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Objective: This research examines the effect of the surak and daricheh climatic organs on
rural housing in the Sistan and Baluchestan province. The emphasis of this research is on
natural ventilation and how it is utilised. The climatic organs examined in this research are
the indigenous climatic elements used by architects in these regions as solutions in
building design.

method: First, this study discusses the definitions and explanations of the concept of
climatic organs, wind calculation engineering, and the introduction of organs and related
spaces. It also provides an understanding of the village under study and the sample taken.
Next, quantitative analyses were conducted using Ansys Fluent software to examine the
function of these organs. The dependent variable is natural shading and the independent
variable is wind speed. Finally, computational fluid dynamics (CFD) analysis software was
used to examine the relationship between the variables, which ultimately led to an
examination of the function of these organs and a comparison with field data.

Results: Based on knowledge of the architectural elements in rural areas of the Sistan and
Baluchestan province, and considering the function of some elements in providing natural
ventilation, it can be proven that climatic organs play a role in creating natural ventilation.
Also, the interaction between these organs and other architectural spaces has been
determined, and they are found to function together to create natural ventilation. This
research focused on the quantitative analysis of surak and daricheh to examine their
function in relation to the wind speed index.

Conclusion: The analyses showed that other elements are effective in creating natural
ventilation. By eliminating any of these elements, the aforementioned process remains
incomplete. In this respect, they are referred to as 'climatic organs’. Examining the
direction of wind flow and the placement of these organs reveals that the thermal needs of
residents, the appearance of the village and the use of architectural and climatic elements
are affected by the region's climatic conditions. This is evident in the main direction of
houses, which face the wind, indicating the adaptation of rural housing in this area to
climatic needs. In the analyses, the wind enters the room through a hole on the north side at
a speed of 8 m/s, reaching 10 m/s inside the room. This value is 4 m/s in the centre of the
room and 2 m/s at the exit. In a room with a vent, the wind enters at 10 m/s and reaches a
value of 6 m/s in the centre of the room, before exiting at 2 m/s.
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Introduction

Energy consumption in buildings accounts for a significant proportion (30 per cent) of total
energy consumption in most countries, rising to 40 per cent in developed countries. Given
economic constraints, emphasizing energy conservation in rural buildings through the
appropriate use of low-cost passive systems is a suitable solution. Passive systems can
effectively improve thermal comfort, particularly in hot and dry climates where residents'
thermal needs are met by natural ventilation.

One way to understand the vernacular architecture of a region is to examine its rural
architecture. Examining the rural architecture of Qaleno village reveals that the vernacular
architecture of this region addresses climate issues and provides solutions to improve
residents' thermal comfort. The most important climatic phenomenon in this region is the
monsoon winds, known as the 120-day winds.

Local architects have used solutions to take advantage of this phenomenon, including
placing climatic organs in accordance with the region's climatic zones, optimally orienting
buildings, providing shade and using local materials and roof forms. One interesting and
effective solution is the use of climatic elements such as kolak, surak and daricheh. This study
focuses on the surak and daricheh elements and the spaces attributed to them. The houses in
Qaleno village are located on a hillside, creating spaces that the villagers have used creatively
to maintain the introversion of the houses. The rural housing patterns of this village have been
formed in response to the region's climatic conditions; these patterns are characterized by the
orientation and use of climatic organs in accordance with these conditions. This gives the
village a unified appearance.

This article examines the effect of the surak and daricheh climatic organs in rural housing
in the Sistan and Baluchestan province. The focus of this study is natural ventilation. In this
research, the term ‘climatic organ' refers to the native climatic elements that architects in these
regions have used as solutions in their buildings. These elements play a role in functioning
with other spaces and elements, and indeed play a part in creating natural ventilation.

Method

This research aims to investigate the function of the surak and daricheh climatic organs in
rural housing in the Sistan and Baluchestan province. From this perspective, the research is
applied, and, in methodological terms, operational, meaning that the aim is to apply the results
to the construction of rural housing in this area. To determine the level of functioning of the
surak and daricheh under study, a sample containing these organs is first taken in the field,
and then modelled using Rhino software. The prepared model is then transferred to ANSYS
Fluent software for simulation. Points are determined to measure wind speed, and a
quantitative analysis is performed on the data to examine the level of functioning of the
climatic organs. All activities carried out and information intended to achieve these goals are
collected at each step. During the research process, the first step involved defining the concept
of a climatic organ and providing an explanation of it, as well as carrying out engineering
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calculations of wind and surak and daricheh and related spaces. It also involved gaining
knowledge of the area of the village under study and the sample taken in this village (a model
with surak and daricheh). Next, quantitative analyses were conducted to examine the climatic
function of these organs in creating natural ventilation. Energy simulation of the performance
of the organs under study was performed using ANSYS Fluent software to collect the
necessary data for subsequent steps. It should be noted that the basic information required for
inputting into the main software was obtained using basic software such as Climate
Consultant.

