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Abstract
Background and Objective: Increasing population and construction of tall buildings have multiplied
the presence of environmental pollutants in cities. On the other hand, people use open urban
environments more than before to meet their living needs. In this regard, various factors such as the
layout of buildings and the presence of continuous wind currents can play a significant role in the
distribution of pollutant particles. The present study was conducted to determine the effect of the
layout of high-rise residential buildings on the distribution of pollutant particles by recognizing the air
flow in Tehran.
Method: In this research, using descriptive-analytical and comparative methods, using simulation
technique using ENVI-met software, wind behavior around the distribution of pollutants has been
investigated and analyzed. The method of data collection has been done through library studies and
field survey.
Findings: According to the modeling of the two different types of layout of selected urban block
(Sobhan residential complex in Gheytariyeh district, Tehran)with similar building form—one as the
existing situation and the other as the proposed model with orderly layout, the findings demonstrate
that the layout alternation of residential blocks affects the natural airflow and wind speed between
blocks and an improper and non-methodical locating of high-rise buildings causes a change in natural
wind pattern and consequently, leads to secondary effects resulted from intensification or stagnation of
wind and thus, influences the dispersion of pollutant particles.
Discussion and Conclusion: In this research, the obtained results from the two models of buildings
layout in the software and the output related to the intensity of wind and the retention level of CO
show that the existing situation model is more desirable compared to the proposed layout due to more
unified and higher wind speed throughout the site and also proper air circulation between blocks
which causes the dispersion of pollution and prevents the retention of pollutant particles.

Keywords: Layout of Residential Buildings, Dispersion of Pollutant Particles, Natural Airflow,
Envimet.
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Figure 1. Climate Change surrounding high-rise buildings by changing the structure of the portfolio and increase
or decrease the number of blocks (11).
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Figure 3. Location and images of Sobhan residential complex in Tehran
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Table 1. Monthly average climate data of January 2012 (Sadr weather station)

(M0 y3) (omumi Cugby | (a2 )0) Ob cu>

(48l p o) S ey | (gamd) Lod

e

\e. £10

039 lo Sob fledezr (owyp )90 e bF gk
oz« BLS idie 3l el OS50 gl ke il 1 !
b aciws ol b Sob p3 50 5 b plazle gl wlas
Sl o igmn Sl Sl o Sl Gloser e il
Syl ol e b Glsie 4y (Sogll STy T Jlis 4
Ol oy adly S VY5l as cal S5 4y a3Y 008 asie
O alin a8 gl a5 cole Jd idh Sob £ et
0338 ,5 bl (giludan cpl jo st LSS gl 5 K0S
JEsl b oS, a4 a5 maSly el 4 dzgd bcl
odds plol yidghy aoml 5.5 g 0yls o Ll ol lawgs oass YT
S5 il At Wlis 5 45y e ST e s
"ol Ghie bl j0 ol b O lse (Sogll STy
N u’f¢9ﬂ OGSl 30 ol Gy pinns Sl @ o Ll a5
O 51 Sl aS(Y0) 5o 5 s pid 3ok amii jglatean
gz 3l g el 0L oS 5l b e o len Sogll S el
Sl Joo (95 3l Ol oo S o0 Caem Ol Cepe
L;«)j.ﬂ u...S‘)J S u9.Ua.a JAA uL’x.u‘ Aol aslo
o o0 ol aisle glo Jaw g 4 axg Lo,
5 b Sl Gl 0928 ple Ssb plesez i &5 350
IS e 59 5l pateie Cele S o 0k Sz g Sy

el Figo b (Sogll ST p cnlpli g 009

@ )l ey 5o il aned plmil jslate @y il dund iy,
5o le b ools cpl cwl s cwlidlss sla ools (&0
b Sz sl e 0l S (ol a2 L
2l Julo allie cpl jo oo Cugb) 0o )d 5 az )0 e
ol VYA s 65 ailale Ligio anlil cla ools ol
loaasls ool sans¥T Gles Sly3 wile oliee o 5VL o5
degamay 50 Sesl 03ges el Gl loa CodST JpuS
a3 )§ 13 oolaiwl oy90 (gildan sl a5 oo cols 5l
b oolitlyr oSyl o5 5l 45 95,8 e 4Ll e
ol 4 plies sl ead S lus meime
o bl b Jlo le ole 5 039l 4 azgi b oMbl
el bl e oS L a0 oled )l e
083 o lis el ols @] Jlo Galie slo obo 0 AQI
oo s 1y Lol clagy Slaws oy yiens (63 5 55 (slo olo a5
olo (l 5o (giladae g (69 ole DLl &y (e (] 5l a5 iy
il s 2alS 4y azgi b ole ol o aSla ol 4zl
o oun¥T cilil @y e Los (i)l 5 557 )Mk ol
Gl S9rse ady Ml aslolys caul oad o8 (glen 4o
@sdoe ENVI-MEL JI581 o5 0 s (5%une gaizne
oor Sk Sep g Sox slayilll B e ok ks, s
e bdoe opl ol glodsnr Oltl 6l g wo )8
D8 aslie 9,50 0l (giludoe I8l 5 0 a5 Glate lenr

d )3
olo 69 sl ,l38le 5 5o (ile ads il 00ls Judoxi g Sy
3 Js! 355 coVeels) oo csles 5 o3l o V¥AF JLu
moizme glb Sl il ledgz Jaw 53 gl (VA5 oo
Sl Gk 5 Sl oz 4 azgil el o 5Ss
e ALY il 55a8 pulidln olojls 5l ens el

50 a5 cails az g Wb bl oo o8 sler olelo Cppesgll

1- Air Quality Index



YVo

e (ST (ST g S b Soly slosun IS b 2 (e

..................

A

A

GOl Juo ploda 50 ok cuar -0 S
Figure 5. Wind direction in the layout of the proposed
model

39290 b9 ploduz ;0 oL Cyx-F S

Figure 4. Wind direction in the layout of the present
situation

MR §

A

A

T R R e A O

Figure 7. Wind speed in the layout of the proposed
model

EERRERE

Gkt Joo 61y CO x> oxbanws (ST — A S

Figure 9. CO volume distribution for proposed model
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Table 2 . Comparison between speed and wind direction exits for two models
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Figure 10. Primary and Secondary Effects of Tall Buildings on Wind
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