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Evaluating the Amount of Wind Induced Pressure Coefficient on Square Plan
Building’s Faces

Seyedeh Hamideh Moosavi'", Shahram Delfani?

1. Urban and Architecture Department, Shahid Beheshti University, Tehran, Iran
2. Department of Mechanical Engineering, Road, Housing, and Urban Development Research Center, Tehran, Iran
*P.0O. Box 1983969411, Tehran, Iran, hamideh.moosavil7@gmail.com

Abstract

Assessing wind pressure coefficient on building’s exterior surfaces is essential for studying natural ventilation and structural issues. Positive and
negative pressure coefficients are the main reasons of generating pressure and suction on facades. In this study, wind flow has been numerically
simulated on 20 building models with the scale of 1:100 and pressure coefficient has been computed on building’s exterior faces. Models were
consisted of 5 different heights to width (H/D) ratios, ranging between 0.5 and 2.5 in 4 different angles: 0°, 15°, 30° and 45°. Wind simulation has
been carried out based on Reynolds Average Navier-Stokes equations in steady state and turbulent flow has been modeled by RNG k-¢ equations. The
simulation has been done in isothermal condition and validation is performed by comparing the results with previous published data. Results illustrate
that rotating angle has direct influence on the induced wind pressure coefficient of building’s surfaces and its variety domain expands as well as H/D
increases. Until 15°, only one face experiences positive pressure but as the rotating angle gets further, two windward faces will experience positive
pressure.

Keywords

Building, Square Plan, Wind Pressure Coefficient, Computational Fluid Dynamics

[0 ,F] 55, 00 Lottt (6550 B pan (2alS 5 (LSl 55, ialel ( 5l doudio -
Slml el Jled DS T slie 85 6ysled a5 Sl AT 9w g sloile Sl ) plaisle (2 zobe 5, 2 L &g o)
oz 5l aplaisle )0 oy b adl o b s [Pl asie e (T b a5 cedl T x50 [T ] el canl - g5l
Sl 5 s Slaglaizle Colo o olSiagh siopml gloatass Lad 500 5 WS by ol pleislo b BT 950 4 o slad
Jio soly Jolse il o xeale e 25 [V V]l 508 olad (glgn kS Ssmt Sl e 6955095 5ol ol [P] b 28

vy yaa ul.a.mub Y o)Lo.af\‘a (RO Jum 0990 ‘('M 991.: 9 uLm’Lw (SWIYe0


mailto:hamideh.moosavi17@gmail.com
mailto:hamideh.moosavi17@gmail.com

S ol el & (G gugo oses o

& oM b pplisle ogzg w0l W HLLS cy po polio (owyyp

A by, Ol Cageime Jalse 5ol g ale o2 slaialesl ool
SV Sy S5 & ol (st Jote slogts, e 53
PSR S gl - g S¥obae jalen ) 1 65 (eSSl (B9 e Slnline
e o g,y 0 A Camd 09l ol GBS Wi yn Iy va ] e
oS f;f».g slals 3 glwans 5‘6”—‘; s (3lwand wibe
9 oo (slogeds a4y oS (Slowloms anio g (loj Sro Jdo 4 (J5 ol
ewload Jos Gleilo pgle G Rangh S5 9550
ol g pleisle pole jo ol jlud (v o gadge Conl 4 Az g L
bob oz e 5o e b & o 3 b ezl S5b Y ngiy
33 2 kS S 2585 65T e 9 Wilaid)S BT M/S gl sy
1 5 00y Joe SO Jolite sloplaisle HID) oy a4 gl
Gl ¥ o YD g Yo VO N oD oye a4 el )| o b glodiges

ilasd 513wy 0yge FOT YT N0 0 s o

GO djw.&o -y
Ol Sz @ 0ges (258) (o 4 B Cennd Aoy (nl 5o Lo i
s HID s Lol codle b s 5 4y a5 ol pleisles 23 > aggly 5 (ol
Aols L YO b /0 o Waaiges HID Jude () S5) wloads byxe ©
w)f )JGJ B f&o 9 T2 e el R )P GL“‘L'j‘) 9 Q5Lo.:.o 10
el 0 FMIS slae e b 6oL (b, il com al> o 40 sl 00
SbiFle g Ve (59, » (Bly olde 13) e gl 5l 65 V-
ALl 5 5 o silotd glsbee SVl Saals g, Loy
aglie €P) JLad oo jlie bawgs il slaaised 5, 2 5k Ol
el 0050 5

