[ Downloaded from bsnt.modares.ac.ir on 2024-11-26 ]

[ DOR: 20.1001.1.23224991.1402.13.4.4.7 ]

e

TMU

ISSN: 2538-2594, Nagshejahan - Basic studies and New Technologies of Architecture and Planning. 2024,13(4):73-92

Evaluation of the effect of horizontal holes in the tall buildings on

the distribution of fine dust

ARTICLE INFO

ABSTRACT

Article Type
Analytic Study

Authors

Samaneh Foroughian!
Mahdi Zandieh2
Hossein Medi 2*
Fariborz Karimi3

How to cite this article

Foroughian S, Zandieh M, Medi
H, Karimi F. Evaluation of the
effect of horizontal holes in the
tall buildings on the distribution
of fine dust. Nagshejahan 2024;

13 (4) :73-92

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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Particle Diameter
7.50e-05
6.76e-05
6.02e-05
5.28e-05
454005
3.800-05
3.06e-05
232e-05
1.58e-05
8.40e-06

1.00e-06
[m]

(08t 59 (bl s) rj'afhéuojd';- dels ps oy s 8ls )Y K

Ol S g — pale walilas


https://dorl.net/dor/20.1001.1.23224991.1402.13.4.4.7
https://bsnt.modares.ac.ir/article-2-72988-en.html

[ Downloaded from bsnt.modares.ac.ir on 2024-11-26 ]

[ DOR: 20.1001.1.23224991.1402.13.4.4.7 ]

85

S S S (e i Sdge Ol B Al

Sl sl ealdss 0 el oL wle dakis s 5 0 e
S i e b el Gl Sl LOT 055 6 315 Sl
S o i S L deslie s 0T i a3 sdowe 5 Shale
S 55 Db Caiis b 5 o SVL e 5 adS s o
—t e S ke Sl e ol a4 b s
Ohd Canis b dae i [ Ges a3 gdowe Ll AL
el ol i oS sy g Lo s (S35 03
ool il e el b Sl e S s G
O PR CRURL Nt SNEH IS SE P
© S Vopa b sy s 5 S G 238 )
533k Ol YL s oyl 55l T 5 Y p
jzéjeMJp:bL}S;ﬁﬁ)Ql)b‘\ rjé”’&}&b
Sl ool o) gy cdald ety 5 LS e 5
el S5 08 53 ) S Sl ) oy S 55l w
f}dejb-&\sjswjjégbbg%wwuﬂ)s
i s Sy (olpd s S b oS dble js o)
53 a5 el i 3 Ol Gl b lyls | sl
Sy cble bae = go5,5 03 5 VN sV0 N A0 lab
AV AT ) A & A Sk s s 5V aiis b

w‘ydw‘fﬁ@b)w;uop‘;‘jﬁjb

Olpe 5 SVLY £33 53 ol s (ol DS &S hailles
RGN B NP VI SO R Y O (LY TRTGE P LA
Y ¢Jé)>>b¢9ﬂ;>\f¢9ﬂ6u)}:jl5d¢bO_.{\j{e;}b
3 el Gl ol M,})\m)wlﬁvr;jl
L ols gl b 5o Kos b 51l e sk 0L >
ol Al 350 (3 a8 mlS b S S (gla ka3
ssam o g plad 5 s Gl O35 Sleay S5, OIS
55 0 LT Cais & il ol 5 Kb o e K
33 D33 iy p Y 5 s 5l e Bl i IS
Lo ol S eap i (@2Vh o Cod Sl o

A3 osben 5 VL Slelis ) 5o ol SVL Cs e s a5

Nagshejahan

05,550 00 b3S 5 glajkd L lyd o o 4z S|
clle anll oS conl syt 5 (58 s s o)
S aeS @2V e i 3 o pase o B s S s )
b e 5o s S CBle Y p b s AL e Y p b
el 3 ggte o i gl ded 53 S0 DS e e
X o ol b SSa e Sy, S~
V=0 5l emslae s ad L ol 5 el oo
SIS Sles ol a8 A gls e o i plad 55 0y S

AL o T e 8 3 3L Ok

b e 53 S, D3 a5 5 S lumer Ol s IS 50
oo pi (63555 5 Sl a3 ST Dy 50 e s
Slee i 5o Db chls anslie 5l Lpd o cil iy
Clear ¥op b 55 &S 58 o i Olf e e o
ol clle ¥ 8 & Do S0 DS iy sl
Yo oo bl ol e Vb e Sl e o
ol 3 5w 5 D3 a3 Oag S Slew
S sl e i 5l YL glae i 5y s chale
Sy &S E8 8wt OlF e VY SS s 3l
Shogd 03 3 o A Sl Saad Sedgdoe 55 (SIS
Lol VL Bl i s sl sl s edisdly
kel Ao 3 Gl o pons Gy D3 S S5m0
AR s o im NV St (o 32 50 i
oo g led 5o Sy s RITEREIT N 1
Sld aS J s el gz 0T 25 5l e i 635,55
e s bl s e 0S| i 2 3 S
S ol b Olys e osd e S0 S 6 e

.J‘}J&ﬁjﬂ.ﬁ‘ﬁ)@bswjoﬁjw
Mbﬂ\eucj‘kdﬁjﬁuéﬁﬁjw

)lﬁbﬁﬁfi};ﬁfd_})ﬁuo}ﬁ} J}b)b Q\)bw

aa LS})J."J‘}"‘::’J odud Lhr)ﬁ vALaS BEl ch:A.:CMZ.g

Volume 13, Issue 4, Winter2024


https://dorl.net/dor/20.1001.1.23224991.1402.13.4.4.7
https://bsnt.modares.ac.ir/article-2-72988-en.html

[ Downloaded from bsnt.modares.ac.ir on 2024-11-26 ]

[ DOR: 20.1001.1.23224991.1402.13.4.4.7 ]

86 as S5, ST, s slaolezsla 45 1 glao i L5b HU ),

VErY Ol £ o led AY o 90

particle-tracks-2
Particle Diameter
7.50e-05
6.76e-05
6.02e-05
5.28e-05
- 454205
3.80e-05
3.06e-05
2.32e-05
1.58e-06
8.40e-06
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particle-tracks-1

Particle Diameter
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8.400-06

1.000-06

particle-tracks-1
Particle Diameter
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