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The Behavior of Turbulence Characteristics of Near-Wake Flow Due to the
Interaction between an Airfoil and a Downstream Cylinder
A. Shadaram, Y. Mombeiny, and S.A.S. Taleghani

Mech. Eng. Dep’t.
K.N. Toosi. Univ. of Tech.

ABSTRACT

The interaction between the wakes of two or more bodies is important in many industrial applications, e. g.,
aerospace system and cooling fans. In this paper, the velocity field and the turbulence of the wake generated behind
an airfoil in the presence of a circular cylinder were studied experimentally, using hot-wire anemometry. The basic
parameters of this study included horizontal and vertical distance between the airfoil and the cylinder and the flow
Reynolds number. The modeling was carried out according to the ratio of cylinder diameter to airfoil chord (d/c) as
well as the relative location of the airfoil and the cylinder. The Reynolds number based on cylinder diameter was
14300 (wind tunnel test section is 305x305mm?). Due to the frequency of vortices, the sampling rate of the
experiments was set to 2kHz. The results of this research offered data such as turbulence intensities, Reynolds
stresses, and vortex frequency in the near wake region. Turbulence intensity was investigated in the vicinity of near-
wake behind the cylinder. Some of the vortices frequency were compared with the existing results showing relatively
good agreements.

Keywords: Hot-Wire Anemometry, Airfoil, Near-Wake, Cylinder, Vortex, Turbulence
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