O sawain (3,5 sgazme b a4 cul o nl 5l hask il sls
&35 2 5oz stshy 9 HID b 5530 oy p 000 e SIS0 &
59 o)y Ol Cusgass ol slwl tewl plaisle sl oW Lus
Godgazme Cuwl 53 Ll Ll 00,8 m.ﬁ:|)3 S P& @b o) e
LngQLQ.';:}Lu) Jsb.';.a LngQlA.';:}Lu ‘50).‘.2...5 5o H/D Connd ‘_gl).g L5>l;;..>|
55 55 58 (A e Oloe 5 40 oBsS

Al sl pite 5yme ) S

Jo aials —1-Y
Pl ol eove (ouyp diey 0 pine Sladeallygins elul
olexslo gl sl ogamme ol o3l [YY V] (g5l es 5 (6 lons
bl o S Sl o H ) plasslo gl oS (5)50 50 05 o0 et
FsOH flie @ Jilas VL gamio 5 oo LS ol 599)5 ghaite 5 2l
loalols saraS ol sl atsls alols glis,l oy Ve B F ol zg,5 adaie

1 DNS
2LES

G5 )8 oo 5 (Sgel s Lame Slastio dogdly awain L ol e s
DYy Yol s olasle olib o

wily g3k 0 U 5 plele ()1 slaojlges (59, » Lid @8
DY ] s s o Ll g ol o3s cger coloislo dwiin 4
2 oSl jgam il oy 4 D] (2)Ken 5 (gl il ol 5o
adpeaihy Glaislo ogzs 59, Sl @ig s 2 g plextle les
@l b S jeas amd o Glis odsl Caws @ gl lasls
oS e oL Gilul s oy plexsle 4 QU1 LS aje 50
Jad e DVF] il Sen 5 J (oo 5 so0e oldllas .cosls salss
sbly; 5 ol glas)l o S8 Jltes slapdy b pladae (b
o5k &0k 3,55 sl 5 SN Lo i oS Sl (pl I (S alie
Tobe 69y S8 cupe bwgle g adiges (oelim Sk Ol 2 6%
ol glaz,s Yo Gauly et oS e A el SIS0 g el
Aeo s GuSall b e 4 cote ) Glaml jlad o Wil o
2 Sl 3l Ghig (e y3 &S plaitle | sy soslal St cogdleay
Led il 5555 ol cnl 4z e g cedl S5e 9 55,0 b w5
OReo% ol o alsm i BB sleelgns 5 bl (55 5 gl (A
=l b goae sloosls sanlin sly aute a2 0 Slg oo uizren
oS 5 Sla sl sline pye ar Jsb slaces o aRL;]
99 cilizee 0529 (59 2 L i (lojer 3l 025 oy 5 [V
Bas laSle gy Vs aab 80 9 Ve gl mpe Db L laasle
el ooy lazsls (slosls o Shos j JLad Dlyds g GRoo% (nl )
5 Oiloeb @ig S by el dlite pslaw o lad LS
polie) pdySllasil gas e wih slaplaislo o2y 53, » ,Lid slakad
N0l s aalgs ol s a0 Bl DS s (35 Rle 5o
oSl Linlal U g slojlo oMLt 51 (6 )lons jlusdins; 095 a5 [V8
oad Gl JLad g obs )8 Sl camgn 4o e WY GalKes 5 olles ol
I, ye s slaglazsle Jlod s plavs e wyad slooly Lawgs
4ol QW JLad a565 a5 Wiaes) a ol 4 g ol I8 addllas 550
03gs Wylate Jlws gole cllo b anglie o obo )T 685 slSn 4y ylaisle
dwain @ ataly b Gleile Ggelim ol jLid @jei 092 5 ojlul
Jled DAL 58 5 wils el 0bs S 5550 5l of sabols 5 olaxsle
2 e oK b gy a0 obsS Glaglersle i ) ok QU
i 53 g oad Sl e VAL b e B o badiges eDLSI a5 >
L Ol &5 0lo i paghy nl @l Wo S (pmyp ol (9 Cue
b analie )3 cgmg ol b 4o obsS lagloislo i (55, 2 3L (2]
onten 5 el b o3l g el Dglicie Lo Jghiio slaglozs L
Johte dlsh aS oo deogs g (pl BN S ],
S Lz b ol plagleasle iz el ¢lp Wb ok ,)I85L
S (b all 4 e laosle iz 4 (G9S Jolate Glsd Jlesl
23,5 oo Slojle Bl 4y ail LKoo 3> 5l i g g0l