The third step involves analyzing research data. In order to analyze this data, it is necessary
to simulate the studied sample, taking into account the independent and dependent variables.
Wind speed (the independent variable) and natural ventilation (the dependent variable) were
obtained by collecting research data in the second step. Using computational fluid dynamics
analysis software, we analysed the relationship between the physical variables of the climatic
organs of the Surak and Daricheh, as well as the natural ventilation evaluation indices through
wind speed measurement. This ultimately led us to study the effect of design variables in
order to carry out the optimization process. The results obtained in this section were analysed
again and, in the fourth step, conclusions were drawn from the output data of the previous
step. By conducting a quantitative analysis of the data, the effectiveness of these organs in
creating natural ventilation was examined.

Results

The hot and dry climate of our country has unique thermal needs, and residents and architects
in rural areas have implemented innovative solutions according to the climatic conditions.
These solutions are manifested in the form of climatic organs that play a role in creating
natural ventilation. These organs have two important components: simplicity of physical
structure and effectiveness and influence as a whole. In this research, this was referred to as
their application in a chain or process.

Based on knowledge of the architectural elements of rural areas in the Sistan and
Baluchestan province, and considering the function of these elements in providing natural
ventilation, the hypotheses of the present research can be proven by examining field results
and wind speed variables in computer simulations. The climatic organs under study (Surak
and Daricheh) play a role in creating natural ventilation. According to the results of the
studies, the role of other architectural spaces related to these organs impacts their climatic
function. In fact, these organs play a role in creating natural ventilation and, in this regard,
they are referred to as ‘climatic organs' that play a role in a single whole. Eliminating any of
the elements related to these organs would result in an incomplete natural ventilation process.
These well-founded reasons can also answer the research questions.

Conclusions
In general, the following points can be noted by comparing the results of this study:
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- As previously mentioned, with regard to the model under study (which has both climatic
organs), as is also the case in the village under study (Qaleno), other components are effective
in completing the process of natural ventilation. By eliminating each of these components, the
aforementioned process remains incomplete. In this regard, the term ‘climatic organ' is applied
to these functional climatic components¢

An examination of wind flow direction (northwest) and the presence of climatic features in
the physical structure of the village under study shows that matters such as the thermal needs
of residents, the texture and appearance of the village and the use of architectural and climatic
elements are all affected by the region’s climatic conditions. This is evident in the orientation
of houses, which face the prevailing wind. This indicates that rural housing in this area has
evolved to meet the climatic needs of residents.

-A comparison of simulation results with field data shows that measurement points in
different parts of the building are significantly related to each other.

The following suggestions are presented by this study:

It is suggested that, in future studies, these organs be examined in rural housing in other
provinces, and that the conditions be compared and adapted with those in other provinces.

It is also suggested that other indicators, such as heat and light, be examined alongside
natural ventilation in this type of housing.

Future studies could also focus on the feasibility of new constructions incorporating these
types of climatic organ.

Author Contributions

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.

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/10.22034/44.190.33
http://jhre.ir/article-1-2599-en.html

[ Downloaded from jhre.ir on 2025-10-19 ]

[ DOI: https://doi.org/10.22034/44.190.33 |

0l gy g (b bl (Iliwg g (sSuwo (b 43963 40 A9 30 g I ygw 8 35 41 (o y
yulé ,.sl.?w” :‘56),0 e | 129

