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Article Info ABSTRACT
Avrticle type: Obijective: Asbads are a sign of creativity, initiative and innovation of Iranians in the hot
Research paper 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
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Keywords: flows based on the speeds of 3 and 6 meters per second, in the direction of the 120-day
Natural environment, winds; The northwest wind creates more air flow in Asbad than the north wind, and as a
Native architecture, result, it increases the air circulation for more functions of Asbad.

Residential settlement, Conclusions: The results shows that due to the location of Varmal Asbad within the
Asbad. 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.

D08

BY NG DOI: https://doi.org/10.22034/43.185.31 Publisher: Natural Disasters Research Institute (NDRI).



mailto:behboodin@uoz.ac.ir
https://doi.org/10.22034/43.185.31
http://dx.doi.org/ https://doi.org/10.22034/43.185.31
http://jhre.ir/article-1-2455-en.html

[ Downloaded from jhre.ir on 2026-06-11 ]

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

[ DOI:

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 :asbl, .|yl ( Jlj olSiily (g lone g pi 0aSily ¢l bl 09,5 ) bdbil ¢ Jgfune o3kuny g5 .)
Kianiakbar@uoz.ac.ir :asbl], .yl ¢ ol ol&uiily ¢ Slusl pole 5 ol 0uSiiily Ldlyza 09,5 Ll ¥

oW o SNt
A oyl Gy ju30b bl g SS9 p,5 wmaldl 3 Lilpl (6yele g 1K) cudMS L5 ladly ol 18R ‘i £
J305 35 Jleyg oL ol il 039 liuw dilata y> b ol gl53) Lol 03Kl 9 Jale 039, VY (sladly iyl dlie

Joles ¢y sl adlie CBun .ol 3,84y wamtio )i pl | g Conl ol did b JSeSe (slalasd Ly de gooro
23S L i 09y Vo sl L (s jlaij] b buomo (sl (Sg b Jlayg Sl (5)lone
sl CFD ploloes eVl Spoliyd (gjlodnd
0390 3 (e sl 5 ool Sllllas 1 (e g Sl — oy GiRoR LB9) TORRIH 99
J3ble s 5l wsin (gilwodlal (glyy ais L Revit Jlisle 5 L gjlare 0355 wo> ol Jibg Sy90  VFLV/FY 1L, gy ,U
JMel g5 0 exlanul Ansys: Fluent casgls ! )l58le 5 5l (g5loand (sl 9 UrbaWind-Meteodyn — ye.v/.v/vs @ yb iy g,
Gl o5 odlazol WRPLOT View I3l 5 5l s (sl ol )by céliis (sl 9 Ansys Meshing 158l 5 b asuis
e o slie 30k (b (Ss%e CFD Slulbe OVl Seolind (gjloand Sllos 359) gols tbadl
Slop oy (pe Sl 0L a Camis Jlod 0l s oo LS 059y VY sladl cga jl el jy o F o Y
g |y sb !y (olas Slas (clp lon (55,5 Ll38l o x5 4 g Cal 03,8 oo Sl dbwl )3 1) (oo

ol 039l 0 ojlguls
olipl §) pols £ ol (isSame (sloloiblu degazee J515 50 Jlayg dbpl Cumbgo drasily 15 S Aol s o
ool 5l i (650 00 45 (SligS ey .l 2l ol b sl ol s & s (g gkt (slod Slos (9t (Solose
S Ll o (A3 slaliad 3 (b 450 5 pledlo Glib )3 lga (53,5 dlxl )3 (5350 SeS 0y, WY sSae 0l5555Ses

Lol g0l am o oLt s ) (orb bame b Jloj Sl (g)lane Jalss g sl 03505 0 JLo
sl 0391 15 (S5 g mnb ga5 o «ME Oluol s Jloyg Sb el

‘)léuaj

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

ol
s by



mailto:behboodin@uoz.ac.ir
https://doi.org/10.22034/43.185.31
http://dx.doi.org/ https://doi.org/10.22034/43.185.31
http://jhre.ir/article-1-2455-en.html

[ Downloaded from jhre.ir on 2026-06-11 ]

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

VEeF DAL oylois FY 0908 Liwgy Lo g (ySomo vy

dodio
b 45 Lol ol (ol (gilono g liuuges ddlaie 039y VW (slodls 0194 g (b Lo (sl Sy (992 0,34 paie
9 e Joole 93 ol 3)Sdes g Jols colid lp (odmgh ploxl 21 )3 pols dlie bl o 20l (Modlipn 9 (o
230iis] CFD _lslone ¥l Saald (5 jboenss (sloyl5élo s cp5essd 5 copite 5 imaie el 3 ssacyll ool (oo
olalwl 393 B g Sl I i 098 350 U ot sl (bl 9 (62205 Bblie (souldl g (nnb yl9dd Ll yd sl 003
@le 32 2kl 5 S (651 Sl a8 05 jLast 13 1) sk b ulyd g Jelge Sl (pSope ST b g 03,8
33lg5 o 0jgel dmdly ol 5Slas g ol siilody (xbo (sl Jloe )3 HBRBIS Sl iy COLS itd g w000
oioR ol Pl ©)gps a5 il Aty S93S (5)lens 53 (5551 B Sl (6T skx g 0L I cuslie (oS > 53k LA
S e s |y

