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Obijective: Asbads are a sign of creativity, initiative and innovation of Iranians in the hot
and dry climate and windy areas of eastern Iran.

The 120 day winds have been the main factor and motivation for the invention of Asbads
in Sistan region. Varmal Asbad is built inside a complex of residential buildings and from
this point of view is unique. The purpose of this article is the interaction of Asbad Wormal
architecture with the characteristics of the natural environment in terms of orientation with
the 120-day winds of Sistan, emphasizing CFD computational fluid dynamics simulation.
Method: The research method is descriptive-analytical and based on documentary studies
and field surveys in the scope of the research. The volume of the architectural mass was
designed with Revit software. Urba Wind-Meteodyn software was used for geometric
preparation and Ansys Fluent software was used for simulation. Ansys Meshing software
was used to generate grid independence, and WRPLOT View software was used to
identify wind parameters.

Results:The results of CFD computational fluid dynamics simulation show how the wind
flows based on the speeds of 3 and 6 meters per second, in the direction of the 120-day
winds; The northwest wind creates more air flow in Asbad than the north wind, and as a
result, it increases the air circulation for more functions of Asbad.

Conclusions: The results shows that due to the location of Varmal Asbad within the
complex of residential buildings, this particular type of Asbad has had more diverse
functions than other Asbads in eastern Iran. In such a way that the proper use of the 120-
day winds is an effective help in creating air circulation in the floors of the building and
natural ventilation in the indoor spaces during the hot days of the year, and it shows the
interaction of the architecture of VVarmal Asbad with the natural environment. Therefore,
apart from grain grinding, the applications of Varmal Asbad have been for natural
ventilation and cooling.

By NG DOI: https://doi.org/10.22034/43.185.31

Publisher: Natural Disasters Research Institute (NDRI).



mailto:behboodin@uoz.ac.ir
https://jhre.ir/article-1-2455-fa.html

[ Downloaded from jhre.ir on 2024-07-24 ]

SLOL b (5 g s 5 (rmbr Tauzxo S T 39 b Jlo 59 o185 g% SL T (5 jloo Jollai
ol 039, 1Y+

TS 1| 35040 o

behboodin@uoz.ac.ir sl .\l pl ( Jlj olSiily (g lome g pi 0aSily ¢l bl 09,5 ) bdkil ¢ Jgfune o3iany g5 .)
Kianiakbar@uoz.ac.ir :asbl], .yl ¢ ol ol&uiily ¢ Slusl pole 5 ol 0uSiiily Ldlyza 09,5 Ll ¥

oS> o OlNb!
A ol Gys ju30b bl g s 5 )5 wmaldl 3 il (6yely g ,IS0] cudMS AiLis sl ol idua o o5
J315 53 Jleyg oL ol ol 039 b ddlato )3 Wb ol glyi3] Lol 0355 g Jole 059, VY- (slasly iyl dlie

Silore Jolss ¢ pils dllie Bun .Cuwl 5 )84 pasio ¢ )las pl 5l g Cawl oad adls  SoSume (slaylasd b dc gaze
il 53S0y W (sladl b (g pScae )] (omb basee (5o S b Jleyg dbopl
sl CFD lelirs &Yl Kpoliyd

039000 )3 (Flise sl 5 3ol Sllllas y (Siue g (LS = oy (iegl Ubs) IBReH (99
)])Jba)_s )I (D L;jl.wb)[..a] LS')—’ S u_:>|).‘o Revit )I)Jhn)_, L sylone 03¢5 pox> Lol Uy D)ge
IMiwl W5 s edlazsl ANSys Fluent ciseld ! jl38le 5 5l (s5loands 1y o UrbaWind-Meteodyn
ol 0445 o3zl WRPLOT View ,l58ls 5 5l ok sl el b caliis (slys s Ansys Meshing ,ljele 5 b aSus
s o glie ok Glys (S5s5a CFD ilusbre eVl Salisd (gjluodnsd Sllos 5, gl (Bl
Sloa Ly e o ol o s Jloud 2l S o i 059, YT+ (gladl s 5l il p g0 £ o Y
ez sy ob !y olos Slas (clp lom (53,5 Ll38l o a5 4 g Canl 03,8 oo Sl Sl )3 1) (6 yndi
Lol °'>)9Tu‘°

Lol o5 55 (nl (sSme sloplail amgazmo 51 5 Jlogg sl Cumbyo a5l 106 S doesd
ool 5l bl (6,50 ye o GlaisSay cal 4l ol 5 sladll lo 4 s g Estte oo Slas
£S5 pllyo (A3 slalad > (aub 4apd 5 loidlo Olads )3 lea (53,8 dloul 13 (5550 SaS w0jg, VY-
loa)l8 oyl amd o Gl st ) (ombs Laome b Jlo sl g)lane ol g ol 039030 Lo
ool 0397 35 (S5WoSS g b 505 caa @ME Sl s Jloyg Sb ol

DRAR AN Y I
VEYLYINE 1 il B ,U

o jlgads’

(509 Solonse
S ol 5 oS

)bwi

BY NC ulf..\.wuy ©

sl lgw 0aSing gy bl



mailto:behboodin@uoz.ac.ir
https://jhre.ir/article-1-2455-fa.html

[ Downloaded from jhre.ir on 2024-07-24 ]

VEeF DAL oylois FY 0908 Liwgy Lo g (ySomo vy

EPRY-TY
u).gt_w as Lbbl;uu] uol> Ls)l.o.xo 9 uw dalais 039 VY- L;L(b.)la O)J94J 9 ‘_;’.ub ]a.ogo LSLQ’;;)"B ALY J)Btb)w
g e Jole 93 ol 0)Slas 5 Joles calil (gl (gl plol ddo > pils dlie U ad caw )l Mol o 5 o
03lai ] CFD Slwlee ¥l Solod (gjluoannss slaylisle 5 o 5698 9 cpyiae jl Giooi cwl » coyenljl ulyp Slus)
o3l wl 595 CuBMS ¢ ISl I s oS poye ot el Sblo 5 (s p58 Bblio ouldl 5 ol jlads byl .Cunl onis
@le 32 2kl 5 S (651 Sl a8 05 jLast 13 1) sk b ulyd g Jelge Sl (pSope ST b g 03,8
W51g5 e 09 el byl 5,Shas g 3L wlods xbs (slag s e ,d HERSIS Sloyod b LS Witud ply Lo
oioR ol Pl ©)gps a5 il Aty S93S (5)lens 53 (5551 B Sl (6T skx g 0L I cuslie (oS > 53k LA
9000 Jlo Job plod pd lasl a8 dge jd ol sladb ol cdel ditun (o390 yommo b (o0l slowl o g5 sl ]

5 ©AB (Gl 09y Wo (slansl pglie (559 Cunl 033 513 () 23)50 2B 093 2 bgape Jlojg iyl oSS
Altis . bldtnsly w0392 ol yors SME sy b lojan a5 Wadl g4 ol 3939 1y b ol colo Lol Jds &5 (lasgSa
039t (b baoe (Lo (S b (ilane Jolai (ygel s (limgfy (9T &5 €85 S ©jg0 pl @ 5l laghs
calis gldes g mole p b5l lon 4l (gl g canl oais plosl Jloyg oK g8 byl )3 oyl 0y VY- (sladly
lone Ly s 03 VYo (slmly Jolss oy sty olizalol 40 b o8 ool (o singy & S 095 ool (550
53] Jlo gy o85S sl ol 4 095 0 okae 4555 s gy Sl 90l D5e s 9 (alwlid |y sl ]

