ole &l

Olel il sl 5 ()lene
\ D)Lo.u) cﬁﬁ).})b 0)33

YYYA-BARX LS o,lad

o lo o I 51 (6 pRly Capr (50 1l y Al Ay 0 (pSmmn ASgaxo )3 SHaSw (gieisbay (Db
(nL.i;.iLo)S b b _".Ja.b Jonea (69 550 dalllaa)
e

5 Bl 2 e o alins Jo aslio & (o> yb
S, M sl ol 050 ,Sinl Sl

shemo SLCudsS jl ladg e STHol y drwgd I po 05 (lee 1l W Gl 01 GLLS 5O 0 Slasl QU
et dabold ¢ Balo Lo e IS 50 da=a

S bz CodsS g (g jbdes Lad S oy 0
(g jols salm)lﬂ \_)im.‘e 6 a0 digad)
Crea S 8L I g wialia placl

09315 99 05l )0 ylaig peei Al 3, (SRS yrglai (o 2
alpellosly Lo v sbadl Lug o «g g0 10 s oo et (b 0202 damms

Lo Jalao g cde Jow (39905 Sl i OS850 oo listwl b s 1500 w48 50 jlulias Jolge gaiucaglgl
6)51.5 s dats \},.._..Jnd)_n_.j '-‘ial-"." .63L_i les doza .n..ﬂj e t_’.'L-.--’,,ﬂ

Oled 34eh (5915 3590 (sl eld (3] Caodlaw (3150 2 (0B Wb 58 (6 3 (R W0 Gl YIS (6,135 51 18 g sl
g il s ol alhas qgfe ddac

s 2l 959, b 2 5L el el (sagD5L (59 8 - (ol CokeS () 2
= EJ.J ‘U.Q.BHS PW' .o)um'.o [

O lusn S50 p1 (s (R0l (s ) sloas gazie (G g (oolosin! sl lxs iy Cuglyl g (oLl
(o3 5ol s (galne 1 25555 00)
ox e glle pli (B e gsilas; U

(O, L 5 s2ls3 b 160,90 diged) pleduol Godue 0390 sl b ;0 bl jeua> 5 yige (Jaumo (GlBAdG0 Ll

ELo S5 yoal s Ll (5 5t 55,00 s ol Al

@il (§3lwad 3l ooliiwl b Seoldggid Wlxio gand jas b @l ;o Jali8l 5o (olS 59l SLEST (65,15 & (o) 2
Gz papld i i) (g 119y sl

Oleo! Hlas Al (6 peis drungd 30 (ladios 0350 g) Canglluo Judi

\_,J.;LE.Q..‘, dda.a.a .L_,:J...b deo-|

(sl e ¥ dilate 16850 aalllas) & 0 (FoSammn slogaizmn g (O3 slaails 5ol 90 5l (guiais sy oliwe (el (o)

PSS ESTRCORE SPE T S - SEROApIo e

(Ol Sy dlane gy 3,390 Ol G D Sobs 99 35 198 (aab sz 9 LA Gloww] b (oS 5 Julos
Bl Lo joase o Slals pligd cppe  end Sloles o)l o s gguge 0l o0

ol = Sl (6 slane Cugh g S8 0 b9 (5519 (ke il g B9
§3 3 d3lga







O ¢ sloidy

1012l 3w 9 §iloxe (ool 4 pid 1 (Lhudgy g (ole aaidgl Jluyl byl ph g dntd sloal

& Jge!

s Alin 5 039 (N5 ot (slagagy Jolo wl wisdige dll Gl 3l 5 5 lans oo 41585 0 Sl (sl o Vo
Bl 5 g5y 5 JlS gale il

Alie Jloyl & jse 5o andl sais Jlo)l )50 Odloe 4y plojen g oaid ol b isles DYlis dcgesms 5 00 4,85 ;0 B o)l sleallis
el 3L 0550 Aoy Vo lie 4y ot cailine

2575 Sl 5 5 sl 585 2 25 e wal L s sl 5l o eply sl Al 2pdy el il lnallie als b 5 0, B o 4
D Ales 0,810 LB a5 canl 555k S (glize &

4 ole o pe Sy o> Alin Sy 05,5 55 izt A3k VL L 5 401 i 5 0l Alin (S iy ) odkiggh sl 5 e
Aol il jphm al Jstes ol g (lgis

b anls 88 s Alie Jlol 5loj 9 Ll sale 4550 alul 25 55 Alin (i) i sl 4550 olyie

Josl Ol ilone 5 lone (oole 235 a0 ]y (oo SVlie g (S allie (Sled BelSS s (o3 B il dlis (O 9) oo
Al 0s,S

ol gaion LOLS g loay pi plo 0 mie 53 e 4,83 ol )0 0ad i glaallie 5l oolatul

Lol (B o 59) oain g5 oage a4y allie )0 0l 7 yhae lae Codgtis

el sl Loy slil ol S8 5 jaome bl ot si aabbly 5l a8 8 dlis o7 Sy50 0

B9l god 03ls Doge (B Ay g) odiunsi a4y 125 58 4 ol DY las

e el 5 Plas S i Gy j0 ol aisles Jlo gl lygls a4 SYlae s e g s o e _x.ql; w9 ool den cule, &jg0 jo

&z b allie Coled 50 5 ol sl Lol pylez b pogs jglo @ dllie wjso cpl 28 )0 sy o0 plail 4 (5 gl RO ol b g0, (Ghpdy »
A dolss ol BT (pad piome S g 4 p 28 Sl DS

o sleal,

IO PV I I P VR V) P | PP

el Badiod colid g, «laol gy (and 8 g dlivs ok Jold) dedo wlly 0ulS ¢ )b oS> Gl oy 4 el g sole dlie
3k &85l gas Gy Gillae 0T (o Bl (355 5 035 (oSl oSz 5 i s gd es T At 5 Smy sl

Dol aidgl gl axio Lawg g YU 4o g 00gr mel> g olisS (JolS il llis lgie

Olie 25 50 Jie g [0 j5bots g ABlS 4alS Ve e Sl A b g plaws 00 Jf G (VI g 5290 ((oole (Lol s s (59l b 00 S
D 03,9 S g oy sron S Ll o uldS (slaosly 00,5 &l g a5 swndS obs @ ol e 00,5 ol Jgl amio o dllie

sl 0353 031yl 5| oo allie 2o p0 ] Cedl g deli 45 oaass ofly i B ez Jeli goldS IS5l

Jlext as ool isu ool jo socal 1 JLaal g () 5l Siighy Boie g iyl 9,50 45 Sl Lol Al s 7y b Jol i dsnie
Sy azSle o A oy b B AS 00,5 et i Lol Gl iy g et Slasyd g Al iy

Al ey 4 Sl a b g Stz Bl pilse CueS g oS Sl 5l oS sl dlie Lol sbojer b dad e ailin ey Joli Dlool jg50
A5l ol yen Dlel )l b wilgs g0 a5 ol diey ol o ERg% 50 edwn gl Slelad 5 cale g, yaite Jle SO Joli Gudod g,

Dypdy Do Bras 5 gl Oygo 4y o Jdod g 0ed L)) g S A g Eony 5l LS osls o

5 Gl hg Syse e Kifs) 5 aihe s ohlaie gy Ly boail (g5, a5 atlie Lol (e 5l 415,55 o Sani 5 By

Dl oy et gy Slolgiing 5 dpost lgai 5 15« Jsaz Ly olsi oo

Jﬁul)(...sw‘d&‘wu‘sj)JAL‘;‘,)&.5.75W&mb\ibjﬁbdmsﬂlﬁo%&guﬂquﬂwﬁwfﬂG,ﬁ.lislo_yf_ig .