K900 Jlo Job pled pd lash a8 xdge jd ol (slaob ol cdél cdiun (o390 yoomo b (o0b sl o g5 sl ]
9 £S5 meddl o )lase jd daslalle 5 ods wdine (igy lgieds damdl ol (FY IYAY o)) an g 25 codne) Llai S 15
21 Lsbpl gylane (Sag jols Simgiy g S gl cannbs | il litadgn oolazsl S 0k S
5 ©AB (Gl 09y We (slansl pglie (559 Cunl 033 513 () 23)50 2B 093 2 bgape Jlojg (il oKD gSw
s SIS U5 ey dibaie gogs (6lone 2 Bjaise ssted g 00y 5 G (slaole )3 oS o] dr g BB oy
Altis . bldtnsly w0392 ol yors SME s b lojan a5 Wadl g4 ol 3939 1y b ol colo Lol Jds &5 (lasgSa
039t (b baoe (Lo (S b (ilane Jolai (g0l (gl (9T &5 €85 S ©jg0 (pl @ 5l gy
cSld Gldes g (cale JLaijl plo Sl (sl g canl oadi ol Jloyg oBgSiw db ol 53 (ltusas 059y W+ (sl
Solbome L (s 09) W+ (slasl Jolad gyt Glirabol a2 o b oS ol oo ings 0 5l 098 Jols (il
531 JLey oSS syl 48 255 0 ykao 4555 s g3y sy <yl 903 Siss g ol Ty ool el
Sunl a1ty (03, Soe 4595 (g 0j5) WV sk b S e
sl 00 plosl (655 3blie )3 3kl (5ylome (55518 5 a2 (Silome L U 05 5 £309e b by oo imghy
01 ploxdl ale (imofy Bres 9 (335 jobody Jlojg Skl (ilane 1 3S5e b rb Lo slo Sy Jols alej 3 Lol
Ol ojmgd wiliee slaaia jlLagl (6ygld ()b g okl 3 Sas (gujp 4 & b ingh 4 aabl )3 .l
500 o)Ll a8 g (S S 93 50 it Ladye ol Sl (650 5l ol (650 %0
S sloiRgk
Nl (JSB (Fo)b slodia 3y90 )3 (phgly e nl T el ol l 3 )Sos inogi 4 bdas (45 slagiag
d9ame &LBIS (8 03 Ly (b o3k Slsl (sl yp oS oy (i o s 45 45 plnl (3l ool (g lose e
S ylens slosS iz 45 Am3 oo b5 el (60l (sloslunl ting} 1S3 diges (Zayats, 2015: 685) cunl o3y
Saeidian, ) ublo e Ko 4 Soa5 1y gl chsd sladl (559 51 spSsle slp 4o Wird ol bl U,
3345 305 3939 3Ll 09,5 dws «6,B5p0 10 g (sl bl daled wll 1 ooylpl (o3l slaol] anej 5 .(2012: 6507
(Mishmastnehi, 2015: 383) s> (i |y cslodemes solore (55l ((ybomsms €uB3) (gis (3olio (slasb ol 390
Mishmastnehi et al., 2021: ) aSlodg o g ylao wiid gl (c,9lid lgiedn | b dilaio > (o3b (sl
3y aaio Sl g b Shg o ) lpl sl wl a5 dmd o i ol sladb ol (g)9ld ey (105440
oy ol g code Ll 1 bl 5T sl @8y (ol bame b ladl 3allas 3,559, L (Mishmastnehi, 2021) s
YAV hLSen g )L i) aslaslby o bld b o5l § Canb JIHY (6955 5 Cusyd edlitul &g psds 5 03505
Ceosd ) g baso LISl 1 28T a8 cunl oy owtine I bgS (claiges Sb el by L lais cladb ol (wyp (VY


http://dx.doi.org/ https://doi.org/10.22034/43.185.31
http://jhre.ir/article-1-2455-en.html

[ Downloaded from jhre.ir on 2026-06-11 ]