Sl aily (00 Slas Ao i 059y VW gl b (g pScas

R 3 M)
el 0 plol 5058 blie 13 bl (slase (5198 5 mge (5 lone 52 3 136 o398 9 9090 b Lape olasingy
015 plosl (pole (ighy Baos 9 383 pobots Jloyg bl (s)leme 2 3505 b (anbo bame (slay Sy Jolos dine o Lol
e oigan il slaair I Lagl ygld (b g ol el 3Slos ) 4 oS olaimgh; 4 aob] 5> .l

Dgdbise 0Ll (oS g (RS i 99 )3 it baye 3yl 50 o] sp0 e

S SRR

sl (JS Byl sladiiz 350 3 gy e il claislyyy ol ol 5 Slas Cinog 4 btae LS sl i,
g LSS (38 03 Ly (b (3L Cluwl (slap b a5 3l (U5 ol gl & a8 plosl (o3b slacliwl (5)lons yolic
s (oylome (slagSl fpin a8 amd o LS ol (ool slaslu] imgd (K05 diges .(Zayats, 2015: 685) cuul o34,
Saeidian, ) wsslo o ;50050 4 o5 1y byl cusds clash bjg 5l cpS el (sl 45 s gbds wind o aible a0,
3345 3,05 3939 3Ll 09,5 dws <6, E5p0 50 g (cwlis bl dales bl p ooylpl (ool slaslu ae; 5> (2012: 6507
(Mishmastnehi, 2015: 383) sa> o ;bii |y slodems (gyloxe (65kd (ks ced) g blio slosl ol 5y50
Mishmastnehi et al., 2021: ) aSlodg o zylao s gl (c,9ld lgiedn |y b dilaio ;5 (o3b (sl
©y3 aaio Sl g b Shg o ) lpl sl wl a8 dmd o i ol sl ol (gy9ld ey (105440
iy ol g code il 1 sl ol 5T sl @8y (ol basme b ladl 3allas 3,559, b .(Mishmastnehi, 2021) s
YAV hLSar g )L i) aslasly core bld b (o5l § Canb JIHY (6955 5 Cusyd edlitul &g pusds 5 03505


https://jhre.ir/article-1-2455-fa.html

[ Downloaded from jhre.ir on 2024-07-24 ]

Al SS9 509t | Sl olKiisSw Sl (5 laso olei

Cdd 4D g e GBIl 1 aBT a8 ol gy wtine I bgS (laiges Sbpwl ol lis lawnis cladb wl awyp (VY
el e b Lo pyd calio Slosten di el 5 calio Ko plolis pubai  olnadge 5 smd o ol ol
53,5, (Kg3 9 3l (69 5l odliul & wiwn oo Ll i b i olbas 1 bgS oladiges sk ywl (VYA ¢ Slojyue
adenl i (glome la i)l () IYAY [y San o (SL8) ol 0dgs po o ‘_’ﬂ £ yo dlasdl g (S5 50 l.m‘_'j )A.»b 9
ol)_w 4 ol Lg}’)ﬂ Ao J)g)lf uy.e 0 )L.m) L;l.aau,.bls A.>]9 OI)J d)l.oa.o Jo u]a:;uw) Lgllaui':)‘)‘ Clw g lmJLguAJ
CdyS oy e plaile (phb ol 5l (lsie o sl Glie 9 S a3l el ) 59551 o)l o e
3 2o oleea byl gl Shg S5 g adb el Sled b (FY YA (o, Kan g 315 (c9080) 3,15 3939 bt ddlaio
25§ 8,5 5 S Ly 5 051 g0l Canmlame o o e 21268l g 1oyl 1)) ) (ras il (o3 by
2,5 ol pinuaos s S slacs il il e sl g ool 1l g5l o b gl 5,8 5 056 | ity
ol Jl Juols Seolipog 5T glogiyil a8 wmd o L5 ol 5255 3blie slodbipl gy 2 () TR cgiuged 9 sa)
2lors 48 S IS e (agd s ol el 3 &8l ) s (glene 13 (ljie slosil 208 £ il 5 o Fedes
BT S| I NS Ltaoi Ol dslaio L;Lml.gu.u] Soloxo D)8 patio sla Shg () IV ) Ken 5 bausw)
(VI ooloul) il o (B yxe ddlais 0Xgb a5 g Hlul sba gyl eolatul 5 (g S0y Can L (glexe
2 actin g )lame sla i)l ) it 0 Slas 0556 5 B gjlu glome sl (et ool ol (g5lare (sl Sy
aS cowl lolpl alel gl Sere 3l (S5 daeols LgL»j OV YA lasl g (g pad) Wil oo bles Ty Lmblgu»i
G SH L duolie jd (g0l ol Sl slacgome awyyp aS Dby L Ll dase <l o lacis (ool ol
Hatef Naiemi & Yeganehfarzand, ) sl co 5 lgen (3b (slacbul 51 gyl po,m0 9 cdlo 5385 oy sl |y o,
.(2019: 57
o5 SiRg3
WU Ogel s (iimgs falon il aslasilp oilwand 5l edlatwl b byl 45 ol ,kd, s 4 [XVeS oS b gl
&olone 03w oyl amd oo yUis 45 ol oas ploul CFD (¢ 5bodus 51 odliil b jltass adlaio 3 Sliwl bl (o )lose
b, .(Mohammadi et al., 2022: 12) cusl 0us o (5 lore ojls J315 15 (aub 005 5 lob oS dous Lislidl cely
byl Ly lizo a8 amd o Lt (i (Sl b0 2 5 503 b latead (sloalpel (Sl s g (o052 (6lono
Jsesl @l ) (Zarrabi Mahsa & Valibeig, 2021: 1) s sles o wels a5 |y ouiSlo sbajls e
3 olel el Glwl (gygls b g 5,Slee wyp (Zha0 & He, 2017: 219) 15,5 o )15 oL jlidcos las b
08l L e (g)lone slaojler ol a7l (LS bt 9 <8)5 )3 mgh )90 (s g sl « STyl (068 Bbla
[(Saeidian et al., 2012: 9295) silors b  Suoludg ]

g bulyd anaa gl bl o (ool ol (63 )Slas 5 (33 Jlosig o 5 (Slwloee &Vl Seolns (gjlodrns
ol gliio b sladb wl b o (Rojas-Sola et al., 2016: 130) cuul (clojg <lia! (s oldlis cla iy
Pérez-) ums o bis | besglis 50 Lilusl bolo¥ o8 (o3l eloslul 55 sldlin clojsilois o (S5 cllas
3L 500 5 syl e e slp lais b j3 oL by Slasbre &Y Seolid (sjlwans (Martin et al., 2011: 941

ol d> 953 )50 cdinhy Ol Cs a9 b il a3l Db (6551 gyl om0 (gly b laid b s S oS s o LS


https://heritagesciencejournal.springeropen.com/articles/10.1186/s40494-021-00587-0#auth-Mahsa-Zarrabi
https://jhre.ir/article-1-2455-fa.html