Dg )l Al o slbazmas 1o g 06d

Gy ool allie (Ll o alie Co g3 igd 4iigs APA i) ay s 5 JlS jsboty 5 o0t szl allie o ayload 578 ale ailie plos

03,5 oo @] APA i) & ) sl 5 Y e oo sy e I 085,5 oo i Ll

5o 3 e 63555 ks ) e S5 5 Sloedgi woled T L b losei 5 lag b et cyglas s YU o o )led T L Jshio cpslic o)l

L5l qaie 55 5 odle allie sl fogas 5 sbliss dbuSe 05 (50355 ()05, gaie 55 5 o] (S Doy 895 guie &5
Bl 51 o0 g logm b davcts L5 b anlss i Lol yglaat 5 0030, el )5 Lags 45 il (golial g allie Sy sine L e
oSl g (o) lgima g Dlgie sl sl lalogas g gl Jglar (aled Wi sa (535 0)led poai lgie b g dlhwd g £ 5l 4ot lge

g o &) Gi5laz &g 4 oS 0l

VY dsh b Y SlalS 5 isla 1Y igh b oo )b SLlS o gt 55 g0 s Ad glad s Word 531 pji b oo ool b boallie o o lisigi

.ab Times New Roman
il i adS Ve e iSlas b g A amio V85l dlie Slxio sloss



Olx2l 3l s 9 (55loro (oode &y i
yaa OLHM-O} 9 }A-’Lt Al O)Lo.& N 099

Olrl il 5 ilene (sole ool kil ol
ol sahas 1SS s

(Ldll B9y i 5 @) 4,25 Sl

Sl 5 pale axly oDl ol5T olStils « 2o 5 (g loms ¢yl yor 0aSiils sliwl colasel gyl yiSs
Oyt S 5 o8l (g jlore 5 i oaSiiils sliwl ¢ ylilos Lo yooxo S

Oyl Coo 5 ple oKl (g5l e g (5 Lo 0aSiils oliwl «)30] 0 chlaao JS'S

Ol oo 5 ple olSiils (g 5luyd 5 (6 lore 0aSiiils [Lizils (IS gugo iSO

S35 yo olyas Ay oMol 03T ol8ils (g5l s g (6 lora 0aSiiils sl (Lyd Silyld i
Oyl Caro 5 ple olKiils (g5l et 5 (5 Lo 0aSiils Sliwl ¢ rdnd iz JSO

€ g plal (ladlip ol8iils (g5l s 5 (5 ko 0aSCiils sliwl ( Fldpn (o2 55 gy 50
Oyl oo 5 ple ol (g3l y0s g (6 lors 0uSiils sliwl ¢ yo omo ol yiS'S

Ol ol Loy sloyid s o5 lare caSladls jLozils )b pale dols> S's

Oyl Cao 5 ple olKiils (g5l e g (5 Lo oaSiidls JLozils « yalhe Koo ,8 850

Oyl oo 5 ple oails (g5l i 5 (6 lons 0aSiils slil ¢y jlomo Crpmmodle SO

Ol Coo 5 ple olKiils (g5l e g (6 lome 0aSidls [liils (5 i L i L 1550

Ol oo g ple olSidly (g 5lu i 5 (6 Lone oaSCiils [Loiils 53 STS (suge jiSS 1y gy o

€ i plol ladlip oKty ¢ (g5l s 5 (5 Lo 0aSCiils sliwl ¢ Sldpe (o> 5 gy S0 1wy B HLwl g
o Sl it oSSl 5 Lol g

Ol Lall i sy yo 205 ol )18

FESIRY. S O

EYIEREE s

e e pladl 1ok B g guiyamiie

Sl oo 5 ple s5ls sl

Ul 3l 5 G)lone (sole ozl 7180 wsilu gl 5 (5olone 0aSiils (Glnl Caio g ple Rl o 48 s S SLS
VAVE-VPAYS & g S

SYA-VYYYAYYD copals

SYA-VYYE-FPA 55500

iaau@iust.ac.ir : Sodg Sl  SLis

WWW.ISAUIT @ poxil 4y yid (Snig S dilolw g Collw

el iome oty g5 ouge & SYle Syt g 0350 4y ks abais legyl ot Gls SYlie
el odp;y Ol @ ol s g ple ol (g5l b 5 (5 lens 0uSiily Colex b oojles o]
PN ¥ o)l jemme g s yslid g Sl cpsle &)l3g cale layamsl gmmmaS aoliipm | 3ol 4 125 ol

Dyl ge Dgme Lhoo = gole VWAL 50l 5l piegh Heel (3 a0l g (o Il 280 S o



"

Yo

N

Yy

ay

"m

74

\[\)3

vy

VA4

Y-8

Yy

Y¥)

Yay

S 4
e omely ale 4 e S dsgazme yd (HgSw akels) (bl
(oLiilo )5 e yo0 <o godzmo 35390 axlllao) (o dylo puw ST I (6Kl
@8y e 0,8 Sgrame

b Bilgm 3 (e oo talune Jo il 4 (2,0

Lo srllas ol 330 Sl S

Sy ofgn Glhe @ 3ld Wi gl S oblS 5 p ) Slasl U Julos
e GocainS I g el ST1y3l y1 anwgs

o bl ¢ Bolo Lo le IS S dame

e 553 90 Aiged) SgSms bumo CardS y1 gy Sbdons sLad T woyp
Oy i Sles L]

e

Jolos (60 590 aigad) (19,15 99 05U 50 (lig poed il 3l (S5 pralad (omyy
(Comb b g o b

S e g

el S 3l eolisiwl b fazee STyol wial 8 53 jlubine Jalgs (gaiuca olsl
o (Joleo g cude Joro (90 <

SIS s oz i 38 Syl ol (e e w0l (s e

Ceadl ol 7 pled pd 0 S b w3 Gl G135 1 g sl
Oy ol9;

G ol B0l shlaae og Sus dpdac

3 0%, b 3205 55 el o)l (S5l (5 18 — (IS S (g
ol

o e (ablS alel cosljrasms oo

50l (ww § sloac gozme (S g (eloir! sl lmo o Caglyl g (2 Ll
(0035570l e (stlne 1 B3 590) GG Luned T30l 3 (Sine

5 3o gllo plie o B0 o gilae U

Oledel S9ie 0590 sy 50 blio ypdo 2 Foo (o Gbadlio (s
(60,94l s 5 52195 s 159 90 Aiged)

8o Sgrans ol s Sl (5ypate 9502 sl e

Ol o yed Gl cdl ;o (bl 5o (ol gl SEST 25,1 4 (o
ST 3Ly 3 oolisusl b Syl 995

S oLl ) (G 2957 el

Oledol (LGl (6 0 druwgi 50 Slbigs 9,55 Cangllao Joloi

Sles has ( LI ool

sgeize g 2Dy LAl o 90 5 Gl olime (Hmbi wyy
(Joo )l 5 Y adlate 160,50 anlllae) & 3 (S gSmmo