( e8ly epSojlul (0 iglboged 4 ol plyr ileand
Slslme SVl Saliys (o9, 51 oolazal b (F 5 0l bigs slaialsj]
Johte slogad 4 w0l oy (g3ludnd (s00e 050 09 pal 10y o0 plovl
ged opl Joed JB Cs ol ol b Syl Slelxe sl
Pl 4 G oS aly3e g st sloodls (30,5 el d il s iss

IPAQ Lewol YT o kol (o Juw 090 ((ySamn pale g losslu  cwaio AR 1



S ol el & (G gugo oses o

& oM b pplisle ogzg w0l W HLLS cy po polio (owyyp

Sl SN Salys -CFD

i
K Vsl o G b 0L 035 e
s g eSS £

:rg;\a Jsdomn du donips
ut=? wj=? wk=?

S G 0L S e

8
:QY;LNJ»
(F = ma) ;55 p3> 056 <p gtias i ¥ o sli
i i
k g
O h O e (G O e S e e
Plact e Vay T"az) TP T T M\ e T a2 T o %oy oz
B, v e (e i
CErehomii il e a e s e e
D dwaw o ow) o, (0w P P
ettty tWe) P 5 T\t e T e
4
(NS) 5 2l g SYslaa
gasta gl asl s S¥slea 1 (68 dan gt ahisd A s S nl g gls sl o OIS 5 00
:
(RANS) 8 gl s 5 ¥oloa JA g5 (66 (ks
3
bl i) Ol 25 Sy 52
:
ata gla a3l s b el b 5 ads g R e (S8 SVl 5l salizad
feVgs sl Ju 3
K-e
K-w ey e Ry
LES L BB Bl BV e FX e
DES

ol olyz gose (gludnds )0 gyden Jolpe ¥ IS

Z G5 5y90 gl o ui¥eye8 (6550 AW e £(2) ¥ dolro 5
US ‘(05.,.»6/: M; ).la.a P o[+ L>).>|).: YW) k'8 J..Lc B wl: e Cu
)l Zg (05d o0 a8 )8 Slai o by CenoVl )5 Ygexe) a2 e sy
3 a5 [VY] il in) 6 lgemb (s 00iiS o o pd @ 5 & 1o sy
9 .)L' [ J.Jj).n) Sl 00l 4..3)5 )Ja.o 5 <IYY la ).3‘).3 R U"‘
wslol o ([V0] Wloass &)1 0 oy Creed b 5 iV, 95 (odi (65,
OlolS oS opdpe S Sl o lisSa Gbyr s 0 Sie S
lp sl Jho b gy 0b e s (s dex ) lapsie 4
Jleel ")l (5350 byt S ganels i uizmes 5 bl (slals
Sgsse SUEL! &S 298 o0 00 S Sloy sipe Lyb nl el ops S
ool el bewlyon o asals jo ol b > ceges 6651 L Sl Glxas
e ;500 lp wiloyoo Sl a1 Ise 0lyz 2 ojlses Sl s5m byd
Pl pae bya b Toles (g550 byt i el slaofpns 5 S Jals
).Ia'.s B ).mp l; ).:‘).: 0 Gy R .)LJ Sy cJl> U"‘ P ] ol oolawl
Lol by mey 2 Of Ml 515 gl (6505 cmslis & 5 05500 4285
(O US) [VE] wib oo Laaljdl ol e o 0lgms 51 (28,5 alols

3 Symmetry
“ wall
5 No Slip

e (69 0 oS lwdnds (gaiald 03game (go,lee ST L sl o cpl @

oSl ¥ olae —Y-¥
doles aw ol Jlw <5 > 1 oS SYolie (w55 ¥oles
AU gk ol o wtes 55l Gl g peties sl oy sl
> @ ol W ead o ey (Seop 0 e Sl guna
8 ot e e Sl S8 i 50 655 sl Yol
@ pgmge (6,500 (oS salolae 4 j5She SVolas  ogdle Sl (558
wlad g laplasle (Saalusgpl Slallas ;o ool 5l (aiVan)95 Joo
ke Joo Lol ol ouds 00 JSa (o5e (aiVsnysh sladoe 508
bl Lo s @ yids b oo ;5o b anlie 0 RNG
Sl & 5 Va8 stz @ipl S KYYT ol odls )l iz
Gl oolazul 050 SVolae ¢ pizman .l ui¥e,95 (65,50 AW 50
Sl o L amal b sl ok ol ove sloans

in by Y-
Sire Ll (3,5 atie dea Ol goue Gileand o sam pad
Sy Sie by Gl 6oy A Sl Joaals laojles sln
Sl e el s 3 aSl s 4 el ol o3ls Lolazsl T 559
ghie ;3 3k Judgn Jloel cilioo il e han 51 585 alald L
JS2) a8 o0 005 ek llyd 4]y (ilead Ll il 0l 9555
(Y

