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Fig. 9- Warm and arid climate diagram (from left to
right: A) Building without a double-skin facade B)
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Cgb po g Jusae pul8l -3-3

b enely e 50 a0l Joo (gileand bl 4 axg L
a>,019 .Sl slos b adlain )] Slgag0l Sledlb
Q‘}.}:A aS KX uLw., AW u)f).lm 49 \)‘;‘é_ﬁb
50576/5 Joleo olidy, iou lp 5l Gpas
@ piale,S )b 655l Gras e 5 cele DlgslS
G5l s el oly oLS 3171472 Jobas 55 &0
Jobe (Sl Syge 4 Gloloyw HL (Srae
el Cewsody el Sy 5LS 38235/5

/(»ul:/ﬁ‘u"»db 4 — %
3

l

Sy
“ey

»

1403 0

@




sl <>_§ \

r‘,u

rm/l;' /

sy
.

1403 /0

@

5 £ Slopeldl 5 ol 4 wagsd led (nl e
2oL G5 Srae falf Gl e g Juiee 5 S5
30 Gl dluggs slos 5l eolatul jo e )l
@ SiPl Sras Gl i GeSde lagldl
95 £ bl (GlrsS 5 3 pm ol 4 by e s s
9 £ el Coles )0 5 by 5 Jotee il (S

ArTemperature °C WLighting (kWh)  H Heating (Gas) (KWh) = Cooling (Electicty) (kW)
120000

100000 secLE OERTRY 9286589

80000

@D 5057655 5042351 SMI361
0000

20000
5252088 1952088 4781504
pi] 25.00446 2505074,
0

Bandarabbas Without DSF

Caly 4 o 3Ngb e 9 05 ealdl loges ~11 JSCo
Gl b yloss lu(o awgs g0 slod gy ylosis Lu( !

Bandarabbas With Corridor DSF Bandarabbas With Box Window DSF

(Slamrs diwg 90 sl b oS lu(z SYIS awgy g

Fig. 11- Warm and humid climate diagram (from left
to right: A) Building without a double-skin facade B)
Building with a corridor double-skin facade C)
Building with a box window double-skin facade)

Wi gy 98 slalod J.uL Ol e (g9 diws =5 Jgu
Tab. 5- Classification of the impact level of double-skin

facades
sl
Alwgygd glod glod ooy )
Awgrgd . pouL]
Sl Awgy 90
Slawz
99 pw ol
92694/9 95253/5 111759/01 .
(S
3055 el
74263/77 77226/67 90630/9 5% oeld
<o
9 Jocizo oSl
58652/09 60304/77 69949/8 el
wob o
3055 el
97647/43 99633/97 101933/97 p5% el
wob e
S5 4% —4

(ohlexs (sl y Coonl Pl g «51""‘ W csi’
Ol o655 S pan Gl letlo ()15 5 Olol)b
2 e ye sle,S L yo pas 55l Jaa> g 2l yo

webyo g p,5 mldl-3-4

SleMbl b b jois 5t 53 aly Jowo (gilwaed mlis
x> 25 5Sike gl b oaibie ol (olsago]
B pan e a8 olo lis coad a8 5l s ol 5 il
SlyslS B0576/5 Joleo olidis, Lide sy g5y
B Ooge 4 Gale)S )b 655 Srae Gl 5 el
b iyl Gpae 5 cele @lyslS 5252/08  Joles
Sl 5LS 96681/8 Joles S 2SIl &y 4y stk oo
Sl ooy el

led 69y 2 SV wwges sl (5, 0 L
sy i 50 655l Brae o bl pleitle o5
b 65l Bpan lime 5 el SlsslS 50423/6
b Gise o g el SlsslS 4952/08 a4 isle S
Calgs 10 45 s, el LS 94681/8 s ole e
300 Jobo isle,S Lisw 0 SV alwgge slad
2000 Jsleo Lilow iz o 5 cels oy oL
b ad @l Sras el cuw el Slggls
@ oleitle 59) p Gl g g slod 658
50423/6 4 Hlisg, w0 5l Bras iy
@ bSOk 6l Gras Gl g cele Slgols
Gialopw b Lige o 5 cele Slgsls 4781/5
o 4z 43 45 S, el SlgslS 92855/6 4
SloghS 470 Jolas (fale)S )b )3 slamar anggo
celo SlgskS 3816 Jobeo Liglopes Sl 0 5 celo
B9 $3 5l B pan ShalS el

5 Pk S 0 &5 Cwl (nl Sl Jols mls
s (§ e 53 (slaz Aagygo (slod 3l (6 o e
253 S5l Sras als o GV dtug 9o Lo @
3 az,S sl valst aleyw 5 Gale)S i 99
Srae (Jy )l szl Sras Gule S b o Bl ool
g Sl g JB ke alere 23w 58 655
osbye g 05 weldl sl atg g0 sles cnl 5l oslinu
305 (o0 Aoy

