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Objective: Passive architectural design, with an emphasis on reducing fossil fuel
consumption and utilizing indigenous and regional architectural patterns, is currently
recognized as an important approach in contemporary architecture. Chaharmahal and
Bakhtiari Province is located in a cold climatic region of Iran, and its capital,
Shahrekord—commonly referred to as the “Roof of Iran” due to its geographical
location—has a high potential for absorbing solar thermal radiation. This city contains four
introverted historical houses, whose optimal examples can inspire contemporary architects
in passive design strategies. Specific objectives of this study include determining the
optimal proportions of central courtyards, appropriate orientation, and suitable height-to-
width ratios.

Method: his research adopts a mixed qualitative—quantitative methodology. Analyses were
conducted using ANSYS Fluent software, in which the studied samples were compared
based on the average temperature of the inner walls of central courtyards. According to
ten-year meteorological data from the provincial Meteorological Organization, January and
July were identified as the most critical months of the year; therefore, simulations and
analyses were performed for these two months.

Results: Different orientations of central courtyards can significantly influence the amount
of received solar radiation and increase the average temperature of the inner courtyard
walls.

Conclusions: Among the studied samples, the Mortazaviha House, in terms of orientation
and proportions, demonstrated the highest average wall temperature in winter (16.74 °C),
with a courtyard proportion of 1:30 and an orientation of 50 degrees relative to the south,
making it the optimal winter model. Additionally, the Azadeh House showed the lowest
average wall temperature in summer (29.00 °C), with a courtyard proportion of 1:33 and
an orientation of 8 degrees relative to the south, and was identified as the optimal summer
model. Therefore, in contemporary designs—such as local or vernacular
accommodations—the identified optimal model, preferably suited to this climate
(Mortazaviha House), can be selected and implemented.

For future studies, it is recommended that the optimal model be simulated and compared
using various contemporary materials within a simulation environment in order to identify
the most suitable construction materials.
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Introduction
Global climate change and the growing problems associated with fossil fuel consumption

have led to rising energy use worldwide, including in Iran (Lechner, 2014). To address these
challenges, the architectural field increasingly emphasizes climate-responsive design, or
passive design strategies. By studying traditional and indigenous architecture, architects can
rediscover climatic design patterns compatible with local conditions—models that reduce
environmental stress from modern constructions and promote sustainable revival in Iranian
architecture.

Iran benefits from abundant solar radiation as a free, non-polluting energy source.
Chaharmahal and Bakhtiari Province, due to its high altitude and cold climate, has great
potential to harness this solar energy. Additionally, its favorable climatic diversity and scenic
landscapes make it an attractive tourist destination.

The main problem addressed in this research is the climatic analysis of introverted
historical houses in Shahrekord to develop an optimal passive design model. Key variables
include solar radiation, wind direction and intensity, and the thermal load on the inner
courtyard walls. The research questions are: (1) How do solar radiation angles and wind
direction affect the thermal load on courtyard walls of four-sided historical houses in
Shahrekord? (2) What are the most efficient proportions and orientations of courtyards in
Shahrekord’s traditional houses?

Method
This study adopts an applied mixed-method research design integrating both qualitative and

quantitative approaches. The qualitative component involves descriptive analysis and
architectural documentation, while the quantitative part focuses on computational simulation
and thermal performance evaluation.

Architectural models of the case studies were developed in AutoCAD and Revit, followed
by simulation in ANSYS Fluent. Within Chaharmahal and Bakhtiari Province, three cities—
Shahrekord, Borujen, and Chaleshtar—contain historical houses from the Qajar and Pahlavi
periods. Due to similar climatic conditions in Shahrekord and Chaleshtar and minor variations
in Borujen, the latter was excluded. Four representative houses featuring four-sided layouts
and single central courtyards were selected for analysis. Simulation results were compared
through a comparative analysis method, and findings were synthesized.
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Results
The quantitative analysis focused on evaluating how solar radiation, courtyard orientation,

and wind direction affect indoor wall temperatures in the four case studies. Simulations for
January and July—representing extreme winter and summer conditions—demonstrated clear
patterns of thermal variation. Courtyard orientation was found to be a critical determinant of
energy efficiency, with southeast to south orientations providing optimal thermal balance.
Houses with balanced courtyard proportions (approximately 1.3) exhibited superior thermal
stability and passive performance.

Conclusions
This study compared four historical houses with central courtyards in Shahrekord’s cold and

dry climate to identify an optimal passive architectural model. Simulations in ANSYS Fluent
showed that orientation and courtyard proportion significantly influence indoor thermal
comfort. The Mortazavi House was identified as the optimal winter model (average wall
temperature: 16.74°C; courtyard ratio: 1.30; orientation: 50° south), while the Azadeh House
was the optimal summer model (average wall temperature: 29.00°C; courtyard ratio: 1.3;
orientation: 8° south).

For future research, it is recommended that the optimal configuration be simulated using
different construction materials to evaluate their comparative thermal performance and
identify materials most suitable for contemporary passive design in cold climates.

Author Contributions

The author contributed equally to the conception of the article and to the drafting of the
original and subsequent drafts.All authors contributed equally to the conceptualization of
the article and writing of the original and subsequent drafts.

Data Availability Statement
Not applicable

Acknowledgements

Not applicable

Ethical considerations

The authors avoided data fabrication, falsification, plagiarism, and misconduct.


http://dx.doi.org/ https://doi.org/10.22034/44.191.33
http://jhre.ir/article-1-2592-fa.html

[ Downloaded from jhre.ir on 2026-06-25 ]

[ DOI: https://doi.org/10.22034/44.191.33 ]

Housing and Rural Environment, VVolume 44, Issue 191, 2025 14

Funding

This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Conflict of interest

The authors declare no conflict of interest


http://dx.doi.org/ https://doi.org/10.22034/44.191.33
http://jhre.ir/article-1-2592-fa.html

[ Downloaded from jhre.ir on 2026-06-25 ]

https://doi.org/10.22034/44.191.33 ]

[ DOI:

35 s S 9 & g ol Ll O 3b yle (o 40 SIS 40 3L g b & Shes S 3
Cngt £ 2 4 Sl S b

M7 oyl gy o gl I Slod) 5 5

nloghmani@tvu.ac.ir :asbbly .yl ! oyl a5 oyl (o oKl ((gyloro g (e (codine oSl ((gjlu o 5 (ylome 09)5 ¢ 2pe )
A-khosravi@tvu.ac.ir :asbL], .yl pl « a5 aylee (Lo ol « SOl pwdine 0801 «SilSo  wdige 09,5 ¢ 30 ¢ Jgiumme 0 g5 .Y

oW o SNt
oloe losSIl ) o3litl 5 Ll (oSl Gpmo LinlS ATl Liy)S by (ylans ol b 1chn allio gy
23 )kBuslroyley el ol grlae joles (ilane )3 oo 3,Su9) o plgisar ojgel cslailaie g (oo g Alio