=l el (G e dame (255 (S e

OIS SR Sals 99 30 Igp (grns oy 9 LM Glowsl b3 (oS 5 ks
(Ol Sy dilain ;g3 9)50)

il Lo omma SIS pliad e e Dol ol yo qSgmsge odpam spus
@Ol =Gl (5 olomo g g S8 03lgd 55Uy ke (W 5 B9z
Sgra Sglse

oo ol yly9l

3 s a5 g — oDl 31 oSS
02938~ 95 e Ghigel dumwio

Ol s oKl

83 9y — soMw! S3T oLl
g oyt aly — oMl ol olKisls

@l el oSl
oy axlg — gl o131 olSiiils

Hiroshima University, Japan
ol p) Cxio g ple olKils

o3 oy

619 oS> ol il

Ol p) Cxio g ple olKils

Ol vy — oMl o351 ol&iils
RS ol il

P oMl i oS

g)){.f ol

Oy 2 ol

ol p) Cxio g ple olKils

ol p) Cxio g ple olKils

ST s aaly — oSl o131 oKl
3yt sy — oSl 3T oKl
3 i oSG

ol p) o g ple oKl

OH ISV

Sl

oS 1)

6990 Ls oo
by ol

39390l (§oeo
SO (G0

s rh ol

PP o
oI5 leedh (ke
Pl vuzg
ol 4l
OLlb 4nd po odw
SlE (Sonten 8 Ol iy
Pl by

o 0yBgine
9o plo
oo @2 g0
L
Od90 olxw

B el

pai oyl

SlF S9 13,

Aoy Bl wle v



O 5! 653w s g (5 lomo colde &y p i SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE
vH YEV_YAY oloin & URBANISM, Pages 241-252 241

B oode

SR Sl 90 30 19 (xaub b 52 9 LM Glow bas oS 5 Jukox

(o o6 Sy Ao 1oy 3)90) * (3] 40
Integrated Analysis of the Skyline and Natural Airflow of Land

Parcels in Two Urban Blocks of Tehran City
(Case study: Velenjak Region of Tehran)

T SIS o e ¢y oy’ 20 (085 SISl (4l yo ¢ Gam g0 B0 o
f‘s.bﬁb u)m

i odbl el &) oy )b 655k &b iJlo)l )6
AR SVARYER \WAN YYD AN /ARIATN \YWav/-YNY

oS

ol Sy aae 10 05 Sshi 5o 0 I oab almlr 5 6ited Olomsl b Glejer Jolow 4y L3 Sleshy
ol oL Simgh ST L e 1S b aosT — (g Bl 4 b 4 |y (60 oSl loms] s b ol azsls
23 St (st S8l Sl (A5 jelaie (pay WS (o) T9e 0Ly 6580 g (dasme Slate ) aSl e 09>
5t sl 00 Jlael 5T 31,8 2 FL0 VS 2 o ity b 3l 5 0 (3 htirnd 5501 30 50 el Sty dibaie
i pdy el el (Il gonalY (58,5 a5 j0 ey Kog ouwi¥gyy58 Jae g SS9l el 1581 0 5 Jasgs oLy
45 &I )l Gl b Billae o JB ol 45 05250 @ Joo (O 2 lse by o5, bl ol 50 el
oS5 Jd s o aib 8 5 ¥ laplezslo b usSile oo (7 5 omus Sl Silsnel low] b )] Jlos
[AAIB YRS VIESPIS U BRRTSPPRN kA ] UG VT JX g S-S VRPN T OGO [PV JCOR\ SR POV [ EP VP ST
Condg 13 arls ol a5 Candle 1o ol tarid lp xebs i35 90l 45 ool 4y oy ey oyl S0
ilats oy gla S5y 5 anllas 050 Ailate (g ppd Aips) 655 Sz 4 azs b Il 108 ((jlgiel ol Loz
(FELD lej g aages Blod i oo g0 0 )led (595N (5955 Jolaie (o8 Cel 170 Jldl o a5 ol 2 0
28,5 (e dingy (25

gl (saejly
Sy dsp b Oz e Seoliudg ! e slomsl bad slaplozsles o] Las g5 Laie

ol O e St oSS et 5 (6 lane 00l eylozils (b 055 wislane (55l ) elid IS )
hamideh.moosavil7@gmail.com

m_nematimehr@sbu.ac.ir Olpl Ol (i S ol ((gldilaie 5 (554 b g (g3 aely 09,8 luiils Y
delfani@bhrc.ac.ir Ol Ol ws 3l st 9 e coly Dlinios 35 0 o Sl g (oS! Sl 05,5 ¢ Lol Y
mr-hafezi@sbu.ac.ir Ol el e it dnged olKzily «s 3l b g (g jlome oSty (yleislus (48 09,8 (Lol ¥

o 5 s e I oyt S sl il oy st b e oty (5 ons (6 yslid)ad ) lid IS asbinly 5 48,5,y llie oyl %
Ll u)f r:l?u‘ (it Qe sl PNTRR RS} 0)5Lim 9 ﬁ)l.g‘> 9 Pom O g ksal.e_..ml) O ASMLGA "‘51& ‘;QQH



& URBANISM, VOL. 11, NO. 2

242 I

SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE

Ol §3lw yoe 9 (5 5lone (g — (gole &y pid

Fall & Winter 2020 WA Lo 3 5l ¥ 05kos 1) 0590 YEY
SnsS glse g, 5l moan¥T Lluls 4 ol wils anido =)

olde )3 @ 3k 09 walsss (s 35 5 Jlod ) e
oY1 (S5, 5 i 55 e ol o (sl
0 aS e slaol S o Lyl ol i ol 4o
5yl (K dahie 31 5se0 g Lo ailyy, ollug
5 3l se (598 (owlidlyn (Slapiunms 0929 pae O 90
Naderi & etal,) ol Jee ooVl old a8l sl
Az )0 loges i olidie 10 150 Sogll sz 0 .(2017
Slal 5153158 Sl (oolide po adlate p jLady o2 alag
2 e ebie 5o 19m 0l > Sore (Jg Cenla pleiSle
9 Sule) b g o9 walyss 156 (g 5 adlate glga 0L >
a3 aglails o ol 4 ylo 5516 Sl
Sty Sgae el 05 wlidie o 1) Ll ph g 0 b e
2 Lasle 5 el ate ol aile, Jlas 4 b
lid o1, inluT ol e g4 sloabog o (1o 4545
b W) 5L

S b e dilaie SOl Send gk nl o
Sodly dilate ;o 2shad (Gglsdige g (S Loges
3 aslllas S mpete A e 0 PO oy Sl b 18
2L sl ey (613Kl L oads 50 sl oy 438 5 L
Solr blss 5 ol b Bllae olo plexslo b adhai
foreyio VYEE, AR &) sSme sl 5 Corlacs 510,05
Sloas gail)l y wST o)l (alsd Al s o
Cobae ol Wl 08 S 52 4 Gy bins
sl o 3 15 sl gl & b 5 alls
@59 (b B9F) 210 9 VY el )IL plaplesslo o
CElo (V Sadge 93 p ool gl w2y 9 oneS
@y B Al el P8 L Gl bplasl
o glorisls slyl) ojlsial lew] bas syl 5T Jlis
3 F apleitln b ony Kl ay S (Y 5 (o] L
Azl 4o g 0dgdse JS gl /7 il mdaw o ai b O
JOUR AT 3K I SURSURCINE SO0 DU B AR P

