9,

4

Y,
Moify

DOR: 20.1001.1.24234931.1400.8.1.4.8

PU P Feo¥Y o o O Sl 5 ke ol o5leds i Lo
AL VIYY il o g, 9 g pdoaxy gl sode aol fad ‘ R
% H
«
AN pdy b jrenew.ir ’;'"fw;,),rw"y

( V5,5l 3l 0, Jo] pllecin ptis Tl g suckeliedtons ol el olitdudizliad }

Sl g 05 bl )0 (x4 g4 Sl jo Sl (F)lye 0 Ses (g0us ()
A\ 20 . £ S = )y —.
go.z.ba Lo)d.z.oo ‘ @L».Le‘.o P Sy ‘@ol‘a)lﬁ
(o> IaLal ng'l“"”JS" olKiils ‘Lg)‘Lu).Q,i] 9 LS)L‘""" cuaseils ‘djfil 9 LS)\'"‘“‘ .\..i'a)| g;..:l_:..f.»)LY 65:hu|o -\
O as plol (Mol ol&Kils «(55lu s 5 (55 lone suSiils ol -¥

€ ra plel Lol olKElS ¢ st 5 (25 oSty Loliul ¥
gorji@arc.ikiv.ac.ir FYVE-YF1F ( cwaS (938 ol it

Gy

oS

A e 3 i el 551 T S5k sl o 1 55 sclai e slod 5 La6 ol 0585 5,5 5 g slasle t ale (rbe 5 ome 53
aslis Gyl ptalel ol jo Jelse 05550 51 (5o o8 ol (orbs (5505 )55 00 (sl 6 paled sy Cg ol (slagbs) 5 (Ko 0900 sled 4
lazily o gl ailaie il Lol dy a1, Sslitie sla o], ol jlane 5 ol 005 4355 3150 o300 S 5 5 ekl 1 LSVl Lale 1l el 00
Saw gycnl jl3gd o0 ailsyy iS5 )5 @Bl 10 S0l 5 (655 50 bl ahex 5l i St Silons (ab S polie pladiged (owp 4 asdllas (] o
Gl G sl o 438, I8 4 polie 13l g ok S5t 5039> 50 (i Sileme SloolS s 5 Loyl (sarllas 5 o) iR (2l Sl
Sl ohleligpe gloglazle Sk o polie cnl 5l S5 L ply b ovgy Sz g )5 08l )0 Goyb cnl 5l lams slos (g3l Jolaie 5 (5>
S 8es (g3ue Julod 4 Su3gld sl 1380 5 )3 (Siluand a1l 2 g VL Sislins ple 5l 6 F0 s b jskate col 4 prddn Sgn polae slo 4 0,
D5l Sl g 0,5 w8l o ol F il 4> 10 d50 B Lo alS 4y joine wilgi oo 550l 3l (6 S0 wa oo i Liegh bl cwl oad ansls L Sob
Sl bt pllan 9B a5l L8 3 | (5 e Ll o (535 bl 25 e

S5 o bl Sl ( giw (g lens « SiS § 0,5 @ldl ((rnb sa50s ub’)bw

Numerical investigation on thermal performance of a wind catcher for
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Abstract

In modern architecture, in addition to the basic needs and consideration of the beauty of spaces and facades of buildings,
attention to designs to prevent energy loss is an important factor. One of the most comprehensive methods to cover all of
these factors is natural ventilation, which is known to be one of the most effective factors in providing thermal comfort.
This factor has always been considered especially in hot and dry climates, and architects have come up with different
solutions depending on the climatic conditions of the area. This study investigates one of the most commonly used natural
ventilation elements of traditional, wind-driven architecture in warm and dry climates. Therefore, the main purpose of
this research was to study and study the ideas and perspectives of traditional architecture in the field of natural ventilation
and the influence of elements used in traditional buildings for thermal comfort and temperature equilibrium in hot and
dry climate in order to be modeled. From traditional architectural elements to the design of modern buildings, we improve
thermal comfort in a contemporary building. For this purpose, numerical analysis of deflector performance has been
performed by applying fluid dynamics science and based on simulation in Ennis Fluent software. The results show that
the use of windscreen can reduce the temperature to about 9 ° C in hot and dry climate.

Keywords: Natural Ventilation, Hot and dry Climate, Traditional Architecture, windcatcher, Central Courtyard

Al oo @ e plol (odly olRils jo s Lo jases 155 10 j5line 4y 9 Sllps ()5 g ;iS50 glecal) 4 Bolo I uaige )l ol IS gaslio bl 5l 4 S gt ol !

wWww.jrenew.ir........  RE— info@jrenew.ir



https://dorl.net/dor/20.1001.1.24234931.1400.8.1.4.8

[N L.o)w gsL.LQ,c f)f wgy ‘(;.)L.a )Lfi

5 Jelod K9, )3 s s B o0 6 T 03Il lagsjluad @l 5 (oulitlse
b oo onl 5o iladae ol wnlys a5 )5 4 saiged gileand
Swogl OVl Solys 30T gla 38l 05 j0 (gilwans 5 ol
4o j5b 4y 28,5 sl IS5 b plejen Jolow g ctsld 5 g0l o
J> 9 slbly laancd S L oS sl ooy &j50 cnl 4 5k (S W,
£ el (s s lene Sl Slges oy 2 2 3l 5 Lasgs SYSlae (s30e
S o Shes 5 09d o0 el ool bl P b 4y S
o oeldl pl i Syl ol a5 50 IS 3l Jelge o Lo