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

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

S 5 8l (0) YAV eyl 5 Slogd) cl oad ond ol > asdas p3y0 ol ) ol of Wllidom (18,5
ALl din) Uy Ly pd calio lgseon iy il 15 caslio 35 ololid s lbailge 45 sm o ol lasl ol
9 Saes) Cusl oad adlyyy adlate p30 Sidjd g (SUj L (Siales 5 (9ol baee g Sl b bl b claai] b
5,55 (S5sSn 53l (cap 5l odlitsl 4 At lao Lyl by ity 3l 1 bsS olbiges sl el () DAY (iloj e
o i (g)lare slogbi)l () DAY (ylSan g (1B) sl 0392 w0 loj o poye LBl (S5 5 ol b g
ol o a0l (5551 it 3,08 (958 5 Jloas sl sl ) (Gilome ) areins sla b)) S g okl
C3,5 oy dr glaplatls (b sl bl Jl Glsiie & cul plj s Sk clag il eyl 5 Se3gsT sloye e
2 3l 95 dows 48 wmd o (Lt colibaisS Ll ol By slacsals bl (e o () DTRY (lie )
2 @295 Glgiea o Gl Sy 585 g abl (Slss 5k (FY DY) ()lan 5015 (sgaze) )15 g5 linpms dilate
025 3l S 9S50 gyl Canailazms ol o oz g 5 o )lSal, @) )3 no ] o Sl
3,5 il piquaes s S slacsi il ol by sl g sloely il g5l e b gl 38 5 096 | ity
ol jl Jols Seoliydg gl (sla 5l 4 amd g0 it ol s Gblie slosbisl (g () IVRe csaped 5 (sen])
alosd 4,5 IS 4y agda ol el 1o 4l Gl (e (ilome 3 Blhjie sisi 208 £95 il 5 oeieses
3 26 lgieans |y Lol i adlaie (cladb ol (5 lone 3,54 ot (sla Shg () WA ()San 5 (bdenn)
(VAT e oalodl) ol oo (pre adlaio 0Xgd a5 9 il lacsipl il edlitul 5 (5 pSo e cr 53 sk ilens
2 ating g ylame (slaii)) ) it 0, Slas 0556 5 il (s lome sl o et ol ol (g5lore (sla Sy
aS ol Lilpl bl il o ySeote jl (SS dagenl sl (VY YA (Sleol g (6 pa3) 355l oo Gbles 1 Ll ol
Cansg (Y OV oun)) Cl (9908 Loyl jommo amd o Lis (3L (clabu] (g)lone gu i g 1) e glgl
5o L duolio )3 (03b slabwl | slaegarme (g 45 3 (L5 ol B Jaoe €l 3 lais (oL slaclu]
Hatef Naiemi & Yeganehfarzand, ) sl o 5 lgen (3b (slacbu] 51 gyl po,m0 9 cdbo 5885 oy sl 1y o,
(2019: 57
eSS s
U el (—dngh fatenil wlaslyyy (giluand Sl ealatal b asb gl 3 0L jld) Judow 4 Baes (o8 slosimgly
3lane 03 l m3 oo 5 45 ol 0 bl CFD) (g jlodns 51 o3l b ges it 3 _sbiusly b el (£5lao
bl .(Mohammadi et al., 2022: 12) cusl 0ud o (5)lore ojls 51 10 (b 005 5 lod oS dams Lilidl cely
byl L lizo a8’ s e Lt gamaes (gl Jdo 2 35 503 b lataad (sladbpel (SlSe s 9 051 (63loo
JsCsl @l w0 (Zarrabi Mahsa & Valibeig, 2021: 1) solei o wels g |y owiSlo (sbajls oo
ok sl 5 Loy clis)] d o b oz BT &S amd oo ol Al (sl ylezi o o )3 3l LS a8 (6 plexe
15 ol sloessly lol 6)slid alb ¢ 3,Skas sy (230 & He, 2017: 219) 15,85 o 41,5 5L ltbeow lezsl
08198 L il (g)lone slaojlos ol a8 3l (Ui glls 9 85 )13 imgls 3)90 (it 9 (lastds « SO s g8 3bLe
[(Saeidian et al., 2012: 9295) siloss )b  Sualudg il

g bulyd anaa gl bilwl 1 (ool ol (63)Sles 5 (3 Jlosigt o5 5 (Slsloee &Yl Kool (gjloans
el Sglate i (sLasb wl b o (ROjas-Sola et al., 2016: 130) cuul (clojsg <! (ch> olél i (clo Sig
PErez-) Ams o ol |y sl 3 il oleY osd (0L glacsbu 13 oldlin slajlulpds 5 (Suil,S il
3L 50 51 oot sl oozl 3 3 5l slsbe &Yl Saolid (jludend (Martin et al., 2011: 941
Gl 4299390 i 2 s g WM Gl x5l Sl (551 il o e (sl el s KB &8 ded o LS
(Toja-Silva et al., 2018: 66)


https://heritagesciencejournal.springeropen.com/articles/10.1186/s40494-021-00587-0#auth-Mahsa-Zarrabi
http://dx.doi.org/ https://doi.org/10.22034/43.185.31
http://jhre.ir/article-1-2455-en.html

[ Downloaded from jhre.ir on 2026-06-11 ]

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

VEeF DAL oylois FY 0908 Liwgy Lo g (ySomo vf

53513 90 e e 2 mdlipel 2 4 5y dper Gl 3B b el (Sladb ol (s ylome oyl ()
ol al_gu.j Oledly i da il g 0L S 5e0 el a8 osds Sk (glaigSa Koo JUK &S mad o ol oL b
Ol Jloyg (slaald o85S (635 0 isu (gHlare il g Sl (SKsSs awyp (¥ IV ) Ken 5 M) ol
Cpz 2 Jloyg asld (65800 isu (glaxe oS aad o Lid CFD (gjlwdeci 5l odliiwl b 0jg) YW+ slaol b Oi G g
i SLagpl 393U 5Ly 3,Shae duglin 5 i (AF VR cco29mge 5 25) 3 (sl e (s Jlod 5 o
9 sy Bl 939 Jud 4 bt bl 4 a3 o (LE ANSYS jl58le 5 5l osliwl b bl 3 ool Jl.gu,fl 9 oLt
(\'ﬂ vaq ‘O])K& 9 ‘5«.&]):‘) A 0 JSW) ‘) Lg):uylb.o .))S.Lo& )JWL.A d]}ib £29)9