Tosljoud ansly s g3 golas Ve

miladhadadi72@gmail.com :aebll, .l ! ¢l 45 ¢ oo Dol 23T oSl cilisimsgpole oty cpim 5 (6 )lome ¢y 00l ¢ g jloxe (parass (583 .
f.habib@srbiau.ac.ir :asbbl, .ol pl (5 goMuol o1 olEutils ccligiotigpgle dnly (i g (gylons ¢yl yas 01N (5 jlome 09,5 liusl ¢ Jofune odinns g .Y
r.labibzadeh@gmail.com :asbL!, .yl p) ¢yl 5 e ooMuol Sl5T olEetils cciliniotigpgle dnly cyimn g (g jlons ¢yl o 018N ¢ g )lome 09,5 ¢jbdkiusl . ¥

oS> Ao ol bt
ol 5 Mt el liangy (3Sms )3 435§ Sy ooaldl Slopls] b oy 4 gy ol iR Wl £oi
u.:‘ ) MI Pl.l_il el @M.‘o u‘)}f ) LJ] )] d).fb){) 9 Lf"“"o 4)9.@; <9y ¥ u:..bs)') Oil ..\45‘[3' b)l'))‘iLf" &:&92 o

o3y o0 58 4 Ly 5> oorlil (glaylSaly lgisas (2l cul Ghlese o Cusl (cogr (ol polic ingh

ol Slsle (usins osouldl Pl podo g pl iyl (g2 4 eSS hagly cnl 0 IR H (g
l"j 2 ] 005 wlaf DA.\:BCL‘.JBID).Z Dgad g (wypdy9e dl:.»)5) calis ‘L)] Lv Jaﬁ).n L;LQLAS 9 Lb‘h‘.\.:l uﬁ)u
sl puie ol 05 plosil lapltil (pl 0,5 oy jslaieds ANSYS Fluent jlséls 5 b (o8 sla Julos ca
Slosbre 5Vl Kol Julos sl l3le 5 51 o3zl by aols] 53 sl oy s yus Jiuws poiio 5 sraib ysS
(o uj A wslio 9 LR:IPLB] uﬂ] J)f)lf RN C,gl.eé).) &S Cowl ol wbx Ltb).aal‘.a O 4]4)]) RN (CFD)
W0)8 e (Sl slaedls

N 250 anaa gl g luash 5 Gheps gl (b, ag s)lans polie cOLS ulul a8l
b s S oml 53 orldl claplil & 3905 S g0 @l gy L 185, (b g8 S8 &S L]
0y Sy Lol &lgy 9035 o Lastiio plil pl b (ghlaxe lalas plo Jobs Cpiored L35, i
358 B g o8 Bld 4y dom > 5 Sgw 3508 g9y 3 3 o5 gy nl 03 8550 0,5 (o 08 olox
29 3 ol e p (3B L Lo

Jo5ie A S m s b 4 15550 b (eSSl 3 yolis plu 4 sl s s Julos 1 S Ao
wloils 550 (L Crs mopn L 9o 5] pobis ol & aslil sl s ol 51 g Slogso el
5 52,050 5 oeldl 5 (rlane polic 3,18 sy, (lors Sl ()l Sl &S g o0 a2 gt ol (slaplul
ol 90,03 J1B b (359 Caa > ails sdes can 45 (S itun dilate ol Lalyi 5l ke Jud ol
asg Sl AMYS oy Lol dia Jlos )5 ol sodlil slajls b aigy ol (olbiusgy S Gadai oimd L
) 5\5 LY dbl ;)a Bel )L\u Lﬁl 9 \'m/S L Lﬁbl 4399 )‘ o= (Jj Gy g o d’)’w Lgl)l.) dbl .))‘5 ‘;‘Lo.w
=) 3y sl el 9 ) VS BB &0 3959 53 3L oo i a0 > (Sh)l> 3BT 53 sy o0 YIS 4y (295
yoo YIS & U1 5l g3 plSim 9 501

VYIVYIVD el o & U
VEE/YY 16,5050 gy
VY[ YINY 1y g ,U

VEO¥/ /R 1, Wi g B

dalllas ol gl g bt bl oliwgy (S ands 905 53 43y g Shgw 3,555 Ly (VFF) Lasl) odljeud )8 cows Mo (golas D]
https://doi.org/10.22034/44.190.33  XY-FF (VA+) ¥F cliwg, Lo 5 5Sue . gidald cling) 153)90

BY NC

'Lﬁ“b GI’»& bM,)‘i :),.f;l';



http://dx.doi.org/https://doi.org/10.22034/44.190.33
http://jhre.ir/article-1-2599-en.html

[ Downloaded from jhre.ir on 2025-10-19 ]

[ DOI: https://doi.org/10.22034/44.190.33 ]