Cubls Llpl o> wlale Mol 3 08 oldl e Cusbge e 4 08 b o] 550 5 5988 prand o (3ol
ol e w905 & sl 1559, (S b 65 F (gl o ped cal 2 388 )l (b G sl (2L
At Olls Sl 4 Glgie o oy Slaal jlasl Jubjt (b cap 3 yole Glhilens (isuple! Sy 0
S0 )Ll cwlie (2185 ot § cuslie (55 (55 0 bl

o3litul C5gls usmadl J1j3lp 5 51 o Jalos (s ol (ST g oS Aol o9 4 3485 (g, SR FY 9
2 SIS 5 Gulas 3)90 adiges (5350 slabla B> sla)lyd glod (Sile sliae o 3 & 0
w0l 4l Jlo slrole oy Slypu laisds i g (6 ol g3 (il pl cwlislen lojle dlw 6> Sl bl
Gl 48,5 Cjauo olo 93 (pl )d diges Joo pl ol

e 3 Y g aedyss GG Bl 2 6L 8L Ll 550 slable Sglite slacs S as Al
il sl (B glayledy slod (ke

0o (glod L s )3 Slsls g (6,5 ) lacspiye s adigad o )3 ool iy 305 oS doma®d
o>y ydr sl cogin & Cous 43 )0 0+ (S cus o VY bl Gluls b oS ol a5 0 VEIVE (sl lgod
Sl g 35 Bl 420 YA+ slajlges (5:Ske slod b il )3 o303l G piman sl diagy Lige5
2 ol el Gl ) Al diged g Lod (23S Gl gz 4 Cand @20 A S e 9 WYY bl
ol ol o b 5 o bpne A £55 (lpiie son b lone SolSisll ges lpied 2 sla Al
9395 dunlie 5 (Gilodund Il Lo )3 o) calisie dliae b dinge diged 95 o0 Sy ¢S ooy 5
D)5 (e cenlio gl

AR VARVARNEIY | FRR W TR+
VFLAY 18,5550 &b
DR TR ALV SR O TN}

V¥V Y L) &G

ojlguals

«5slee Azt (595!
b S 0 sbals
)5 R b

By Sl o Sles

Gan b 5,5 e Sutd g 3y waldl Calo Bybla Su)b saals )35k g Ll 3Shes U5 (V) ol (Sl (opmi S ¢ led) Dlinw!
https://doi.org/10.22034/44.191.33 ¥5-YY (VAY) FF kg, Lo g Ko ity b 4 (oliuwd

ool

BY NC

'L;‘?ﬁ‘b GI’»& bM,)‘i :),.f;l';



mailto:A-khosravi@tvu.ac.ir
https://doi.org/10.22034/44.191.33
http://dx.doi.org/ https://doi.org/10.22034/44.191.33
http://jhre.ir/article-1-2592-fa.html

[ Downloaded from jhre.ir on 2026-06-25 ]

[ DOI: https://doi.org/10.22034/44.191.33 ]

VFoF A2 o,lols FF 0,90 Lwgy buzxo 9 (yKuo A

40do
Wirl s e Sipl Grae Glie (b Glacdgw Gpae | (86 OUSEe 5 (la pulpw > (ol Sl L
Bpae Lills b dawg Jls ) g didbdsws sloyaiS 13 jolre (gylaxe (LeChner, 2014) cul )58l by dlo,s
L bl )0 muldl 4 dn g5 5,5509) «(s)laxe 0595 10 «(65) Con 2 yolee s OMSUe hiwd Cas )d Gl a3lg0 (55l
SN (g e adlate o (cag g (i (Slore ddlllae g (wyp b cunl 0ad Sletitiy hlere & Jld e (b o3l
karbalaee Doree & Hejazi Zadeh, ) 3405 (30 « >yb ;5 b pué diged g 0uldl b 15500 (o631 o,y )] )3 aid) IS
ol by )3 M g Lomnb Lo 1 o5 o jloscilis 1 ool HLid Lals can 5 Sl oyl ks e (2017
b ygd il g5l oolpl HesS > (Ayali & Movahed, 2016) sy o Jhas 4 (gygps y9iS (ylone ,d by
e ol Jl odlal sl ()b pi0 s 5 CBlyd BB my Aty 5 clarracanss (391 (g 5 Oy e S g0
ol Glie Gt pedye gblie )3 g Wil Sl ke e S Bble )3 eddode G (5 &5 3L SlugSa L
& g 49dS puwd o bl s (o)lisw 5 Jbre s Ll (Shams & Khodakarami, 2010) s sl aub)es (555
Srbo 51yl aed e (Sl GiE da lp @YU Cebl «plpl pb alasle el )3 g3 oLl Cusdse e
Sl ol )l 8808 e p3 (Vb Uiy cmnbe bame £95 9 2lgmgc] Cgllas baylyd e 4 gl ol S0
sl 45,55 Sygo bl o) g ives Slllae 58l &S casl (sl 5 ,BB) )b A Jod LB sl s
ol bl (ol Vb Josly 4t il 9 8l Jld e (2l sy (lose (iupled) lgice bals pl g)loane (o)
w2 &l 1y bl cpl gl s 93,5 pg cloals (gl a5 Limgly ol S8 )5

) gz )3 05 b €S 090 (Sl Sl edldl oo 3ilay 0 ol 4 Giagly ool 4 sl gz 0l
S5y bl 1 sl il b s ok S5 5 sl cdnbyss G ol 35 Lo yeite ol Gt (555
5 (3] Jlo o3 ) Jls oo (slajg) (glod (il ygly ol cg) (wlilon (clodly Jold (300 polas (sloais .ol
sl (L5 oazS el s ol bl ks daals i3> asli) )b bl glase oo Jols slaosls
sladiges 3 (0 bl I sty Syl 5k g GRE gl g0k eite 8T alelid o Liagh e i
$25pp a2l IS @ Slgie ik cnl 9o dine diges Bl 4 mie Colgyy &l Glagh
5 sl S Can (55,0 bl die Cluls Sl & plgie s ofg Bl oyl wald il cpl w8l 4y
1wl gyhe i V5w jolate (s 903 0)lil Guslie (o)) slacans

colo Bblar (Foyb slaals 5,0 bl (B (lajlps )l 5k p ok car g My b 4l 586
Sl koo L aiss 3,8 100