Oy R Al 9 51 (Sl -

Slowl bs il cylou] bid ¢ e yliko Y-

S PR Sy Sodges dalllas (g0 e dalllas
coles ol 384l 5l (Cullen, 1961: 10) IS o

o8 L oS ol o5 cud b ool 2 s e
Wit (o0l pail S 4y a8 Sl 4y Cond (gl oo 0800
Sl s5| °&)|m‘§ ob:;‘ L;J‘“M Lg)..a.:).ubjudj

5 08 o0 meiins il 45 g2 5 T S ed axg
30 5LE 90,5 g boan¥! i aS 5 )by ez Sl oyl
Siroos Sabri, ) auws s ol deg> plp Ve U (g0 Jae
Lo 39 yae 5 S yo Jole e )loz I So51.2015: 105
G Olnl 50 g B cewlnal 238 w3, (Bl Gl
15 1sn (Sosll el oads el e 5 S ye ol (ppatin
5 oS Slaslan ol Yo 1 (S ol e S5
SISl egdle g (JUmior, 2015) cusl o (50,5 pias
S e Ogekee 90 VLo 390> & e &S (Dl p (i
2 SIS laan e Joood com wadior o> 50 005%9)
Soned 1 oo 3 G 0985 e 005 (o0 5 lacdge
oaigl dms Wi U og, o0 el g st o s S Lo o)le>
(6t Bl 5L 455 Ly el 3 3 3 2 0l
Air Quality in ) aiws oau Y| Jlade o i (5,20 50
9 &yl p g paw 13 (Urban Environments, 2009
(5 e Bblie )5 l9o CtS Eamme ygel oy Sl IS s
g Ol 51 (o g 00 10,955 (ols Dyl
il Jlots s slagsb

B pae oo glatll glacdled ol o153 layed o
sl wliiia 1o 0an¥T (505 yolie (g3lwal;l 5 sbie ol
5 Gl ng b @ azsi b 58 ol b ON 09
9 Akl aliws Goeloe O 4 Suo3 005 (izen 9 o old)
ST 5 Sy Fare slaasly ol sl lyd
e ol o lee (Sogllas col j5u5 S5 pad cut
Jo e Gl edgiee 9 o0 (55,18 S s
.(Naderi & et.al, 2017) el ools

alox 5l G5 D 0 4 parie oLl Lulo
L ol e cenle oan VT o iy Gal38l Julse
ol el Jla 5l o ogeS VE+ sgu ol
25 5l g $lnd (9 (2 039950 loosS 4 320 Ceons
ablol 9B o0 033 Olnl 3530 S Jlod adl> o
el g 3,5 Lo 5 Jlomds s 51 3e5 s
Wise D9 9 s S 1S Qlask el wile
g 00l (abls lojezp (S (T sl a5 Jalpd )0)
15 09,5 oo dihate gl (g3, 5 Woan VT S1alil el
e I b S e 53 15 (Sl Juuslsy 4
P39 9 Sl (28 0L (Slgl 2 9 o I 5 ol s e ol
ezl alie 5 50 sbboar¥T Jaml Js 4 sl oyl
Ll el loo a9 50 (2l B 30 Cooms 42 (Jone
S0y95 5 (B Dol g Caspu S0l aS Ll b 0 a8 (e



pep | B obor s ek plonl b S5 s
OIS b Sok 59 50

INTEGRATED ANALYSIS OF THE SKYLINE AND
NATURAL AIRFLOW OF LAND PARCELS IN TWO

URBAN BLOCKS OF TEHRAN CITY

I 243

aos Jloizl il Gl Cod (nl 4z o g coul Sse
(Liu, 2005) 54 o0 yin UL 50 loanV]

Sl 8 e ol T Slobone ¥l Sl
B S5 16,5058 o 1 b el o el
Solind gyl a4y aie aBMe 8l 31 51 crpwg ks (5l (o ws
ol 1581 0 53 (ASCE, 2011) cel o0y J1ouS (5,008
aS ol YL &5 ol Al slodal 5l (SO cusels
ooy 3 B Ghalesl 4 o S BB s L
.(Reiter, 2008) s, ;1,8 09,5 -pl sla,l58l p 5 oy 5 piine
Sl el Tagazme 2> gy Sl cnl IS slie
el b o asels b ol Jlw ol > (g5lwas
it b G 998 e o J50S” on> I (Slacgane 4
(Sla T s ol slo s K528 sla o) Al S
Olgse Ml Slorlais chyyai g (0008 9 550 Ll o casslo
Jo sk SO ST gl o5 DYolre 0g0d o |y dllice
Tohidi, ) o4 00 Jol> olibe 51 ol doeil g 00
2018

Sz Jo 4 aianl Glaglyz gileand
IR Y TPV X P R TS IEONe
ke Joao g RANS pgus o laJoo o jlcnn
(Y9295 Gl ue ;N0 Cod (Jl b aS 5 6l
Joe Olgie 4 09551 po g Coul 0og 4z g5 35 LA
Soludgpl die) 0 udize Jawgi &z e g o, laliul
Blocken, 2012; Yuan, 2012;) ols 0,5 (5,40
.(2012 Shojaeefar ;Janssen, 2013

Lo dal, w0 4y a5 goamie Oldllas ol
Matteo ) wilc sl lgo b b> 5 goas
Samuel Adinoy ¢Edward Ng, 2011 «Carpenteri,2015
sTominaga et al., 2015 <Brixey, 2009 ¢Ayo, 2015
L3 geb90 attiv jehy (slasllas (Chao Yuan, 2012
o i cnl 5ol eolai 1,8 axllae 5,50 1, ylows]
Lld 4 g ool b3 il Glawn B el o] 5
DS S8 e S50 srb A58 2 S

o293 plml g, - Y
3 Ols )l s S adhais jo adllas o )90 005050
SaS Ay 35290 mg (55lede g 00l 2bly Soxilg o0 guore
A pdy Oygo Jome 5l il g 5500 ,00 GIS slaasss
Cn] dilaia ¥ ISS 50 00 595 quile — Buw 00 guzca el

D55 50 418 aslie SDo g (5 ,Sojlail ol e s ] 0 a5
St adbaie 10 0L by (o p Sz el az g LLS

e pled &5 wleioe plo 1) silone j2 4 lowy
sl (5 s

s (S e 839> anlllae 10 oo 12l 5l (S
L= (Cowan, 2005) 165 25 Bllae .ol o] Lo
e bplasle Sligh coand slopw ) cod & e Lo
Olew! Loz 5315 «(VARY) (ygunl p puxd 4 b les] ol
e 4 plomul a5 Gl gy @8l b L ool Bol e
(O IS8 ey 0