VPP 390 o5lois FF 090 Liwgy Lo g ySomn Y¥

doddo
sloygiS > S nl g 255l 1 ypS odes 3 1) (G55l Bpae JS 1 (103 ¥r) (3L e bbb 3 (551 By
slpladls o g5l bas p ST ol ccudgime wasgl (HUO et al., 2018) cuwl aoys ¥Fo abldswg
(Ma et al., 2020) cuwl wlo ,Kaly il pa asiaeS &S Jldpe slapiuw I caslio odlatol 055> jd  sliws,
5 25 Slopdll > pogada S)le ptlel buld deme ) 555 JSS 4 dlge Jlby cladibls )5S0 n
kel i85 (gliy) sl b dsst5 oSl > Sl &5 St

gy Silome 4 (IS5 L sl ddlate o oliog) (Silome )y ilaie jn gog ()lone CEL glaely S S
Sl Gl bl Ll sy slye (oS, 5 o8l alives 4 alate o ost (6 lono 555 Ansis el (sliog,
(Memarian et al., 2015) cusl 659, YW+ (sladl pb b cowgo (sbadly 59 dilaio (pl (conlBl oy (5 okee o290 o0

loplul ol ol &8 Wlodys S 4 1y olaylSal, aslil oty ol j epSorte csly dibato ol oos ylons
oS sl a5 Sy SIS i (el sanldl yuolis b laplil 3,8 (550 5 s csla ol 5 Sy sl 0355 szl
ol oyl 4y it slaliad g a9 Shgu sl loplil (g9 2 38 05 gy cnl 52

@575 4 biliog) & cul olalad sbul coge o b 5 ord Bl o b (59 2 ¢ Al ling) slaals
OSame slagSl (Etehadi et al., 2021) wlaes oy o asld cling, ol o5 9, bis oy ol 5l GBS
9 xS Cunl gSl pl STl dsg a5 (g5 Lol ailaid )3 S adlaie o8l Loyl &y el > Liwgy cpl (oliws,
5 SokSs Ky drgte Ly, 4 ol b a5 cligSay ful dibate Laslil Ll s U conlito aslil cloplssl | (5,500
g s gy Slogw > iy

Pildpiee Qlrgly g b il (oliwg) (Sune 13 4353 9 Sygw (ol (Slaplil 3,5, 3L cw) 0 4 Allie
L2y 50 &S W oo 03y pU o8l sl G oyl 5l g Wlod g o HI8 055 sl o el o)l leisas Sl
Wy i ds 4905 2wl 0,00 S > @Bl ys g ulS o il sl )00 yolie g lalas ple

g s &Y lsw
sl 3 oS Llod 4y o do B il 5 obiases ] (KiS 5 py5 4l by (S )3 domyd 5 Ssm clapl]
Tl SIS 56 (Ko g5 00l )3 e ysS
S5,1> baalisl ol 5,5 g0, p (ol o dig opl (ylome y3 ;505 polic o lalad _
iR Olud
OhsS > sl 5 Ol (el K2 g ) digg (lig) (e 3 403 g Show (el laplil o5, -
s
i e Waltl (l Cawyd 3,555 53 6 lane polis b yrizman 5 plssl oyl 4 Jate (6 lane (slalisd b -
2 (VeVY) ohlen 5 (3bsl g Sliie w300 GUiS gy ool Jg> dlge pogad ) ondpll sy ingh diniy
Ohler 5 oljlore cizman ool plonl |y by <ol Silore (goslil jolis 5 giaald sl (og: S)lane pogeas
lue 2 Gl dilaie (og (Gilone (3,1 b polior plyie cov ]y (gl lis cpl g9550 Joo 305 (V017 loske
Pl g (Gl colopludl jlaie (oS )3 0k AB (qw)p gogad 3 (Lo ) j8 (VoV+) clbgly 5 ()0


http://dx.doi.org/https://doi.org/10.22034/44.190.33
http://jhre.ir/article-1-2599-en.html

[ Downloaded from jhre.ir on 2025-10-19 ]

[ DOI: https://doi.org/10.22034/44.190.33 ]

YO oolicad g cums (golan | s linals 5 o liwew bl (ot Liwg ) (pSuno (ot A9 0 Azt 40 9 Sy P iy