2 dedon cnl S oo i ) Aol ol Lds (588 O )90
ol gl 625 Oliae Olo Slp (0o S U g 220 Sy S L
IVE] sgi oo Gy yms

=)
=|— \
Vz1o0 Z10 M

5 0k G VZ g o a1 aseine gyl Z aolee ol po
5k 0 el (Z10) (g 00 gl o e VZI0 Z 0 glas )|

RO IPREPCE I SN PR 4 2 N SO P RN S USSP IO
aigad b g s b oo 58 (K) V598 (ot 5551 Jdon
5 bl (Canl oad oslial o] 5l i liel lp a5 (Slaiged) &>y
0552 5o baealljgiws (5 pime wlal 5 ui¥g)55 (6550 BT Ly
0038,5 dle ¥ oalolee 5l solinul L [YY Y] clasle Sabysg !

ol

e(z) = JC—uk(Z)lz]—: a7

! Steady
2 Velocity Inlet

Yo 1vaa ‘_’L..wab FY 0)losls (o o 090 (ySmno ‘091.9 9 QL».‘&"L»; (W0



S ol el & (G gugo oses o

& oM b pplisle ogzg w0l W HLLS cy po polio (owyyp

Jo als gusoasil -#-Y
Sl ogame o iy dam Gl et sla il it S ol
Ry sl 4 1) Jo el (S SYole (giluainnd sl oS
5 £ 4 alwnly g0k e A brosls il dzil j0 WS o e
5o a8 ablb 385 gum 4 Wb aSis slass 1) el gunaSiis cuals
5 Jo OYolre I amwlio Slaws L 1) (So58 polie glen Gl ae >le
Goslal a5 gg550 ol DLSl g daaSil slaws anglie Cyx 8 o
b aSed aw JBlao b o)la ol @l 0 Pl b sunass
TAD B IVD 1 ciipe Jsleos siiogs 30 39 oy oglie (bl
app g ol 50 (292dre s @ 5n e widl LS mls
Lo s 255525 45 Sybeon s b5 332 aalys J5sb 3,50 (S5ltend
WS oo B (o plaxl geli0) e 9 lapleislo 50,1305 (el
SISl sle Yo 4 pgmge w0jlnd dm e G (rizen
e 88 Sl (aaln 3,50 Jan & o35 sl () Jsker 0555
A Ve B o aplensle el ol ileand 5o ol At
55 e ojlal b alS Ve ke azse Vo] sghi e wis S
Sl Bl o (g0 Slawlee jo ulide malS uzmen b oo Sl
Ded o Il oy azgs LB ialS g [¥.] s cés

Vol sanls Gl Joku slaws 4 bl Kily pae Ol3l cye
VPP FY | Lagie a5 (V Jsho VOV, 00T L cudiys aSds () aSes
o jsboles Wlat8,S 15 s 3550 Jobo POV VP L 5oy aSils 5 Joboo
898 &Sl a3l Jols slaosls o anolae wod oo cdalie O JSG 0
Lol 1wl bawgie 5 5y a0l @bl G 2l Sl 5l S
dged o 5o el ondS Jloel badiges K0 4 bwgie ganaSl
B =0mes a5 pez 00 —cldo zolaus (o035 50 sk i,

WS o
—— i, g S0 Cudys afad
i5
3
1 25
y 2
i) 15
1
0.5
0
o 5 10 15 20 25
55 0l bl
@W-Y

Y odole @bl Glisle )5 Slxias g5, p CP) Jlid o ,s
.[V\]éé;@ww

C D—Po

p 1,02
sz

)

2 Finite Volume

8.0 8.0
o o]
o) o)
6.0 Q 60 2
0 o
o) o)
403 » 202 @
N 5 556
2.0 2.0
(o)
0.0 0.0 © o}
0.0 0.5 1.0 0 2 4 6 8
k €
[YO] sl gz s95,5 slakids ¥ IS
Gous Jo -F-Y

