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Aims: Fine dust is one of the environmental challenges in dry areas, which disturb
human comfort. Wind is the main factor in the movement of fine dust, and the
movement pattern of wind is affected by the architecture of cities. Form indicators,
including height, the effect of corners and height form, have been examined in previous
articles. The presence of a hole in the form is one type of design which affects the wind
load and the flow of fine dust. The purpose of this research is to compare the distribution
of fine dust in a tall building with horizontal cavity, with variable number and volume of
cavity.
Methods: Numerical study was done by CFD. K-omega-SSD turbulence model is used.
In order to the software data (the size and type of particles) and software validation, the
field sampling method has been used. In this regard, a geometry based on reality has
been selected in Mashhad (Baran tower3)
Findings: The findings of the research show that as the number of holes increases in
volume and their size decreases, the wind speed inside the holes decreases and on the
other hand, the movement behavior of the wind and accordingly the dispersion behavior
of the particles become more uniform. In these cavities, the concentration of suspended
particles increases and their size becomes smaller.
Conclusion: The results show that the design of the form with more holes and smaller
volume is more suitable to deal with the phenomenon of fine dust and to achieve comfort
in indoor environments. In addition, the design of the openings at higher heights and
the depth of the holes reduces the settling rate of fine dust particles in the interior spaces.
Keywords: Fine dust, Tall buildings, Form, Horizontal cavity, Air flow, Field sampling,
CFD
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particla-tracks 2

Particle Diameter
7.50¢-05
6.76e-05
6.02e-05
5.28e-05
4.5de-05
3.806-05
3.06e-05
2.320-05
1.58e-06
8.40e-06

1.008-06
[m]

particle-tracks-1

Particle Diameter
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3.06e-05
2.32e-05
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8.40e-06

1.00e-06
[m]

particle-tracks-1

Particle Diameter
7.50e-05
6.76e-05
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5.28e-05
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3.800-05
3.06e-05
232e-05
1.58e-05
8.40e-06

1.00e-06
[m]
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particle-tracks-2
Particle Diameter
7.50e-05
6.76e-05
6.02¢-05
5.28e-05
- 454805
3.80e-05
3.06e-05
2.32¢-05
1.58e-05
8.40e-06

1.00e-06
[m]

particle-tracks-1

Particle Diameter
750e-05
6.76e-05
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454005
3.80-05
3.06-05
2.320-05
15805
8.400-06

1.000-06

particle-tracks-1

Particle Diameter
7.50e-05
6.76e-05
6.02-05

5.28e-05

4.54e-05
3.80e-05
3.06e-05
2.320-05
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8.40e-06

1.00e-06
[m]
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