P on 48,5 55 g anlllas 590 315 6L S0l

o Sl =Y

9 oo cpeeldl s o2 8 b celite (598 (slady; Il Lo il (g Lo
) e 055 UsT SlacsileiSS 052g L ojg el ailiwlio Jg sl e adlaie
Goloxo [¥]0g cai oaalive bagleisle ,o bghs 5 o laxs cpl 3l 230 9
odel @0,5 () 53 45 (554 ~g lone ooy degaze ixy (os:
S5l 555 (53,25 b ()13 pm (JSb (aina 50 o5 la Sialen b g
Sleisls slopllss 5 wlas e ;5 rizen 5 S o ok Sial
pymsy cllys e Sialon ol izl sl 42i8 sy gl o
b stese ek, [Vl dasme s, 5 Sin )l ool (slaails
e 3927y pae Bl ogdioo (22 (e 6ol (I 5 @ ioom )lose
L) og Solose 025 ce990 50 (nl Sl B el LSl Coz )l
T2y Sl 03,5 azlge Al b jolae gjlene 3 gl sbml ln
@ syl o) o solere Sl aredge el a5 cunl cnl 55 o lese
wabuly adl bl cw)n wols Jgol (nl @ (8l Cus S S
aatlh o seie Sl wld [Flead pag (s)loxs 5l (s)lens
@lale cadls S0l jleslital (535 50 bl 5l Gy 1) S5 5 05 4t
losk g aelasl Ll 5 511, 095 (635 50 bl jloslitul g 65 ez L oS
e Soly gakewy 4 lalobiul b 4 wilaiils gae g5 ogllasl
S5 I Slor cenlis st 5 e Lulyd dsnte cuz wollae lasls
S, Gl ca o laazdsa 5 5ol leslinal (oS 5 s o5t
@ Sl nj o oaal dgzg @ Lamme 00 (S5 5l el 009y w5 Lo
Lot sns Jus oslgls sladl lans 5 g colio sabais

&5y bl Y-
&5 e bl o Glpl g gaals (2L s olie (n et 5l S
g g ol b 0 S e lad o 5 Lol 5 S5l oo blo Cul
yolie 8,8 o 3 soliiul 550 b 5 ba)lS glgil (sl als slael
alo a5 cul Sl s 5 SasS Sl K oSyl Jyere bl> S Lol
blo 5l e [Flans o SaS Lad sl a5 S a4 g 00,5 sbu]
3L slalas as Glolis BB slalas j st dinb Sl pl slaasls
alizes Zolans 10 Glow] Coas ds 5 Wigds o £5,0 bl mlaw 5l laails (]
o Slom Lo o 4 aS o )ls )18 aio (bl 5l YL oS 05 e JSS
ool 6l Sl 3l gyo0ly a5 o)l il YL eSS oo
Bly il o ooyl 5l 5L oS 0l 13 AEVL o adly slalas o zws
DS oo )8 olad sla lisle den B g 55 0 bl Gl [V] el snss
kS S 9 S, bl 93 4 155 (SeSae slaaisS ;5 (535 e bl
doss (Jubhol bls>) Ko bl > als slas S5 4 a5 b g o o

A\ \

doudo -
Shgys Syae Sl 4 e Sy gla Sogll Gralidl o3 glals 5o
Go9r2 Lulpd oot jolie 1) (b ayspd slaailels Sl eslinul o5 5
oz b 5 sd llsity el ol it (6 laxs ol xSl
S5 Slesis 55 5 et 095 5 ol Sl S d g i sty 055UsS
Cusby IRl e S 5l pFo e wad e (uled Sea b g e
505 lopelil o (bl llb olwl corge xbas juses Ghals 5 oo
5 8bkes 5 aST L ol S Slene o (rb g gl g0 SiS
5 2o 3529 5 (LS ide 5ol ezmes (s lexe aFLE polie
i)l )90 Sesl Gblie (ol (g lons (oorldl (gaatin &5 (555 0 slabl>
Folse 5 Olnl g rlone Sl sk 4 4255 pas 0T e 8
0335 (sl & s b Sl Sl bl 5 o098 658 10 2 F3e 05TUsS
iz Olgises Ol 5 a5 Cusl (9,0 3055 S piay S (90
b 5yluly ans o Logas | Lo sla )l wls bele ol (g wtisy
el B sl Sl Censli oo Ll (e yd led 0 bl (g3 Cass Can
Ll (pges 595 4 b g 0ol (oLulid Sl (G9Sime Lazme ()b 50 00
sslitl Jlanl sleplezslo Ak o lagl 5l gz se slaislsiss & g
.[\]a}g.;

SolFuys o ol ganlllas g gy e iogh ol (ol Baa g,
il o b, 5 4 polie by b Gusd 0j9> 3 S 5 )lens
2 Gk ol 5 e glos ileolaie 5 il Glalel ez Sk
S by opdle pailyy Gyl (nl S el 00y St g 05 ol
ras Sjlexe @l LIS 4l 5 (codldl pladool; o (g lone ealie
By aisf L 5,00 maldl o ot sloplozsle o5 dlas pl pmls ;5>
eor s Jelos a5l Celos S oo el 1 95 (ST (aalol ojlusl ax
oy sloiw pl CELS Gkl (pszaie g el T e g o)l
Sl e el oa Juolo aiedy) am b Jlo oo (b a5 Sl
Sk Sz 53 9 00g cenlin o (Jind GaiS g Spae ol Sl
Slom Ggi nl ) (hel (sard 8 09l a8 S )5 4 5905wl 5 Lane
4GS b i ALB3S @ Sl @sdS bl ) ol a5 1 Joud
S92 Sl 2 020,55L ALDIE @ oyl 58 4 ST g S (S AL2SS
LSSS o Sy b)) g ot b aS conl cpl il waless Hlaasle (g5
otabel Ll sz o5 5050 (il 4 GOna 9 ssoeldl s ilone ualie
Ol xS 4 ez 50 P 1wl sad oo Jol> (555 Sl Bpan b
OS2 5l 5 catloy pa3VL 3l b g (g sl by ol
J o b (S banze 30 0y Sro (550l B 4 5 (Jgol JASS 4
2 S ombel lls el a8 ol ond Sless hetcws Lol
a5l i S ez elae ccanl 00,5 Jlgis (gog0 U 1) baless L
Slalllae @ 5l S o (hend lia (2015 S Lasms 5 g (Sogl se
Syl leisle goj9 50 ol baw cas Kl gal)) cya glos S
5 b 9509, b s S ST glal (sane) Wi oo dllae (0l S0
2 Ol bulpd il el 5 5l Bran sileange Soe L
S5l by 1y ezl

ool @lans; gl Cuple 4 4395 Lo iagh cnl 5o GBS o)
S0ges Sl g adsl Slaslis 5l ey a5 o35 Gal @ ol (S 5 )
ololis 38 5T Jitas 6la pite (0,55 o penl, G 5l osliiul b (6,90
Goosls langs (g ol ey (omd Cugb, dbo)aiuly sla e g

