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Although CFD solvers can alone be used for complex 3D flow field analysis, their
integration with an experiment is necessary for results validation. This approach allows
to combine the robustness and possibilities of CFD with an accuracy of wind tunnel tests.

Having a newly upgraded wind tunnel in the Institute of Turbomachinery (IMP)
at the Technical University of LodZz (TUL), a series of CFD simulations has been performed
in order to indicate the areas of possible flow quality improvement. One of the objectives was
to minimize the turbulence intensity with the lowest possible pressure loss. The main reason
of diminishing the flow velocity disturbances is the need for ensuring a good flow quality,
well representing real life conditions modeled in the wind tunnel experiment. It is also
required in order to perform the PIV experiment (PIV wind tunnel stand is under development
at TUL). The initial measurements of turbulence intensity have indicated the level
of turbulence equal to 2.2% for maximum flow velocity (Fig.1), whereas worldwide standard
for this parameter measured in wind tunnel test section should be within the range
of 0.1%+0.5%.
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Fig.1 Velocity fluctuations measured with the hot wire probe by means of constant
temperature anemometry (CTA) - example of measurement taken at the point downstream
wind tunnel outlet

There are two main methods of turbulence damping: reduction grids and honeycombs
(Scheiman et al., 1981). Due to the fact that the tunnel was already equipped with flow
stabilization section containing two mesh-wired screens (reducing mainly axial velocity
fluctuations) it was decided to introduce the honeycomb section in order to diminish
the lateral turbulence intensity. Most of design aspects of honeycomb structure were based
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on the results of CFD simulations mentioned in the literature (Kulkarni et al., 2011). It is
believed that application of the honeycomb structure (having optimum length to diameter
ratio I/d of the cell) with a combination of existing screens should decrease the level
of turbulence significantly. Honeycomb structure and schemes of various constructions are
presented in Fig.2. Version presented as b) was implemented in IMP WT. Additionally, CFD
simulations were performed in order to gain information about the level of turbulence
reduction and the associated pressure loss.

Fig.2 Honeycomb structure and different possibilities of construction

The paper presents results from both: the measurements of turbulence intensity and
pressure loss before and after the installation of the honeycomb in the IMP wind tunnel,
aswell as the associated simulation results conducted for a WT model (virtual WT) in
ANSYS CFX 13.0.
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