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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.
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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


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

[ Downloaded from jhre.ir on 2025-12-08 ]

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

VFF A o bl FF 0,90 liwg bauzxo g (Ko Yy

9290 b9 Sl (o) 223 )90 (SUAE 53 3L 2295 2920 M VY S
Wl EBCUWd 1 b (g 5lwanms (51031> dwu Lo
ST 2 oo dunlie grundly o b (Shue cudildy slrodly b (glailly (gilwands sla oo 5l ol mls jisy cpl o
Sl Jldyse aioly g Cnl ¥ Jodn illas oolawlyyse (VA JS5) guiwdl clasuine 03,5 Jobs lueb] baodly jliel 500
adlate )3 3 Cas o yider oS Jlgie G dw )> udldy plil o (sl jolate cnl sl sl 1) Jedos 3590 3bUe (slasl
sl 00 plol el sb Sl 1Sk s yus ailiie

UNI-T UT 363BT Juo gy goiawdly ol yrgaad VA JS
Twdl ol Olasuin £ Jguis

UT 363BT b S
(M/S) a3 p o Yo 5 - S e s (5 501851 03gaxe
(°C) 315 (slw a2 0+ G =V ol glod (550l 03g020e
+(5%rdg+0.5) SSojlsl b
0.1m/s 999
£2°C/+4°F led (55 0jluil >
0.1°C/0.2°F Led (4550310l el
Level 0~12 3L (g ySojluil g5
*1 3L o puSojluil o5 ds
05s EySNgas 4>

ly oy diged cpl 4 baye (Shwe cudlsy glaodld g odd (gilwand cloodly duglie dods Cjgods O Joio
o8l Pl (6353148 0500 Ay A Db Ceyw Sle slaciiby (6 Sejlul glay) cunl S5 @ eV e o &)

ol Coild pr (g Lod1d g ol g3 Lwdans (031D A lio .0 Jgun

e jf-— o

i 21
=

) !
A
f
y

é(. L
g |
Bl el 52 455 52 o o 7 Sy | P 3 5 orta ool 71 458 5 5 e | sl J Ll €l
ziwdly oS b (lae C5gle il Yo gl sy gy 350
VA= A VA= A )
VB= ! VB= B VOO



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

[ Downloaded from jhre.ir on 2025-12-08 ]

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

FY eolicudd g e (g0loa | i bz a9 o L L] (ot Ly ) (Kuino (ot 1945 30 4k 10 9 S g ) (s 0

VC= A VC= A

VD= Ve VD= A}

VE= ¥ VE= ¥ VY-
VF= /0 VF= i \Ye
VG= s VG= Y VOO
VH= \ VH= Y VOO
Vi= ¥ Vi= 5 VOO
Vi= ¥ Vi]= ¥ VOO

S A%

5 M ke o Solw (S i pheo adlhe 90 hyld o8l polie cplaedy o ol il Lid s )6 ol
RO NV SR Ve S RS VI Lm"j D)8 leie b gt cpl po &S asly S5 0 l.as"j Lg);Ju).ub 9 L;)Uf).;;b" E9d
Pk e e yp g S @l e bl gipke Gleek Cles i )b ] b ages 55,6
ki e B il (o olysS ol > (9 9 Syg) (oisge csmd] sloplil o 3505 U (SISl Lot
laplil (ol 4 basipo (g)lone slaldd plo (485 3 lgie (gl JUS 53 & joblon § ba (o) @S w2l (inen
ol il dnle e (i il Lanb o)ygS Sl 0,065 G 50 oenl8l slaplil @Blgys o w5l 15l la)l el 5,818 5
Gla b oS glaigSa iy i asly S G ol paie G altody 45 34 0 GBI oulsl pluil o] @ cos
BB st LY pred b 50 Lidgh &Vl Llo o jaBl aubs lysS ail)8 daplil pl b b pe yolie plo i plas,n
A éM)Lf

ol e Jolite ¢ aub ayged Sl (gly oy g Shaw edl8l glaplil dgng b lis Sl (gla )
9y 2 ol 586 53k Gl g (a3l b o] 2,508 b o5y oS blod 4y plul g3 cpl 5,5 (59) 2 5505 g
il OB o3 5)lge igdy ol (sal s dulie b S )3 9 () (b (hsS Boskojl st