S g oS Yol J> sl ANSYS FLUENT 17 Jl5él s
Jo osis a0l oolawl S giwl - g SYolre 4 pawse YL
S oSl sl 5 oz sl SYolae o gl rizren g ,LE8 (e
OLed b haspe SWolas Jo sl ool doss (B3)) | Jpme 295
GoilS 9 VYYD KgIM® J&> U Isa csyl> Jlow sol oads oolinul
5 b oo dall pgo 4 yo b o it by, ol VIVAR X )-8 kgimis
slas o5 WS (oo gy ool ol U Jo 1S5 (ol Ken (o) p S

b Gl )Tl eSSl ek 4 i3gd SYolas Sl

7 liel -0-Y

5 liel (Jlow JB8) (St Sln soae By il eslitl el 4
ssbate 4y el el ol ol b3 slaaiges b Jol> slaosls anylie
ez IYAl 2,5 0 g0 J13dle s slaaS Coma 5l (50,8 iy (lisab!
S aY oL By ialesT 5l ol Cawdas Sledbl i (pl 40 dmlio
Sl VAV T Ll 25e i sb el )] G b JSS (oaSee (Joe (gel
©ue bt Bl Sl ol bl F S o a5 sbilen [¥A]
5% eond yatie ok figs gl g dllde (WS Lawg (s5luansd 5l Jol>
2550 )18 Jod JB slosgas

—eo—Exp

P \,»\. ,/

0 5 S sjibl 10 15

RNG k-€

o B N W B U

Alie (B, goue mls g ol by bt alas ¥ JSCo

! SIMPLE

VAR Lewal YT o locs (o juw 090 (o palke g losslw cwasigeo Y



S ol el & (G gugo oses o

& oM b pplisle ogzg w0l W HLLS cy po polio (owyyp

ahsT Ces g 009 ()l V0% (5 sm agly s e g Sute
30 055, alaii aF 0gd co oddlive isres el cad Lleie leisle
Wil 55 byl 5 amose &) oletsle glis) A B IV L ol ils
oz Sy glaals T ad 85 e gl)] Rl Vo let SO
(A JSE) b o il 5 cuite lad polie o JLs 4 g e ok

agly & oy o | ol Jlid coye Gl b A ojled IS
arg 30 Sl ol 5 ams s olis el ¥oO bl olezsle is >
SLad oo lhls Ko azg g0 g Sute Jlad oo o Y g ) o)l
Ary 69y p Sade jLd (lhe Sl g 05T, Al Js wites i
30 SSTen b (18080 ceal aS Cllils azgi b el onls oS3 Yoo les
S 5,5 sals Jisa |, i) ol o ke e Ui a2 b slao s
A

sl b Glaidle 55, 2 ok Wl LA oo e V0 oled IS0
3 ) o)les axg g0 4l o 0 s ol 4o amo e plis |, FO° s >
oo g9 by WS oo JB ol by Blie jo olEe Sygo 4 ¥
Sl adbige ol (Fogo Vg ) azg 90 003 Jome dy S JL2S
LB s Az 90 9 (e JLad pleidle g g0 Al Jds @ 05,00
Y07 555z asli b sleploisle 5 (srmb ayged S oo a2 | oo
(O IS8 0 pdy plonil g 5l )5 &j50 @

o 59) gz e (Sl [lad Py ndge jLid P oY oot aoles o
569955 Jedsn 5o ok plyz sVl e U g VYYD kM3 L il
iie Hlad Cupo 00,5 o pliad b el oo s VIE MIS Ll
0979 S9) 2 S S9y comms Soe LS o g (IS (S9m e
Slid ol Cuows @) gy a0 HliBle 4 ol 053y K 4
4 Jas 055, abis 0 Gleisle 4 0,95 5 5l e e ol (Seeloo
Al g0 a4 b olye eeed g ol ol a5 ool Sl Lid
@5y Mz 5o JLES cpo dg )00 AT LS Gres 4y (P JSD) 955 e
alads 550l ansls |y jlade o yidion 055, alads ;0 g 009 o Ob Ceows
bl Vb pdon (A5 Dyge g omb Sew 4 lip (b o5,
oy el 5 4 o) plem 5 00,5 E8 > Vb o 4 192 (b > 055
4L 50 izmed g ol 5l 2 857 Ol e bgeslo gy i
5 SBlaol glacsdl Lo a0 ¥Y] Wl e 3935 ob oo 4 oty
oleBls Blbl el 515 jo Jds fred 4 5 00905 Bl L > JLad (o>
polae g 00,8 oy rals ol 4y L ol Ceew 4 Cully Agu> uisen g