5 bl (o Solome il sladir jin cBld lp sl Jlo iz (b s oo (LS lpl 5 Sl Sl
ol A bl gaslial (gaig) g9u050 L ladye sla yidgh cCuwl 00d 0dlatw] CFD (gjlwdus silon wis slaSusS
9459 Byl g (ele laaSid yian ) (ele SVl (I3 ()l 5 o)lBlecin) laibl, pole lacd i
9 Lapis L&) Gl ) ohRiaggy sl gdaw 5 cosl ols GRal33l G 5l i 1) CFD  (die (slaingy a0l
ol 8l io]38) Jas LSS slapiums Comw 4 &S > 9 g8 — e CledMbl g odly by (i o
C3bimman i )3 W3l ol 5 3L (65,5 51 (65050 R0 (Bt sl
Sl i el sla L o aS gyebas sl 0390 ylylone a0 )90 aS U dilS (slaoyed ;0 Db (5950 3l oolaiuwl
23 St (050 Slggiol (Slo Sy s 5 zpd & 20ae (S5 alio lodls )8 48T 3,00 1) ote ol o) Kidimgy
il odal gale oo 5l Ui 4 Kladol o b yaw oyl go,b (sldl o> QLS )5 xilasslsyy calisee Jloj sl yed
Ol yd 3L ol 859 .0 dalgze Ty b Cb) 1 pewlo gl 3BMb] DL cSlas pb dwo) o 40 il 1,8 S
il a5l Wl yos aue ;o (YO NP+ byl 5 (g)hn) €and o ad5S | liw lo)S 9 Cunl Cuans g5 SO
OS85 3L b Cunsd 3929 s 4 & 1550 led] )55 e @l 4 (5 yebody ckilodges Saall e 9 Gl Bbolie ol
Wl 48,5 )5 4653190 0,lg0m 3L (655l 5 e3litwl <yl pglas g b ddlate )3 ST a3

Cas 5 SpaB 0oy We sladl ofugay cilisie bl 359 loj (392 SV sl ey Gll 558 5 (i dilaie
L oS olaobwl ¢l gizo,b pin a5 4 L .cwl odd Cgyme €L cpojpm® & Jlo Jobo p3 sl ol polis g an g5 b
w5 Ololid oo (G Glal (B ejp 53 5k s Sl it @SB jee Ll g 832 00 3k (59
Cae gl &5 €8S sbl gy Jlws cpl z)b g odd edlitwl lon <8 > iled | a5l £o3 cpl sl j> ol o
Pz 08 il e ol (F7V YYE 0ld ) bl Joe 4 o 51 oot cnsidir ome 29290 by 5 5L b
0S5 351 el ool elalus] ol |5 s cppeds 4 g 359 00 pyldhe g it (6L b )3 &S g o (S ped Sy
Jeitie 05 b ol 5l ol opl a8 a0 a3l JBgs ol ilod gl 365 Hlee 4 1y 5 i 5ty g Wildislo puiS
4S5 lgy Koy shad 51y 393 paejyw ol gl dwdin il 4l a8 KIS Oylo ) edlatul b bl pdye g aiS e
ols 51y OF Lowl ols s g8 oS canl s lod g sl S0 9 3L 4bd ltan? thangi oo lianms Cpsojpw 3590 )3 (S yod
YV ((dgmms) €l gL IS 555 dguw 2L ] L) i 45 Cans (600 L3 o 4D 9 A8 Ol ypw |, o gL oS’
O S bals 090 D90 13 il K5 0 (665 (sladl Lul 3 thngi o (s y0d (6 YF+ dga) (¢ Sl (SYY
aslw .)l_g)g L.M)] 999 Couw blg Awgns 9 fJ)lJJ 09§ &2 9 Cwl ).A.u.uﬁ)f LS)'Q(“’ 9 P 1B 0 C).M: uw pdyo 4\1...»54.:
adox poyo aul 05 s o5 4 S5y e 9 WS ol a ol g3 ok as el Koy lerg 5 sl
5320300 (S WIS 5l sl sl op 3 9 Koy 3l il SLa g ogr Sl il (glps Koy 35 20,5 5 Kigd

oL y8) 5,5 ol ol 31 glatl (S 350l ols 5 &S ) g (S s g oy oled o 4 g 3)en 1) Sy


http://dx.doi.org/ https://doi.org/10.22034/43.185.31
http://jhre.ir/article-1-2455-en.html

[ Downloaded from jhre.ir on 2026-06-11 ]