[ Downloaded from jhre.ir on 2024-07-24 ]

VEeF DAL oylois FY 0908 Liwgy Lo g (ySomo vf

(Toja-Silva et al., 2018: 66)

5513 agerte e s dmabipal b & gy A (SIS Sl 5T b o lnns (Sl ol (3lore o g2
015 3Ll Glol) iy dzpa (Bl g 2 3505 el &S 00d Sl (iS4 SasS JUIS & am e L5 3Lk
Ol Jloyg (5148 o gSw (635 30 (A0 (§)lose Lo g (2Ll (KgSa ooy (VIR (llSen 5 (o3) o
Cgz )3 Jloyg 4B (55 10 15 ()laxo 45 Am3 g0 Lt CFD (g3lutenss Sl oolitial L cojg) VW- slosly b ol Beukes
> pite el 30l oy 3Sles auglio 5 Jilow (AF VYD (03500 5 £)]3) 2 (opmolio ki () Jlod 5 Jlod
9 sy B 939 o> 4 b b ol 4 A o (LS ANSYS 5810 5 5l oolisiwl b bl 3 ol db el g b
(VAW e g coul pl) w300 JSi ) (s pogllae 3o Sewlio slon (53959

9 bty jl og oleme e gladin juin cUd (lp il Jlo o (b famd e (L5 lpl 5 Sl Sl
ol A3 asliai (i) gadge Ly by slo gl .cawl oadd odlitwl CFD (gjlwdnd wilen mis sl Suss
9459 Byl g (rele laaSid yian ) (ele SVl (I3 ()1l 5 o)lBlesin) laibl, pole lacd i
9 Lo L) sl |y o Ringiy jlal gdaw g sl o3l (al33l (e Sl Gl [ CFD 2 (e (sl gy ] 3
ol a8l i0]38) s LSS slbpimmw Crow 4y CS o 5 (g8 — lare SleMbl g baodly s by cow
O3l allaio )3 L3 gl 9 3L (55,51 51 (57050 02 (S, ezl
F B i 3l gladlbo 3 aSg)abas sl o3g (hilase 425350 (19S5 B (slaoysd )3 3k (g9 I e3liial
2 s (o (Slgmgl Sl Shag puands 9 28 4 20ak0 (S e lodls 51,8 ST 5590 1) e ool Sy
ol odal (gale Ko ) & a4 ladol yhuw b yhw ¢yl Go,b sldlgor» QLS 5 xlaislsyy calisee Sloj (sl e
Ol 53 3L () (g b 281955 Mgy Yl LTSI uslio 58 3BT ok Sl pU (ginj 2 L34 18 S
il 0ds)l Sl ddsej )3 (YO Y- ) ccdbgly 5 (g)a) €amd oo adSS |y Gl sl ) 5 Cunl ol g8 S
b gt 5,84 pamio b Lo Ll adlaio cul ( Syl lio (B2 50 bl Cllas (s dilaio ;o ool ]
DS 39 5oLy b Caani 3925 s 4 &S 25515 (o3l y5S e palio a5 gy lodgad ald oz g ol blio o
ol &S )8 4 g33)50 0050 3L (6531 31 o3lissl (] gl g lianges dilaito 5 (58T 08

Gy 9 0y 0oy We (gladl oo cilisee slasly (S5 loj (g Yk e Gl 38 55 Gl addaie
L o8 bl (olusgigen,b yudes jlai as Uy ol osd By yme €0l a5y 43 Jlo Jobo )3 Wools cl polas 5 4295 5
bl Gl 5 Gl g o Glnl (B8 reje 53 3l et el eites B jeme (S 9 52 o0 0L g9y
Coe gl &5 €85 plnl sk by cnl ik g o odlitul lga &S jo (lsd 1 oI5l g5 cnl (8L 53 sl o
Pl 08 ol S ool (P71 YV 0ld8) Wl e oo 4 ol 5l ageste nsidir (e d9250 ilg 9 5L U35
0255 3] el ol lalinl Ll 15 s e 4 5 25900 polo 5 S (93l i )3 & o0 508 (6
Jiie 5on s ol 5l ol opl a8 aiS o a3l JBgn ol ilod gl 365 Hlee 4 1y db s 5opley g wilaislo puiS
455 gy Sy sk 1) 065 e e sl sl dstin il )l oS KRB )l Sl eslitl L bl paje 5 S e
Sy pylas sdw ) (egx e (WY DYV (ool duw) B o 390 Laayd ¢ b yoid 355 Cudlpe cpl ST 05, 0
oz 311y ol Lol sl a5 a8 il o o g sl ) 93 5l bt sy iion (liaams (3030 590 )3 (550
YV (3gama) ol FUI 118 g3 dgw b 51 Tl yidis a5 Canns (600 L da 53 9 A8 Ol |y gL connisS
O 935S baals 0gud 3590 50 i) K59 0 (595 (sladl Ll ;0 thuwgi o (6 ped (gyma YF+ dgas) (o 5wl (SVY
il DL p Ll g 359 Cduw Db duoge 9 9185 055 gud 9 Cawl yoana )5 (630 § P 1B o b Yl pIpe dliwgdy
oz p3ye 10l 0)5 b o35 4 Sy g 9 B a4 b g0 ok ay S e ) ) laerg 5 il
53203 0L (S WIS 5l sl Jlsd cul o 3 9 S0y 3l S g o Sl il (g)lpd Soy 35 205 5 Kigd


https://jhre.ir/article-1-2455-fa.html

[ Downloaded from jhre.ir on 2024-07-24 ]

Yo SS9 509t | Sl olKiisSw Sl (5 laso olei

ol 8) 0,5 ol o 31 bl (572300l ol 9 W8T it (S i 00 oo e e 42 9 0)ben |y Sy
oo Gl 0)L2)3 393 258 )3 (6503 (5 omh pEan 0w )3 (Sugf8 dgexe (p ezt (p yS5 (Ve 9 VY ATV
S8 55,5 b il aen co¥y o] Glaokul alia @iy bxl )3 adyen Camd (b g ol (il g 505900 s
30 i 3 yo diod )l il o5 dsan gl (YO NYVY ¢ 0938) 32y 493 (slody g 03905 5yite ¢y Ko o 510L3,S ygn
Jlerg Sl isles 1) Slialy sloaidly (3505 5,8 S 3 isliao Sy 5 555 S 5 (3 Slocs sl
ol )l)95 5 (6334 i (5)lese L g (Bhb (o Sy | & cusl ladiges ool jI (S HleB oygd 4 bgiye