Felse e | (S iplate g Lo plawl bas 552
(Mehdizadeh, 2007 ) ol (5 s slolad 4y 2opka jo
L 5% plewl byl 55 SSE Sl 1055 0 osi 5
Oole 4 0gd ol glalis 5 cpoles polic slul ua
Lt 5 e o3 e 05 e 1y Sl o %0
S Slen] b Ll bl Gos 4 cl Jgaie olows]
(Cowan, oaul jlew! bz 5 gax ;30 L Slasle
@y i phie Wl plewl b IS sk 4 13 .2005)
) i (5l jsma,S S obml b aS il ats ()90
(Salari, 2014) &S colas pli polic Coow @

Fig. 1 Skyline

92 (xmb 0l 2 52 Egae bauoo 3L Y-
905 5 ke g il 15U aie) j0 st Sladllae 950
il ezl e il 51 Sl Ty Sogll LS,
Sl (dome g @Bl 02 Wb po Tea > p
2 ol (Kasl ol Liali8l (Hagishima et al., 2009)
e L T R P
5 ot 1y Sl 51, a2 T,8 ¥l ol 5 ol
4 ooy 5l 0 boanVT clale e 5l 5 as o )8
o)l s S egs (Carpentieri, 2015) aals o (o)
l92 (b2 2 5 e ol (h)9 Sz o S 50t 2L
39 Sk S bl Bzl e 4z s ol 13S0
@ 2l9p o yae 1B 3 lagbls il S e ol
2 odle (Yuan, 2012) aisS s (s i (SaS ygh oS
@bl 5o 58 Ol ore 4 Job Cons 65 e



& URBANISM, VOL. 11, NO. 2
Fall & Winter 2020

SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE
244

Ol 53l s 9 (5 5lone (Lidghy - (oolde dy il

sl (S9Sme Bros ailate (L3N] 5 2)5 5 e e 52 VO
S0l (g Aigad 93 (595 1oL bz mady GRRH el o
bl p JB (O] &S (sndg 9290 oy diges () il
bz sbul 4 e Baled 5 wload ()35 0355 (5l (ily3
G55 o513 0T g0 a5 sSI (V ead (5eals Slow
sl 4y i oS 4kl 0 5 F Lloglezsle o oS wiged

RO PRV PRYV.JPPRETS L N PO i e

Block 16
o
£ Block 13
oed >
s N""“} Block 10
t
u\")g %

7 L Block 7
.\")g “% (v’?’
Q\,\g o ;,.))\5’ Block 4

} - &
f’
(R et s )
e

Block 17

e W)

77 Block 11/

Ay “/':/ 4' z‘,
7 Block8

N

Block 1

Gildo cBan Soby 5l Soly SO alold a4y JBlos cansl 0
BIW
o3l > bl b g 3l ead gildae asl
wlbgy b (Brd Cux jlegzmails Jlsb b Jlod 5 o Soxidy
ol 00y abolel 508 agm 3l Hliwss LS b g Sl
g gaye yoo 558 FAY Lo ji5 g S e SS9k VY Jul
95 Ogeles o bgaz 5290 slaplassle IS by 5250,

0

s
b
¥ Block 15 "s{/
B -»
B\OCkVIZ &

Vs

Block 9

"% Block6 Y

Block 5 ey

>7

Block 2
ol
N &
2 <

S

Fig. 2 Study area

5 olew! s olidolo; Bld 4 a5 0l sl e
035 (il 2 (B3 Wged (il po el )95 il CoiS
2 5 ilage Sy s iyl iy 45

e 555 B

4 e

s\
e =1 ap

R

-

e o515l gl 5l (8L ledbl 5.l

il s b diyls Ci 45 ol 1EY o plazs L 2]
G GBI ol el s 0gd o Jel |y P4
sogizme o sante ool bt slplessle 6,8 JSs

: eb')’?‘ ‘/\

- Building texture  current situation)
-\ﬁssion of the area ( Replacement of building masses

£

in barren lands according to existing regulations
.Iarget urban block

Flg 3. Loaded texture according to current laws

IFAQ ylimno 9 5uly oF o los 1) 0590 YFf



pey | b s o plonl L 55 o
OIS b Sok 59 50

INTEGRATED ANALYSIS OF THE SKYLINE AND
NATURAL AIRFLOW OF LAND PARCELS IN TWO

URBAN BLOCKS OF TEHRAN CITY

I 245

(FJS8) 05 i a0 5 F plaglesle o 5 o

"""""

e |8

kg

Al by adhaie JB L) IS L L gl gy
S5 5 b b, 3815 g VXV A S

. Alternative buildings of 4 and 5 stories at
occupation area of 60%

. The studied urban block

Fig. 4 Alternative buildings of 4 and 5 stories at occupation area of 60%

S5 a0 dbhie Glewl b3 0 JSo o
el ot ool a5 4 g A Y slaSsl,

Fig. 5 Comparison of the city skyline at the southern front of blocks number 7, 8, and 9

Fo T.0 e Ve gl o addlas ol j0 a0l Sy
e oy Blod a5

S o 530k g (Sl Glie 9 Sles pelal
ool o s jeb a4 e Sde Sl ojln yo
Sl 0003 8 pas ol (B9 St o Sl
(O Jgux)

S|l adlaie pwbidlsn Dledbl &y o ws Cge

ond Ol @y Sllped Siysiew oSSl
ooliiwl Sy dilaie 4y cwlidln oKiug) (3 SGo 5
sl e dalhie oLE 51 Jol> slacsls .ol ouls
(s oyl 1 adlse VAV was e L3 YN L VLAY

1l ooy Cad 4y 4l e O 5l e oL Cepu

Table 1: Mean probability of wind blow from every direction in the study area in percentage

‘Wind blow direction

Probability of wind blow in the mentioned direction

Northern-Southern
Eastern-Western
Northwestern-Southeastern
Northeastern-Southwestern

38%
14%
8%

40%

Sldles 3b 5 (ASCE, 2011; Ratcliff et al., 1990)
e VYD 5 55 sl s e o et B sl iy
S Wolans jlooliiwl b ogd oo Al Sl b ¢ e rlas
G=e VYO 515 50 a4l 4 e G e o (ASCE, 1999)
o =+ /YY) cul e Ve sl 0 VY mis Ce e Jolse
S (el e (65leeal 5l (6 Lxe a0 (ASCE, 1999)

595, e sl gars co s jlne Gpoin (ol )0

rhw 5l gye Ve gyl yo agl 5 e VY Cepn b
LJ‘" uoL.\a.,.>| foP el 00l u)f )Ja.a 39 e
e Glre 5 Jgoz onl ol j5de Jour Sy
b ezl 0oly pmle 515 50 lap e Sl 530 ot
83,5 (oo (b 059> (nl 15 a2l L a5l 59l 4



& URBANISM, VOL. 11, NO. 2
Fall & Winter 2020

246 I

SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE

Ol §3lw yoe 9 (5 5lone (g — (gole &y pid

1A Lo g s oF 0 ylouis M 098 \A 4

el i) ool 2 5 ol sy J Bl

Sibedie (eizmed 035 (oo ens £ JSS Bl pleiSLe
5 08 oo olaS Sail ey Sly iz b asdlas 550 (gasals
odgazme jl doyo Vol i Wl mlge L0gd oo Aoyl
COST, 2007; Tominaga et al., ) ocS JLeil |,  Slawlss