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

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

e Gl 0)L0)3 393 28 53 (6103 (5)xb pid 0w 53 (g8 dgexre (p deste (p S (Vee 9 VT ATVE
S Sy e 45 sl des ls S Ol 03,8 5 S0y 5ok 1y bl SIUT ST aisS 09 e datig 4 (lals
g 2o ol 5 3 T 9 dnle wSome SLES 9 B g gz 4 1) Koy ol 93 48 gen xSy 3 0L & siples alas M
2y lgn 4 1y orbgen S0, ol o J3h Joee ol 51l 5,118 K0 o o 15 42 g 359000 L & )8 By 5l Sk
2 i p3y0 Kiahy] Slipyrd e gl (YOUNYVY ((938) 332 590 sl g 03903 Bpite <0 ol 510135 g
L cd o5 5l 6y lgmicdns il o 48 35 3939 ¢, LT cadlate Sl (gylome jd K 9t b (g55] 51 eolizl
Jleg slapl aboles 1) Sl (sloably (3905 (63,0)18 Ca > delde Glacd ity § gb S 5 (g Loyl
ol 5l3)95 0 (9384 paxie (g)lese Cal 5 (Bl b Shy ) &5 col bdiges cul (S0 5B 0y53 4 by
Ll 4.4\3; O ygeo sloldle @‘)Jo L "j &oloze yd 0L d))ﬂ dﬁf)lfd.g

3 el g 5

adbate (o) pdj90 0390 3 ((plalon) (Mo sla o)y 9 sl lalllas (oo g (ot = (eogs Jlagh ()
el oais eolawl ReVit I3 3l 5 5l o85S (6 )lone (sloojle 0355 p> 4 bbu»i Shb cas cwl liwaw Jloyg
Olwlxe LSI)—’ Ao ool d)l_wm )l)s"x:).» D Dg)9 Cy@> (wdid d)l.wa.)l.o] LS‘)" Urbannd'MetEOdyn )I)B‘P).,
IS el 0ad (50500 CFD Sllme ¥l Sialins slol3dle 5 g (o) 510k (siloand Ollas Julos 5 5.8
&l a8 cewl Ansys Fluent cssld il o slowlbre &Yl Sl (oo (gl yl38l0 5 oy 150003,08 g () Sokes
ek ] 48,5 &ye 0 ANSYS Meshing [l5éle 5 b aSs algr 18,8 1,8 oolatwldyge oL by 585 sla Jloo
log e (wlidlen (claodly jl o8Il guded Judow g bt 6j5) Ve (ladl Caa g oo (1l (awyp jolaiod
ke 8y Gl onds a8 )5 S oL Sl o 5 (gilwand s 3Lidyee lunloe g 181 (e3Me YAVY U YASY sla Sl
ol ol (el (St cilag,Solo 5dleys 51 g aolitlon (elodls jl ¢ canldl (gl ol )y Cotosily Capndy ool L
5l o oo 9 3 4SS (slys ¢ piomad ol 0u o3latw] WRPLOT View ver. 8 )lidls 5 il g «,libusl  wlislgn
3Ll (giloans Slles g, ogtbe Jho ) S5 ol o0yt slojlgale yglal 295 69y p (35> Slaiske
Amd e ol |y ey olSisSs ool sk

Jlss sbool 3loid Slles s,

e s Dl 5 Laeshs Sregy Sletbl 5 Laasls
1 1
ol i kil a 23D 52D saes g
3 G olana oz s 35 5 e

S 3D 52D sl sl SGS sl s

o g ol6igfas ool (s ;3 Saiool (5 3usdans Sl ) opten Jao ) JSud
A3 g9 pol8
3 S o85S el 0 @ly bt il )3 gl i 0 il 3l Jloyg oSS ) i 350 byl
5 354 et (g)lese 148 Cunl Gl 38 55 4L Gl )3 REE el Si ol (2 S)n 5 (LS
(IFAY piie Me) sl sl 55 goiio g plaals M ehls 55 Slaidlos degasme oyl sl Jlaye5 5 ols


http://dx.doi.org/ https://doi.org/10.22034/43.185.31
http://jhre.ir/article-1-2455-en.html

[ Downloaded from jhre.ir on 2026-06-11 ]

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

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

i game o5l it 1 el fl oa SIS it A ) IS il ) alaiel (gl glls ey olSgSs
Ol 0L o3 5 S0t e sled 4 oS ol iS5 Lol 5 sl (Lol Gise) (635 e sl leis L
(¥ 9 Y JS8) sl andls (isa cpl 3 505 35 Gl ol 50 Sbwl (ilwdnd 5 48,5 )18 ealatuldyge agdar ise

REEE BN

A .

