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Figure 1 (Color online) Wind turbine blade dedicated airfoils design and optimization platform in complex terrain [3].
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Figure 2 (Color online) Geometry profiles of CAS-W2 airfoils.
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Figure 3 (Color online) Aerodynamic performance comparison of
new airfoil and initial airfoil under different inflow turbulence
conditions (N=9.0 means turbulence intensity #=0.07%, N=2.6 means
turbulent intensity #=1%) [1].
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Table 1 Sensitivity comparison of maximum lift coefficient and
maximum lift to drag ratio

WA Siict (%) Siiaa (70)
CAS-W2-210 0.78 17.30
NACA 63421 3.67 32.32
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Figure 4 (Color online) Comparison of flow field between 3D
numerical model and solid model (% is the height of VG, and s is the
periodic array) [10].
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Figure 5 (Color online) Comparison of lift (a) and drag (b) coefficient
before and after VG installation for airfoil with 50% relative thickness.
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Figure 6 (Color online) Comparison of chord length (a) and twist (b)
changes of different design schemes.
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Figure 7 (Color online) Principle of adaptive bending-torsional
coupling load reduction of swept blade.
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Figure 8 (Color online) Comparison of maximum blade tip displace-
ment.
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Figure 9 (Color online) Relative change of maximum C, of blade
under different wind speeds.
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Figure 10 (Color online) Relative change of blade frequency.
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Figure 11  (Color online) Relative change of the extreme load M,, at
different blade sections.
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Figure 12 (Color online) Relative change of the extreme load M,, at
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Figure 13 (Color online) Relative change of equivalent fatigue load at
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Table 3 Comparison of main performances of 2 MW blades
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In recent years, wind power has rapidly developed in China’s inland complex terrain. However, the level of core design technologies
for related wind turbines is low. Therefore, on the basis of the achievements and experiences of the Institute of Engineering
Thermophysics, the Chinese Academy of Sciences for the past 15 years, this study focuses on wind turbine blades, which are essential
for the efficiency, reliability, and power cost of the wind power unit. In this study, the new generation of key technologies are
researched (e.g., aerodynamic efficiency increase, passive coupling load reduction, and lightweight optimization under complex
terrain conditions) to build an integrated optimization design technology system. This study fills the gaps in the domestic industry and
strives to make the design level of large-scale Chinese wind turbine blades achieve the international advanced level. In addition, this
study is essential for solving national energy security and environmental pollution problems.

complex terrain, wind turbine blade, load reduction, lightweight, optimization design
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