WwWw.jrenew.ir........  [— info@jrenew.ir

9,

*"w;',.ﬂf

( v o7 (9 @ sorirte¥ 6 b aprd s o f N6 gl g }




¥
ey

Y,
Moify

( V5,5l 3l 0, Jo] pllecin ptis Tl g suckeliedtons ol el olitdudizliad }

Sid g5 mlBl o ornb 4505 0 S0l 55 IG L ol Jlal gose Jolo

@ ly Gl 5 Gl slalab (S gz 5 (pailejle g9 (nl ool
o a2 b Al JBwle il osls 13 655 0 Bl (galp (Silaie job
é‘uséﬂég')*k?ﬂ‘wdu%ﬁ%)?&°;ﬁjt
Ol sy (Bl 4y o) (sagz Eoo90 (pl 4 culie b ailosls olais
Sl @ G 5 oriolil iy QL 4 cly ager (o
0535 2l 5l samp (sl g oad 4185 a3 55 (e 35 (s, 5 (Sleb
DYlslasle L 3l coond cpl )0 3ylge yiio )8 By dger 4 S

Sl —Y-¥
G S Ao b SiS dod b Sz 51 1588yl i 0 190 5 OF gl
b olyod 5 o5 o binals e blie i 13 a8 Cans o s ol eens] glie
Seisla ety (il Sad )b I3 ol ool pglaa Ly bS]
o bl geagama 4 oltws (sl s, sk 0 I by sl
5 )l ) szl e slading 5l eolinul 5 00y puslol S92
Grb sl o35 2lijg50 cal ey ailiiadise (Sl M Sl (55l 5 (s
Jrie 5lsp 505 (5l 45 ol s LSl S Sl DTl L
VYN0 £l b olom a0l oyl 05 o 1,3 oolicial 5,90 b lazslos
Jdo a4 b 8ol colu aS oy o Shai 4 o cpl Lol JI8 05 o e
ol oyl UK Bl wilonss g gyrlan 54503 (Sl pimms (i 51,3
I polee ool o usled paie Sy olsie a5 0dg jspte o8 i
Dflaes oo a5

LT 51 a5 aiten Slazsle Jlad pud 00iiS Sis (glngims b, Sols
S oSl 0ad o ooliiul St g 0,5 3blie yo ol 3l Lol w.nl) sly
Dygo & Ll (B0 oSS ) (s slalad ofb slsa il 0 55k
o Coos @ ) S il )5 bl> Sl L slsn 5 00,5 Jos (25090
oy Sol ) plgon | ol Glorw Bige ladiges aiS o Solan
5,8Las 3g0d sanlie ameb slaJlxsy 5 Lo Lol ST Lacls ;o dabl>
Saslusge i Jool (39 51 5921 51 (S badigad (5ol 383 5 Sy
ol lo,F bl Lulys g allas Canglie vl JUisl Saliysg ]
(o 5545 Sl Jlad 8 slaginns 51 (S Fol wiloe o] (> b o
Ol 53 golote 09,8 Sl st 5 SIS s Sy i a4 L,
298 (2R Seend 1 g leyS i (GLBE il (655 5 bl )
890 i 31 Jlad g ailo yol5 50 Calises slo)eiS 50 5 )b ds aril>
RS0l las )5 5 beakl floy cosdS b [V ol 43,5 13 soliul
Cote la Ty b i aledl jsliie s col oY 5 ol ond Gasal b
055 el Gl T (silwonss SLe g3 )lge )3 5 polas ez 55 o
Lo T (S ipommas Lo ;a5 0k Sl (sla by (o2 & B2 (] 50 9ok
5 haloyw 0 Shoe b 8L )3 Slacez slass ululy 5 (S sl
5 )l 3l g 5ol i)l ol g e 5 uz el else S
DFlogs o anslsy d35 Blie 10 T 6 pdyeanl

2L 8o (2Ll LAyl sty —Y-F
ol 4 aslasls o Soly  Seolindg T oy 40 VY] eslistsT s
Gl glad 4 fate o« ST IS 4y 550l dw o 1)l b > g a5 O yeo
5o adl s gosls S8 objl oye bl g als Sl lad 4 Lais g
oS Jo o el JF0b o 4 & Gl ga Lz s - S0l gawae
o al) =6 slea flbye Sob bl —ails - 5ol gawain o

wWww.jrenew.ir........  RE— info@jrenew.ir

w8l 3 (655 10 bl [Alcenl onts so 8Ll ()T 4y 35 (b )b oS lg5
b sloizl (2lad 5 25 o0 Comme bails (535 50 (gl (S 5 05
@ 55 o bl walizie slal b loue; 10 0] oo jlos 0 Jame 0,509,
Jsb 55 b ol 00ntS s Sk ooyd sl a5 ceul onii e >lyb (slisS
ol P J s 53 05l a3 Lad cal sl p3Y arles (bl slass,
S8l ys a4y 3B 5 slaglinns ;5 oS e (b slojlal 4 (Sl 58
oy w5 el il Syl 65 e bl ally aph o3 Slatais
Ll ;0 Ygane ol 03,5 o ceals iSho sl 1) (ialo] K3 )b 5l g
b s sgbomen 5 o5y 5 BUS elsil b laanil Jlss (5550
5 393 5 05,5 S8 bl slad alol Lulps 4 s Cusb, il
ol 0del o e g oails £45 0l 40 (ads olo yus s Lol polie
lgp &l > a0 5l TS Jlws (635 0 bl slad o lse &l (a0
[‘\]Mlﬂs‘ Olesdbo Bkl b (s 5 (35 50 bl VL o

ol 00 il & jg0 90 @ ] (A3 jolie g la bl

ol Shilse a5 25> 0T Ik ssome 5 Vgone &5 b slalol> (1
Lo 5 £ sl 55 Lozl 5 ln s ol 438,515 amils oz b 30
Liloals A5>|J‘l°