.2008
@ a|
i
L SH . Model - 6-10H .
I
0
H= Height of tallest building

SHodl G 2Pl G e Ve el 08 e las
) el ob o Sy (o0
/A Z
V;O:(Z_w) o
VZ 5 (o) gl 5l ot gl Z 358 alolas 5o
Sre Ve gyl o e, VzI0 o Z gl o ol Ce s
Ll (Z10)

sH . Model g 6-10H

Fig. 6 Determination of areas of flow-plan regime and side view (H is the height of the highest building)

N :_
VAVAYAV# \

W

\ P \
A\ \m '

Fig. 7 Air stagnation area

olass b cgladadi aSls dbaiges Oledllsl dslie e
el jo Bas ddlaie (g, p (A JS&) adadi Ve ox Voo
S aballi o 50 Sy e g ol az8 5 A3 33 e )
35 G ey b sl 5 5250 Blas el oo S
g 0ads S8 VY mfs Gl saS Cee o b bl 51 V,Y mfs
aSul Jdo 4wl eauo S aule ] Slgld asyo
oo il Sglite Cyz o 50 oL 59 Conl
bl Jlg,d aoyo 4 oS5 ojleds Jgoo gille Sionl
Ll 00l Jlos!

IRl g cnl )3 1sm Ol ileand cox
ol oad oolaiwl kg owiVeyye8 o g Cidgld el
G a2l aSel @ Gl ) sanls jskie o
Gaa aibie ooy 50 ol olul 45 00ys 5 5ok e
lisn AT b, s b ol ol 5 e -0
g ool 4§ bl 01,00 55 b Jokw Mol golul cans
Slp sl Gabe VO loga> Jaw o 0 o Jolo oloss
5 ol glaools (iagh opl 5l Jeols sleosls o sb
15 (AT1,2016) bzl Jos 5 g5, 51 ok bigi (03]
5 o Sl s Jlw 8, o Sy ol e Sl
J= 5l 86,0 slaosls annlin .l oud auglie (goue
S ez ool by mli b aussls e 5 s soue
Ll (1Y) ‘S»L‘x.u‘ 39&.» J9J.9 g})LS LIRS )|

Wools Judexi —F
Ve sl o Ly ol las e pes ,onlS VY B A ol IS
sl (hj9 Sar ¥ )3 iged 93 (595 12 (e b 5l (55
K poS o] Ky booads Latie >l oo o olis
S, wals (2le ol o aiis g 055 slrosgass
JS5) et s L als 5 & p3ase lyo ol o252
s sl s lalazsles (ygelie allis b 55 (Y
S e S8 (6525 S 0920 5 LSl ()lona g dmin L
9 0w, J.BLD LE) ‘é}‘y ‘J.J‘ L OL; e sl JO.AJ)A

Al oan V] T S JUCTIWS



YEY lgo b by 5 L lonl ks oS 5 Julow
Ol st Sshy g0 0

INTEGRATED ANALYSIS OF THE SKYLINE AND
NATURAL AIRFLOW OF LAND PARCELS IN TWO

URBAN BLOCKS OF TEHRAN CITY

I 247

o Ol Sy dges L I o baglasle
50 0gd e bl jo 065 ) adlaie oy yiien ol
o lomis aig—ad ;o blas 10V (Jlo—i 5l ol g oK
3 i e oV o led digad jo bLAFA 4 S

5,18 ),V /s

Sample 1

0 500 1000 1500

Fig. 8 Point network at 10 m height of the targetreglon

0950 «Cawl oud ooly ioled 1 S o aS jghailen

Sl G970 4 o <L pl jo b lesle e sl
FB oas g ples as (et oL ob,> blie jo oS
ax o Lol plaslogs 4l ashie ul o 429

Velocity Magnitude

Sample 2

0 500 1000 1500

Fig. 9 Contour of absolute wind speed in meters per second, at 10 m balance; wind direction: north

5 LIS TAY o S aiges o Ll 78+ cdle ol o oo

4.") 055) ua}l.u Q.c).m )l JJYL’ (S:.c)...oY O)LQ-A:.J 4.’54.’
lools plaiz| e

1500

Sge Ve 5l5 ook gllae ey peulS Y eSS o
oolo u,..uLu S| (5,).9 OL’ LJ")S g 4\5.3.".4») (o) z_da.m
il ol s Alio b 05, olys el nl o el o

wdly ol (42 hB ok 4y 5 aiged 4y o 5 40

-1000

1500

Fig. 10 Contour of absolute wind speed in meters per second, at 10 m balance; wind direction: west



SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE Ol 63k 3 9 5 olore (iudg s — (ool g it

& URBANISM, VOL. 11, NO. 2
248 Fall & Winter 2020 AR (yliamo 3 5 oF 05l 1Y 0,99 YFA
ITRC u—" 59 Sloads )mUo |5.m ul.;).> 6‘)‘.‘ G:LQJUS WS-" o059 'aliz.m a ‘05..13‘5;’ 09 35 AR JS..» N as )5.|aal..o.b
¥ el a0 Lo B b Jled Cyz 3l oad oayjg b oloulog5 ) (e 8 o aiile 4y ¢5 i Jlods o 3l 0k
D 0 Do lop (o dy505 Lol Jole P olls 5 el K peS blasle jeax 5l Sboad

Velocity Magnitude 0 Velocity Magnitude
1.75 175

500 -500
> >
-1000 -1000 i
-1500 I -1500

i Sample 1 Sample 2

-2000 kv 1 [ 1 ) FETETIN (PR 2000 | |

L VO (o O W

P T A
-500 0 50% 1000 1500

00 30 To00 7500
X
Fig. 11 Contour of absolute wind speed in meters per second, at 10 m balance; wind direction: northeast
S oy ddba i cpl (6l dgy (265l e 4 leT ses 5o bla 75 (o) Jlod Coos 3l 0L i39 o o

el LA s Ll ol o 5l 355 Copanl 45T YL sy oY oylas igad yo LLE LYY 5 S, diged
1y e 53 0555 Cal Lalws el sl S e 1,1,V s

500 -

T

Velocity Magnitude

7/
5
3
175
0

Velocity Magnitude

T T T T

LI L

> >
-1000 ~1000
2l -1500
Sample 1 Sample 2
i -2000 ; ATEFTRTT O RN
F NP AT AT EETEE NN
2000550 0 500 1000 1500 2000 <o 0 e T R o

X
Fig. 12 Contour of absolute wind speed in meters per second, at 10 m balance; wind direction: northwest