Saai| Coatga = A
Revit 13310 5 ;5 3l ! CupnBige A (Jbo yg oSG 9Sw (35 p0) kol (it (g )lono 0395 9 o2 (295 .V USCd

5 Lol L plaiel (595 55550 bl < ol cyf oo slod 4 (contd (150 45 (535 50 9 ol oo dcgarme
b el i i 3 in Bl Vo ye @ (SasS ol5)3 Byl ikl 4 35s9 ol sl (slagessle
4o 5500 Y Bosbojl (e g 4Bl o) (a9 bl ) (lad a4 Jol &5 3l el g 9 panse oY Sl S
o o gl o o8 sl (hasjod Ly culatel (265 oy (2l g0y bl (] 39 o0 uaie (538 po bl g
Llo oy gho asgs )0 el ord adlo Lisu cpl 3 Jloyg sbwl (WA pie oMe) 3,5 )5 Lol (slaly e goso
(slo gy b JS5 ote e b Bl (a2 i () 3 pisn 3y o 4k 4 aplSL 3.l 5550 50
aib 93 )3 3Ll ol oas &ly (815 55) Jloyg dbwl pgd dibs ()8 (sla sl Jolas ;5 a5 cunl oad lisl 3l
(451 ) pgd 4l )3 g ol EME 3905 Cluwl K0 (15 wl) 2Ll CaSon dils 5B1 48 Conl (956 @ 0l @ilas]
)5 A58 I 4:1>)4 db‘ 9 0l Ul)J5 Lls L)*j db‘ Lfl>"> dLa.‘B 059).o| &Sl 0dg) u,_o.el J: )> 9 .)l.:u»—l T dLbb): J?u
sl pgr oy 5 b

adonjl cewl Lo laid L jl (glasgazms o Joiiio aS 0 @ly 0y Jloub g Jlad 1 ¢ Jloyg oK oo yiou (yaogd
A4 ol gl 6)lone Cundg anangily ¢ ((Jlod) lable 5 S Jatue (clid aan gl 45 ol bl 45 (gl
Sl slasgomme Jols a8 cowloads x8ly 0y Coix g i )D (S (pogw Cuwl AL oo olad Slos ) o
0595 ) Lo ity plo 4 Cowd cuy oo Jla5 4 degosme (pl )0 ol Codlw Cundy an gl uwl labls 5 b laidlu
(AA YD (6350 5 (£)5) Cunl i ad b gy

o Jl_:u,\j sl 5L Sy )‘l d)ﬁfo){g Lgl.mw 8|93| ).Lu)l ‘JLo)s oli;'}?fw d)lAM gy u’)’gsl“’l 9 RPMRe
Ao > 4 el olitals 5o 4 sl (535 50 iR bl 35 e alanMo (a6 5 ol o) 555 50 iy
Sl S0yt (sl (a5l 05 ads ¢ yisu pl o ylaidle degezme (ol oud wlisl by et | degamo Oi éb
At Caod] Pl 3L ol dlos il 5L g9y

s > nglaslo sl gl (F+ YD (lacks 5 ((BY9e) 3900 3pb 032 & o Jlod g 3] lils Jund


http://dx.doi.org/ https://doi.org/10.22034/43.185.31
http://jhre.ir/article-1-2455-en.html

[ Downloaded from jhre.ir on 2026-06-11 ]

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

v S 9 @9 | o Sloys olCiis K Sl (5 ylaro ol

i s (f JS) Jlod glis (slaglezilo )3 abl (6399 a7y dlan | gite (slagdjl sl g (63550 (250 bl Bk
hb g an Gl 0j9) We bl Sl S0y sl e300 250 53 Jlogg slagleidlo dsgorme o ) 0
PSS a8 lizmen (i SiS 52,8 0l glans > wlalle g ord wins (odyy Gl 3kl Lilosd
olore g 5L clalad o Syl oLl 9 Led oS s lgicd 090l 115 oo ctilanily (ool oot p3y0 Codiane

3wl oolawl 03194 5 (63,84 pastio (gHlone sla S coyeplil sl atsld 5,8 s 350L 9 Sis 4,5 bl

ol g5 BB lany Jloyg Sbwl 15 0k (g9
g |

D S e a2

JUoyg (555 30) ol (s (Jlond @ (s yloih b as goms 9 (A) Sbwl 4 3L (5399 4y £ S0
g slaasl
Elides clynl g 059, VY slasl sLIS el (gl €o &) US> s WRPLOT View sl lsbla 5 clal 5l Juols
) 518 il 38105 gl 29,5 CFD (gl
Jboyg aslaio )3 yliwww 859, YT+ sbadl gWaodly xS
o bl 5 %0 g amd L 1) ol ey g o 5Iub Lol Wl o cenldl (ola el )b csesih Cumsg a5 bl
ol el (ol ST cblug Solo 3l 5 bl 1 05 odlitul (e5Mo Y-¥Y B VAFY | yltuapas dibato (el
Slasuin b 0dlaiwl ceypw g Cgs el gy wlo ¢ Jo Lolwl ol saosly Sloddais (gl p g €0 lailiw] wlisslen
Hl3-8ls 45 4y EXport Options 5,5 .0 3l WRPLOT View jljsle 5 5 bl5 cwolislgn o] dwliss claise
Jlos u_e‘.>) 059y Vo gladl cp i Lisles (glp olS 9> Lges S5 dd ol ez g 3w coww 4 &S g5 o0
g5 )| 1565 s WRPLOT View ,ljsls, 5 alwgasy & S5 5 45 ol oid @) Limgdy ol 5 Jlasd g s
Gl osalie |15