SIS S i Sl cbals 3 bls glagSas 5 Sluls oy geubo
24 Obida pas O & AB D jeate |y eges laly 5 A1 A9 el (g0 (Pl il (lore gy
odes sy (Su,l sdls cwl 03y ol Riieghs g laienindil d> 95590 0)lg0n ¢y (63,5, cunle s 4 il pac
5 lalias g 039 1,5 059,0 gty 4tb3S )3 sl sid layl dnels cogn SLiS ¢ (Su)l slayess S, clacsl,
Balali oskoyi & ) Slawsls oy Cuow 4 sloyomiy b g sibjl 45z o a0 (23 lojle (53550 bls Gl )bl
alas 150 wasgl 0,9 o 5 silwdls 5 Conl 039y IS 3 (ol (loms 3 ogadas 4l 0,95 (dehghan, 2022
uli»! (Namdari, Mash’hadi, & Sinai, 2023) cul oid e (o€ )lﬂ Sl Gpo A& @ (93)lg0 )0 «(sip00y9,
2eglpl i a5l gy g JSE (g oline (rin ll ble (g2) e o GaaB (lane
2 B s Gl iy S ) g bilad ploas dabls il (spScas Bkl 5 pldlie Cusdee Lol


http://dx.doi.org/ https://doi.org/10.22034/44.191.33
http://jhre.ir/article-1-2592-fa.html

[ Downloaded from jhre.ir on 2026-06-25 ]

[ DOI: https://doi.org/10.22034/44.191.33 ]

Yo Sl Gy (Sl |0 T KiS g 0w pll] e Sl Syl lgz (B ) U s S 0 Sl g il o ) Klas b))

x5l wold 1y Gtalel b oyt oonldl Ll canliol )3 g 2slps b iy a6 il
bl .(Bridson & Design, 2012) 355 o wgmone Ly Lol slalas 51 o4 bl (Oghani & Movahedi, 2018)
(o o5y oMo & WS o Joo S5 4 o L (hbewS 5 )0 28 o0 )8 W S he )3 s B lgies (555
a3 oo )8 05 slaillead |y Ly degesme «Blybl glalad cuas § Oluols (23l jlw ¢ awlin oS 5 Hlaie | cuds ]
» (Mahdavinejad et al., 2013) &S o 230l |y lad o> S wS ol (Farshchi & Majidi, 2022)
ool ax il Ko bla a5 55 o jasuin old Slawy § Gloguds S & s «Cansl 03,5 o Cpuan |y (o
sl g > i) X9 J1y55 0 (93 Clwls | algn Walad den U 3pS0 )5 (e slxS )0 38> psboay g il
(Tahbaz, 2004) wlo> S o (yuss coawls o (bl p 50 1) lalad

ol 4Ll jluly sl platlo sl gl cppabpon (e I (S plysa Glodyins jsbay Jlbye (o352l
Gaitani, Mihalakakou, & ) siws Jké e slaloidle kia 558 ,0 sbbls (Gil-Ozoudeh et al., 2022) ¢!
a1y plesle o5l i (Swly Wl o &S Mtk i SeSume o ledls Kbl as (Santamouris, 2007
sty 5 2oy Jilis 4 lnglaziles g3lcSis el Sinyge 5551 live 56 psbos i ialS (5551 51 b o3lizl
“_,’.Joh» slas u,.u|).9| L d}f).o sbls ‘C)ﬂl 2 09){; V-3 d...zzslf Iy ‘_,’Mul.o)f «ils 9 Lo)f Obb Cawd P9
GrSean (Bl 3 cpl ol s (Muhaisen & Gadi, 2006) 1S’ o dbol o g 9 o)S sl cslio bape
OB (lomal sla Sy 3l 45 Gleyzs 4l e Ohlese S oo il plul (28 wedyB (505 4 S o]
Piriyaei, ) 135 oasy ol 055655 slopalil (sl 4l aliges ) sloged 4 4l Julse S5 9 0L 355 59 o8]
.(Mofidi Shemirani, & Sabernejad, 2022
wols aYlae 3 0,8 o)lil 1,5s o (Y10) bybls (Y+5) GLold (Yoo ¥eve) flosjly Ve F 92Y OAA)
(Voo ¥) diko g (VOV) ghlSon 5 (25 {V+V+) (hlSen 5 andan ) (VY)Y 5 oyl 8] alonjl 5 calisea
S (_gjL»wb.‘;a ] 05 4§])| rvb‘ L )’w d.)LQ(.Mu) Jﬁl«m 9 F)-é Cowlio Lg).fu.eg K> D (Sgke Oladss
by el agly oy &5 3o LS 380 ol (sl 48515 adlllaedjge jlid el )3 weldl b 5950 bl
4 Cad 52 420 YO aygl 03gaoe a8 0)93 slaails (53550 bl Jlod dpen )3 giedyss (5 GRU Ol
Karamirad et al., ) col o) Coix a4 blaie 433 YV dgis bl 58 > dige cas S50 oo 5l ol
o olil o Bl 059y We ol ply 3 (SoSme slagloibl )3 (63550 bl dine ()b 03 gl 5> (2019
ki s y2io 33 gl b Ca il 0 &S (ilge b ola leinle wad o Ll puls a8 oud osilw, plxl 4 CFD
Olixe 9 0b plp 0 boleadle gpScas 5 olols g9 pmicred s 3l )l dbgoe 4y O 3959 Bile LdisS ylw
JuE93,5 39)9 (LS g3k Cs pur Bl )3 Wl o (b lge jl oLl ol e 4 L zg)3 9 39,9 Al 93 )3 Cy)gazee
.(Khaksefidi, Vasigh, & Taban, 2020) 1ib 550 b iolel b & auw, b dcgoome 4

)l el > &5 cunl 48513 adllland)jge liws ;b )3 0Rgd Jb (Slue (BOJSS )3 3k AE (o)
Heidari & ) cuwl oad Sluyigyds wis &l olloeSw 4 ) j1 8 oL Glyoal gly aslS jn & alaies 3
J3 a1y ol e lise sl 315 (glon 0,8 S s g sll &5 GBIl eolal L (Davtalab, 2022
g 330035 duvlie ol BB B gt & ol (clad L 1) Slusl jislel bulps g 03,8 (yS03lul o ySume (slab
woxd ool 4 g 0 (s sog oS WS )l ] 4 olied Caa ol Cepu gy W egi


https://www.sid.ir/search/paper/%20حیاط%20مرکزی/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
http://dx.doi.org/ https://doi.org/10.22034/44.191.33
http://jhre.ir/article-1-2592-fa.html

[ Downloaded from jhre.ir on 2026-06-25 ]

[ DOI: https://doi.org/10.22034/44.191.33 ]

VFoF A2 o,lols FF 0,90 Lwgy buzxo 9 (yKuo Yy

blpd a1y ol cepw oo linaw (o050 HSue 53 Egudne b dyp3 10 oo yolic jI (S laicds S5 ,18 &S Wloaw,
.(Davtalab & Heidari, 2020) &5 o <005 diage

Oy @l g kb )y sbed e sAB ) la by 5,0 bl wtin 580 58T S adllas
Lulyd o oslas LIS VY 5 VoA (s 4 Job bl b cdlo Gb)lis sabls s a5 Llaals wns o ol
bulyd 5l lee ol colyse @ig il VY 9V (oye & Job b colo Bk aw (labls 5 I b @)y
2 bble wsin oSl 5 Cluwls ) 4B 50 g0 Sl dises Jl3)08 0 Jsd b > Jl o5 Jpad )3 oslladl
(Mardani & Roasaei, 2021) cul 0391 538 5L (LSl 5yl Giabol bl g lga by cuisS bl