IVY a Jaie ol ¥ ooled aiges 5 a5 Jbys e b Ll lsyd 0oy 4 el oge el oy Jlasl b

(Y Jgoz) Wl oo TOOY A Y /s 5l iy ce Lol e Jloszl asyo



I3 cred 0l 5 LA ol b oS5 s INTEGRATED ANALYSIS OF THE SKYLINE AND

205 oo plo /8 Jbil mhaw o aab ¥ glalazsle
ot b (0 Sedl B sladdl p (agas )3 ol SS 4y Y
Trb Olee By g SU ledbl g DUl Sl 65
R I e e I IE NS ey
Sy sgm Fl (n S anelr el 5l 4 (25wl
O Rl Ol @S el 2030 Gl p ) (danee
9 lbple) Bl oo (pilie plowl Loz 457357 Leol
sl g el (5 ysllae lows bas ¢ i ) dase Lol oo
ks F9Sn slrojs> o Slow] b laplesle
g ooles (o)l aly pletsle oS 0gdge aogs Soj
Lyl plow] s g 039 jo |, cols i g oog (glailes
0592 4o Pluw (Faomy Jdo ay cl (I3 (LLS Layles
Gladlaie gw)p 5l Jolo sloosls gyl Sealinsg)]
38 pasie glsp s ST lulid s g, S b e e
Juis 4 508 laoje> o I SLS mls Lagy
drwgl 1y5iS Sl (gl 5o o)yl LIy aale S
b plexsbiw b 51 (28U ok b2 w2y (op @il
sl fhas g b Bl p e (S

el gl I

Skyline Building
. Computational Fluid Dynamics
3. Finite Volume

DN —

Yfa i ) NATURAL AIRFLOW OF LAND PARCELS IN TWO 249
ol s Sok g0 URBAN BLOCKS OF TEHRAN CITY
Table 2: Simulation results
Wind direction: Wind direction: Wind direction: Wind direction: s
northwestern- northeastern- =
western-eastern northern-southern <
southeastern southwestern =
G G G G =
=} =} =} =} g
z 2 2 2 2 2 z 8 -
3} ht ) 3} ha © 13} o o 13} hat © =
<z 8 s Sz ¥ e 2=z 8 g2 Z= E e =%
> e B o > e B o > B o > e B o -
=8 85 5§ <SEB &g g =% 28 5§ ST &g g oK
== 8.8 3 < 8.8 5 =< 8.2 3 < .8 5 S g
=8 283 &8 =E 2§ 2 BE =28 8 B2E 28 8 =75
Lo g .F e 2o 2.5 e 2o £.H 4w 2o D5 e s 4
EC E® ©°© =T E®B © ETC EB © =7 =273 ° s 2
88 Yo » 88 Yo 2 88 Yo » 88 Yo 2 2 £
a 3 > h= a 5 > h= a 5 > £ a 3 > h= EE
G o 9 = IS 0 Q = QIS 0 Q = G 0 Q = N
cE 2% £ TE 2£ £ tE £ E tE 25 2 0%
H~ = Ra) He~ S o S s o S s o S
g~ 5 g £~ B e &£~ &% £ £~ %8 e £
= & ~ =) & ~ =) & ~ =) & A~ Z
51 g 51 g 51 g 51 g =
5] = 5] = 5] - 5] = 2
~ ~ ~ ~ /8
Sample 1:
Loading of
arid lands 60% 14% 84% 52% 38% 19.8% 44% 8% 3.5% 59% 40% 23.6% 55.3%
according to
current laws

b Lot 6899 512 nlea by ), amlie

o Sl C s a5 b 45 il 5 plite (glaglows]
“059> ;0 aS Cawl (pl 31 (Sl conls azd 3 ke 0 ¥,0 mfs
lgm 355, aalis b le; Se YR wy3lyte los] s b (ol
Lo slos Lo 750 Iga o gl &igas ) 45 Il )o it
3 S ey e 5l s %e Ve 5l 0 (SSlee Sl e
L ogS, oty aald a0 g ou0 )8 s VY mis
Wyie 4 (5 b adlare ;0 I98 055 ) S eeplss 19 (55w
adlaie jo ouls ol ‘Lng.x.:ﬂl bl ool gllss pac
55 sl Glsise i o cadyn (Sl il 5
S Sl o5 e Slallan 555 40 o glilen
29 el oghlasls ool 5 Bl 4y ol s saae
il o Sl | pglacl Ll 55 s 839>
17 sl (38,5 Sl 0 b gl ool @mls el
ailaio ol (Shy 4 a9 b olo 5 2l )l ol
Oliee & bl Gy «0l s 28l Gal)T g aslllas 5,50
a5 Bl 4 U5 el JUid s Uy ssly® 0 o515
VO 5 VY glis)| Sl Lail 0 5 F slagloanslo  npbs
4 anlllas 550 00game (0 aS Candl o plccwl e

Cebgis)

ol ool olaisl ss5 4 ai b ¥ 5l oS slaglasle |y dilaie ol slaglazsle 7 FA 0551 o0 .

Refrences

Pedestrian Wind Environment around Buildings.

AIJ (Architectural Institute of Japan) (2016). AIJ Benchmarks for Validation of CFD Simulations Applied to



SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE | 111 o5t st 5 s yloe b — ccals d 520
& URBANISM, VOL. 11, NO. 2 ORATGIMT 9 Sy =895 e

Fall & Winter 2020 WA Lo 3 5l ¥ 05kos 1) 0590 vo.

ASCE (1999). Wind Tunnel Studies of Buildings and Structures, American Society of Civil Engineer.

ASCE (2011). Urban aerodynamics : wind engineering for urban planners and designers, American Society of
Civil Engineers.

Blocken B, Janssen WD, Hooff T Van (2012). CFD simulation for pedestrian wind comfort and wind safety in
urban areas: General decision framework and case study for the Eindhoven University campus, Environmental
Modelling & Software, Vol. 30, pp. 15-34.

Heist DK, Brixey LA, Richmond-Bryant J, Bowker GE, Perryb SG, Wiener RW (2009). The effect of a tall
tower on flow and dispersion through a model urban neighborhood, Environmental Monitoring, Vol. 11.
Carpentieri M, Robins A (2015). Influence of urban morphology on air flow over building arrays, Wind
Engineering and Industrial Aerodynamics, Vol. 145.

COST (European Corporation in Science & technology) (2007). Best practice guideline for the CFD simulation
of flows in the urban environment.

Cowan R (2005). The Dictionary of Urbanism, Streetwise Press.

Cullen G (1961). The concise townscape, Taylor and Francis group.

Hagishima A, Tanimoto J, Nagayama K, Meno Sh (2009). Aerodynamic parameters of regular arrays of
rectangular blocks with various geometries, Boundary Layer Meteorol, Vol. 132, pp. 315-337.

Liu ChH, Leung DYC, Barth MC (2005). On the prediction of air and pollutant exchange rates in street canyons
of different aspect ratios using large-eddy simulation, Atmospheric Environment, Vol. 39.

Janssen W, Blocken B, Van Hooff T, Wurtz E (2013). Use of CFD simulations to improve the pedestrian wind
comfort around a high-rise building in a complex urban area, 13th Conference of International Building
Performance Simulation Association, France.

Mehdizadeh J (2007). Aesthetics in urban design, Jostar Urban Mag, No. 17, pp. §-27.

Naderi M, Roshani M, Abasian M, Torbatian S, Shahbazi H.(2016). Tehran weather report.

Ratcliff MA, Peterka JA (1990). Comparison of pedestrian wind acceptability criteria, Wind Engineering and
Industrial Aerodynamics, Vol. 36, pp. 791-800.

Reiter S (2008). Validation Process for CFD Simulations of Wind Around Buildings, European Built
Environment CAE Confrence.