Sl 5 QLA RL o bl ol diges sazmily Jlogs L alabl> (¥
o Sae ol 590 (slaliab 5 azily JlogF 05 o0 s (5058 blis S
GSan aids glalad el jo0)ls o)y slalad 5l Lidu g8 Slee
&>l D lew 039l o0 gy |, St slad o] g 955 s 4
3 (e i 390) b aib S sojlusl & bl Ysens o)l (555 5
ik | Canlior Laails (al 4 0g)9 ilaxsls J15 plas 5l 5ol (oelaw
V0058 o el JlogS laails opl 4y 03 50 0,8 &g bl 5 YL
oy Sl Joml 4265 5 () (b gl Sl ails (pl bl e
S 0,0 elein! Cumdge 5 Jbo ol a4 (Siws o] slabls slass g 4l

D leal asls

&35 i g 635 0 bl -Y-1-)
9 e sl g 4 IS g (lnl (5295 Bblie 8 (oo (6 )lone
L 55 e bl 5l slad g a3 S S0 655l Sras 5 ps2adre b
O Gpars wiedar bl 5 T iez (e Sl g o jeme
Silmen Sl g o510 8L Bblie (53 sl 039y (651 Bad> y5 0
el alasly ay (6351 B a5 (a5zadyo g Sl 0s] al)d | ooldl L
03,23 m2y3 Bayb 3l (5 Lade el 0dd pe (2B (S5 50 ok
Saxly 5l S Lan a5 laeS 4 onsl ol 3 SeSun slaaxly yog
bails ool o s Jaite 505 laasly 4 il Jlox 5l (S (S55ae
lo Jool j (ool 5 ok ol (e slagss il s @bl eslial
il a plis Lo S5 e Jo 55 65550 5k glalad el las (el
(hed Gl gu 5l oolatwl yaay a5 slaigT 4 Wlos S e |, Lol
[y oyt or im0 Juad )3 g 00l Lad> Lo )5 plp p0 )5 Jad po SLe
S 295 Sals slad b 5 ol (635 o bl i o sl o> J1RY 551 5l
lalad 5 05l 1,8 ald gz o legi kil Condg ,l 5l il oyl
Sinlan apdyss olS > b bl il awlojls 63550 bl Js>
Sedyg> ool g eiield Jled dio 5 wlo ol (ogix aho

'/



[N L.o)w gsL.LQ,c f)f wgy ‘(;.)L.a )Lfi

o 2 Cudbge Wlgige o5 Sl s in e Sl 6,90 Slalllas
a e ol e oz ez nl s s 18 b o | Slides
A5l b )lars ol ool odlds gy 1 0 50 Aigad lgic 4y cou,S alls ol
3

Sledbl aig8 0§ bass alex I Sledbl sl 4 wyws &

S92

el sl &y s %

b Pl b 4 SiS g 08 il o pletle 6518

Olede!
Ol )3 (raeb ases glagledl 352y %
il 55 bl b %
Sleds sloagez o obolad § JSo Jates ble G 5l cos S @il

OF o stz ) b Jinps asgazme a5 cel onds S5 )] (3,5 5
59 60w 31 g0 g ails jo IS ko YU Jolds acgazs ol .ol 28lg
lalas 4 555 S a5l ails Lol bl s odle gl ol ol (b
SrsS bl S b VB 3,0 (550 e GBI 4o 4 e (5,500
59 ol st opdle 5yl bl albedgr i b Wb e Gl g ol cuta
bl 5 albess> slad 95 o VB Sl o )0 ;505 gpvam @bl S
5 &dly Y o8 Jlods saisS 1o wilbdge [VO]owl atais alociin
bsnSip g b 0 (2o cuta (og LaS (pl aBloe S5 (oulo
sl Sl 45 31 995 i )3 (K sloaind 5 S (sloo oty

2590sn 929 4 Ol mhaw (555 2 K5; 9,88 3k

I¥0] a5 a5 (samdn g VS

5 ~Jad (TS b S Jelite 55550 bl> S (sl L
550 60w sl b ogs o5 g o8 el o bl cpl.conl ooy
gdly bl il Jlad st 55 o0 4 Jeite Gl 4 5 5,5 ol o
by babl o) iw aiwe ble 4 wo 5,9 w8B S 561 aw
odd il Ll (g)les s ble apa ol led Gl o)l sasng0y
e 8558 oo 50,5 o by a5l b Y US 1]
Lo (28 S 50 5 (S Oopo 2 alls (nl )o pSol aes e L3S S0l
Oole § b &j50 4 Ygars (62 glaails sl S0l ool a8 5 13
Lol 48,5 15 Ly Gle jomme S50 )0 5 ST s5ho sladised )0 (g Cul
by oe Al cnl 0 550l GUI 50 (B> 625 ) E S0S pre IS

Sloaz o sl b wyp 4 DA e asS o colan olaxsle
aS el ooy Hlis 6o bl cwl wsls y Glopls ahis mlaw b 580l
Gl aazm )0 olaad a8 L ol gz s 4 S 20k Cole
ybgs 250l So ludas L AYAD) plins 5 (g ke (pizman Wbs
S fSas Sol sl sad ) ol (e Sde oS iles 5 L
L oogs idgh 50 V] ol ol ce o) O jglme jo Canyo SsS sals 5
S aSoe ol "aplasle b s glr al el Glie
aaly o (ool gie S plyie 4 bl (sl 5 4505 (SlSe (sl
Sl sy B 5 oeizmen wilowd aSlis leitle pgyiin golen b
Canl (5o 5 p3Y CFD (g3luand olSLle )1 (alel plime Ghomin
b 5ol g0 0, Shee (stmmlio 4 [V ] oulegall Soo tmghy 5o .l oYL
Sl ooy Hlis (g5luand mls .cuol ails y lopls g (g0 alaie o
a slopls S0l S o Shos 5l g o @b bz RS0l Sy 25 oS
#50L 8 slaad ()l e a5 el gy sailes o 3k cs s plen S
Tobw 69y Sk Sz )0y Jlad BB slnl e &S Cenl (g pe
D9 s