Tobe » b (Rl G & Cunl 03903 (Bpme J5850 1o (sl s 55N g8 e bl (65l Jelodi b (ol
Sl ghls a5 olaly p b aalgs Sl Lol (il g lasle pislepw )b ials daoylis (clos Lials bl
25S o ol s st o 1y lle i L VY B VY gl 4y Job s 5 Uoye 5 Jsb e VE 1)
.(Taban, Mehrakizadeh, & Najaran, 2021)

Ol dils G g dag (nyine 4 lgp (93,5 &S 0ad Jols i (pl g (upn 30 labls 3 50 3k cons
ol (gagy ki 3 )3 (535 0 bl Caglyl &8 b asule Colei)d 5 29800 (ol (53550 bl )3 bl J15 15 gn
.(Karbasforoushha, Habib, & Zabihi, 2023) cusl (gam JS ¢ Juatus 4

B oandrge OIRS ReB > ey B olol il Cua g ool Cuns (Gl p)8 s pimogy )
el @iy 3 Ol 5l a9 ()5 (B il b Jdlatens <0l 05 e 5> Gl p 8 i oo LS gl g 43S
ez ycewlie Cwl VWY S (Glis b > (= By bl b et p)3 sl (ol S o Fowslie
Conl Ggix 4 gy Caz ol jl A g )€ g (B Cg 4y VD s b (ol Cuns lp lasle ) al
.(Akbari & Ebrahimi, 2021)

a3l g b @B okaus  odbosnli (edysd (65,1 Mie (228 dslre & 3 (V1Y) ylSen 5 (ool o
sl 0313 255 ) 9250 0 sl ST LB il el bl 455

(il 8l bl redgr g obie i Slaal e g osboye g )5 wuldl (gl (6500 adllae il (e 5
(Akbari & Hosseini Nezhad, 2020) a2 o0 43l o388 zolaw (gly 1) disgs 44l

9 oobel 2 05 b b cd b B )b lea slaails (65550 bl i e )b (s sl pl> Gimggy cnl
93 wliigig y
£9 2 S oy (o5 g (S Loy, S & il wiseal i o ol Cunle g (63,98 aa il ags ol
Gl gals 0 s Sy s 9 S)lle s GSESS Sl okl pgd 5 5 (&S SRRk SLSESS S
Revit g AULOCAD (g )loxe (ganmdw 5 (smgd slayliole 5 lawgs 1ol 1 adiged .Cuml (o5 gl 4 oltwd jolaieds
a5 Jnslar il 3 igdie o ANSYS FILENE J33le 5 (Il (silodnd (slian y dols] )3 5 o
Jols & Lmo] Mawi (IS ebdy it (g5l 9 )b B @ cuio  (Su)b ladls gl iills 5 gy S b by
oy 9 o0 4 dnd ouilly 90,5 b el Lalys Sl wan il Lol Ly o dae 03 o 4 09 e 6kl dnels
Oliw b 93 Saiged (59) p G 3305 9 Bl (g ladiged )1y 103 Gl jeid 93 b (g paie (ool Ol s
bl g cdlo chly can Hlaa 5l a8 Bas bl plaaiges wsile Bb (olol dxols yo 3l deldl )5 ol yuills g 5,5 0
slably ilwand 5load cdlyd (slaosld ) oo dae ¥ 4 Miedin sladiges dlawi plply e (655 50 bls O s

S (o )8 Sk 090 @l g oy (ool 29y b calesy


http://dx.doi.org/ https://doi.org/10.22034/44.191.33
http://jhre.ir/article-1-2592-fa.html

[ Downloaded from jhre.ir on 2026-06-25 ]

[ DOI: https://doi.org/10.22034/44.191.33 ]

v S8 (59 yud (Gl [0, gl KlS g 0w ol CS b Spb s g (AU S AB 40 06 g Gl 0 Khos b )

axtlod 390 83950
g bl 1y o padsye 51 (S () JSB) conl glpl StansS g (0pe laglinl | (S o)y g Jlro oy oyl
slagbun s gl 1y audyes b il )y el (liwl (ol (6058 Cundgo .l bl b 16 ol b 4 gy e

ol yuidls 90,8 0 by 93 ¢ idghy oyl anlllasd jae 03905t (Cuwl 03505 w48 355

e

Ol A 53 358 e ()l peud Capxge Al Y S5
Lod Jolas uSlo g olo i jo Lod jiShs 1uSileo cyiills 50,8 0 0 (gly pud] Sl 00 wliilgn (laosld ayds g3l
o Y JS5) el (e OB (55 5 ((slinls OYE) 5 ol (shasls oo ool el slugss

40
whae ]
B L Sl S L
oot e ] o 0 Lo il o K s
o ]
5 ]
L ] 204
4 ° 2
4 ] 3
3 | 5
3 104
sy ]
2] | H | I |
sl ] 0 =t il L mll 7]] g
he ) ]
S0 ]
-10 ——— .
T T T T RN 4 , ; PR 5 g R
S 3
0 5 10 15 20 % 5 S e M 5oy
ol y s pw J sbole

03 40 3,5 phem yliw poens (wliiled (gLaodld 4I3ged .Y S
0,130 sz (Jlw cilisee (glasle 43 3L s yw) judl Jlw

Ol cwliilgn

03 40 3,5 phemis yliw poens (wliilgd (gLaodls 4l3ged .Y S
0,130 sz (Jlw Blisce (gaole 13 1gp slod) il Jlw
Ol owlidilgn

Wdiged o820

&S Cuwl 230 ¥ yS 0 518wy 350 ik cpl 0 &S Sl Sl Wb lgie Buisd by isu pd &S] dds gl
() Jgi) ol 01 ) (655 50 bl Sl g lilie Sl & Cod (655 Caz e 3 o] s 5 (B yme dald] >
Sl slasiges iy N Jpis

bla Oluls S o Clwdy g pb )
asy30 :J Cual L?lé.) PHES
| VAR S ol
WAVNWAA e gl \

Vb _ )

iy lyae ol 13l cuSlle
el 5 K805



http://dx.doi.org/ https://doi.org/10.22034/44.191.33
http://jhre.ir/article-1-2592-fa.html

[ Downloaded from jhre.ir on 2026-06-25 ]

https://doi.org/10.22034/44.191.33 ]

[ DOI:

VFoF A2 o Lol (FF 0,90 Liwg)y buxo 9 (ySmo YA

bla Ol Olosgi g @b Gy,

oaljl asls
WOk il el o o
WYOIAY s o, ¥
(S yd @lyro ol 13l cusllo
gles 5 5585

VY

s guiiye 41
Simp Sy lojlo 1l Sl | Y
glee 5 (55825

VY-

o Bloewsl 435
YA¥A- 1) ol o losd
MINNY e )b ¥
iy lyee oo 13l cuSllo
odplio g SB35