Royal Society of Chemistry (2009). Air Quality in Urban Environments.

Salari M (2014). A look at the patterns of urban planning system with emphasis on urban development plans in
Tehran, Avardgah Honar & Andisheh, Tehran.

Adinoyi Ayo S, Gazali NM, Shuhaimi M (2015). Outdoor ventilation performance of various configurations of
a layout of two adjacent buildings under isothermal conditions, Building Simulation, Vol. 8, pp. 81-98.
Shojaee Far MH (2012). Introduction to turbulent flows and its modeling, Iran University of Science &
Technology.

Siroos Sabri R (2015). Urban Landscape Design. Honare memari Gharn publication publisher, Tehran.

Tohidi A, Ghafari Ghahroodi H (2018). Ansys Fluent Guideline, dibagaran publisher, Tehran.

Tominaga Y, Mochida A, Yoshie R, Kataoka H, Nozu T, Yoshikawa M, Shirasawa T (2008). AlJ guidelines for
practical applications of CFD to pedestrian wind environment around buildings, Wind Engineering and
Industrial Aerodynamics, Vol. 96, pp. 1749-1761.

Tominaga Y, Akabayashi Sh-I, Kitahara T, Arinami Y (2015). Air flow around isolated gabled roof buildings
with different roof pitches: Wind tunnel experiments and CFD simulations. Building and Environment, Vol. 84,
pp. 204-213.

Tudorache T, Kreindler L (2010). Design of a solar tracker system for PV power plants, Acta Polytechnica
Hungarica, pp. 23-39.

U.S. Energy Information Administration (2011). Annual Energy Review, Retrieved 2017, Feb. 15, from
https://www.eia.gov/totalenergy/data/annual/pdf/sec2.pdf

Weeberb Jodo Réquia Junior. A spatial multicriteria model for determining air pollution at sample locations, Air
& Waste Management Association.

Yuan Chao, Edward Ng (2012). Building porosity for better urban ventilation in high-density cities - A
computational parametric study, Building and Environment, Vol. 50, pp. 176-189.



251

Scientific Article

Integrated Analysis of the Skyline and
Natural Airflow of Land Parcels in Two Urban

Blocks of Tehran City*
(Case study: Velenjak Region of Tehran)

Seyedeh Hamideh Moosavi!, Marjansadat Nemati Mehr*(Corresponding Author)
Shahram Delfani’, Mohammad Reza Hafezi*

"Master of Architectural Technology, Department of Construction, Faculty of Architecture and
Urban Planning, Shahid Beheshti University, Tehran, Iran (hamideh.moosavil 7@gmail.com)
2Associate Professor, Department of Regional and Urban Planning and Design, Faculty of Architecture and
Urban Planning, Shahid Beheshti University, Tehran, Iran (m_nematimehr@sbu.ac.ir)

3 Associate Professor, Department of Electrical and Mechanical, Building and Housing Research Center,
Tehran, Iran (delfani@bhrc.ac.ir)
4Associate Professor, Department of Construction, Faculty of Architecture and Urban Planning,
Shahid Beheshti University, Tehran, Iran (mr-hafezi@sbu.ac.ir)

Received Revised Accepted Available Online
03/06/2018 05/01/2019 15/05/2019 21/12/2020

Objective and Background: The present study analyzes the urban skyline and natural
ventilation of land parcels in two urban blocks in Velenjak region of Tehran
simultaneously. This study tries to assess the efficiency of the urban blocks not only
from the visual aspects— what has been considered by most researchers so far- but also
from an environmental perspective. For this purpose, a part of the urban texture in
Velenjak region of Tehran is modeled in two patterns, and the airflow with a reference
velocity of 4.5 nv/s is applied to the models. The models are prepared in two patterns:1.
The current status; a situation in which vacant lands have been massed according to
existing data and ultimately resulted in a heterogeneous skyline; 2. A pattern in which
4 and 5 story buildings are added to the site, resulting in a homogenous skyline. The
modeled area comprises 17 urban blocks and has an area of approximately 483,000
square meters. Wind simulation has been performed by Ansys Fluent Software and k-¢
turbulence model, regardless of the atmospheric thermal stratification. Comparing the
data obtained from the numerical solutions by Fluent Software to the reference wind
tunnel results indicates acceptable accuracy of the selected method.

Methods: The information of the nearest meteorological station to Velenjak region is
used to assess the data in this area. The data achieved between 2007 and 2016 show
that the wind speed is less than 5 meters per second 93% of the time. Therefore, the
reference wind speed in this study is considered to be 4.5 m/s at the height of 10 m.
Based on the continuity and the frequency of wind in any direction during the
mentioned time, an average for the coefficient of importance is defined for each wind
direction (Table 1). In this study, a velocity of 1.7 n/s at the height of 10 m above the
ground is considered the criterion for wind stagnation state. The reference for the
assignment of this velocity is Beaufort’s table.

Findings: According to equation 1, a velocity of 1 m/s at 1.75 m balance is equal to a
velocity of 1.7 m/s at 10 m balance (o= 0.33). Figures 9 to 12 show the absolute wind
speed contours at 10 m balance above the ground on two samples for four wind

* This article is derived from the first author's master thesis entitled " Assessing the urban
morphology on ventilation and air pollution concentration”, which, with the guidance of the third
and fourth authors and consultant of the second author, at Shahid Beheshti University, Tehran
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directions. The areas marked with light blue color are areas of air stagnation. In these
areas, the rotational airflow motion, also known as a vortex or a sequence, can be seen
(Figure 7). The magnitude of the sequence area around the buildings is directly related
to the building’s geometry and architecture and the urban fabric formation. Wind
speeds in these areas are minimized, and they are prone to the accumulation of
pollutants. A point grid with 100x100 points (Figure 8) is considered over the target
area at the height of 10 m to compare the sample data and the velocity value at each
point. Outdoor points with velocities greater than 1.7 m/s are separated from points
with velocities less than 1.7 m/s, and their frequency percentages are calculated. Since
the importance of wind blow in each direction varies, a coefficient of importance is
applied to the frequency percentage of the points, shown in Table 1. Comparing airflow
in two urban patterns with regular and irregular skylines indicates that air stagnation is
seen at 29% of time/place in an area with a balanced skyline. However, in the first
sample, at about 45% of time/place, the average wind speed at 10 m balance above the
ground is recorded as 1.7 nv/s, and thus we experience air stagnation phenomenon.

Conclusion: According to the results, considering buildings to cover 60% of the land
parcel according to the construction regulations, and given the wind characteristics of
the study area and its urban texture pattern, natural ventilation is provided better in 4
and 5 story buildings with a maximum height of 12 and 15 meters for buildings that
cover 60% of the land parcel. This is while 7 story buildings are also allowed to cover
60% of the land parcel due to the relatively highly constructed urban blocks. Based on
the results, it can be argued that a balanced skyline is more favorable both aesthetically
and environmentally, and that creation of tall buildings in residential areas is only
recommended when the building has a symbolic value and plays a special role in the
region and affects the skyline.

Key words:

Townscape, Skyline, Skyline Buildings, Urban Aerodynamics, Air Natural Ventilation,
City of Tehran, Velenjak.
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