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It 1s required that structures subjected to wind loads be sufficiently strong to
perform adequately from a structural safety viewpoint [1-5]. However, wind effects not
only the bearing capacity of structures. In recent years’ new types of buildings with
complex geometry and open space configurations have evolved. These may exhibit
under certain unfavorable conditions zones of intense surface winds causing
unacceptable discomfort to users of pedestrian areas. Such studies are very important
now and are actively being studied. It is the designer’s task to ascertain in the planning
stage the possible existence of zones in which such flows would cause unacceptable
discomfort to users of the outdoor areas of concern. Appropriate design decisions must
be made to eliminate such zones if they exist. In addition, it is important to find a
general solution to such problems by means modern CFD methods.

The term “aerodynamic discomfort” means the wind induced occurrence of regular
uncomfortable conditions for people. This is an unacceptable phenomenon. In any
design situation various degrees of wind-induced discomfort may be expected to occur
with certain frequencies that depend upon the degree of discomfort, the features of the
design and the wind climate at the location in question. The discomfort is unacceptable
if any of these frequencies is judged to be too high. Statements specifying maximum
acceptable frequencies of occurrence for various degrees of discomfort are known as
comfort criteria.

The built environment project must meet the requirements for aerodynamic
comfort. To do this, you need to check two conditions. This is a criterion for the speed
when measuring the level of comfort and the frequency of their occurrence. If these
frequencies are below acceptable levels, the project is satisfactory.

This study includes the results of numerical modeling of the wind flow in the
pedestrian areas of one of residential complexes in Kiev, which is currently being
designed (Fig. 1). Simulation was performed using CFD analysis methods in the Ansys
CFX software (Fig. 2).

The general scheme of modeling is presented. It consists of five steps. Creation of
built environment geometry, generation of tetrahedral mesh, definition of boundary
conditions and setting of turbulence mode. Recommendations are also formulated for
choice of discretization schemes, boundary and initial conditions, rational turbulence
models for similar problems.

For the considered example, numerical modeling was carried out for two values of
mean wind speed — 5 and 10 m/s and wind direction O ... 360°.
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Fig. 2. Instantaneous velocity streamline for model of built environment

Regions of high surface wind speeds and turbulence intensities around tall buildings
are obtained. Isofields of relative velocities of wind flow at pedestrian height are shown
and regions with strong squat winds are identified. The simple method based on
extensive experience with the study of ground level wind effects in built environments
1s suggested. The main parameter of the method is integral coefficient of relative wind
speeds. It is proposed to use the limit value of this coefficient 1.25.
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