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Thermal behavior of a double skin facade with smart electro-chromic glasses
and its effects on the energy consumption of a high-rise building in Tehran
climate
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ABSTRACT

One of the most effective methods for reducing the energy consumption of high-rise buildings, besides using appropriate building aspect ratios, is
employing double skin facades. Double skin facades always show desirable performance in cold seasons, however, in hot seasons, their performance
strongly depends on the facade components design and the climate of the building location. In hot climates, using double skin facades might increase
the energy consumption of the building. In order to solve this issue, the researchers suggested using smart glasses. In this paper, the performance of a
double skin facade with smart electro-chromic glasses was investigated in terms of the monthly and annual energy consumption in Tehran climate.
Results showed the superior performance of the selected double skin fagade with electro-chromic glasses, with respect to the regular single and
double skin facades. It was also found that employing double skin facades with electro-chromic glasses would result in a 25% reduction of the
building energy consumption in cold months and a 26% reduction in hot months, which have significant effects on the annual energy consumption of
the building.

Keywords: Double skin fagade, Electro-chromic glass, Optimization, Natural ventilation
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Fig. 2 The color change of electrochoromic and thermochromic
windows

Seog S 305 9 Sng S 9 i8Il (slaaind 5, is 2 S

el pleatle @ ol ss b gy 5l xTsla g ools Cundy
J5ad) a0 90 45 olSin ¢ D50 50 s o s slod (gl
iz el a5 00 Lis 1) 0p3 Glid el badad ol (Ul oy
slosiet s Shae I (Kolo "2 IS8 5yd e adg G s 25T
e i 1) S 95 505 9 Sng 59 2SI

maied 0 Sles pwyp & chagy 5 [B] (2lSen 5 5, 2005 Jlo
B B b bl ety laisly g 99 slei 5 dalide (sl
50 Om sl les Dokl 5 (o2 (@3 0dd D D)l ades
Jlo 5o ols JIE gy 3550 Blie gaiind 5310 ln |, ey
LOW-E o,laz aw g g0 sloo,omny il [9] (2l SKen 5 gugilikl 2012
A s g Ol atugy 90 slas o 1) alides lajl5 L oanlisl 5
Gaiads | Hlojen ooliwl livy po jeiS (gl a5 wols las oyl Laisls
I L sl ol 5 shied 5 oS S5 b LOWE ojlar 4
2013 Jlo o .csly amlys bl Jad jo 1) o Shee oy 055,
@loased 5l oalitul b caogs Jlses 0 Skes wyp 4 [10] Blliy
dadigr glaasnd sl eslaiwl a5 ol las lagl eSS Sg,uSl
@ S |y gletle 550 Grae Wlgi oo g s 5 Sieg S 2SI
2014 Jlo yo ams el 29.5% b Jeexe gaind b gy leso
L gty shaomt slids 8,5hoe [11] i San 5 SIS
Olis Lol ainyS i 1) Kooy S5 a8l aiadgn o L3l sleaded
-0,y awgs ool Lix &yl LOW-E Ciilie (s el L aS™ wisls
b oo 52olS 0o )0 55 B Jsere (sloo oty dy G odigdidyge5 s
Siedist slaaiod gl aiwgso lales o Slos Jolo al 42iS azilir
4y Sgame cia) ol o o bl Slalllae g ol Al a3 5y 5l a8
So 3l el p 3 sl Lo jo oads plodl wlagios ) (g Lot cutSSH slaws
Wy 90 slales AVl o Sloe auglio e jo Riod SU Ko
el 003 ool gy S5 (slales 5 Jgare gy 35 slole b stadign
slos g9 @ O fles e 5 Jlow 4 ol Gaiod 0 bl (0l 2
g g0 Al e md8l Ho A e aily plaisle SO jo Gl