Wgy90 Slad 65,5 4 5 o)l Jgar 4 azg
6 i Wl Gl 6 ez slaeldl o VI
9 SLdsS 9 3 walll )0 (555l Sras als o
gz oaalin gk ye 5 0,5 waldl o 3B o S



Building and Environment, 256, 111500. DOI:
10.1016/j.buildenv.2024.111500

Ascione, F., Bianco, N., lovane, T., Mastellone,
M., & Mauro, G. M. (2021). The evolution of
building energy retrofit via double-skin and
responsive fagades: A review. Solar Energy, 224,
DOI: 10.1016/j.solener.2021.06.035

AvazalipourHagigatparast, S., Taghizadeh, Y., &
Zabihi, H. (2019). Designing a native pattern in
arid climate to reduce energy consumption in
housing sector (Case study: Yazd). Journal of
Environmental Science and Technology, 21(3),
https://www.magiran.com/paper/2007687

Farrokhzad, M., Nayebi, Z. (2014). Double skin
glass facade and its effect on saving energy. Iran
University of Science & Technology, 24(2),
http://ijaup.iust.ac.ir/article-1-144-en.html

Ghasnbaran, A., & Aminpour, A. (2014).
Assessment of Thermal Behavior of Double Skin
Facade in the Climate of Tehran. Journal of
Sustainable Architecture and Urban Design, 1(2),
43-53. https://jsaud.sru.ac.ir/article_175.html

Ghoddosifar, S. M., & Faramarzi Asl, M. (2022).
Analyzing the double skin facade moving in the
efficiency of energy consumption in residential

buildings  sustainability in  Tabriz  city.
Sustainability, Development & Environment,
3(4),

Hassanli, S., Kwok, K. C., & Zhao, M. (2018).
Performance assessment of a special Double Skin
Facade system for wind energy harvesting and a
case study. Journal of Wind Engineering and
Industrial Aerodynamics, 175, DOI:
10.1016/j.jweia.2018.02.002

Hood, S., Mahmoodi Zarandi, M., & Kamyabi, S.
(2018). Optimal placement of shadow tools of
double-skin facade with the aim of achieving
thermal comfort in hot climate. Nagshejahan-
Basic studies and New Technologies of
Architecture and Planning, 8(3),
http://bsnt.modares.ac.ir/article-2-30719-en.html

http://www.moe.gov.ir ./

lken, O., Dlimi, M., Agounoun, R., Kadiri, I., &
Shai, K. (2019). Thermal and energy performance
investigation of a smart double skin facade
integrating vanadium dioxide through CFD
simulations. Energy Conversion and
Management, 195, DOl:
10.1016/j.enconman.2019.04.070

Jab o 00853 slo S 5l el o0 9 05 Jab
8,5k o Bas play oleiws Gl ol Jlo o
Jyol Culey 5 (b o ke gl 5 Of Lulyds
Shobisle 685 ol 5L b cwliie (215b
3 eolawl JJo e 4 .l Ll ,55 5 (g0b 5 Coonl
i lpl SO Glaie 4 wiles o slaslly (gileands
osliinl (b 5 s pSpeeal 5O S sl s
5 Tk 3 Bl (b Al e o (laand g
e Gl g lhlese 1) (b L 618 56
Slanz g SV dugygs slod g9 93 chagR nl )0
ol ezl Sy gl 0y b 5o gl ol 4 o
70 Bos b (2552 dgex ;9 dwg 90 sled clasin b
Lo 5l onliia] el 28,5 15 s 1 550 e il
30 Glaar ainggn slod 4 Cos GVl alwggo
5558 55 Wl ez slapaldl ;3 (55,1 By ralS
2129 5 15 s 10 Glaua dingy g slad el ails
5 20,0 2136 el ol a0 y0 3127 05 ol oy
Wwgrgd sl 5l yiien w0y 105 le oy 0l
L Ll el asls 50 65,00 B pae zals o oYl
doeeldl (55 g0 olee alsp 5 Ol Ll 4z g5
JW Glaptus 5l 09d o0 drog Gblie (nl )9
el 5l 05 oslil 65,01 G zalS (gl Cilisee
5 £S5 5 SensS 5 )i glanlil o o,
Ll 855" (5l 0 aaogys0 slos 1 ol oo o St
($3Pl Spae a5 shie a4 Koo slapeldl o
Sy (S Sl wiile (6,500 Jlb (sl
Pl ) 35 gn Slgiig S el 5 iS5
o)l ddhaise o ae g 2lee g ol Ll 4 (S

Refrences:

Anahid, B., & Ebrahimi Asl, & H. (2023).
Sustainable Architectural Development and
Double-Shell Facades: Application of Double-
Shell Facades in Reducing Environmental
Pollution and Preventing Energy Waste. Islamic
Art  Studies, 20(50), 282-309. DOI:
10.22034/1AS.2021.304985.1725

Araji, M. T., Elmalky, A. M., & Yao, M. G.
(2024). Experimental validation of ventilated
double-skin fagades aided by neural networks and
thermal modelling for heating demand reduction.

s b O—&

/'}/'L/(m/l:/ﬂu'
.