il 3 i sladils slga olmle 5 wses 4 5o [MV]LESS
38 a8 wloe ol g Lo puSob ayges 1) Jelge o Fodes SiS 508
[Y¥] odasl )l SLLs 5T alad lop Cucgrlan o o 0yl 15 bl
5 b s e 3 Olpl (e S )lere yolis (n St 5 (Ko 5
CLBs cuond jo a5 ails oo o Tob 1) g ands > 5l (g0 00
e blgn o Blie Bk 53 5 35800 Culaa JUIS (39,0 4 0k (53955
Soaglls 055 Slom 1S o 5 il o 1alS JLad WS oo s Ol )
2slse pleislo (gy8 1) S5 5 garhae lg g 0900 plazl (9,0
31 Se s sl )b ez ok K so0e sjluacs 4 [YY] Sl
)90 Slgp e cpael ollys puSol a5 wilaxdl o gl wilaxsls  w)s
45 aas e lis @bt ool aile 1)ls ol o ot ju o s> 1) 5L
st sl ol Rl S pSol o0 et Sl 3 >
Ol Ol lgse Lol & olaais 535531 b Guizmen tarbl se (SlSe
5 b Gezes 3,5 JpS ok Cepe Sl a4 ] ok 63955
a8 slbolasle o lsa ob,> CFD (gluarcs § cwyp 0 [YF] 1) S
50 by Sol cpl oS8 BT L bl wlaSls,y ool oolanwl 5oL
8 st 50 Laxdg o 0 |y lsm by dogdil Cglate sbais oS iuz
Slo ol 5o bagd il obal il 53l a5 ams o olis igh onl gl wilesls
e a5 5l G ()1 gl 4 A3 gl Coi)ad b S
300 ol e s 1) 50l 005l palS T gams 1o g0k b, oWl

e ol gpd9e 4 I pgi) g Coeal 4 b fagh cl (oeles
Jans baws g ablie oyl (5 loms Con 1 aiS o o)l o 5l Lo
5 SHlSe ludige a5 ol oy (55,3 pdibasass mbie 5l ayg, o oolaiul
ol ol )3 095 (sadby g (i slaa) S yo 1) OB iSTae b ol less
Ban opld Jo a5 05 IS, ggdge cnl Gl oo 0,5 )5 4 et
Sy 5l i 42 waeils g 039 e Sgamme Lo 3 5 Sole b
Aib oo p3 e 5 ocdgs (o icelo

S W -
s sl )l Sl 4 (69,90 sladigel gasllas o5 Sl

WwWw.jrenew.ir........  [— info@jrenew.ir

¥
ey

Y,
Moty

( v o7 (9 @ sorirte¥ 6 b aprd s o f N6 gl g }




¥

R
e

Yoity gt

( V50 gl ol o Jo) opletin e Jluosi p pdedoitos il @l  coladsld }

SeaS g 05 weldl )3 (b dsed 0 2Tk 65 L ol Jl goae Jelos

11 Velocty Magritude - /s

0 0458291 m 0916581 137387

oS Wb 555 e bl o lse (505 gamais FUSS

w
v

»
S

3
3
i
i

TSP e ——— |

i
4
!
4
4
4
'
i
'

4
TS
Y 1
i

O e

3
¢
4
§
)
3
4
3
@
4 4
i

e

S Wb sl boysP iy ok Sy g Cur BUSS

(53l SN abs> (5L 5 5ol jlutmsds -D
25 8l sl (b g 50 2 F0b 0 Shee o920 (o) 2 Sz 4
SlagSl 5l (S plpre @ aledg g 2ok CFD jlaans § (o 2 I
Sl & (gilutnd CundS sal> 5o 55 el oad 4Bl (ag (5 lons
A (S8 Sl Glajle 5 G 50 Sgzge Slae g oliwl Gulul Ly
it )l sl gz aslind an S (s 5 el ot aiSls 5 o lgiol
Sl Dgli ooz (6l (e 5 s iDg b
5y30 s bl oo pie o Blo YFe BT+ 5l )l sl Iy Caslies
1S 0391 515 )50 el by sl 5 dilate 51 pgr ellas Ly sl 53 ool
it b atle 55 5 U5 oS 5 (o)) Sie on wiuts Jals
Sl 9 Sl Dlasin jalo nlns I8le 5 50 L slao oz Slakis
ooliisl 550 (il 13810 5 50 (63ltnds Sl 0 50 5 005 drnls S 40
Jeloss sl I8l 35 50 (gon )5 (GalE (3Lt I iy sl 00l i8S )18
Sl o 3gzge sz b, 6l 3l 5 4t bl 65,0 T 5 Yl
pr  glallle wlie plo s pledol el (Sin b e lojle Sl
plails ol jo 1S el GBI gaman giladae 4y 9 00 5 o 5 0S5l 158
ol odalice LB Joaz o Lo 3l Gidu cpl slalasd 5, 9 S sl

S Wb o albrdg 5 5ol Clasia Vg

oS el Lol slalas slal

el gl ”
sloazy o ‘sl . ab!
S
5ok (’f R
(mz) R )‘5‘; d (mz)
(m) (m*
V.5 (R%s Y$ OV,

... info@jrenew.ir

wWww.jrenew.ir........ I

I¥0] oS il Dl s ¥ IS

(5ob SBUNalsge sLas g S0l gilwand  -F

S8l ey ol 1y Jaw caSgsl jl8le 5 10 g, sl sl (g3ladoe 31
Sls g 190 byz 5330 4z e Guled Coz 9005 (30| Swsgl
2182 Slyz Gileand glad pew g 4 Col p3¥ (o (SaaST 5 e s
N0 o ¥ ol Sl b Lsb oyl g aiblay lezsle Gl
5 Lo SLbldea bz 39y boaer Gl plidlo el oo yiien
9 obsr @ip O JSb el oud e o oy S Al aex
Ok 6999 S o (o0 i LSl b 355 0 p3 1) 9o Sae pa pss
1545 035,5 daslne Slsad e LY VA Jls V52 YY 55, 6l lsn
(FJSB) Sl 0092 4l 0 50 VAY (e o jl s 52e) - el

m/s
A 2.51<
2.36
2810 T
O | 2.22
240 = |
—_ —_— 2.07
wv
% 20.0 '-7: 1.92
£ 160 —= 1:77
=
T 120 1.62
2
656 1.47
133
4.0
—_— 1.18
0.0 Lt
1 2 3 4 5 6 7 8 9 <1.03

Wind Speed (m/s)
el yo ol sy Ol yis ¥ SCS

4 g al ol bble ol ob,> e cwl atin a5 jghiles
Jelse ploo bS5 5o ol ol oS o Loy Jol5 s e Sl S
9 o Cagby bed ozmen (Sl )l u':'*t‘.l"j Ol p 518,50
S e bl ol le 505 g sl s o Slee FUSE 5l &Lﬂ