Y] Sslods &0 4y Glazslos Sl ol by w2, & JSb

Gl a9, oL HLad cups jles LY ojled SO
b A gladigei HD s §0=2° a5 > 01y aoje oMb b gleaxslo
ol 5o e e plad ol VIO g Yo N0 N DL plpy css G E
Gos 1l cue Jlid oo Gl leisle dzg SO L Casmdy
Sleizle o)ls ¥ ojlads agux 5l ls a5 50 o0 Syso SIS o lgen
Loaadoe Ol bt imizmen 29800 @5 K00 4> ¥l 5 9d o0
4 gy mhw (g9, Jlid oo polie il als HID cod Gl
HLid oy lade o yiien HIDZ 410 0 a5 5956 45 01 publys b Coomn
YV JSs j0 a5 sbolen cusl AL ol HID= VIO 50 <X L plp
Oletle gla )l <A L /Y o Yeore 065, aladi 515 ol oo cdalin
u)Lﬂ.».A Oy 4 ¥ 9 A d>g 90 o Gﬁm )LMJ @)9.: aas)l.cy [\‘Y‘] Sl
(Y o) canl 8,5 IS
I pldle 4 S ol Jlad oo jhlee bl A ojles o
Wyls ax,0 V0% Ll glaugly ob b, 4 o leisls &5 oK
ob by 4 cas Joaygly smdae o plaiBle Wz e aes o olis
Sydicn oS oo JLid o pd g Sy sy 2 plizen (Jy 4S5
awlie 3l b gy polae gl Guldl LY S s oS

! Separation

A% 1vaa ‘_’L..wab FY 0)losls (o o 090 (ySmno ‘091.9 9 QL».‘&"L»; (W0



S ol pous “‘55-“’9-0 U0 Bl 2y O b gblasleogag p ol oW HLES o po polio oy

E3 »

3l jLtd oy I T T |

05-04-03-02-01 0 01 02 03 04 05 06 0.7 048

0=1° - Loaigai g9, » ok JLid o s )l o0 bl Y B

IVAR Lol YT 0 Lol (o juw 090 «(ySunn pole g oS lw (pwddgo

YA



SWO ol s (Gqmige oumes o

&30 oM b pbplasle ogzg 3 ol (W1 HLAS o o polio (o)

Y4

[T [T [ T

-05-04-03-02-01 0 01 0203 04 0506 0.7 08

0=10° - batiges (55, 5 ol ,Lid cuyi 5l wo blis A JSi

\vaa oL’IumgL'f FY ol AR w0990 ‘OM |95-L= ) &Lo.’»‘:'L» JPERR I



SWO ol s (Gqmige oumes o

&30 oM b pbplasle ogzg 3 ol (W1 HLAS o o polio (o)

E2 4 E
2 > s lid o, s T T | [ [ [ [T
3 -05-04-03-02-01 0 01 02 03 04 05 06 0.7 038
2

=Y +© - Ladigas (59, » ol L2 oy ) o bl A S

\y¥aa ub‘.wb FY ol (O jaw 0590 sc,S-m.o p’LG ) Qlo.'fo'Lw JPERR I f.



S ol s Ggmgo om0 s & oM b 2bobisle oy p ol W HLLS o po polie (o)

g
g/

0.

o;i
— T

‘Ib)-

=R
o

0.1==0 2=0

b jlid o, T T [ T [ [ T

-05-04-03-02-01 0 010203 04 05 06 07 08

BY0° — loaigai (55, 2 ol S o 5, oo LlEs 1o JSCB

) AR GLeli Y 05louds e o 098 (pSmo pole g lodsbur (o



S ol el & (G gugo oses o

& b b pbplasleegg p ol W HLES o 3o polie (w2

[9] W. Guo, X. Liu, X. Yuan, Study on Natural Ventilation Design
Optimization Based on CFD Simulation for Green Buildings,
Procedia Engineering, 121, p. 573-581, 2015.

[10] H. Wang, Q. Chen, A new empirical model for predicting single-
sided, wind-driven natural ventilation in buildings, Energy and
Buildings, 54, p. 386-394, 2012.

