Fa8E F£2 W B R 2w A%/ B 2R Vol.48,No.2
20214 2H4 Journal of Hunan University(Natural Sciences ) Feb.202 1

XEHRS:1674-2974(2021)02-0045-08 DOI: 10.16339/j.cnki.hdxbzkb.2021.02.006

B AKX GE MEEIEEX AU ER
KENEFIERBYLIEE S

BHR BTN, G, BEE
CHITR K2 HUB TR 2EBe , i FE IR 411105)

OB h ARG R S TR AEA A SRR T2, A S809 IR A AL
R AR F, AT AEFAXMERE L X4 Transition SST 53 5 42, # 5 TIK T HEHRA
MER A RIS AR, RIF T B RNk &4 T RAMELA A 3h /) #2 fe R #
TR A, BT T Rk K Fe 7 @ ANARSAE AT AR R M RN F I A B
A B it B B 0 % e B R A AR AU 25 R RO RO ik R 6y A 3L A At [ A 3 B T R A 2 R
BB A A TEE A S809 E A A ML 30 BAZ R M AG Rt R A EJE i K A +35.13%; [
PUR ik R 45 6-VE A T A S PR R A 58 B4 3 & L RAUE & T 69 4.76 1547 1.08 45 LA
KA R R IR A AT, T AH e R R AT %30 5 34T A sh A A%t

KEIE : R AR Rk ; R0 T AL AT ; FRA XM FE B E 20k

FE 5 EKS: TKS3 ARG : A

Stochastic Numerical Analysis on Aerodynamic Characteristics of

Low Reynolds Number Wind Turbine Airfoil under Natural Wind Speed

TANG Xinzi, YUAN Keren, WANG Xiaoyu, PENG Ruitao’
(School of Mechanical Engineering, Xiangtan University, Xiangtan 411105, China)

Abstract: To quantify the uncertainty of wind turbine airfoil aerodynamic performance under random fluctuation
of natural wind, a stochastic numerical analysis model for the aerodynamic characteristics of wind airfoil based on the
Transition SST model combining the non—intrusive probabilistic collocation method was established for the S809 air—
foil. The determined and uncertain components of aerodynamic characteristics of S809 airfoil under natural wind con—
ditions were obtained. The effects of wind speed and direction uncertainty on the flow field structure, pressure coeffi—
cient, friction distribution, and turbulence kinetic energy were quantitated and the uncertainty propagation mechanism
was revealed. The results show that the influence of stochastic wind speed and direction on the uncertainty of airfoil
lift drag aerodynamic factor is significant. The maximum relative uncertainty of the 30 confidence interval of lift drag
ratio for S809 airfoil within the range of calculated attack angle is + 35.13%. The uncertainty of lift drag ratio under

the coupling effect of stochastic wind speed and direction is 4.76 times and 1.08 times that with single stochastic fac—
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tor, respectively. The uncertainty sensitive region is observed at the leading edge. Aerodynamic stability optimization

design is recommended on the leading edge of the airfoil.

Key words:wind turbine airfoil ;wind speed ; uncertainty ; stochastic numerical analysis;non —intrusive proba—

bilistic collocation method
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of angle 1.99° under stochastic wind speed
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Fig.7 Standard deviation of turbulent kinetic energy
of upper surface of S809 airfoil at attack of

angle 1.99° under stochastic wind speed
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