[N L.o)w gsL.LQ,c f)f wgy ‘(;.)L.a )Lfi

contour-1
Velocity Magnitude

7.73e+00
7.34e+00
5.95e+00
6.570+00
6.18e+00
5.79e+00
5.41e+00
5.02e+00
4.64e+00
4.25e+00
3.86e+00
3.48e+00
3.09e+00
2.70e+00
2.32e+00
1.93e+00
1.55e+00
1.16e+00
7.73e-01

3.86e-01

0.00e+00
[m/s]

[} s

P> oo Iy 1Sal GBI o ol e pu (0500 ahaie HeulS £ YD

63959 Slgp (sled o4 258 0 oamlive VS 4 425 b Ko (55

2B laze sles 5l S ol 5 il (gaz 10 0 50k 5,k 5l Sl 4
1 slan glos a5 098 o cdalin lsa b > Co gy i b ol oo
Alas ) coglin s bolar o Slos slos (2alS e g 05,55 (6 s
Sl 15 sy ob 45 el 0pmd oyl JEnl b a5 il e plozsle
595 @bl olebe )3 lanze slos ol g pllin i g 59, SLL

Dy

contour-1
Static Temperature

3.86e+01
3.84e+01
3.81e+01
3.79e+01
3.77e+01
3.740+01
3.72e+01
3.69e+01
3.67e+01
3.65e+01
3.62e+01
3.60e+01
3.58e+01
3.55e+01
3.53e+01
3.50e+01
3.48e+01
3.46e+01
3.43e+01
3.41e+01
3.38e+01

contour-1
Static Temperature

3.86e+01
3.84e+01
3.81e+01
3.79e+01
3.77e+01
3.74e+01
3.72e+01
3.69e+01
3.67e+01
3.65e+01
3.62e+01
3.60e+01
3.58e+01
3.55e+01
3.53e+01
3.50e+01
3.48e+01
3.46e+01
3.43e+01
3.41e+01
3.38e+01

e
=

0 S0y

BT ERY RO E R S T {{ P PP PSR SO ' L)

S )3 (oo Slene slalad o F Lo ) (o S0k pj sl

o 9 008 )ly b slaailas 35k jlga by bl oo (b S 5e5
e lad alopw cge Ol b ojli> Jobs 5 (29> 59, 3l seee
g Sy, Sl S8 1) Olalllas )ls Jla )3 Iy oum o aelol ;5355 o0

A\ \

Oyge Joe lns Bl 5l S b Giagi (nl o Joe Gioie
Siloterd b ol (Bsld el 13810 5 4 Je 055 5l i el 4285
bao ol JUil oy D 551 5 ke cales sloylidle s o o
ol 138l (sl ol @l s 5 dilne | (B9 Sl sleyS Jols s
ot Sl 5 S 5, Jolyn ol b 5 ons iy iyl
by 5 Ol e Glaloyw 5 (Fogn b 58 e a e bz
loosls 5155 13le 5 cpl 5Lo 8 50 coudBl glaosls Ll ool aisls
oS Slye 4 VA Jlo Yo YY) (sl (oulidlsn Glojlo el
el s & 58l i 55 S 553k S it 5 JLo )
G470 dw T ;2 )0 9 005 yhe Bl VLYY Lo cpl jo .50l el .ol
Ml.:sc I)L> $99,9

3o balpl By i -F-)

S )3 (oo Solene slalad o § s ) (o S0l pj sl
o 9 00l )y Tk sladilas )b jllea Gz wiloe (b a5t
e glad (lops corge Ol b ol Jols 5 (25> g3, 5l e
43,5 00 okl o laslinl Jow 5l Sasl Jow gilwand 08 o0
VA Y52 YT 59y slos o yitien eJlow 5995 sl slod canl 00
oS Cpiired el oals a8 )3 lai o ol )5 le gaz s YAA L il
okl L, g )5 s 5l slao,lax 5l S e ) Culus
9 ke Ol J58le 5 50 (iluaned Sl (S 55, (ool Ll
el o0 I gl Jli8le 5 0)lg 5 el (WL (655

@ i g Sy -F

OR85 S 5e g xS0l Gl ileanet (b s gl e o
52 8k syl e pus el 4185 550 (5 e haloy D1l 5 (oe>
27 LAY Slsad (o5 5l g5 @l 4 29 b 65 )0 el
Gled g ey Sl pss Gioled (gl Judo ) 50 .l o0l 00w 4l
55 2 5 Y jerme bl )3 (6,500 57 e sliwly ;o (S wahaiie g3 5l Ise
&y \,0 éL&J)).) ksﬂ' cJaA.aw‘ o 4..3; 3% ‘ﬁf.)lg 6La_9)|)9...:l.a
79,7 JUI 51 Glul i)l (oo (Auigy 2 0Dl B 01 515 (e mhans
951 BB ga (2955 5 (8 bz )8 Su WS g 5 L
Aol (2ot Olsie ]y 0 o Hslre (LB sLaB L b e s
Jol> a8 ol e gl 330 5 5 (iluand @S el mlai S
ol oS ok gt 5o I9p el Sy il eV AY ey blse
Sl b a8 dils plass o Gl ash 1o £ BT Sa p a5 Candl
S slad w4y 1) 1F0k 5,0 lgr )l S ol GUT sl by
OFw $09es oy 3 1y Jlo by (sdwsin FUSE 059l 00 y0 28 > 4
Sl jolsa b o e g a5 5,5 caolive (lg5 co B3 oo LiS S8l
ol 00,8 o ali8l 55 LT gLad 5l ol zg,5

www.jrenew.ir........ I......... info@jrenew.ir

¥
ey

Y,
Moty

( v o7 (9 @ sorirte¥ 6 b aprd s o f N6 gl g }




Y,

Yoity gt

( V50 gl ol o Jo) opletin e Jluosi p pdedoitos il @l  coladsld }

S g8 wldl )3 b dsed )3 250l 650 L &l Jlasl gaae Jlos

2 s yob a yal (nl 09 pealsS I9a (cdiugh) (Rl g Les (o
S5l Sran e 5 (5350 5 423l b QLS ()l ol il
W oo malS i) Glesle IS

