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The effect of trailing edge flaps length on aerodynamics
of wind turbine airfoil

Han Zhonghe', Jia Yalei"* ", Li Hengfan', Zhu Xiaoxun', Dong Shuai '
(1. Key Lab of Condition Monitoring and Control for Power Plant Equipment Ministry of Education ,
North China Electric Power University, Baoding 071003, China;

2. Hebei software institute , Baoding 071003, China)

Abstract: The goal of the study was to investigate the effect of trailing edge flaps length on
aerodynamics of wind turbine airfoil , airfoil S809 and DU series airfoil were selected as research
objects, and six kinds of flap length airfoil model were designed, have the same chord length of
1000 mm, and the same deflect angle of 10°, the gap between the flap and the main airfoil body
was optimized to make the width of gap as even 1 mm. The grids near the trailing edge are
refined, and the grid independence is verified through the comparison of the calculated results
with grid scales three, which a 148000 grid model was selected for further calculation. The Aw
two equation turbulence model for commercial software Fluent was used here to calculate the aer-
odynamics of the flap models at different attack angles, the streamline, pressure contour and
pressure coefficient near border of airfoil were analyzed and compared. The result shows that the
flaps length of airfoil with trailing edge flaps has great effect on the aerodynamic performance of
the airfoil, not only the streamline near the flap is influenced but also the whole streamline near
the airfoil are influenced. The lift coefficient of airfoil with flap is bigger than that of airfoil without
flap, and the lift coefficient increases with the increasing of flap length. The drag coefficient of
flap model is also bigger than that of airfoil without flap, and the drag coefficient of flap model

Y f HH#9:2015-02-10; {&iT H#:2015-07-31

E&WHE
EE®

BEEE S
Sl A%R:

(E K [ RRR IS (11302076) 5 H e 3 4 I A B IF Al 45 L I0 9% 4 (2014XS80)

I oA (1964 L 55 AU K N L B8 L 1 A 3 0 F 5 0 1 Dy 3R B RS T R A2 L R B T AR I L AR LR

CFD 514k %11 #F%¢. E-mail; han_zhonghe@163. com

W < (1975, B T s A B0 PR 5 2E . RS Oy a1 O« KO AL e 83 A58, E-mail: yalei_jia@163. com
b g, WEH, BE. F BEEFERK X KRNI A SR m L], 28K S22k, 2015, 33(6): 835-842.

doi: 10. 7638/kqdlxxb-2015. 0021 Han Z H, Jia Y L, Li H F, et al. The effect of trailing edge flaps length on aerodynamics of
wind turbine airfoil[J]. Acta Aerodynamica Sinica, 2015, 33(6);: 835-842.



836 = K8 N

CORRE o

also increases with the increasing of angle of attack. The lift to drag ratio is bigger than that of

airfoil without flap at some range of angles of attack.

Keywords: wind turbine airfoil; discrete trailing edge flaps; computational fluid dynamics;

lift to drag ratio
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Fig. 1 Model of airfoil S809 with discrete trailing edge flap
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Table 1 Comparison of lift and drag coefficient of S809 airfoil
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