and predicted the maximum performance of the NREL phase VI wind turbine correctly. Meanwhile, the Euler solver predicted
the wake structure such as velocity fluctuation and wake expansion accurately for the MEXICO wind turbine. This study verified that
rFlow3D has an ability to satisfactorily predict not only the pressure on blade or power, but also the overall flowfield around wind turbine

which is important for future studies of the interference between wind turbines.
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3. NREL Phase VI D#GEIFE1E
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TIENSHET-Z VTN D, NSHE T TIIAEMEDREE AR X D72
IZ7 L— R TRIRE I CRE LTV A, PRSI 34iE
R 5 T OISR ZiCE L QD Euler 7R, Full
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Table. 1. Grid details of blades for NREL Phase VI computation
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Fig. 2. Over-set grid design for NREL Phase VI computation
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Table. 2. Calculation condition for NREL Phase VI

Case aumon condition

EU01 Euler 2" Extrapolation
NS04TLO1 Thin Layer N-S 2" Extrapolation
NS04F\V/01 Full N-S 2" Extrapolation

Grid Points (I x J x K) Dhiin [M]
EU 81x81x21 5.0x10°%
NS 161x161x61 5.0x10°

NS4_grid_161x161x61

Fig. 1. Grid design on blades for NREL Phase VI computation
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Fig. 3. Vortical strucutres for different pitch angles predicted by
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Fig. 5. Power for different pitch angles
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Fig. 6. Vortical stuctures for different wind speeds
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W73, Z 2Tl rFlowBD A3 E OFEE R OS24 2 DM
REEFFo TNDDEW ) JUCHEH L TRREE D72,

Fig. 912 MEXICO I Cffibonic 7 L— RORIRE R L, Table.
3 A BIDFE TRV B 2R~ d. £HO R 1X MEXICO
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Fig.9 MEXICO blade profile

Table. 3. Grid details for MEXICO

Domain Points Size Dhmin
(IxJIxK) (R=2.25[m]) [m]
Blade 81x81x21 - 2.0x10?
5.8R
Inner (front:2.2R 2
Back 401x201x201 Back:3.6R) 3.3x10
x2.9Rx2.9R
13R
Outer (front:4R 1
Back 127x101x101 Back9R) 2.3x10
x8Rx8R

FHELET VT, Table. 2R L7 EUOL 25 LTV 5.
FEANEGET 15m/s, [BEEKS 4245rpm THY, ZOROLA /L
ZHE 100~10° OFPHICH 5. AlRlIOFE CIERmY » FHA %
23, I—AF0 LETELFEEITo-00,

Fig. 10. Vortical structure in wake (unit of the contour is [m/s])
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Fig. 11. Comparison of Cpdistribution on blade for 15m/s wind speed
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