VY

Slrsgs

o9 R sadl
lio 93 55 alite Ao 93 gaie (s 9 Jols Gliebl (18 Jo cono Il Ml ) wlins pl gjloans I Lt
Silodesd ol sdelcudy gls b gjlodnd J38lp 5 hhwg usl yols diue alie byl Ky5b g 0nd plol Wb oS
odd ol LS ¥ Jgas 9 ¥ USS 50 awglie ol ) pols (gilwand como Ui 45 oud dwolie <Vlie o =L
Hang, Li, & ) cuol (8 )L (098 S @ikl )3 pols IS gls 05800 003 Uiz 5 JS3 51 & &35 lan

(¥ Js) (Sandberg, 2011

0 | : 3 i s 6
S sl +
Q338 5L lard clod dwglio .Y Jgun

(°C) 29 1925 lod (°C) Sl 1925 slod (°C) Jlowi 1925 glod -
sels OO ov/o ( Bottillo et al., 2014) L3 ,5 s
OA/- ov/s /Y ol ol
\ v v s s



http://dx.doi.org/ https://doi.org/10.22034/44.191.33
http://jhre.ir/article-1-2592-fa.html

[ Downloaded from jhre.ir on 2026-06-25 ]

[ DOI: https://doi.org/10.22034/44.191.33 ]

¥4 Sl g9 s (Gl |0 T KiS g 9w el cS v Spbo gz (B U GOS0 Sl g il o ) Klas b))

M b s lgiee (osd cay® b (0 JS) whoas bl 'als il sl olol 5 okl slas

wlad o wnd o olid |y oadas 3 jlas o slalodl go8 & S0 .85 Jlas > Slawloee asbl gl YWIAY (gla o]l

wols 5l S sladd il 00 03l b lgss GBlLLI 53 5 gjp0 sy 0l gy, sbalall jl g il slalall 1 sl
(5 JS5) Canl oads odly lis S5 j0 Hlaisyge e 9 >

3y’ Tl rmirn> gt gt (L0
4
»

00 20e+5 4.0e+5 60’e~5 8.0e+5 10;*6 12e46 H'e*ﬁ L6e+6
Jelew Soes
2l b gi a8 1 JSW 95 §lod y 4l laxi pil lages .0 JSWS

g 25 ol > sudyps Gab L clible kil (55550 slable 5] oo 9 il Lilel (el
e slaole o gilulales @Sl cul p3Y (ulol et sl pd Sl Jlo 3y gboole j3 (il cdl > 5l sde0 oo
ly bod Slen bolad ¥ JS5 opd ©jg0 bl S g baojlie gslaw g9y p p)5 sloole ) (8L B Sl
wegil jo) V0 9 W A Clel (gl JSS cpl p3 amd oo (Ui Ty Jlo oy cn o 33 oy pdige 4B e o sles
¥ p sloble w1 0 (JSb waagl s pasule Glus) > OBl 4 g clbage 5 bals Wby cer
e sgdiye 4B 5 b g cusl laolir plo I by Gl 3 Jled slaolir (SO i cadlllasdgo
e dlliaodyzn cladils 55 Jlo spw slaole (b 3 cplpls fanl laogis plo § jide 505 o)lis (s pSld]
¥ JSe) ol (555 0 bls (slaoylis o 5 yiccamlio Jloss o)t (5 Sl

e sl
E gl ey
2
2
»
1
5
o
15
u
13
1
n

odljl wls
;W | - . .
Sl 5

1. mesh sizing
2. refined


http://dx.doi.org/ https://doi.org/10.22034/44.191.33
http://jhre.ir/article-1-2592-fa.html

[ Downloaded from jhre.ir on 2026-06-25 ]

https://doi.org/10.22034/44.191.33 ]

[ DOI:

1F+F ) o Ll FF 0,90 Liwg; buzxo 9 (Ko

Jga shas

A8 e s

P

g shed

A8 g s

1

Ot e ) e gl

(Ot s ) eSile slws
&

Ol 390 91T A lelw ;3 Lod ,g0l5 .Y UG

o @l (A JSKS) cunl odd puoy ey VO 9 WY A Clelw o als (il sl jlesd (gl Lo jlages aeld]
Sal don > Jlos glaylgrd (slod Cunl jastiv jglai (3 aS jobjlen iad o lid oo Bl ¥ SS L b lyges
o8 g bl glod w &b ] )5 &5 (ggiye AL 2y sl blir gl I i lie) jgy Jsb 55 (655 e bl
58 oo (e BT e By

WY

Cud (b a5

25 4
R S s
[ R - R
IBL B
® | ol In £
15 4 %’
%
10 —]
b
i
54 )
0 L Ll
9 12 15
el
[
O — s
_ . - s
O sr=nsls j
M K]
i
1
9 12 15
el

s 10 5 1Y A Glel ;5 LA cilises 5l 115 515 Sle2d Slod yl3g05 A JSUS

ol wda gl Cunl odd oy b joy Job 0 s calisee slayledy sl Hled ke (sled Hlages sl js
ol slod obojliny )3 g 25,0 ed s LU 51 6 So e Jid 4 55Vl lod o Slels )3 ()8 sla s dajlages
59 sk JS 5 L (e (slayld )l o & s 55V slod jolojlan 3 (Bpd slajlsnd (g Moo il

10 4

25 4

15 4

10 4

o

[
B oLy o
- s

0 srsnmais

[ e
== RO
[

s QPP



http://dx.doi.org/ https://doi.org/10.22034/44.191.33
http://jhre.ir/article-1-2592-fa.html

[ Downloaded from jhre.ir on 2026-06-25 ]

https://doi.org/10.22034/44.191.33 ]

[ DOI:

F

Sl Gy (Sl |0 T KiS g 0w pll] e Sl Syl lgz (B ) U s S 0 Sl g il o ) Klas b))

lga (slod 038y YU s 4y (Jg cowl pgyome QUSI puitnn (25 51 5oy S50 (o9 Jlead 5 WS o cdlys |y QBT il
(A JS3) 395000 3V T slod 5y Jsb p3 Ll b maditns e Q3L 5 55,

-]

L i 3) Sl sl
>

—

¢

!

