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Fig. 1 Comparison of the design pressure distribution of
NPU-WA-210 with the other airfoils
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Fig.5 High Reynolds number characteristics
of the NPU-WA-210 airfoil
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Design and experiment of the NPU-WA airfoil family for wind turbines

QIAO Zhi-de, SONG Wen-ping, GAO Yong-wei
(National Key Laboratory of Science and Technology on Aerodynamics Design and Research ,

Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: NPU-WA airfoil family is designed for MW-size wind turbines and it is featured by advanced
aerodynamic performance at high lift and high Reynolds number. Wind tunnel tests show that the airfoils are
of higher lift to drag ratio than present wind turbine airfoils at high lift and high Reynolds number and insen-
sitivity of maximum lift to leading edge roughness, which are satisfied the main design requirements. From
this study the NPU-WA airfoil data base including geometry and the wind tunnel test performance at
Reynolds number from 1. 0X10°~5, 0X10° are developed. The airfoils can be applied to MW-size wind tur-
bine design for the China industry with independent intellectual property rights.

Key words: NPU-WA airfoil family; airfoil design; wind tunnel test
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A high efficient implicit discontinuous Galerkin method

GUO Yong-heng., YANG Yong, ZHANG Qiang

(National Key Laboratory of Science and Technology on Aerod ynamic Design and Research,

Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: In the introduction of the full paper, we point that, in our opinion, Cuckborn and Shus Runge-
Kutta discontinuous Galerkin method is good in calculation precision, but its slow convergence puts severe
limits on its application to engineering problems. Therefore, we propose our efficient implicit scheme for ac-
celerating convergence. In the iterative process, some important amendments are in application, which im-
prove the efficiency significantly. At the same time, LU-SGS method is used to solve the large sparse linear
system. By this means, subsonic and transonic flow over the airfoil is computed. It is found that this implicit
scheme keeps unconditional stable for the subsonic and transonic flow. These results show preliminarily
that, compared with the explicit scheme, our novel solver delivers a convergence rate that is approximately
one order higher and much of the CPU time is saved.

Key words: discontinuous Galerkin; implicit scheme; improve; unconditional stable; CPU time