[11] A. Aflaki, et al., A review on natural ventilation applications
through building fagade components and ventilation openings in
tropical climates, Energy and Buildings, 101, p. 153-162, 2015.

[12] C. F. Gao, W. L. Lee, Evaluating the influence of openings
configuration on natural ventilation performance of residential
units in Hong Kong, Building and Environment, 46(4), p. 961-969,
2011.

[13] M. Hejazi, Ebrahim Afshari, Numerical simulation of wind
interference effects around a group of tall buildings, Journal of
solid and fluid mechanics, 5, 2015.

[14] Young Tea Lee, S. L. B. Hee Chang Lim, Kunio Misutani,
pressure distribution on rectangular buildings with changes in
aspect ratio and wind directions, Wind and structures, 23, p. 465-
483, 2016.

[15] G. Huang, X. Chen, Wind load effects and equivalent static wind
loads of tall buildings based on synchronous pressure

measurements, Engineering Structures, 29(10), p. 2641-2653, 2007.

[16] N. Lin, et al., Characteristics of wind forces acting on tall
buildings, Journal of Wind Engineering and Industrial
Aerodynamics, 93(3), p. 217-242, 2005.

[17] S. Cao, M. Wang, J. Cao, Numerical study of wind pressure on
low-rise buildings induced by tornado-like flows, Journal of Wind
Engineering and Industrial Aerodynamics, 183, p. 214-222, 2018.

[18] H. Alrawashdeh, T. Stathopoulos, Wind pressures on large roofs of
low buildings and wind codes and standards, Journal of Wind
Engineering and Industrial Aerodynamics, 147, p. 212-225, 2015.

[19] Y. Toparlar, B. B. B. Maiheu, G. J. F. Van Heijst, A review on the
CFD analysis of urban microclimate, Renewable and sustainable
energy revies, 80, p. 1613- 1640, 2017.

[20] M. Lateb, C. M. T. Stathopoulos, C. Be'dard, Comparison of
various types of k—e models for pollutant emissions around a two-
building configuration, Wind Engineering and Industrial
Aerodynamics, 115, 2013.

[21] COST, Best practice guideline for the CFD simulation of flows in
the urban environment, 2007.

[22] Y. Tominagaa, A. M. Ryuichiro Yoshie, Hiroto Kataoka, Tsuyoshi
Nozue, Masaru Yoshikawa, Taichi Shirasawac, AlJ guidelines for
practical applications of CFD to pedestrian wind environment
around buildings, Wind Engineering and Industrial Aerodynamics,
96, p. 1749-1761, 2008.

[23] Y. Tominaga, S. I. A. Takuya Kitahara, Yuki Arinami, Air flow
around isolated gabled roof buildings with different roof pitches:
Wind tunnel experiments and CFD simulations, Building and
Environment, 84, p. 204- 2013, 2015.

[24] ASCE, Wind Tunnel Studies of Buildings and Structures,
American Society of Civil Engineer, Reston, Virginia, 1999.

[25] Y. Tominaga, A. M., Shuzo Murakami, Satoshi Sawaki,
Comparison of various revised k- models and LES applied to flow
around a high-rise building model with 1:1:2 shape placed within
the surface boundary layer, Wind Engineering and Industrial
Aerodynamics, 96, p. 389- 411, 2008.

[26] A. YUNUS, J. M. C. CENGEL, Fluid mechanic fundamentals,
America, New York, McGraw-Hill, 2006.

[27] B. Blocken, T. Stathopoulos, J. Carmeliet, CFD simulation of the
atmospheric boundary layer: wall function problems, Atmospheric
Environment, 41(2), 238-252, 2007.

[28] B. Blocken, T. S. J. P. A. J. Van Beeck, Pedestrian level wind
conditions around buildings: Review of wind tunnel and CFD
techniques and their accuracy for wind comfort assessment,
Building and Environment, 100, p. 50-81, 2016.

[29] Y. H. K. Meng, Turbulant measurements of the flow field around a
high-rise building, wind eng. Jpn, 76, 1998.

[30] B. Blocken, J. C. Ted Stathopolos, CFD evaluation of wind speed
conditions in passage between parallel buildings- effect of wall-
function roughness modifications for the atmospheric boundary
layer flow, wind Engineering and Industrial Aerodynamics, 95, p.
941-962, 2007.