_ o —=NORTH AP

Masirmum Vector,

WEST E EAST

(Mohammadi et al., 2022: 3) )L ddbrio SWS .0 JSS


http://dx.doi.org/ https://doi.org/10.22034/43.185.31
http://jhre.ir/article-1-2455-en.html

[ Downloaded from jhre.ir on 2026-06-11 ]

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

VEeF DAL oylois FY 0908 Liwgy Lo g (ySomo YA

SN

952 &yl J555 s WRPLOT View ,l33le 55 aluwgds 539, V¥ gladl Caa SUE wiges 1 S

259) W+ slasl ey bawogito ljee 9 )15 by Wadl (il g 0 50l y92 b g 3350 e o3 (slmole >
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) Coml a gl o o A dgan liicw 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 0all cnl el g 255 o ool &) sds
asa gl (Ve VIYAY (a8 o Slog)) Wb oo Lials bl b iy 5 asl g e A piSTis &0l ce o 1580 L Ll
730 Jdos ldas Lol aSGT s 40 g sl bt 059y VW (sladl 9,8 b lojen ol ol yidn 5 Slas aS|
gl (il (55l )l3Ble 5l olate (b (sl sl palej g JSudie (td Slewlre 5 (i (sl b slese
el o odlatwl Jloyg byl ;5 059y VYo (sladl Cundy (gjlwand (glp YU 8> ¢ Sluwle o,33 L Ansys Fluent
0aLd 5 0jg) W (sbadl e o (5S0ke il 9 (295 slage)lw £95 9 (Silwand Oldas e (53508 Cow &
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
JWyg Sl 9 (655 30) (ol (fides (o 0395 o2 ] 5kl
OR0 awdid 03¢5 p ¢ e sl g (aBly SleMbl g bosly bl p cul p3Y (gilwand llas pbl 5l L8
ole sl 5 Jgol coley (sl 1y )l 5o oYL cdo cllas ol 09 glsel Jloyg sl 5 (355) (o
0395 (awdid e zlyinl gy Cwwd pl > WS 3 ik s jsbay WL CFD (gjluans 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,) s Calises by pSojll pSike wanl o0 o3lizwl GMBI02+ Juo Siy Jbuzus Zeadly 0l5wd ]


http://dx.doi.org/ https://doi.org/10.22034/43.185.31
http://jhre.ir/article-1-2455-en.html

[ Downloaded from jhre.ir on 2026-06-11 ]

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

A SS9 509t | Sl olKiisSw Sl (g 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
Jlo 0oy We slosl Ca s 9 Jlog 2kl 5 (55 0) ol i st 0355 o2 el 1 g g el yo
oLis CFD cldee il golis 51 slawds Laid «jimgly ol > b )] g plosl b5 ilisco (slagyyliw yé Jlad 5
Sl g sl dlgo i 059, VW (sldly 3,55 1 ans b 45" Jloyg (35 50 i Jlod gl 4SS (o> il 05 o3l
5 Laple b jl dlasgame ol isu ol sl a8 )3 )15 08T 3)00 ity casl o0 Bly 250 ol )3 3 Jloys

e 0L (s (S5 (gjlwanid 1wl 3b ! 5L 3959 (sl 45,3 G )l g canl bl pais 5 il
U"L“" 2 ol 04 |).'>| u.:).c Jlo.w 9 Jl.o...u ‘uw 313) We e LSLQ)L» S )‘ ‘(m/S) a5l 2y 5 9 Y LSLQQ.C).»
JLeyg sl 55 (gjlwans cldes gy 09, VYo (sladl cue po diged o yiag 5 pols imgh ,d €iygdgs oS li»
Lo 98 e g5 g b edlatwl ANSys Meshing [l58le 5 51 ((gan yie) aSiis Mzl pbs] 5 Adg (sly .0 ooliu!
Oldes plodl jlam a0 golad] g8 4 ) CFD clles w5l (0L loj 9 Cdg (ga yie Cllos plb] .l
99235 oSl bagy b elgil plosl (imggy Ban (wlul g 45 Lo CFD (gilwaned Ollos plxl jins g ie
L )l Lyl BB oaxie sl g5