ol 428 )3 & jao slilolle b L "j Siloze 0L (g5l 6058

93 (i ig 5
adlate (0390 039330 )3 ((sulon) (Mo oy p g bl Clalllas (e g (Jelod — (nogi (ingh (b9
§) il 002 ool ReVit 138l 5 5l ol (g lane slasjls 0355 a2 5 Sbl S can Canl Gl Jloys
Slowlxo (gl s odlawl (o5lwanid HlBle 5 4 3959 Can wlin (gjlwodlel <l UrbaWind-Meteodyn 13l 5
IS sl 0 (650500 CFD glsloe ¥l Salind slaylidle 5 g o9, 51 0L (gilwannds wllos Lilos g (3.8
&l a8 cewl Ansys Fluent cssld il o slowlbre &Yl Siolyd (oo (gl yl38l0 5 oy y50003,08 o () Sokes
e (ol 48,5 & ya o ANSYS MeShing 158l 5 b aSis a)g .cd )5 1,8 ool yae oL b 58> (sla Juloo
og2ge (lidlon (laodls jl @8l b Gal Julod g Gl 059, Ve ladl g g s s (5650ke (y 0 yslatody
ke 8y Gl onds a8 )5 S oL Sl o 5 (gilwand s jLidyee lunloe g 181 (e3Me YAVY U YASY sla Sl
Jls calor (ol ST cdlog,Solo Jl38le 5 5l 5 olislen (slaodls jl e sasldl (sl ol oradily Comsg ool olis
5o oo 9 30 4SS (slys ¢ piomad ol 04 o3latw] WRPLOT View ver. 8 )lidls 5 il ¢ «o,lbusl  wlislgn
L oldS Cunidg w5 A Colim gy &)l |55 138l 5 4 EXport Options (o5 il &) LB slLIS cunsy
230l (sloand Sllas 89, oghe Jho ) JSb sl 00 site (shojlgale pslai (295 (5) 2 35> Clatie

am3 0 s |y Jlogg ol Lol s

Jloss sll gilat Slles s,

T T
e s el 5 Lsesls Sregy Sletbl 5 Laesls
1 1
[ PE RS PN 123D 52D sblis g
L3 Gl Sl e a3 e L
J 1

Sbeand SDldes gl g S dale 3 Las

S 3D 52D sl s S S Gl s

Jloyg olGeKuw ol (e )3 3ol (g5l Sllos K, oo Joo ) SIS
QAR5 9 yold
)I Lria aliuﬁ_w u_:] ] 0345 69‘9 uwa dilais » u}a@lﬁ UL‘“’)'Q("’ é)ly )l JLo)Q o&u}& » uu.b9)4 d)y90 .)Luoi


https://jhre.ir/article-1-2455-fa.html

[ Downloaded from jhre.ir on 2024-07-24 ]

VEeF DAL oylois FY 0908 Liwgy Lo g (ySomo \ig

5 054 axio ()lese a5 sl plpl 38 53 a8kl ) LSS S Sy el (PSR 9 (rFRSLS
(FRY i o) il i3l > patto g ohaials M sl 5 i loislo degasme cpl asl Jloyg8 s Lols
asgorre ¢ Jsl (it 1ol el oand JSas pise a5 Sl il g plaiels 6‘44155 sy Jloyg oSS
ol 523 595 3l s S0t il oo slosd 2 o8BS el i bl 5 cel (Ll Ji50) 5 0 slaglez o

¥ 5 Y JS) ol atls (i5u cnl 1 55500 30 Gimgf ol 53 Skl (il 9 485 )15 odlisul g0 g i

sl Contiga = A

Revit 13310 5 ;5 3l wl CupsBige A (Jbo yg olSL 95w (35 p0) kol (it (g )lono 03957 9 o2 (295 ¥ UK

5 LUl L plaiel (395 ,lez (63550 bl G ol iyl o jlod &y (cans (i & (555 50 g (ol sy asgoome
b el i i 3 in Bl VYo ye @ (SasS ol5)3 Byl ikl 4 35sg ol sl (slaglessle
4o 5500 Y Bosbojl (e g 4Bl o) (a9 bl ) (lad a4 Jol &5 3l el g 9 pdrse oY Sl S
o o gl o o8 ol (ghasjod Ly culatel (265 oy (2l g0y bl cpl 398 o0 uate (535 po bl g
Llo oy gho asgs )0 el ord adlo Lisu cpl 3 Jloyg sbwl (WA pae oMe) 3,5 )5 Lol (claly e goso
(slo gy b JS5 e e b Bl (a2 el () 3 psn 3y o 4k 4 aplSL 3l 5550 5
aib 93 )3 3Ll el oas gly (815 55) Jloyg db wl pgd dbbs ()8 (sla sl Jolas ;5 a5 cul oad lisl 3lb
(45 ) pgd 4l )3 g ol OME 3905 Cluwl K0 (15 wl) 2Ll CaSon dil 551 48 Conl (956 @ 0l @ilas]
)5 A58 o c\;l>)4 dbl 9 W) U‘)’5 FHIN L}“’] dbl L5J>|.) (_gLa.Q °59)ﬁ‘ oS ol 0dg u.n.‘)l JJ )> 9 .)l.’u»—l ¥ dl.mb).s J}LO
ool g2 sop 9 b

alonjl cewl Lo lad L jl (glasgazms o Joiiio aS 0 @ly 0y Jloub g Jlad 1 ¢ Jloyg oK oS yiou (aogd
A4 ol gl )lome Cunidg anangils ¢ ((Jloud) lable 5 S Jatus (clid aan gl 45 ol bl g5 (gl
Sl sldcgommo Jols a8 comloads x8ly oy Cainx g Lo )D (S (pmogw Cuwl ALl ooiio (gl Slos sy o
2)93 > Lo st plo dy Comd ey o 5lai & dsgoome (pl 55 Laojlo Codl Cundg wrdagilh ol bl 9 b lais Lo
(AA YD (6350 5 (£)5) Cunl 0id ad b gy

230l dilod Ly (6958 3l (65000 (Sl lgil 53] ¢ Jlo g o85S0 (g lome i cyﬁulv‘ 9 iR
M)deﬂpla_wl_aw?f)u‘)wdl)bcd)f)nwm]oL>Jw@@)&a(gw_\e9&o‘ )LS;)AU"OU
Sl S0yt (sl Hlaijl 05 gds ¢ yisu pl o ladle degezme (ol oad elis] by laid e | dsgamo C)] éb
At Caod] Pl 3L ol dlos il 3L g9y


https://jhre.ir/article-1-2455-fa.html

[ Downloaded from jhre.ir on 2024-07-24 ]

v S 9 G | o Sloys oluis K Sl (5 laro ol

P a8 Cowl oy Lisdy slandy ol b 6j5) VWr sladl .l 3y Jaad adS” 5 liwaw 0L b
dw p bl ls wlisl gds gl (£ VY0 (Slodo 5 oY g0) 3jg o0 By i 4 oy Jlaud Cpx 3l liasl Juad
i (f JS) Jlod glis (slaglezil )3 abl (6399 a7y dlanjl 5o (slagdjl sl g (53550 (250 bl Bk
bl gSan Gl 059) We lal 5l S0 sl 3 50 i 3 Jlojg slag el dsgoone o o) o0
olase g jLy slalicd > ()l (bl g Lod uiiS s gty 0590l Wlgigo ilazls (o3b5 Conl p3y0 Culiye
5 cmlio o3l il 0554y g (83,84 patio (gylare (sl g coycplil sl datsld 35 Lo j50L 9 Sis 4 )5 ble
sl dr g5 LB ey Jloyg Sl )3 3k g8

