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Fig.2 Contours of collection efficiency for cylinder
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Fig.3 Contours of droplet volume fraction for cylinder
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Fig. 6 Contours of droplet volume fraction for airfoil
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Fig. 11 Collection efficiency for three elements wing
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Investigation to disposition scheme of 2DPIV field of view

DONG Chao, DENG Xue-ying, WANG Yan-kui, ZHANG Jie
(Institute of Fluid Mechanics , Beijing University of Aeronautics and Astronautics,Beijing 100191,China)

Abstract: In order to investigate the vector field of three-dimensional vortex separation flow at high
angles of attack, an arrangement scheme of 2DPIV field of view was developed to reduce perspective error.
And this scheme was applied to a two-vortex section of asymmetric vortex flow at high angles of attack.
Direct comparison between 2DPIV and Stereoscopic PIV (SPIV) synchronous measurements was conducted.
The results showed that the perspective errors of the vector components u and v were reduced from 14% and
18% respectively to below 5% by applying this scheme. Meanwhile, the measurement error of the vortex
core position was in the range of the space resolution of the vector field.

Key words: 2DPIV; perspective error; SPIV; asymmetric vortex flow; high angle of attack
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Study on Eulerian method for icing collection efficiency
computation and its application

Y1 Xian, WANG Kai-chun, GUI Ye-wei, ZHU Guo-lin
(State Key Laboratory of Aerodynamics, China Aerodynamics Research and Development Center , Mianyang 621000, China)

Abstract: An Eulerian method to compute collection efficiency on icing surface is presented in the paper.
The external flow field of gas phase is calculated with CFD method, based on which the governing equations
of water droplet phase are solved, then the corresponding collection efficiency is obtained. Governing equa-
tions of gas and water are written in the form of transport equations. Both are solved with finite volume
method, which make the development of numerical codes easier. Water droplet collection efficiency on a three
dimensional cylinder and a NACA0012 airfoil are computed. The results agree well with data of experiments
and references, which indicates that the method and numerical codes are valid. In the end, applications of the
method to complex configuration are given. Collection efficiency on a three elements wing and the T tail of a
feeder liner are computed. Then the distribution rules of impingement are yielded.

Key words:aircraft icing; droplet collection efficiency; Eulerian method; finite volume method; numeri-

cal simulation