16 4

(=t A e Sile sles
®

i
el
]
4
]
Y
)
8 10 12 14 18
,
]
4
i
)
%
i
3
8 10 12 14 6
el

Ol 395 Job 10 LAIL Cilises (gl )93 (g1 slard (ilo (slod 13505 A JSUS
(Ve JSS) sl oas o3> L s 59y Jsb 53 930 9 WY A Clelw o Al bls :S0ke slod Jlages asldl p
cual (Al B g cawl i oy Job 0 (o8 bl luwls s 4 Blowl Gl bls glod dajlyges opl dsas gl

2% 30
24 4
. 251
3 ]
“ ]
] 4 20 1
j_‘ 18 ,~,’
h > 15 -
) 16 4 )
] ]
1, 14 L 10
"1, ",
z 124 2
5_
10 4
8 0

Sy el sled

. s
B i ey ads
. ) s

| —

el

Ol 595 Jsb 13 990 9 1T A Glel 43 LA blo uile clod ,lagai .+ JSu

JS 0xSle (e 9 Jlo 59y cp 5w 53 gy Jobo ) adllaedjge (Su )b Al b slaylis gl gy 1:Ske (sled

@ Cod 55V glod (xS can 9 Oluls i gl (coaiye 4B lo)lgd (Jga war gl (Y Jodo) 1 (owyyp la)lg
9 L;)..fup d‘)b b)‘)i 9 uad L?L) FHIN U 9 u_"il:uu‘ FHEN UT)L\» Ll P‘WL.A uL.M.\A) d‘)J 9 b)l.) basls )JL..:

At Glie ) sly (6 Fewlie Olunls


http://dx.doi.org/ https://doi.org/10.22034/44.191.33
http://jhre.ir/article-1-2592-fa.html

[ Downloaded from jhre.ir on 2026-06-25 ]

https://doi.org/10.22034/44.191.33 ]

[ DOI:

1F+F ) o Ll FF 0,90 Liwg; buzxo 9 (Ko Y

3,8 Silw s 43 o g9 395 Jab g3 ylmo 10 Bylesd (il slbed Y Jous

8 las 03151 | Z ) Cydi s b,
e oyl \o/ -5 \O/YY \O/5Y \0/YD
(B o)l \EIY - VEIAY VY/AD \EINY
o o VO/AY VEIYY \O/P¥ \O/FE
Slosd o)l /v /Ay VY/A ATYAR
U5 oSl \EIYE V105 \EIVE VYD

WA olels gy JK6 cpl 0 0l j18 aoydye0 ) S s Soye sles sl b e bols sl o b fdow
bl 1 50 (S5 aa gl attd jasuie Gl )3 Ol 4 ) cladges ¢ bals 1d)8 Cax vl 39, V0
1y b p iy Jlod Jlad g ol baolis o 5 sy (sl )3 3y (sl )lis (65Ol 5n caalllandygo (635 5o
1l a5 claole b yd cplply (ol baoylas plo 5l gt 0)8 o)lis (SOl e (gaiipe a3 b ¢ 5l
(Y JSK8) canl (655 30 bl oo s plu jl pewbo Jlad o)las (giluilals ol dalllasdygo sladils

WY

Sl ke
SE il das

o.)lj] LB

Sl sles
38 Fle damys
45
a2
38
37
| 34
1
]
5
2
£
7
W

g slas
31,8 Gl dmys
5

WY

VO
VO
VO

Sgiye &b

Jge sle
1 il 4y

s

P

EL]

»

w

n

=

25

»

0

,, WY

Cud (b &5

bl 1310 5 1Y A Olelw 3 Lod Hgul5 )Y JSWS


http://dx.doi.org/ https://doi.org/10.22034/44.191.33
http://jhre.ir/article-1-2592-fa.html

[ Downloaded from jhre.ir on 2026-06-25 ]

https://doi.org/10.22034/44.191.33 ]

[ DOI:

\al Sl Gy (Sl |0 T KiS g 0w pll] e Sl Syl lgz (B ) U s S 0 Sl g il o ) Klas b))
¥ USE L yboged cpl gols (VY JS8) b pay liasl 10 5 VY A Glels j0 ails calises glaylasd (ol Lo jloges aobl jo
Ol‘.b...qb’ J9) J9]a ol LS}S)A bls dl.md.}l& dod )0 "Jl«» L;Lm)ly.a dLoa Cowl ua}b.wa )g.sha.? 2 & )910")[0@ ) 0 uL""" <=9 d;Ua.»

i ol Gh (B0 w5 (Jlod i glod o &l 1l 3 & (gpaiye A a5 gy 4o 5 Cul bl plo I ieS

50 : 50

7 40 2 401

i . 3 _

Y — 9 -

4 %0 4, 304

A, a,

] ® ] 204

> :

3 1

=0 2 4o

0 S el o L
L] 12 15 9 12 15
el
el
50 + 50
[ QR
B b, il
3 [t 40
Y M | | m— e _ _ =
0 4 30 4

F s )
8

(3,8 s e )9) (pohe sl
n
8

ol e ~ A - J 0 5
9 12 15 g 12 15

el wels

Sl 10 91T A Glels 13 Lasls litsen gl g3 (5l 4133 slod oges ) ¥ IS
o) wde gl ol ond gy Ll joy Jsb j0 baals calisee (slayled gl Jlad Kl gled Y ISy
9 ded Salio Ll sl 5 85 yile ilulale > 4 ok sld pas clebe ) Jled bl dajages
A5 @Vl (glod o 3 (8 slaylges g )l Lajld ple g e @ Cond VL o> pbjlam )3 (Byd (slajlged
(Y JS8) w8 o 8y 1y ST G oy ooyt 5o Loy g cla e

40 38
% - R Vi
it i RN
e : - . ~
2 3 34 Neoy
1 3 g 3y N
] FE R S
9 a0 4 'H SN
) ) H YN
3, 1 o H vy N
A 8 4 4 W&
)] ] 3 AT
1 ] 2 3 AN
L Y X
" " k2] f W\
2 20 2 5l — Py s N
S\
—_ ke 20 4 - et g A “"‘-s.
15 18 T
] 10 12 14 16 18 20 ] 10 12 1 16 18 20
40 40
- 1 38
i j
L J) 30
]
110 ] L, 25
q N
2 20
8 10 12 14 16 18 20 8 10 12 14 16 18 20
el el

Ol 5o, Job 10 LA Cliseo (gl 1935 (51 lard (Sl (glod 13505 VY IS


http://dx.doi.org/ https://doi.org/10.22034/44.191.33
http://jhre.ir/article-1-2592-fa.html

[ Downloaded from jhre.ir on 2026-06-25 ]

[ DOI: https://doi.org/10.22034/44.191.33 ]

VFoF A2 o,lols FF 0,90 Lwgy buzxo 9 (yKuo ¥

(VY JS5) ol oads 0oy lis bl oy Jsb 33 9 V0 5 WY A Glelw o bl bl :Ske (slod g5 cdald] 43

58 5 Bl s joy g > 55 e bl Slasls s & s oy 6l bl sled dayboges ] arinsl

4930 (gyeS wle wbjl 5 juin e wb Sl S lels )3 (spaie b 5 cuwl Powlio Gl gl o col Lo
Sl 63V glod syl L yon