B e r,,,;".?f?.é“ i z

JUoss (535 50) kol s (Jlowd g S yloith Ly asg000 9 (A) Sbwl 41 3 (5399 4,3 .F USS
o3 sasl
laaal 9 JLA)9 bl_,u.u] 5 sL Ko )'1 dﬁfa).q‘g Cundyg oJ...Sw..u Iy sl J.nl.w ‘)...oéla- Yy sl
Sllas (glyal 059, We slasl sLIS el «lp g @)l 555 s WRPLOT View laljsle 5 glal 5l ol
ol Ci5gld ] 38l 5 sl 59)5 CFD (gilodnni
Jboyg aslaino )3 yliwww 859, 1T+ gLl glaodly LS
o bl 5 0050 g amd LES 1) 0l cep g a5k Lol Kl o cealBl (ola el )b sedih sy a5 bl
5 39) obe (Jlus) Saconily (VP2 58" cwlidlon lojls) cwlidlon Jlol 1 Simgg ol )3 cqponlil 145l caslil Cumg
d=b calor gl st cdling Silo 58l 5 e bld b oolawl (oMo VoYY U VAEY I b dilaio (Cslw
Slasudio Wb odlawl p&)_w 9 C’;—Q} waelw ‘}9) wolo £JL» L)»L»l » DLf LSLQOD‘J C)l.o.o.]a.b (_51).3 9 ((J)l.‘\.;bl«dl L;w‘.w\:‘?b
)l3-8le 5 4y Export Options 5,5 .45 3)lg WRPLOT View jljsle 5,5 bl5 cwolislgn o] dwlis claise
‘_5_-319 dub)'b U»L.uv‘ — d]b)]&blﬁo )JsLa.’ L5>9)> K9y d.oﬁ.) Olaise L’ )L.L? Camog le JL&U‘ Koy u)I Jf;»
s Cps) 059y Ve slaol oy i (islod glp LS 593 diged S Ladd 0L v g Sl s 4 &S N9 0
9y &)l U545 s WRPLOT View I3 8ls, 5 alwgds & ST )0 a8 ol o &3l Limghy cpl jd o Jloid g ()€
ol osaliie |18

uuuuu

WEST B EAST

SOUTH

(Mohammadi et al., 2022: 3) b dikaio SWE .0 JSW


https://jhre.ir/article-1-2455-fa.html

[ Downloaded from jhre.ir on 2024-07-24 ]

VEeF DAL oylois FY 0908 Liwgy Lo g (ySomo YA

SN

931 &yl US55 s WRPLOT View 158105 aluwgas 839, 1Yo glasl G LIS diges .5 K46

059y W+ gladl coyw lawwgio (yliee 9 2l by ol oy yidin o (o S00d jos 50 g 30 pe ¢y D3 glaole )
ool Cud s 4l 10 A 9 50 cuip A oy b g Jloud o (Jguad opl (b bl owlislen o] obcns
(hHSed g (L jlome) ol d gl o 0 A dgan liucw ddlaie )0 3l Cie o (1l Cpizmen (VT IVAY i) cunl
0L gyl 3l Gl lalad o ol u‘”"’*’] N Lmdi ).ub g Al sl cugllen e (5)lore Sladllas jo YV VYRS
eodlae o byly b il jieS asl e £ 510k Copu &S g0 pall cnl el g 255 o ool &) gds
aud gy (Ve VIWYAY (08§ Slig)) Wb e (ialS Loyl iy 5 4l o A piSlas 4 0L e il 8l L Ll
730 Jdos ldas Lol 4Gl s @ g ol liasms 059y VW (sladl 9,8 b lojen ol ol yid 5 Slas 4|
gl (il (55l )l3Ble 5l olate (b (sl sl plej g JSudie (s (Slewlre g (s sl b sslese
el o odlatwl Jloyg byl ;5 059y VYo (sladl Cundy (gjlwand (glp YU 8> ¢ Sluwle o,33 L Ansys Fluent
0aLd 5 0j9) W sbadl s (10le gl 5 (295 lage)liwr 95 5 (Gilwand Oldos @ (53508 o &
38l 5 L Jlayg 2kl (63959 403 595 2 oo Jlosh 5 Jlod g 5 (M/S) a5l 1 20 5 ¥ slacs juo 58
W el cigld
JWoy9 3Ll 9 (535 50) (ol (s (o 2395 o ] ytan!
OR0 awdid 03¢5 p ¢ Shue sl g (aBly SleMbl g bosly bl p cul p3Y (gilwand llas pbl 5l L8
ol sl llinl 5 Jgol culey (slp g o)l o (Vb cBsa Slles ool 29 gl sl Jloyg sbwl g (35 0) (o
0355 (awdid e zlyinl ey Cwowd pl > WS 3 ik s jsbay WL CFD (gjluands clles plil o
gyl csin Jolye jo sl ouds edlaul (V o ¥ sl |Ss) UrbaWind-Meteodyn 5 Revit slajl5éls 5 5l (g)loxe
E55 5 o> Caw & &S Aitwd 1)) BB calise slal 3 Ansys Fluent jljele s sla 595 ¢ ditwd )b B alise
Lol oas &) LQO] Sl sldged pols dlis (o da 29,5 (YL

= 27 - Ste vy - omEm

UrbaWind-Meteodyn Jlo,g s lore 8397 g poes (955 51 (ldiged .V JSUS
Sl doyd lelis,) ) Calise b pSojll pSike sl o0 odlizwl GMBI02+ Juo Siy Jbuzus Zeadly 0l5wd ]


https://jhre.ir/article-1-2455-fa.html

[ Downloaded from jhre.ir on 2024-07-24 ]

A SS9 509t | Sl olKiisSw Sl (5 laso olei

JUiaoxsd geinsdls olwd b (i ylis] 1 glaiged by gl a3 A JSWS

CFD (gjlwamed 51 (5585042 b Loy Ll 3 3k Ces paw (nlie (5 jLuvicamnlize
Jl 0oy W slosl g s 9 Jlojg 2kl g (55 50) ol i st 0355 o2 el ) g o yo
oLis CFD cldee il golis 51 slawds Laid «jimgly ol > b )] g plosl b5 ilisco (slagyyliw yé Jlad 5
2l g sl dlgo s 059, VW (sladly 0,55 1 ans b & Jloyg (535 50 i Jlo gl 4SS (o> il 05 30>
5 Laple b jl dlasgame ol isu ol sl a8 )3 )15 08T 3)00 ity casl o0 Bly 250 ol )3 3 Jloys

sl ;5L oy (S5 (silusand )3 sl sl ol 3l 3959 el a0 S b g cusl bl (i g 4l
ool gl ond Ll oye Jloud g Jloud oyl 09y VYo e clal caga I (MVS) 4l o 20 & 5 ¥ (claces puo
JLeyg sl 55 (gilwans clides gy 09, VYo (sladl ce po diged o ying 5| gl imgh 4D €iygdgs oSl
Lo 59k e g5 g b edlatwl ANSys Meshing [l5éle 5 51 gan yie) aSiis Ml pbs! 5 Mg (sly .0 ooliu!
Oldes plodl jlam a0 olaid] 58 4 ) CFD clles oo 5l (0L loj 5 Cdg (gai yie Sllos plbo] .l
99235 oSl bagy b elgil plosl (imggy Ban (bl 2 g 45 Lo CFD (gilwaned Ollos plxl jins g ie
5k ) g Ll LB (gotnte (sl gy