»

1403 ol

@



https://doi.org/10.1016/j.buildenv.2024.111500
https://doi.org/10.1016/j.solener.2021.06.035
http://ijaup.iust.ac.ir/article-1-144-en.html
https://doi.org/10.1016/j.jweia.2018.02.002
http://bsnt.modares.ac.ir/article-2-30719-en.html
https://doi.org/10.1016/j.enconman.2019.04.070

sl <>_§ \

(}/

rm/l;' /

sy
.

1403 ol

@

in 36 Different Scenarios (Case Study: An Office
Building in Tabriz). Journal of Environmental
Science and Technology, 23(7), 1-19.
https://www.magiran.com/p2397008

Panas, A., & Pantouvakis, J. P. (2010). Evaluating
research methodology in construction
productivity studies. The Built & Human
Environment Review,
3(1),https://www.researchgate.net/publication/28
2715366 _Evaluating_research_methodology _in_
construction_productivity studies

Preet, S., Sharma, M. K., Mathur, J., Chowdhury,
A., & Mathur, S. (2021). Analytical model of
semi-transparent photovoltaic double-skin facade
system (STPV-DSF) for natural and forced
ventilation modes. International Journal of
Ventilation,

DOI: 10.1080/14733315.2021.1971873

Sadeghpour, A. H., & Yavari, N. (2022). Analysis
of dynamic mechanisms in building facades.
Journal of Renewable and New Energy, 9(2),
DOI:20.1001.1.24234931.1401.9.2.11.4

Siadati, F. S., & Fayyaz, R. , & N. (2021).
Optimization of Thermal Performance of a
Double- Keshavarz Summer in Tehran. Journal of
Hot and Dry Climate Architecture, 9(13), 155-
175. DOI: 10.29252/AHDC.2021.15119.1432

Yan, S., Li, X,, Wang, B., Shi, W., & Lyu, W.
(2019). A method to describe the thermal property
of pipe-embedded double-skin fagade: Equivalent
glass window. Energy and Buildings, 195,
DOI: 10.1016/j.enbuild.2019.04.041

Zhu, D., Hong, T., & Yan, D. (2012). A Detailed
Comparison of Three Building Energy Modeling
Programs: EnergyPlus, DeST, and DOE-2.1E.
Lawrence Berkeley National Laboratory and
Tsinghua University. DOI: 10.1007/s12273-013-
0126-7

Jankovic, A., & Goia, F. (2021). Impact of double
skin facade constructional features on heat
transfer and fluid dynamic behaviour. Building
and environment, 196, 107796. DOL:
10.1016/j.buildenv.2021.107796

Kensek, K., Martinez, A., Tucker, T., & Singh, S.
(2013). Comparing Building Performance Trends
in Three Energy Simulation Programs. American
Solar Energy Society Conference Proceedings.
DOI: 10.13140/2.1.2222.7200

Keshavarz, T., Mohsen, M., & Mehrakizadeh, &
M. (2017). Evaluation of Natural Ventilation in a
Corridor Double Skin Facade (Case Study Office
Building in Shiraz). Journal of Sustainable
Architecture and Urban Design, 5(13), 15-28.
20.1001.1.25886274.1396.5.1.2.6

Khadraoui, M. A., Besbas, S., Guedouh, M. S., &
Sriti, L. (2021). The impact of the double skin
facade on the thermal and energy efficient of

buildings. NewMat’21 — 1st International
Conference: New Trends on Innovative
Construction  Materials, Tlemcen, Algeria,

December 13-14. DOI: 10.5281/zenodo.1285954

Mirmohammadi, A., & Taghizade, M. (2020).
Studying Effectiveness of the Double Skin Facade
on the Tropical and Cold Climate Conditions.
Journal of Sustainable Architecture and Urban
Design, 8(2), 41-50. DOl:
10.22061/jsaud.2020.6437.1660

Naddaf, M. S., & Baper, S. Y. (2023). The role of
double-skin facade configurations in optimizing
building energy performance in Erbil city.
Scientific ~ Reports, 13, 8394, DOI:
10.1038/s41598-023-35555-0

Nourivand, S., Balilan, A. L., Sattarzadeh, D., &
Asefi, M. (2021). Assessment of the Impacts of
Increasing Cavity Depth and Floor Numbers on
Energy Performance of Different Types of Double
Skin Facade in Office Buildings of Cold Climate


https://doi.org/10.1016/j.buildenv.2021.107796
http://dx.doi.org/10.13140/2.1.2222.7200
https://dor.isc.ac/dor/20.1001.1.25886274.1396.5.1.2.6
https://doi.org/10.5281/zenodo.1285954
http://dx.doi.org/10.1038/s41598-023-35555-0
https://doi.org/10.1080/14733315.2021.1971873
https://doi.org/10.29252/ahdc.2021.15119.1432
https://doi.org/10.1016/j.enbuild.2019.04.041