3 t3we
2001
2880001
2rter
20mae0t
3880000
o
2380001
22w

&

i Al Gl S g Gas S92y b ol 1 lon sles s AJSD
456 el (F asl e (Y asl 5 el (Y asl 5 e ) (O

1340001
tey

P i

. i

S5 Azl g guuge -V

Rl 5 Olilese doojom polod 15 (655 Elie (5538 59, Cuenl 4y a2 g3 L
5 Tob e 5o 9z ge bty Sl s pSo s b bapletle (b 5o
Bras Gle GalS 4 pdhaass mle jl oS lae gaieo o pioren
sals a8 ol T sl Sl saiSS Gyl ol 4o sl o)Lzl 655
saslig Sae O LSLe 5 Lol Galul & 4395 G 6551 Brae e
5 ey b S pogdle a5 Selios ik (Sloj sless SIS 551 e
o lged (s ylylore om0 518 La e 55 1) WSle Gialel g o, Tl
el ol 1y ozl S0 5,0 5 o0l S US04
ST o] polie 51 (5,0l ()l 80l & o5 ol b 5 o 03 gl 2
WSS g 08wl 53 (oo lere sla)Sal; e S (So S
G Ggh ol )0 opl plo il oogr (b sased 5 1 L, 5l eolail

wWww.jrenew.ir........ I

... info@jrenew.ir

)*‘U OH8)5 Sh po by Al pe ul (gleand 50 00y Sl &S >
o lil gy o pshiles ored ©)50 pleiSle (F3gp b e n e
bl b 3o Bgr S hls (o0 S sals 0 pSol T slas s S
ilopms Sl S 53 o 3l s 5 B9m (siluannt sl oo
el o JUsl (i S¥olae (285515 )3 b (giluannd Sl e L2
slaally el 5 atily Jlw slo Sawomy ol cpl a5 olil 5l og0s
LI asloe Jolow 5 Jo slp o (Ysb (Sloslns 0loj 5 698 sl
0t 0018 s ol ! 5,1 JUil (galluno Sy & oy JUiil allics s
A Slp s gogas F i bl pwlislss slacols 4y a3y b .ol
@ a3 b aimmen ol sl Cawd 4 Cele p yTe die < OFY ool
LS Gl S il az,0 YAAD sles jo O s JST olpee
2y VIO pies anld gabavly 4 o mpeye o bawg ool Qi
crd g Pgr ($O9x sl i b ol plo el o e e
@ Loy e lagsiluoand (sl el Jli8le 5 50 oo oz (J)1,> colas
tlosls sl 1 iy ol
Gl L (o9 5l e 5l I9a 0l wad o0 i (lednnd b
ol 1, U1 S sles ooy (2352 b ol 5l (g 5 0t axlge Lo
An oo las 88l g gogec alade 93 jo |y GUI sles [eulS O IS s o
Slsp ol g & o o 361 (glos 45 ] Laseiie Lol ol 2
oI5 le ez ;0 YT oSk e 4y Cosl 035y 4l 5 ) AY (6359

Ll 0w éb‘ )5).4 B

contour-1
Static Temperature

3.54e+01
3.42e+01
3.30e+01
3.18e+01
3.06e+01
2.94e+01
2.82e+01
2.70e+01
2.58e+01
2.46e+01
2.34e+01
2.22e+01
2.10e+01
1.99e+01
1.87e+01
1.75e+01
1.63e+01
1.51e+01
1.39e+01
1.27e+01

1.15e+01
[c]

0 2%!)

Sloe Ol Ce e 5 s 257s b S0l Ul slen los St ¥ S50
Al ) AY

o3k 50 1) piie cnl dge (63959 Ol S oy p S sl o

iy IRl 5o 4l p ) Bl e O e ) aglin e
lgo Cae s Gl b 060 0 caalice L molad ;o a5 jshiles .gles,S
4 Goye awbiee B B0 lsr sles 5 63955 lsr sles S
e ay Los (2alS (e (i 4l 5o ) gl Gl Sy o
Cyo 50 BBl (Vojlod A JSE) gt 2l 1) o 5 il (gaz 09

(o Loy A JSs) el adly Lolis ol 5 il 4z ) 0, sue 4 4l 2

Bl slad jog S> o8 cde 4 YU ey jo a5 Conl ol el ol e

JEs! slp les S 5 ot )5 Laome 5l Sy s I by Sl
‘eliub 5o as wslb 5 U"l ..J)L\;' S99 29> u-‘ 9 ‘51!) JL....; uLa.A ¢)|):>
oals aals ey cbdS b g a3 S &jge Solel @l JU T ol >

'/



[N L.o)w gsL.LQ,c f)f wgy ‘(;.)L.a )Lfi

[6] Mollayousef, S. S. (2015). Local Architecture: Using Traditional
Persian Elements to Design for Climate in Yazd, Iran (Doctoral
dissertation, Carleton University).

5 b LAl o)) Canb (Ko g Wl (VYAL) Lo jaeme o5 5> [7]
5 Sllas 55,0 (s (b lalan 5 2l s jshite & poles
R ]

olssls Shlasl (lpl i 4l odldl oy (VYAY) wg (Lol [8]
AVYIAYY e

Oleitle (iloSiw Sz gilene lop B ol (VYA Lo )y as [9]
A5 g ibeSm (Holli (uiliss

SV STl lac sl Gromiw olie (U o) Clod Sl 5 aumg ¢ LoL3 [10]
polan (5 )lome 53 il Sl olezzl 2 0T b (6 0 slalad 5 (s loxe |
O S b olere 5 0 slalad i smg5s 50

(i fthaciin o s rol (60l edese £ punmedle (b jlars [11]

PR s smb 4505 50 0L L8, Lo (VWAP) snr 5090 5 Jadllsl

Y- (VOV) ¥F bisg ) Lameo 5NCFD SaS Gl (gg3aald gling,

\vd

Doy ShLlail g lexe (5,05 Sl ;0 (6w (VYAR) awmeadle () loxe [12]

Ol el

[13]Roaf, S. (1988). The windcatchers of Yazd (Doctoral dissertation,
Oxford Polytechnic).