Jolias 3 5Ly ol 48 el Jlojg ol8gSis (0535 p0) ool i 0390 Jols o3l 3 55 (gl Jolyo sl 3
ol agly gl wlad (giloand Jatus caSe ©)ygon 2lad ) )5Sie asgarme el 0ad gl b lailu asgene
abyS pla 3 (2 lajpe plyis s Wbe axdo 53 9 3L Gl (63959 slajye s 03gae (pl (Sl Byl 9
Slaie cqa 3 bee pw cplplo W)l ol agls sb wl ales ] s bt lo dcgeze Blybl )3 3 by cas Llosds
SEBu A by (cdmgd bhas ] o Cund ) ey 4 b pe (cdmdw g (camgd (sl ygilS Nad o wadl Y g X
Sgb e o XZ o YZ XY
Jloyg 3uwl 1 3L Gl o Curdy CFD (gjlwanmd gl 5 Coxy
Oliles wiwn Giagiy ol sliwl) )3 5 455l gy coglyl 48 Lagag s ) (S bl plag alins (ol 5
L5 sl 53 4y oY ot L) AY 5 V) e & ela S )3 g sl okt pbl 5 Lal ¥l by (6 jlodend
Jleyg Sl @l 561 5 o8 (555 0) (ol i (sloojls degaze ()l slo Sy 2 (silodnd slaJidos
ANsys Fluent cla 9,5 3l (gldasges aaldl > .l 003,35 [al 5 38 505 b ol (63959 4503 (59, »2 9 b (cLas» 4
Sl o pglad g0y 5 gl sl (bsestl b loilisy) St sla 295 5l skl ol el S5 4y p3Y Ll ol
g 00 (ilwan s Oldes ool )3 a8 Jya0 ) il odalin BB odaw 10 i @uls jl 0,8 b JS6 S pd g Wlonds
it ol g oanlito L gl )5S (sl IS5 §1 513 s ljiley linlia

o sy a1y jlidy dilate bl (150 5 (giloden (o Sl 2k 45 e ¥ e pus gl wgas A JSS
Wit D o yme p3 a8 (655 1) ol o sla leidls dcgammo g 3Ll 3 0L s (663 ams o LS (56,6
ol WS e ol Gl BLI Sl on 5395 0 Bioxie il 9 Vb Cuas bl L 38 0 53 0l bl (giloend
255yt iy 3Ly dy ) &S albo)lged 9 b el (63959 43 5 (635 0 i (slaoils dsgarme e b s 13 3L


https://jhre.ir/article-1-2455-fa.html

[ Downloaded from jhre.ir on 2024-07-24 ]

1F-¥ AL o Lol FY 0,90 Liwg) bxo 9 (sSuno ¥

Uil 0L s g 395 0 yieS Slasl gy 0 Y glis)l as ya b bol)S was gl sk cél s oS bl bl o
Pk yide ey e Vel Gl L)) )3 (2850 5 308 Gl wul et & S5 )3 & lines il o
ol a8l 13810l e g Ceomd ol )3 cmd oo LS Bb el (YL o3game

Sy Oy 45 423 o LS (Jlod gz S0k 4l e £ sy (siloand Slles 2l Sl Gliges - S
Jolie )3 g amd o (Sb ! alyp Joe) a5y isw 4 1) 3L 39,5 o5l bl a0 y3 sl (A) sbwl 45,5 YL 3L
g (e g Cowl Lok Gl e 2)ls d92g aplaitle 5 bl 40 399 (l (il 4Sgn by isu
Slap ol (28 5 (A3 )L gl esl bl b (ol cul oad o gl g pgd (gl Clib ble sy isy
Sl 131, Gl s 31 3555 €SSy ogllan Ll sl 5 b 0385 ely M5 o 3950 bolassl
oamd i 48 59 0 a5l I3 slalas )y (o] S5,y cilisee (clacabs) pl)] (lon by (x> slasbl g bl
ol (o bao b Jloyy bbu,o] Solozo Jolsd 5 (g5locSis g aob a0d Ca Jbu,oi S,

40y 4 oL 395 (slzee et Jloud e 2l (A) bl g (MFS) 436 1 o & e pus 58 Wigad NN S5
L sl lroge 1y ol colun 585 a8 sl )3 dsmyd dbul b amd o Lt 1) jew b ol (lacids olacSs,y a1y oLyl
2wl 03gad o Colin dLroy (gola b1y ol aS ond b (clioSay (6099 douyd i oo (A 4) uol Lisw d)lg
l_g L5_~>‘)4_: 9 039 k_i.uw 9 2% .)l)u»] LSL’M)?, Ll wbuo wbﬂl u.g‘Yl) U])ﬁﬁ LY .)Lv Lglyb )L.uﬁ ‘dej <bl>/u L;Laﬁ
d._fbu])l ol 00 o u,..nb (Woy i y>) ‘Jb.u.oi b s Slas bl (pl p .ol DAATL;o).) oy b b
515 Sl (9,5 e 3Lyl a3 5 ool plicay il (ool (slo i) olazslo LB 5 YL 515k olye
S (ol Gl 4o G (e ) adgl by lbre (el (31 (glalad 4 399 5l a5 398 0 0028
w5 e U ) Sy clacab b oVe g cla S slay 518 )3 cunl o oo (655 p0) Lol ist sl yleis b

46 g2 pla B ot g5 Wiges Vo JSS 3l 4 2 pha ¥t s 515 iges A S5
2wl Condge (A)Jlond 2L Byl Cudgn (A) (o256 Jlowd

) <4
Wl g o B C g piil5 Wigod VY JSUS Al g o B g Hgiil5 diged VY JSUS
2wl CanBga (A) Jlows 2L ol Cundg (A) (258 Jlowd 3L


https://jhre.ir/article-1-2455-fa.html

[ Downloaded from jhre.ir on 2024-07-24 ]