50 60
A s
45 s | B2 -t
2 2 - s
j SN Pt —
-} 40 4 j 40 4 -
% ‘i ) _
- ~ 30 4
: )
ﬁ 30 4 ]
R, 20
Y .
)| 25 4 31
2 10 4
20 4
0 L L L
1 9 12 15

el
el

sl gy Job 13510 5 1Y A Olebw 3 LA bla Sl glod N E JSUS
Oxzzen 9 Jo S9y cneS 5 59y Job pd adllasdjge (Sl S Hler slajlir (glajled (:Sle glod F Jgu
sk il (g pScas 5 Oluwls s gl odljl Sl ola)les Jods ads gl .ol od o3> Ui s lgsd IS 1 SSke
gl by BB g g Sl G5 ilan sl prwslio planl (clp g 3,0 Al pls 4 Cons s omb lod
(¥ Jods) ditud 0,5 slaolo 5 oybianls (gly (g pcwlio Oluwls 5 (g puScas > (g9 yo
3,5 (w423 cns 1 5oy Job )3 bl ;0 baylend (il (sl £ Jg

2l o331 B! Sysd o i (2L
> o YA/FY ya/y YA/A ya/y
N Y/ ¥I/Ya Y.YD Y/

s ol YA/ Yoy Y/-0 Ya/-v
s o)l YA/ ya/-v Ya/a. Ya/00
i% v ya/ay ¥ /vo \Al

S 5 4o

S e Sl g 6 pS e b Sdd g5 @Bl L 3)S 0 0 )l (655 0 bl (Sl B Jla Giagg ol
oSl slise o] )3 oS oud oolital CBgld pnadl JI38le 3 51 b el (gl i8S )18 dulie 3)50 it (5551 1)
o olislen lojle s 03 Hlof Lol 3 a5 L5 5ads 5,00 ladiges ecs3S po slabl LB1 (sla g clod
5 ol > biges Jlod cnlple (¥ 9 ) la i) ol wdlid Jlo slaole (5 5lom plyisar 5 9 63 olo 53 ¢l
Ol glod b plinej > Slwls 5 spScae L)l bgpaie Al &5 wad e i @l cwl 485 )50 obe
Wged g lod (p iy SIS cogn 4 Cud 4250 B0 (S a9 WTe bl Clals b alS ilo 423 VIVF (sla g
9 VY blo bl 9 5,5 ol 4,0 YA/ o+ clajlgnd 1:S5ko slod b yliaol )5 odjl a5l paimmans (Y Joda) ol aige
L bbb s lple (¥ Joi) Cosl il ) dise iges g Lod (068 S gz 4 G 223 A oS
o) 5 sl (lasguipe ) il ol 53 b 5 0k Bpne i €55 i ccoomr b (oo (slaolSaald] igai lgises
5 %5d dulhio o (giludnnd HlBlp i Lo 5 o) chlises plaas L algy diged 9d o0 ity (S slaigyp 0 200

20,5 (Byre cunlio pdlas



http://dx.doi.org/ https://doi.org/10.22034/44.191.33
http://jhre.ir/article-1-2592-fa.html

[ Downloaded from jhre.ir on 2026-06-25 ]

[ DOI: https://doi.org/10.22034/44.191.33 ]

fo Sl Gy (Sl |0 T KiS g 0w pll] e Sl Syl lgz (B ) U s S 0 Sl g il o ) Klas b))

References

Akbari, H., & Ebrahimi, E. (2021). Climatic design of form, aspect ratio and building’s orientation
based on solar radiation in Tehran. Journal of Studies Of Human Settlements Planning, 15(53),
1188. (in Persian)

Akbari, H., & Hosseini Nezhad, F. S. (2020). Determining The Optimum Orientation of Vertical
Building Surfaces, Based on Solar Energy Receiving in The Hot and Humid Climate (Case Study:
Bandar Abbas, Bushehr and Ahwaz Cities). Journal of Iranian Architecture & Urbanism(JIAU),
10(2), 99-112. https://doi.org/10.30475/isau.2020.103679 (in Persian)

Akhtarkavan, M., & Falahi, S. (2020). Study of indoor thermal comfort conditions of historical houses
in the hot and dry climate of Iran (Case study: The House of the Perfumers in Kashan). Two
Quarterly Journals of Iranian Indigenous Knowledge, 7(13), 421-452. (in Persian)

Ayali, H., & Movahed, K. (2016). Determine the Optimal Direction of Central Yard of Houses at
Qajar Period in Shiraz Based on the Rate of Solar Energy Radiation. Geography and Development,
14(42), 161-182. https://doi.org/10.22111/gdij.2016.2349 (in Persian)

Balali Oskoyi, A., & Dehghan, S. (2022). Physical Typology of Qajar Houses in Urmia. Armanshahr
Architecture & Urban Development, 14(37), 1-14.
https://doi.org/10.22034/aaud.2020.220357.2137 (in Persian)

Battillo, S., Vollaro, A. D. L., Galli ,G., & Vallati, A. (2014). CFD modeling of the impact of solar
radiation in a tridimensional urban canyon at different wind conditions. Solar Energy, 102, 212-
222 .

Bridson, D., & Design, S. U. (2012). Courtyard Housing Study. Djingis Khan and The Kingo Houses
" ASBNZ26, Sustainable Urban Design Lund University .

Davtalab, J., & Heidari, A. (2020). A numerical and analytic study of the humidity impact of
Kharkhona on vernacular Sistan housing. Housing and rural environment, 39(169), 89-100. (in
Persian)

Farshchi, H., & Majidi, M. (2022). Investigation of The Architectural System and Geometric
Proportions of the Central Courtyard and Its Walls in The Historical Houses of Kashan (Case
Study: Ten Historical Houses of the Qajar Period in Kashan). Culture of Islamic Architecture and
Urbanism Journal, 6(2), 95-112. (in Persian)

Gaitani, N., Mihalakakou, G., & Santamouris, M. (2007). On the use of bioclimatic architecture
principles in order to improve thermal comfort conditions in outdoor spaces. Building and
environment, 42(1) ,317-324 .

Gil-Ozoudeh, 1., lwuanyanwu, O., Okwandu, A. C., & lke, C. S. (2022). The role of passive design
strategies in enhancing energy efficiency in green buildings. Engineering Science & Technology
Journal, 3(2), 71-91 .

Gohobadian, V. (2006). Climatic analysis of traditional sustainable buildings in Iran. University of
Tehran. (in Persian)

Gorji, Y., Yaran, A., Parvardinezhad, S., & Skandari, M. (2012). Assessment of Climatic Architecture
of Houses in Kashan. Armanshahr Architecture & Urban Development, 4(7) , 31-40 .
https://www.armanshahrjournal.com/article_32680_d51fc204ad2da974f2ebc1840a0a24a5.pdf  (in
Persian)

Hang, J., Li, Y., & Sandberg, M. (2011). Experimental and numerical studies of flows through and
within high-rise building arrays and their link to ventilation strategy. Journal of wind engineering
and industrial aerodynamics, 99(10), 1036-1055 .