2 ) oS S (sl 1y oldl Pl 93y lolgs 48) (g p3y90 (s9SU gl a0l sty oS oo len -
Wl Pl yp Bl b &S 6350 (b (s Bkl Astd JeoSS 53 (6503 Uljpl sl (5axlh) 5 addllaesjge (sl
D 0 L§)'1.L>| ‘wﬁl—db)ﬂas d‘}?l Oﬂl 4 u«..lsl relAJl 019.:.: Cu> Oﬂ] )'1 9 JJLou’Jo ua.%b )953‘)

oS a3 o S ey py9e Sligy IS HlBLs ) el claplil clasle 5 (08 Jlad) SL by ke ey -
Slo (San Jed oul 5 390 5 ooalil g (Silome polic 38 dinag) (Sloss § b (Sl )l 3L 1B ) 62150
Caol oyl odimd L cpl g 0yl J1,8 Qe Db 5 Cuom 4y Ll odes Can &S sl fitun dalaie aldl byl |
Cal 48)S JSS 0iS b (ool Glajls e digg (] 50 (2liwg) (Swne 45
aayly ghb ledle clise slacowd  uSolul bl aad o lis Slwe oy b (gilwand ol awlis -
A 055 b gyl
Wga oo Sl Giaghy cpl sladlyiin oleeds b3 d)lge
o> ol b ol bl g o Sod slaglinl (ol S 5 aplul ol T slaimgly ) 39 o0 dloitiy -
g 03> Bubal g duolis
Dged gy p OSws £95 (2l 53 (b digrd olyen 41y 93 5l s b jadll ol 358 oo Slpidiy
o8l cloplil g9l Sl epSoyne b e lajlogcsle (oSl ) 2 Wgie prizes ST Sl -
alod 35 03


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

[ Downloaded from jhre.ir on 2025-12-08 ]

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

VPP 390 o5lois FF 090 Liwgy Lo g ySomn A

References

Behboodi, N., Kiani, A. (2024). The interaction of the architecture of Asbad of Varmal settlement with
the characteristics of the natural environment in terms of orientation with the 120-day winds of
Sistan. JHRE. 43(185), 31-44. (in Persian)

Blocken, B. (2015) Computational Fluid Dynamics for urban physics: Importance, scales, possibilities,
limitations and ten tips and tricks towards accurate and reliable simulations. Building and
Environment, 91, 219-245.

Darroudi, H., Khosroshahi, M., & Shahabi, M. (2022). Investigating variations in climatic factors and
drought trends in Sistan and Baluchestan Province. Desert Ecosystem Engineering, 10(32), 15-30
Etehadi, H., Hassan Pour, F., Mehrpouya, H. (2021). Analysis of The Components of Introversion in

the Indigenous Architecture of Qaleno Village in Sistan. JHRE. 40(174), 57-72. (in Persian)

Heidari, A., Davtalab. J. (2020). A Study of the Impact of Kharkhona on Wind Speed in the
Vernacular Housing of Sistan Region. Geography and Territorial Spatial Arrangement. 10(35), 49-
64. (in Persian).

Heidari, A., Sahebzadeh, S., & Dalvand, Z. (2017). Natural ventilation in vernacular architecture of
Sistan, Iran; classification and CFD study of compound rooms. Sustainability 9: 1-19.
DOI:10.3390/ su9061048.

Huo, T., Ren, H., Zhang, X., Cai, W., Feng, W., Zhou, N., & Wang, X. (2018). China's energy
consumption in the building sector: A Statistical Yearbook-Energy Balance Sheet based splitting
method. Journal of cleaner production, 185, 665-679.

Ma, L., Zhang, X., Li, D., Anici, M., Yildiz, C., Li, Q., Zhang, S., Jiang, W. (2020). Influence of
sunspace on energy consumption of rural residential buildings. Sol. Energy 211, 336-344.

Memarian, G., Mohammadmoradi, A., Hosseinalipour, M., Heidari, A., & Abdi Ardekani, H. (2015).
Vernacular Techniques of Using Wind in order to rehabilitate the Identity of Contemporary Rural
Housing Architecture of Sistan. International Research Journal of Applied and Basic Science, 9
(8), 1287-1294.

Memarian, G., Mohammdmoradi, A., Hosseinalipour, S. M., Heidari, A., Doodi, S. (2017). Analysis
of Wind Behaviour in Naturally Ventilated Vernacular Housing in Ghaleno Village in Sistan,
Using CFD Modelling. JHRE. 36(157), 21-36. (in Persian)

Molanaei, S., Soleimani. S. (2016). Insight into the valuable elements of Sistan local architecture in
relation to climatic factors of sustainable architecture. Baghe-e Nazar. 13(41), 57-66. (in Persian).
Potsis, T., Tominaga, Y., Stathopoulos, Te. (2023) Computational wind engineering: 30 years of
research progress in building structures and environment. Journal of Wind Engineering and

Industrial Aerodynamics, 234, 509-532.

Sargazi, M. A., Tahbaz, M., & Haj Ebrahim Zargar, A. (2021). Adaptive behaviors and summer
thermal comfort in the indoor environments of the vernacular architecture of Sistan region, Iran.
Journal of Architecture in Hot and Dry Climate, 8(12), 169-196. (in Persian).

Meteorological Department of Sistan and Baluchestan Province. (2024). Zahak. Sistan and
Baluchestan Province. (in Persian).

Statistical Center of Iran. (2016). Population and Housing Census 2016. (in Persian).

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



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