F SS9 509t | Sl olKiisSw Sl (5 laso olei

ol ol Yoons 3o )L 1y Jloud g ol (A) sbpol Capnbgn (MVS) 45l 1 o 5 sy 5318 Wigos VY S
9 S5me slalesd bl dcgame J31 ;5 Jloyg dbpwl bl s o Slisl SeSime clalias 5l g, ¢yl adhaio )
ool e 4 Uy b 03, WY+ elmsl Uy bl (gplane ekl Comdg oyl -l 0 il o 31 Juolbns
(e g Siitto (slno iy b 1 5L b ol 450 )3) gl g4 amd o LS o931 € ands Lo b Jloyg db ol (o jlose
oLy ol )ltd ygo ) 4 Canl glaigSay bl (Db 5 658 05 (F JS) o gl glaploiles s )
ol 030l o Jos 41 (6ol )] Olaswli 4 )lus 1 g 4zl Caoglio (caclis ;5 ol WY+ claces pu)
Pl Gt @l b 2 Jled 2k & Cund Jlad 2k &l ol KU ol Giags 2l @l Jlod g dumlie
ool sl oa gl o 3529 a0 1y 2l ey slod Sloe (gl lgn (53,5 I3l o] @i 5l 2390350 sl sl
lazsly adlate Capb b Jboyg bl (gylaxe Jolsi )3 gt Syl )8 Jleud 2b 4y o Jlos
S5 4
04 el eyl 059y VW (ladl dgng .l 039y 43 933)50 ylaz 9 )l l )0 (oo 5,8 (Lo dL (655l 5l (o> o pee
a0l 55 Lol polie aSilin o9 a3l ol el gl Lol claolSiuls o Sage ) Ko Olgicds ddlate oyl 45 ol
=5 Al 5l B ooy plo dr b ol cdlo SSS ladn 45 sad o Lis e (gl idgh 15y Alius oyl
L s)lone o3y elial Jlasl a8 cglis ol b ctinges o odlisl (63l (slabusl ) 55 o llyusl Liges yolocy el il o
515 M jlony b (gLl ol

(S5 me 8L S35 9 S 4 e cslasgere jgody bl wmd o (L5 8 Gl ) b iagg ple s
(oot acaio Lalyol aiga) (sines Slso sl 53 3y oyt b 5 (s ol ol i9e) 05 gm s
S oS (0 Slos £95 ol o ST g 150,85 o by 2K5eSw slalas ;| B i sl ol Cumbge a0 aislus
Slasls Jloyg 3L ol 4 s (M Cll)

Sl gldail i 659y Ve e gladl coyuw g can b Jloyg bl & dmd o i pols imgh (laassly
sUiso 2 CFD SLaS L 5 €5 (a5lor 8,5 15 13 b Jloys sbl 9 oS855 ((535,0) (bl s oo ol
2 45 e ¥ e poo y5lST 5 plol (glodensd il 8 Jlad 5 Jlod g 31 (MS) 4l 2 1o 5 5 ¥ (slacs
23 ol lgr Bl on g 365 0 Byomie (aly o Yl Ceams s bl Lo)sd i 33k b o 0l i (y8 Jled
ey o iy dimd o U5 08 Jlad g Jlod Caz 51 {MS) asl o & o pos (giloind Sllas (gl 2l S o
S ol ol el 033 o Sb ol &y iSu s ) 3L 39,9 05kl g3 dr bl dsu > Ll dbwl 4oy (YL 4 oL
ol bl 40k 39y (ol (ile 5 sy 5 Jlie ) sl Sialipzgl Jgol 51 Gl (oS loie (21T
oliad 95 dLy el d s 9 LanySols pbicaty el SLbl g Yl jlab bz )l o9 o leidls 5 (535 50
Pl s oz gyl A8 o eS8 adgl (e Wb ezl I3 (slalad 4y 59,5 51 an 5 395 0 0288 B>
Ul (6plane Jolss 5 (jlocSis o onmb 485 g b ol 3,18 0103 Lis 45" a0 o lag3ll L1 (slals 5o
el e Lazmo b Jloss

3 o 95 ol sisSmnn (sl il degazmo 515 3 Jlayg bl Cumbso aren gl 1030 ol g ol
ol 5l el (6550 y00 & slaigSa sl awils ol 338 dbl plo 4 Cond g Egite los Slas bl
035 o Jlw p)5 pbl > A3 clalas o b 4005 g leidle Slads 3 lsa (53,5 bl (3 (55550 SaS g, VY-
sl Sty Jloyg sbigpsl (6lod )8 gyl amd o lii (b ]y (b Lo b Jlojg Sl (g)lone Julas g o
sl 0391 55 (SIS g (b digpd Sz (N


https://jhre.ir/article-1-2455-fa.html

[ Downloaded from jhre.ir on 2024-07-24 ]

VEeF DAL oylois FY 0908 Liwgy Lo g (ySomo FY

&0 iy

SLaisl 5 a3,k Sl 135k 2 3, Shas duglie g Jilow ()YRY) Ly (60 y3y (w090 S50 «(50p0 10l agn]
AVF= Y8 (VWA (K5 g 2,8 ol lame i ANSYS 3l 5 5 oolizsl by ol o0l

e ol g el = s s ol oS sblie slasl ol (W) L)« latB £homea odljgbon] L paan] (LS puel o bgnus
hed b siloss Giolod (a9 o Slnl 0ad (Bgelid (gilane )3 51l (gilane Bidlas Jo85>

o090 I (oe> adhaie e aald Dbyl (63)50 wged) Ul (gilaxe jl 48 ,S 5 oS b (sladl ! L(AVA) e (g2
he Ll (gylaso Silan

il 5 Sloi L qouldl Sslod eyl il 22005 Slass 30,8 J) ogr (sS0 Sb ol (VW) 05T ccsaaed o5 (gsa]
il (il e 559, b) i Sy

o S 0)lol ¢yl oo lgfysliol CSpb ol JaSla 6T 5 5 (gjlodiiun S3)[(VTAY) Slgr i (2Ms
Mol (sl § Gl Gl (6X83)5 5 odglio ( Sin

i Blos adlaie )33l (65,01 5l ookl 13 agr (syloxe I (293N Bl ((MFAY) L poeas ¢ 29SS £ opae (Sgpd ylo (b i
YASYY (V) e g bt slo 550

gt ailaie cLaal ol 163,50 ddllas — maldl L jlan (ilone 5 (63905 ol sl ol (VYRY) M ¢ sbojm oyl o i
8 S Il desy 5 ($ylono oglras (Mol puilpiiS

b ablio g 65 )l 5 (b Cologlusl Jlate (3 JSb )3 b (18 (awyp (V0 o ecllogls £ Jadllanl gy
FEXY (VN LT EL L Su,b glie sl 4 )

cSlane dol i liits Sl ol (slans Sl Sy (o) Cuxiao g i oS o ol ol (VWA) ol el g 00 (g8
AV (Y)Y e sslosgsd 5

Y=Y QY (5088 g pgle olo S cygmmn dgae (b (slalul o315 ¢yl (WYAS) . ppncodMe ¢ o>

adlls) oLy bl slaasls olol p oyed b ol po Sialel byl (VYA asdliss ) yeid Lo jaen g ¢ 5L,
MYV (ENY ¢ oo pale dolilad  )lgiol yod 253y90

L Ol Jlojg (slasll olR8sS (55550 (250 53 3k €8> )Lib g Cs pu (2 (VWRD) o (939582 fmanl plboze ()5
M emAF (V) ¥ oMo (laso olo ying sy dolilas CFD (gilodnsd j) cpSo e

(WWW.IFIMO.Ir) 58 wlidlen losl Colu cgjloned 5 oly &ljs o uoledlp (lodolile (Vo)) 598 wlidlen olojlus

IV R (V)Y cdews g Lfiin i e bl) e (So5ud A8 il 3 0l & ds gy (VWAY) deoro cddi

NSRSV (OV=08 N (ol olicdiog dloo ¢y lamw cadsd Sliwl 61 g (anbs base (VYYA) . jgunie duw (63w o