[14]Behnejad, S. A., Mottaghi Rad, A. R. M. L. N., & Jamili, H. (2012).
Traditional Components of Iranian Vernacular Architecture in
Contemporary Projects. The Journal of the International Society for
Interdisciplinary Study of Symmetry (ISIS-Symmetry), (1-2), 24-29.

[15] Yarshater, E. (1989). Persia or Iran. Iranian Studies, 22(1).

[16]Hejazi, M., & Hejazi, B. (2012, September). Cooling performance
of Persian wind towers. In Proceedings of the 4th International
Conference on Harmonisation between Architecture and Nature
(Echo-Architecture 2012) (pp. 197-207).

[17]Karakatsanis, C., Bahadori, M. N. & Vickery, B. J. (1986).
Evaluation of Pressure Coefficients and Estimation of Air Flow

Rates in Buildings Employing Wind Towers. Solar Energy, 37(5),
363-374.

b slbailse 36 .OTAF) x> (sazle o Ml cololisle 1ol o o5 laiie [18]
Sy 1)) 153550 asllla) (e 3k slalad (5l Gall 2 5 b salS

FY¥o,les VYAF Lol dame Sladllas 5 Ldl s 4 i (05 5l shws

[19] Awbi, H. (2010). Basic Concepts for Natural Ventilation of
Buildings. In CIBSE BSG Seminar: Natural and Mixed-Mode
Ventilation Modelling.

[20] Elmualim, A. A. & Awbi, H. B. (2002). Wind Tunnel and CFD
Investigation of the Performance of “Windcatcher” Ventilation
Systems. International Journal of Ventilation, 1(1), 53-64.

5 05wl o (oo laals lens Sla Sy OVA) e L3 [21]

Ol g oDl ol3T olfsls ool Ll «Sis

[22] A’zami, A. (2005). Badgir in Traditional Iranian Architecture. In
International Conference “Passive and Low Energy Cooling for the
Built Environment”, Santorini, Greece (pp. 1021-1026).

[23] Hughes, B. R. & Ghani, S. A. (2008). Investigation of a Windvent
Passive Ventilation Device Against Current Fresh Air Supply
Recommendations. Energy and Buildings, 40(9), 1651-1659.

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

ol olerel sbals plex 88 aeliowd (VYAY) 5lS ( col8 > [25]

Sl Glojles ol ilacl ¢ gjlu il 5 6 lore saSiiils Sl 5 ol 35 0

55 SKinh

WS IS5 pelie g agSll g malll ol (i Ol lone )l @ (liiws JLso
elodgy T3l oLl a3Vl 5 ()L Ll pd Ssate (RliE vz )3 oud
9 )LMS B )Jl » LﬁbuT 5 4SSl P (_gjl.o.xn (_nga)'Lw Lb),fob
oo b Sl Joli 51 o 5 008 20l i 3 bn ol ol s
yn & jshiles 05d oo GlaiBle A3l glad o ly leojlas JSls
G5 s s Ol b clite Jl8; 90 S0l ol o9 plim 0 0y )8
dlas ole)S cod,b o Slae il il 0 000 oo lid g5 5 LSl
Lo glos oS 5 oogde g oals Slaizle o)ly ST (glon dro,lax g
Llsa 55, oloml olels jo Wb oo 3 gllas slos ralS coge Sl
weslsr sled 5| 5omly Glizmen (T sloelaz slos a5 1. Fol (5 51 e
Ol ade 4 by Sl ) jo g0l g2 g yijs a5 canl gloj 4y bgs ye
‘ﬁf.)l.; Lf?)L‘" LSL‘M)“)". CJa.u; )| LsT)|);> Fhald g .]a.._'z.a LSL“'» OO
o sadgl Olebu jo .l oo malS ezl gl )2 g oo laz glas
Slelo jo lgn slos ialS' b ogd oo laizb 8l 192 (550l (55,05 51 40
Ogms J&I lea JBa S0l sbeo oz g 0,5 cde 4y b gl
5 B DS ol S0 goad 508 o slen S 4y s 5oL
20 e yst pdadd f1 0 05l e Zolas lazes 4y 5 Sl S i lee o Lid
55k s 318 sl 5wl ali8 5ol slaofaz slos g, b
Gk 5l plessle I3 slsa (nl by 00,8 o0 3w laoms (slga 4y Cos
Jos (gauii e iS00 SO aile pS0b g 0ads Colan e 4 S0l
.A—;SGA

SO55 ‘_;Las‘_g}';l)';w‘ Lglﬂl a5 R R QLM.: allas C!‘.’-l )“ J.ol} ZEJL.J
Sl bl el 5 St 5 05 0ol sSs laglozle ;5 b
il el iy Sl (S cuS Sl oolainl ey LSl
Ssilodnd Gk 5l 69,50 s8iged 10 S5l Bras ol Slagl il
Olgien 7Sl (69,90 Gdigai (gilwdned bl ulwl 5 aww, SlS1 4 CFD
o 020 Jals g0 slsr slod 4 o 4z ;0 A LS slen gloo
S Slexe ;o paie pl oS 08 Cle 098 0 e ahade ol o AT
Sl b Jaio ol & 55y o 15 405 Sl 003 g
Ol & ool 5Ls 09 00l (Kiien (392 5112 5 (s9h0 5 2B (099 50

&zl -A

9 Solere Olnl 5 Slased 53 sl jlexe (VTAA) doze wpide [1]
AYVVATA QO o o] sl e

lazdl 4 (o5 Cugp ipeis xS Jal (VTAY) &y)lg 50 (Slodol (ol [2]
ot Sl ¢ s

st Some VAR (s 5 3ol sl gaiasame (oS30 (3
90 Pl Lad (Sim b pole vt ga 25 Ol

sabal; 50 oo s )lone 2 95 (63,505, (VTAF) ol Ll 5 Lo,dE (05 [4]
099 sl 3 ilenelay sloyie i ol silene b T )bl
Ya-F- ()Y

(Gt kg (VYD) diyaus oo (o83 g Llis ( J K (gowme [5]
2l bl ooy 19,50 anlllan e sl )Sal, b Sl 58,
SR RS e §)lese

¥
ey

Y,
Moty

( v o7 (9 @ sorirte¥ 6 b aprd s o f N6 gl g }

WwWw.jrenew.ir........  [— info@jrenew.ir