S5 ez -F
Sleitlo 505 Yo 52002 ¥ (555 2 0k bz w2y b gy cnl
MO N IDYHID s & 5 (F0° &+ 10° ¢+ ) cglize augly T 0
OR5 Bs g s L Sl 3 isan ¥ S g0 4 il col ol
K-e RNG wi¥s,55 Jow jl copmizmon g 48,5 alnil 5> gamasy il
st 3 Esebon A3 Slalln 5 e al Connsl gy cal 5o S
el Gleislo Hlusige 5 olhlere slp Gleisle (LSl (So5d iolul

bl hd 50 63,90 ©jge @ Sglite Sladiged (owyp 5l Jol> @l

Dy
G5 E Camr 4 s Dl L oo mje oS )
el ezl

slals 5 glay caw HID cos ol a5 lses  -Y
e Ol Gial¥l s 0,5 oo plaxtlo ol 4y cly age> 0 155

00,5 50 i ob a9 agur o 5Lid

Cote lad pleisle apr o plizes 10 13z gl 0 Y
b s plasle ape 90 Y00 252 agly o Jy S e a5 |,
Wy o0 )8 e jLiS g o

Oletlo (U azg g0 o ke Hlid cope me oo Y
el o lEie S ygo 4 0=4° 48

@ o plettle Sl e M b slaplisle 5 -0
Dygo e srb dges bl anile Yo Sl iy (lagly ol s
Spdyse

&y olzbe glayl /AL oIV L pln gl g0 068, alas -F

.Méu;o
polie lossle ol 4 o) age jo gl cod il L -V

Ao Rl s oo yo

-0

[1] H. Montazeri, B. Blocken, CFD simulation of wind-induced
pressure coefficients on buildings with and without balconies:
Validation and sensitivity analysis, Building and Environment, 60,
p. 137-149, 2013.

[2] H. Montazeri, F. Montazeri, CFD simulation of cross-ventilation in
buildings using rooftop wind-catchers: Impact of outlet openings,
Renewable Energy, 118, p. 502-520, 2018.

[3] H. Awbi, Ventilation of buildings, Taylor and Francis, 2003.

[4] L. Yang, B. J. He, M. Ye, Application research of ECOTECT in
residential estate planning, Energy and Buildings, 72, p. 195-202,
2014.

[5] D. Zhao, X. B. J. He, Effects of architectural shapes on surface
wind pressure distribution: Case studies of oval-shaped tall
buildings, Building Engineering, 12, p. 219-228, 2017.

[6] Y. Jiang, Q. Chen, Study of natural ventilation in buildings by
large eddy simulation, Wind Engineering and Industrial
Aerodynamics, 89(13), p. 1155-1178, 2001.

[7]1 Z. T. Ai, C. M. Mak, Wind-induced single-sided natural ventilation
in buildings near a long street canyon: CFD evaluation of street
configuration and envelope design, Journal of Wind Engineering
and Industrial Aerodynamics, 172, p. 96-106, 2018.

[8] P. Karava, T. Stathopoulos, A. K. Athienitis, Airflow assessment in
cross-ventilated buildings with operable fagade elements, Building
and Environment, 46 (1), p. 266-279, 2011.

IPAR Leal VY o losds (o juw 090 (ySamn palke g losslw cwasigeo Y



S ol el & (G gugo oses o

& oM b pplisle ogzg w0l W HLLS cy po polio (owyyp

Y

[31] B. Li, J. Liu, J. Gao, Surface wind pressure tests on buildings with
various non-uniformity morphological parameters, Journal of Wind
Engineering and Industrial Aerodynamics, 137, p. 14-24, 2015.

[32] Environmental Wind Engineering and Design of Wind Energy
Structures, Springer Wien, New York, 2011.

[33] R.. Jin, et al., Numerical investigation of wind-driven natural
ventilation performance in a multi-storey hospital by coupling
indoor and outdoor airflow, Indoor and Built Environment, 25(8), p.
1226-1247, 2016.

IFAQ el (YT 0)losds (o juw 090 (xS pale g lass b  waiio



	بررسی مقادیر ضریب فشار القایی باد بر وجوه ساختمانهایی با پلان مربع
	Evaluating the Amount of Wind Induced Pressure Coefficient on Square Plan Building’s Faces
	Seyedeh Hamideh Moosavi1*, Shahram Delfani2
	2-1- دامنه حل
	2-2- معادلات حاکم
	2-3- شرایط مرزی
	2-4- حل عددی
	2-5- اعتبارسنجی
	2-6- شبکه‌بندی دامنه حل

