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Abstract

Wind power is one of the tremendous potential on renewable energies.
The problem due to low frequency (20-200 HZ) generated by operation
Is, however, quite difficult to spread expensively. In this study, the
benchmarks for the simulations of flow and acoustic fields were
performed on NREL Phase VI. The coupling analysis was integrated
with RANS-based turbulence models and FW-H acoustic model under
different boundary conditions of wind profiles, 7 m/s and 15 m/s. The
results presented that the simulations of flow and acoustic fields have
good agreements with experimental data. Based on the process of the
simulation on NREL Phase VI, the INER 25 kW turbine system was
employed for the prediction of the noise distribution focusing on low
frequency. The simulation results showed that the peak amplitude in
decibels is inversely proportional to the distance increasing, whereas the
peak one is proportional to the wind speed. The efforts and experiences
of this study will be able to assist the master plan in improving the

design of wind turbine system on noise problem.
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Radial Span Span Chord Twist? Thickness Twist Axis

Distance r Station’ Station! Length (degrees) (m) (% chord)
(m) (r/5.532 El) (1/5.029 1_n2 (IL])
00 0.0 0.0 Hub - center Hub — center Hub — center of | Hub - center
of rotation of rotation rotation of rotation
0 508° 0.092 0.101 0218 (root 0.0 (root hub 0218 50 (root hub
hub adapter) adapter) adapter)

0.660* 0.120 0.131 0218 0.0 0218 50
0.883° 0.160 0.176 0.183 0.0 0.183 50
1.008° 0.183 0.200 0.349 6.7 0.163 35.9
1.067° 0.193 0.212 0.441 9.9 0.154 335
1133° 0.205 0.225 0.544 134 0.154 319
1.257° 0.227 0.250 0.737 20.040 0.154 30
1.343 0.243 0.267 0.728 18.074 20.95% chord | 30
1.510 0.273 0.300 0.711 14292 20.95% chord | 30
1.648 0.298 0.328 0.697 11.909 20.95% chord | 30
1.952 0353 0.388 0.666 7979 20.95% chord | 30
2.257 0.408 0.449 0.636 5.308 20.95% chord | 30
2.343 0424 0.466 0.627 4.715 20.95% chord | 30
2.562 0.463 0.509 0.605 3.425 20.95% chord | 30
2.867 0518 0.570 0.574 2.083 20.95% chord | 30
3.172 0.573 0.631 0.543 1.150 20.95% chord | 30
3.185 0.576 0.633 0.542 1.115 20.95% chord | 30
3.476 0.628 0.691 0.512 0.494 20.95% chord | 30
3.781 0.683 0.752 0.482 -0.015 20.95% chord | 30
4.023 0.727 0.800 0.457 -0.381 20.95% chord | 30
4.086 0.739 0.812 0451 -0.475 20.95% chord | 30
4.391 0.794 0.873 0.420 -0.920 20.95% chord | 30
4.696 0.849 0.934 0.389 -1.352 20.95% chord | 30
4.780 0.864 0.950 0.381 -1.469 20.95% chord | 30
5.000 0.904 0.994 03538 -1.775 20.95% chord | 30
5.305 0.959 1.055 0328 -2.191 20.95% chord | 30
5.532 1.000 1.100 0.305 -2.500 20.95% chord | 30
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Coefficient of pressure-case3-30%

7
& & EXP
e S -E
5 — Rk-E
e EET KL
4
—_—
i _-ﬂ
3 S
YW A
z — — — ‘ ‘ I
1 r| _-
I -‘.-'
o 18 -
h‘ —
AN —
1 S—
-2
1] 0.1 0.2 03 04 0.5 0.6 0.7 0.8 0.9 1
X/C
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Coefficient of pressure-case3-80%
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