Heidari, A., & Davtalab, J. (2022). A Study of the Wind’s Role in Shaping the Man-made Landscape
of Sistan and the Methods of Utilizing and Dealing with it Based on Historical Sources. The
Monthly Scientific Journal of Bagh-e Nazar, 19(106), 33-44. (in Persian)

Hosseinabadi, S., Lashkari, H., & Mogadam, M. S. (2012). Climatic Design of Residential Building of
Sabzevar with Emphasis on Building Orientation and Depth of Canopy. Geography and
Development, 10(27), 103-116. https://doi.org/10.22111/gdij.2012.343 (in Persian)

Karamirad, S., Banazade, B., Zarei, H., & Ghezelbash, E. (2019). Assessment and Analysis of
Thermal Comfort Courtyards of Shiraz Historical Houses in Qajar Era. pazhoheshha-ye Bastan
shenasi Iran, 9(20), 183-202. https://doi.org/10.22084/nbsh.2019.17023.1792 (in Persian)


https://doi.org/10.22034/aaud.2020.220357.2137
https://www.armanshahrjournal.com/article_32680_d51fc204ad2da974f2ebc1840a0a24a5.pdf
https://www.armanshahrjournal.com/article_32680_d51fc204ad2da974f2ebc1840a0a24a5.pdf
https://doi.org/10.22111/gdij.2012.343
https://doi.org/10.22084/nbsh.2019.17023.1792
http://dx.doi.org/ https://doi.org/10.22034/44.191.33
http://jhre.ir/article-1-2592-fa.html

[ Downloaded from jhre.ir on 2026-06-25 ]

[ DOI: https://doi.org/10.22034/44.191.33 ]

VFoF A2 o,lols FF 0,90 Lwgy buzxo 9 (yKuo \itd

Karbalaee Doree, A. R., & Hejazi Zadeh, Z. (2017). Optimizing building orientation establishment in
the city of Kashan, based on climatic conditions. Journal of Arid Regions Geographic Studies,
8(27), 85-103. https://jargs.hsu.ac.ir/article_ 161439 1a0c7f4805599¢1106461edf776792ea.pdf (in
Persian)

Karbasforoushha, M. A., Habib, F., & Zabihi, H. (2023). The Eff ects of Central Courtyard’s
Geometric Form of the Hot and Dry Settlements in Kashan on the Airfl ow Passing by the Walls
and Floor: Case Study-Kashan City. Journal ISSN, 2766, 2276.

Kasmaei, M. (1989). Climatic Design Guide and Building and Housing Research Center. Road,
Housing and Urban Development Research Center. (in Persian)

Kasmaei, M. (1993). Climatic zoning of Iran: Housing and residential environments (Vol. 10). Road,
Housing and Urban Development Research Center. (in Persian)

Kasmaei, M. (2004). Climate and architecture. Nashr khak (in Persian).

Khaksefidi, S., Vasigh, S., & Taban, M. (2020). Proper design of the central courtyard in residential
areas against Sadobist-roz-e winds in Zabol using CFD analysis [Applicable]. Journal of Spatial
Analysis Environmental Hazards, 7(1), 197-212. https://doi.org/10.29252/jsaeh.7.1.13 (in Persian)

Lechner, N. (2014). Heating, cooling, lighting: Sustainable design methods for architects. John wiley
& sons .

Mahdavinejad, M., Moradchelleh, A., Dehghani, S., & Mirhosseini, S. M. (2013). The adoption of
central courtyard as a traditional archetype in contemporary architecture of Iran. World Appl Sci J,
21(6), 802-811 .

Mardani, A., & Roasaei, A. (2021). The pattern effect of central courtyard geometric on the air flow in
traditional houses of  Shushtar. Iranian Islamic city studies, 43(12), 71-80.
http://rimag.ir/fa/Article/16349 (in Persian)

Mubhaisen, A. S & ,.Gadi, M. B. (2006). Effect of courtyard proportions on solar heat gain and energy
requirement in the temperate climate of Rome. Building and environment, 41(3), 245-253 .

Namdari, M. R., Mash’hadi, A., & Sinai, A. (2023). The Interactions of Cultural and Climatic
Influences in Architectural Forms in Historical Qajar Houses in "Cold" and "Hot and Dry"
Climates. Soffeh, 33(3), 25-42. https://doi.org/10.48308/s0feh.2023.229641.1214 (in Persian)

Oghani, M. V., & Movahedi, N. (2018). Comfort at home (Case study: Behnam Historical House,
Tabriz). Journal of Green Architecture, 3(9) (in Persian)

Piriyaei, M., Mofidi Shemirani, S. M., & Sabernejad, J. (2022). Morphological Analysis of the Central
Courtyard of Indigenous Residential Buildings in Hot-Arid Regions; Case Study: Yazd City.
Armanshahr Architecture & Urban Development, 15(40), 31-41.
https://doi.org/10.22034/aaud.2021.265165.2388 (in Persian)

Razjouyan, M. (2000). Comfort in the wind. Shahid Beheshti University. (in Persian)

Razjouyan, M. (2010). Comfort in architecture that is compatible with the climate. Shahid Beheshti
University. (in Persian)

Saleigeh, M. (2004). Modelling of Housing Construction in Accordance with Climatic Factors of
Chabahar. Geography and Development, 2(4), 147-170. https://doi.org/10.22111/gdij.2004.3889
(in Persian)

Shams, M., & Khodakarami, M (2010) .An Analysis of Traditional Architecture Compatible with Cold
Climate A case study of Sanandaj. Amayesh Journal, 6(10), 91-90 .

Shaterian, R. (2015). Climate and architecture. Simaye Danesh. (in Persian)

Taban, M., Mehrakizadeh, M., & Najaran, S. (2021). Understanding the shading elements in
traditional Dezful housing. Armanshahr Architecture & Urban Development, 12(27), 25-41. (in
Persian)

Tahbaz, M. (2004). Sacred form. Soffeh Journal, 38(14), 95-126.
https://www.noormags.ir/view/en/articlepage/1404891. (in Persian)

Zare Mohazzabieh, A., Heydari, S., & Shahcheraghi, A. (2020). Indoor Environmental Quality in
Qajar Houses of Shiraz with an emphasis on Thermal Comfort and Daylighting (case study: Nemati
House). Journal of Architecture in Hot and Dry Climate, 7(10), 269-291.
https://doi.org/10.29252/ahdc.2020.12108.1261. (in Persian)

DOI: https://doi.org/10.22034/44.191.33



https://jargs.hsu.ac.ir/article_161439_1a0c7f4805599c1106461edf776792ea.pdf
https://doi.org/10.29252/jsaeh.7.1.13
http://rimag.ir/fa/Article/16349
https://doi.org/10.48308/sofeh.2023.229641.1214
https://doi.org/10.22034/aaud.2021.265165.2388
https://doi.org/10.22111/gdij.2004.3889
https://www.noormags.ir/view/en/articlepage/1404891
https://doi.org/10.29252/ahdc.2020.12108.1261
https://doi.org/10.22034/44.191.33
http://dx.doi.org/ https://doi.org/10.22034/44.191.33
http://jhre.ir/article-1-2592-fa.html
http://www.tcpdf.org