Jeolas 13 5Ll a8 ol Jloyg olSsgSun (635 p0) Lol Lisw o3gamte Jolis ¢ )138lp 5 4> (ilwdns Jolyo al )3
b aglj ar gl losd (giludnd bt CaSo Gjgod (olad )3 )55 0e degasms Cul 005 @ly b leiils 4 oo
abyS pla 3 (2 lajpe plyis s Wbe axdo 53 9 3L Gl (63959 slajye s 03gae (pl (Sl Byl 9
Olaase cas ) e pw cplpls Wiy ol a4l JL’U"] Aozl b yleid b dsgazme CBlibl (0L b > Cas ilods
SEBu A by (cdmgd bhas ] o Cund ) ey 4 b pe (cdmdw g (camgd (sl ygilS Nad o wadl Y g X
Lgd o g8 XZ g YZ XY
Jloyg 3uwl 2 3L Gl ya Curdy CFD (gjlwanmd gl 5 Coxy
Oldes wiwn Giagiy Jol gbiwly ;3 9 05)b gyiduw Coglel dS La g3 5l Sy laid (ingh diwe (bl p
Jleyg Sl @l 561 5 ol8gSs (555 0) (Shol i (sloojls dsgazee ()l slo Sy 2 (silodnd o Jilos
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
&l ol glas g g gl sl (uives! b olba) Syie sla 295 5 pglad ol cul )5 a0 p3Y ol oal
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
At oot g sdalie BB gl j5She sl IS I 51,8 g )l58lp 5 laalie
A 2L uP e L (d}f)ﬁ) uLpl g L;LAOLQJ.&L» dcgono g .)bu.oi 5 e uL’P d9§” SR e uL“’ uqd)‘d 9
ol WS e e ol Gl BLI Sl on 5395 0 Byoxie il 9 Vb Cuas bl L3850 53 0l bl (g3l
3yg3 p ediand DL 4y gy 45 olmoylgsd ¢ 3Ll (63959 45,5 9 (655 p0 LiSu (slaejle dcgarme Jlos @hs plaw , b


http://dx.doi.org/ https://doi.org/10.22034/43.185.31
http://jhre.ir/article-1-2455-en.html

[ Downloaded from jhre.ir on 2026-06-11 ]

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

VP AAD olos FY 6,98 Liwgy bumo g (ySomo \g

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 Gy 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 ! algp Joe) a5y isw a1y 3L 39,5 o5l bl a0 )3 sl (A) sbwl 45,5 YL 3L
g e s Cowl Lo gl e 2)ls d92g aplaitle 5 bl 40 39,9 (l (oile 4Sgn by isu
Slap ol () 5 (A0 L oy eel bl 3 ol il oad o baglnl 5 pgd <l Clib ble sy ise
Sl 131, Gl s 31 3555 €SSy ogllan Ll sl 5 b 0385 ely M5 o 3950 bolassl
oamd i 48 59 o gl 31 slalas )y (o] S5,y cilisee (slacabs) pl)] (lon by (x> slasll g bls 4
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 jlsonge 1y ol colun 585 a8 sb el )3 asmyd dbul b amd o Ui 1) jow b ol lacids olacSs,y a1y oLyl
2wl 03gad o Colin dLroy (gols b1y ol aS onds b (claieSay (6099 douyd i oo (A 4) uol Lisw d)lg
l_g L5_~>‘)4_: 9 039 k_i.uw 9 2% JLU"] LSL’M)?, ol wbuo wbﬂl u.g‘Yl) U])ﬁﬁ LY .)Lv Lglyb )L.uﬁ ‘dej 4)\>)J dLa.S
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 sl (ool (slo ) olazslo L5 VL 515k ol
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 odd oo (655 p0) (ol it sl yleis b

4 32 pia N ot g5 Wige Vo JSS 3l 4 2 e ¥t 515 iges A S5
2wl Condge (A)Jlond 2L Byl Cudgn (A) (o256 Jlowd

) -4
Wl g o | 0315 igad VY JSUS Al g sho | w0315 dige VY JSUS
2wl CanBga (A) Jlows 2L ol Cundg (A) (258 Jlowd 3L


http://dx.doi.org/ https://doi.org/10.22034/43.185.31
http://jhre.ir/article-1-2455-en.html

[ Downloaded from jhre.ir on 2026-06-11 ]

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

F SS9 509t | Sl olKiisSw Sl (g 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 Siitio (slno yoiy b 1 5L b ol 450 )3) gl £95 a3 o HLis o931 € (s 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 Jor 4 (6ol )] laswli 4 )lus 1 g 4zl Caoglio caclis ;D 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
w0l 55 Lol polte aSilin g a3l ol el gl Lol clolSiuls o Sage j) (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


http://dx.doi.org/ https://doi.org/10.22034/43.185.31
http://jhre.ir/article-1-2455-en.html

[ Downloaded from jhre.ir on 2026-06-11 ]

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

[ DOI:

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 (a3 JSib )3 b (18 (awyp (V0 o ecllogls £ Jadllanl sy
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


http://dx.doi.org/ https://doi.org/10.22034/43.185.31
http://jhre.ir/article-1-2455-en.html

[ Downloaded from jhre.ir on 2026-06-11 ]

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

[ DOI:

fy SUS 3 Gt | oz olKiis K Ol (s jloro Jolei
DY-FY

EL Il olons orlil cloadlie (slio 1 g dilaie oy (olane oioll polis (WYR0) ls ¢ slashes flleMo ¢ 5LV go
S5OV (FANY L

55~ slocipd] (o pilas ety (SL slas5 sl o)l 9390 3L oly 53 lpl (s (5)lons (ITAY) s < Slie g



http://dx.doi.org/ https://doi.org/10.22034/43.185.31
http://jhre.ir/article-1-2455-en.html

[ Downloaded from jhre.ir on 2026-06-11 ]

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

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, 1. (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://doi.org/10.22034/43.185.31
http://dx.doi.org/ https://doi.org/10.22034/43.185.31
http://jhre.ir/article-1-2455-en.html
http://www.tcpdf.org

