55 28 & 5 12 0 M= HF#| Vol. 28 No. 12
20134 12 H Journal of Aerospace Power Dec. 2013

XEHS:1000-8055(2013)12-2829-07

ETZEHERRENRENRESH
RANM FSFEMLTTE

RE®R' BT, H A, F AR
(L JEST A AR K GBI S 2l ) TR 2B, st 1001915
2. JUARWBH AL P SR A BR A R TR L 528437)

i B ol AR A IR T — R A KDL R A O R OB EIA T 2 AR R
PR AY S e IR AT Ak R AR IR R 22 A Ty s T A SR A L o G S A v e B R B R A R IR
W T AR H . LURGBER 2R B0 H AR e B, LSS 58 il 1) F7 2R B0k 29 3R 5% 1R 3R A5 B 18 00 1 ) S oR A%
B R LA S5 B 8 O A 56 T T AR RE TR 2 46 % (NREL) 248 KU 47 5 ¥ I E , 45 SR R W1 72 4
WA, B RB L Ar 5 3. 79 F1 4. 74 W O Al XU B9 JRUBEFI T R 000 SR TH T 3200 F0 8 6. FE T AR 5%
PER S BEXEAS R MR RO SR B L, 43 53 . NREL JRUe AT 22 R A4k . 15 20 T XUAEFI TR 409 it 048 LU E

ML BETT.
x # . KL MR 2R R BIREE etk SRS RIS
hESES: V231.3; TG662 XERFRER: A

Aerodynamic optimization of wind turbine-with optimal circulation

distribution based on full free vortex wake model
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Abstract; Through/optimization of the blade bound circulation distribution, a fast aero-
dynamic optimization method for blade of wind turbine was developed. In the method, the
full free vortex wake model was introduced, and then computed quickly by parallel process-
ing and fast multipole method (FMM). When selecting Fourier series representation of the
bound circulation as the optimization variables to decrease the number of optimization varia-
bles, using the power coefficient as an objective function and adding the thrust coefficient as
a constraint, optimization was carried out and optimal blade geometry parameters were ob-
tained from optimal circulation distribution. This was validated through comparisons with
the National Renewable Energy Laboratory (NREL) experimental rotor. Results show that,
when tip speed ratio was 3.79 and 4. 74, with a thrust coefficient constraint, optimization
could enhance the power coefficient by 32% and 8%, respectively. When a variety of blade
numbers and tip speed ratios were chosen, without a thrust constraint, global optimizations

were performed, and the power coefficients are over 0. 48,
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