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Asymmetric vortex structure of slender revolution at high angles of attack

ZHOU Nai-chun' YE Zheng-yin' HU Han-dong® MA Ming-sheng® YANG Qi-de?

1. Northwestern polytechnical University Xi' an 710072  China
2. China Aerodynamics Research and Development Center Mianyang Sichuan 621000  China

Abstract This paper presents the asymmetric vortex characteristics and the alternate side force along axis on the lee-
ward of the slender revolution at high angle of attack. The numerical simulation sloves Navier-Stokes equations uses jame-

493



4 493

2002 20 4 .
Yi Xian Zhu guolin Numerically simulating of ice accretion
on airfoil J . ACTA Aerodynamica Sinica 2002 20 4
4 SNELLEN M BOELENS O J HOEIJMAKERSH W M. A com-

1 CEBECIT CHEN H ALEMDARROGLU N. Fortified LEWICE

with viscous effects R . AIAA-90-0754 1990.
5 C putational method for numerically simulating ice accretion R .

ATAA-97-2206 1997.

Wan tong  Yuan Tangjun  Airfoil ice accretion growth analy- 5  7ZHU GUOLIN KRONAST M. The calculation of ground effect

sis C  The 3rd CFD conference of Taiwan and mainland on a car flow field using two dimensional Navier-Stokes equa-

2001 2. tions J .ACTA Aerodynamica Sinica 1993 11 1 .

Computation of glaze ice accretion on airfoil

YI Xian ZHU Guo-lin
China Aerodynamics Research and Development Center  Mianyang 621000 China

Abstract Glaze ice accretion on the leading edge of the NACA 0012 airfoil is predicted using CFD method . The flow
field is calculated by solving the 2D steady incompressible N-S equations with finite volume method. A 4-order Runge-Kutta
method is used to solve the droplet trajectory equation. After computing the mass and energy equations ice shape is ob-
tained with the assumption that ice grows in the direction normal to the surface. The method yields ice shapes that are in
good agreement with the results found in other literatures. Aerodynamic characteristics of the glaze-iced airfoil for 6° angle of

attack are also analyzed in the paper which shows that ice accretion has undesirable effects on airfoil performance.

Keywords ice accretion glaze ice droplet trajectory equation
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son’ s center scheme and modified B-L turbulence model. Tt is believed that the asymmetric vortex generates at the nose of
a revolution. It is believed that the discrete vortex system model is made up of a pair of primary vortices coming from the
apex and lateral vortices rolled up along both sides of the body and this vortex system model is reasonable through the nu-

merical simulated result.

Key words high angles of attack asymmetric revolution vortex system



