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wind tunnel appropriate (appropriate
. . . Area
distance of tunnel entrance section) (L is
cover
by meter)
1.60 B
1.50 C
1.60 D

Table 1 wind tunnel appropriate section to determine
Regulations wind speed profiles
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Ze=1200 ft
(366 m)

Z:=900 ft
(274.5 m)
/ VocZl5s

Z:= 700 ft
(213.5m)

VecZ190

Exposure Exposure Exposure
D C B
Flat, unobstructed Open Urban and
Areas and water terrain Suburban
Surfaces outside terrain

7. Height aboveground, ft

Hurricane-prone
Regions
terrain
Fig. 1. define different areas covers in accordance with
Regulations (ASCE2010) [2]
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2 1 Structure

circle square Structure section shape

- 70 Length(meter)
- 70 Width(meter)
78.98 - Diameter(meter)
300 300 Height(meter)
4900 4900 Section area (square meter)

Table 2 geometry of models in full-scale
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Status of implementation of the side walls of
buildings in two modes 1 and 2

without side walls A
side walls up to 40-meter height B
side walls up to 200-meter height C

complete side walls up to 300-meter height D

Table 3 administrative Condition in buildings 1 and 2
simulated in fluent software
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Abstract

Engineering knowledge Development has provided new methods and techniques in the manufacturing
industry, the possibility to construct structures that are considerably lighter, higher and more flexible. The
sensitivity of such structures against wind power is more than that of traditional and low level structures. The
wind is driving force for many of the phenomena affecting the urban environment, such as indoor and
outdoor air, heat transfer, pollution dispersion and air quality. Despite their importance to human life in the
cities, however, urban streams are still not fully understood. Basically, wind power has a significant and
decisive role in the design of tall structures and the design and analysis of wind effect and its forces are
required to be studied more carefully. One of the most important and effective parameters in the equilibrium
behavior of structure and the comfort of individuals in it is the vibrations of the structure that is introduced
by turbulence percent. Because of the density of surrounding vegetation and structures in areas close to the
ground, turbulence percentage is more at low altitudes. Regulations according to geographical location and
weather conditions of area has certain definitions on the behavior of tall buildings. In this study, the
regulations of the US (America Society of Civil Engineers ASCE2010) is used. In all field studies, wind
engineering is an important issue to determine the atmospheric boundary layer flow around the structures.
Atmospheric boundary layer is the boundary layer of air on the surface of the earth at a height above the
surface, assuming the friction of natural flow of wind ineffective. Air flow is divided into the mainstream
and the boundary layer flow (atmospheric). The most important parameter that separates the two streams is
liquid-friction (viscosity, fluid friction). Friction in the mainstream s almost negligible. However, in the
boundary layer it is very important. Thus, each area, with any area coverage has a different boundary layer
height. Many studies have been conducted on new methods and facilities for simulating atmospheric
boundary layer. Comparison of velocity profiles generated in the atmospheric boundary layer is an important
issue addressed in previous studies. After reaching a suitable environment that ideal regulation conditions in
terms of matching the profiles of wind speed obtained with regulation profiles of wind speed, required
studies and results such as the percentage of turbulence in this study can be obtained. In this study, by using
previous studies results on simulating atmospheric air boundary layer in the wind tunnel, software modeling
profiles of wind speed around the two buildings during the build in various stages of side walls completion
were created with different shape in plan, and the turbulence percentage generated around both buildings
were checked. It is identified that the amount of turbulence in terms of height in buildings during
construction increases to a height equivalent to the height of the gradient (height of boundary layer
atmospheric) by increasing elevation, vegetation and coverage of the side walls. From this height, due to the
exit from the gradient height and reduced barriers to wind such as buildings surrounding the vegetation, this
parameter is reduced and at higher altitudes is almost zero. However, at a height equivalent to the height of
the wind tunnel, it is shortly increased because of the wind collision with upper surface of wind tunnel.
Finally, structures that has more aerodynamic properties in their plan show better behavior against wind
power.

Key words: simulating atmospheric boundary layer, wind tunnel, turbulence, aerodynamic in plan

43