1505 (clllae )3 ol islsy digy ol oaslil g 6olone polic CAlid izmen 5 il ) solisy il CELS o)
ol olome Jalsi (guyyr @ (VoVF) G 5 (ogmte el sl 5 s (il 1> (imgly cnl £9090 b Lasipe oS
35 ol cpl gy Ve sl 4 Canl Camat] Plo hate opl 5l g ety el ) s basms slaSis b ladl
Sl ol g ALl slayldp lais cod baghy )3 55 (VoVY) e 5 (655 sl o1l Blod o] ()
By 3 sodldl polie 156 5 Syl Stalel bulpd gy 4 €l o (gogr (5lone (I slalad )3 Wil
Ll sy O]

5 Ol il digg 2lngy (Same 3 400 5 Sgwr orldl sloplil 13T 5 2,508 oy b )l (ors Alie
OSwe (b g5 dbml )3 |y ekl cul g5l 0955 5 (wyp 393 meldl b sl 1) Laplail cpl 2187 ¢ lturgly
S oS o8 bl 4 o8l cpl (ol
o9 3 iy y
Pl luargly § Glin Gl (ol (e )3 43053 9 g (couldl (Slaplil 35 gy Bua b & Jlaghy ()]
2 Uik @l 2l (gl Bua o Lae cpy ol (Slles () Slaie Sl g (030)l8 Giagg Jlate ol Sl el 00
coslil claplil 3,54 e b paskie sy lis ol 3 oyl dlg cpl > oliegy e Akl Cola
0Bl 1 Aiged g 9 33,5 o Jlhe Cudld y sl apliil pl (glyls a7 glaiged Ll caz 1> 5 STyguw s )y 090
Sl D98 Jiio gilodeed Cap gl sl Jl33le 5 & sadang Jae o ljlom D9die silede guly il 5
ol laplil 2,518 50 B 290 00 ploxil nodls (yr (o8 oy 9 0o 2k o po (S 0jl] e (BB polaio ]
2l 50 wlosds (gyglmen lual pl 4 oliwd cags aine SleMbl g oadplul clacyllas alS o5 o 13 33,5 )y
by slalad 5 4> 5 Shgw ol Sluloe (utign (odlll plil porio g pld oyl (owyp & Conss )3 gy
2 sl ol aadlay (a0 5 Sges sl (65) Ly ol o oAl diged 5 w350 (Slisg) Algy Sl T Ly
Silwdend sl 015 bl (b (58 Sl Ca baplil (pl (codldl 35 (o) polainds (B G Jdod sim P
A5 plol dny sloplS (gl 30,00 (slmodly (65513 )5 g > gl s JI3Ble 5 b gy 23,90 (slopll > Slas (45
8y ol il 63939 sl sl Ml Tl M s slal slayljdley degas ol S5 4y p3Y
Wged (&ilwdad Ngy & Cuwl 3L Lodly cpl oo gl ] Gimgh slaedly Jdod 4 bgspe paw plE Ll ond
b ciunly yusite oo (55" g Jite yuiite 0l G pur 3,5 plonil dtily g Jtas (slojite (585 a3 )3 b (g p3y90
f‘_s.s’l.wbm SVl Kol Judog clayl58le 5 51 ool b ol ool s a4y pgo pl5 5 imgss (slaodld (gygls,5 S
Gubjl b 4505 b)) Gadld imen 5 a3myd 5 Shgw (el laplil ST (slapiie el oS @
s jbodingg Sl plonl yglatods (b (sl pite ;3B )y 0 Culeg)d 4 Canl 00 aiBlayy 2l (b ey (55031
x5 4l (3 P g5 slaosls xS a0 4 pila p15 5 5 00,5 o raome iz 0 3 Sl gl b e
ol 008 awyp (05 Cygods b lysS ol o laplil pl 5,88 e daedly oS Jdos L g
sould olt
131y el (S dinl ol Egacmo 5 1) Jlaby saslil 3,515 48 sl (5ylomo 1 (siS plic ) aod ] Loaslil ol
leiige sl )l Gl bulyd ()85 sln |y plazlo S ol (glajl 5 1S o sl (5 lens
(Surak) &7 ygmw

J‘;b;u“' u.:l.o.:l> LSJ).CJL«.» dub)lﬁb P9 J\:?wgo aslw ‘_SJL*M L;Lhoﬁ)f P g/w LY lb)‘%.) 5 LS"LQ’JL’K

1. Rhino.

2. Ansys Fluent.
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4. CFD: Computational Fluid Dynamics
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- Number of mesh cells: 1,800,000
- Used cell type: tetragonal
- Turbulence modeling: k-epsilon RNG
- Walls: no slip condition
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6. Far Field
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