Lgos Slad -2

Olies 2 Seng 59 2SIl sloainds b gy 93 sled 23U (o) 0 sokaie 4
@ aib 20 Slsle @se b g bl sbglasle o 550 Grae
292 dibs o Colue ol ool 4z )5 a3 o a5 0l 5o e 56 glas )|
@ oleils Jld 5 osir sl ool 50 28 Gl elis )l 5 mpe e
Olie ©ypo @ qpeyte 232 Slal @ plaSye o ez 5 @ oS
JEl o yo 5 005 0551 5 Lo g o lar 9 g5 5l aS wils 3
el 3 S o aib e WIMAK 2.5 )T 5l S o S &)l >
ol 0als o0ls lis pole Gadsd o addllas 850 diges leisle

[1] csloass

Slales o, Slas cw)p dine) ;0 (slos puS Lw Sladsd sl 40 g0 o
Sldos 5 (S o [2] o8 2001 Jlo yo ol asdpdy plonil aiwgy g9
o1y bles ol 5l ol JES ol diws 90 laled a0 sy
50 [3] il Kad g ot 505 b)) G300 > S a calize Ll
Aoy 90 Gl S ilwoe Sle drwg 4 b o 2002 Lo
S5 Gose sy 5 ol [4] 3l 2004 Lo jo amsls
Sy a4 Gl Ll o ]y ek plraly Glb aeg 5o sl
[5] cii> 5 502 2008 Jlo jo (rizeen 9505 (end (228 5 (5092
o e Ky 90 sbales siledse » ],  slailao J> gy oS
Jolae Sl OYolae ol o s olgs oo a5 sy plas ¢ wssls 1,3
oS a1y Ay g5 slales 38kae (Slnlne SVl Saslis s
ol HhE e g osledow 0590 Jeud BB o U sladlais colh Y oles
G Ay 50 slos o 1) [6] ol en 5 eils 2010 Lo o
W3S 1 (w2 3590 398 5 (225 pob 4 Gl Bl sl T, onigd
59 sbales 5l 5 me slop slos (Jlo o5 Jad jo a5 ol plis L] s
9 95 WwlyS Lin 9rm slse slod 5l Gugeades a2 3 10 B L oy atny
wsls las Lol cpiores 098wl [b (ial58l oo Wilgi oo el o)
Sgue 5O (g2l f.‘b (o5 Sy 90 sles o slalgle ) eolanul as
Jad jo jlaslgle heolawl &jyse 0 a5 (b 40l bales (pl o, Slas
gk 423 L2 BT o aigy 99 slod 5l 550 lsr slos (bl
lelimde L5 5B el ol g 052 salys 11eS (5 m (85 (slod & e
5 o8 2013 Jls o cpzmen il Gales Sogp b relS
P gy wiz sl o Gyl i, Syl Jelos 4 [7] il S
s gy ) waldl

5O dlwgs 59 slaled o Sles ¢ )5S de Olados wles jo a5 conl S5 LLS
58S cl Jo ol ccal ails pollas o Slas ojlgan Jlo 80 Juad
b ogrd 4 guad (Sly wiwgy 9 les 3 Shes (Jlu )5 Jad
Slapll 10 a5 55k @ aado0 DL (cwy 2 3)90 @l 35 g Lo STl
WJSia cnl @) slr ol sl plaisle 655 Srae gl csl o5
oS apogi |, diadisn cloaind jl solizul > of, Tk

Saye sl 5l AL Seys 3l RTelr 380, (el a2
Cowl o dlgy 90 slaled >l aiw) jo alise slaosy] &l 4y e
Gadgr  gleasd 5l oeslaul el 4 g ol cpl o a5
wasgy 30 gloled o LOW-E 5 0atlijl «Sog,Sig05 o Sinng S oSl
Seny95 9055 9 S )9Sl loaind o Sl medgs 4 Y 3503 o)L
b eoolol ol 2 Wsdiso 0y g 03l K5, ks &5 aiied olodind
kS 05 el 4y Blid Sl ) it ol eilyz UL 5 Les i3l

winter summer

Fig. 1 The performance of double skin fagade in winter and summer
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Fig. 3 The test case of present study
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Table 1 The arrangement of layers and their thickness from outside to
inside
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Table 2 The smart glass material that used in double skin facade
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Fig. 6 The comparison of annual energy consumption of building
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