L ol elneass gl 6lans )l oyt sl 63b sl L(IYAF) S5 w0dlilis £ ssime (lglS £ opmminedle oD
DAY (VDS (Lo, oo g 3o doliliad K sy o 4ald> o ¥ ojlads bl (IS (il Jubos o ASTs

oo ivlan sudsl dlasdl 3 ] i g bl ool 0 0L (65,50 51 eolawl (WYAY) .&l55 ¢ Sloj faole ¢ ol pé fhanl ( b
od ST 5 5 sl

Ol o il g Olo o) dazxo o sS4 o ylnl 0 (pwige Go)b (VVF) sae 3Lt y8

il yro oS5 g g 4y a8 1500 1Sl (LI b dan 5 oleell 5] 5 S BT (VEVY) g0me (ypdae 3 S5 e stz sb
2Ol e ywS el ) Lis] Ao ¢ Jgl ol csizee

S0V (5+) b ¢ Syl diliiaidign wdine (slp Jlo lasnis gladb ol (VWAY) . jiol e (s ol i o Slopd

5 mele chlaml <858 p)ler Sl 0l poldllpd dox 5 pgd 9 Jgl s> ccnll zgpe (WY1 o (o uodla] g39re
IR N 3

RTINS WE S A} . Vg IR VOSRIPp R PR S TO-r- | VI [ SRVENE S VYR WP YR PEOUWCSE UL IR JUNPC S SENUE 55 Y E SN TR PO
XEXN (VOV) Y5 el Laoeo 5 55uso doliliad CFD (K8 &y (s 6954018 sliwg sogt (S snibo

VY olgsidi . olaa b ol Py soedd Lasly wT LIYAY) desmo ¢ Suliie (s jaese ¢ liles Dlgadese I cape


https://jhre.ir/article-1-2455-fa.html

[ Downloaded from jhre.ir on 2024-07-24 ]

Fy SS9 509t | Sl olKiisSw Sl (5 laso olei

OF-¥Y
EL sl lose onldl caailpe (clive yr i dllaie ogy (golane L35l yolis (IYR0) Lyl ¢ Slosks £ oMo 2LV se
SEOV (PN L
S 5 55 slaceiyil (o pinlas Hds) «Sb Gla g5l 5008 5 (3g0im) b oly ) oyl (hw (jlexe (ITAY) s ¢ Slieyg
VS
o


https://jhre.ir/article-1-2455-fa.html

[ Downloaded from jhre.ir on 2024-07-24 ]

VEeF DAL oylois FY 0908 Liwgy Lo g (ySomo F¥

References

Hatef Naiemi, A. & Yeganehfarzand, S.H. (2019). Nashtifan Windmills in their Environmental
Context, Khurasan, Iran, Vernacular Architecture, Volume 50, 2019,Issue 1, 57-77.

Mishmastnehi, M. (2015). Conservation Policy on Asbads (Persian Windmills) Based on
Archaeological Categorization, June 2015, Conference: TIMS 14th Symposium 2015, At: Sibiu,
Romania.

Mishmastnehi, M. (2021). Technological Heritage of Persian Windmills, Iran, Journal of the British
Institute of Persian Studies, Published online; 12 Aug 2021, DOI:
10.1080/05786967.2021.1960885.

Mishmastnehi Moslem, Milke Reinhard, Bernbeck Ralf. (2021). A forgotten technology: The
production of artificial millstones for windmills in Sistan, southeastern Iran, Journal of
Archaeological, Science6 July 2021, Volume 133, (Cover date: September 2021)Article 105440.

Mohammadi, Elham., Jarkeh Mohammadreza, Arbabi Vahid and Zolfaghari, Alireza. (2022). Effect of
resilient architecture in an ancient windmill in the Sistan region on natural ventilation
enhancement. Sci Rep 12, 18240.

Martin Enrique, Herrero-Tejedor Toméas Ramon, Conejo-Martin Miguel Angel. (2011). Graphic study
and geovisualization of the old windmills of La Mancha (Spain), Applied Geography, July 2011,
Volume 31, Issue 3, 941-949.

Rojas-Sola, José Ignacio, Bouza-Rodriguez José Benito, Menéndez-Diaz Agustin. (2016). Technical
and functional analysis of Spanish windmills: 3D modeling, computational-fluid-dynamics
simulation and finite-element analysis, Energy Conversion and Management, September 2016,
Volume 123, 130-139.

Saeidian, A., His Elixir. Preser. (2012). Windmills in Iran, Historic Preservation, Available online at
www.elixirpublishers.com (Elixir International Journal), 42 (2012) 6507-6515.

Saeidian, A., Bemanian, M. R., Zamani, E., Pourjafar, M. R., & Gholi M. (2012), A survey in
sustainable design of Iranian windmill technology in desert areas, Sustainable
Architecture,Available online at www.elixirpublishers.com (Elixir International Journal), Elixir
Sustain. Arc. 48 (2012) 9295-9307.

Toja-Silva Francisco, Kono Takaaki, Peralta Carlos, Lopez-Garcia Oscar, Chen Jia. (2018). A review
of computational fluid dynamics (CFD) simulations of the wind flow around buildings for urban
wind energy exploitation, Journal of Wind Engineering and Industrial Aerodynamics, VVolume 180,
September 2018, 66-87.

Zarrabi, M., & Valibeig, N. (2021), 3D modelling of an Asbad (Persian windmill): a link between
vernacular architecture and mechanical system with a focus on Nehbandan windmill, Heritage
Science volume 9: 108, P 1-11.

Zayats, . (2015). The Historical Aspect of Windmills Architectural Forms Transformation, Procedia
Engineering, 2015, Volume 117, 685-695.

Zhao, D.X., & He B.J. (2017). Effects of architectural shapes on surface wind pressure distribution:
Case studies of oval-shaped tall buildings, Journal of Building Engineering, Volume 12, 219-228.

DOI: https://doi.org/10.22034/43.185.31



https://www.tandfonline.com/author/Naiemi%2C+Atri+Hatef
https://www.tandfonline.com/author/Yeganehfarzand%2C+Seyedhamed
https://www.tandfonline.com/toc/yvea20/50/1
https://www.researchgate.net/profile/Moslem-Mishmastnehi
https://www.sciencedirect.com/science/article/pii/S0143622811000075
https://www.sciencedirect.com/science/article/pii/S0143622811000075
https://www.sciencedirect.com/science/journal/01436228
https://www.sciencedirect.com/science/article/pii/S0196890416305106
https://www.sciencedirect.com/science/article/pii/S0196890416305106
https://www.sciencedirect.com/science/article/pii/S0196890416305106
https://www.sciencedirect.com/science/journal/01968904
https://heritagesciencejournal.springeropen.com/articles/10.1186/s40494-021-00587-0#auth-Mahsa-Zarrabi
https://heritagesciencejournal.springeropen.com/
https://heritagesciencejournal.springeropen.com/
https://www.sciencedirect.com/science/article/pii/S1877705815018883
https://www.sciencedirect.com/science/journal/18777058
https://www.sciencedirect.com/science/journal/18777058
https://jhre.ir/article-1-2455-fa.html
http://www.tcpdf.org

