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Abstract

Background and Objective: As a result of the rising awareness of environmental issues and the
increase in the cost of energy, building professionals increasingly have to consider the sustainability
and energy performance of their designs by using building energy performance simulation tools. The
aim of the current study is to optimize energy consumption of office buildings in cold climate of
Tabriz and providing optimal model of double skin fagade (DSF) in this climate.

Material and Methodology: The research method in this paper is based on causal research and
simulation. The research tool in this paper is Design Builder software. The energy performance of
DSF is studied in 36 scenarios under 4 types of DSFs in an office building in cold climate of Tabriz in
three cavity depths of 0/7, 1 and 1/3m in three modes: 5,10 and 15-story to achieve minimum energy
consumption.

Findings: The results indicate that, the 5-story box window type with a depth of 1/3m has a minimum
electricity consumption and the 15-story multi-story type with a depth of 0/7m has a minimum gas
consumption. In a fixed cavity depth, electricity consumption will increase and gas consumption will
decrease by increasing the numbers of floors. Electricity consumption also increases with the increase
of cavity depth. The 15-story multi-story DSF with a cavity depth of 1m has the lowest total energy
consumption and the 5-story corridor DSF with a cavity depth of 0/7m has the highest total energy
consumption.

Discussion and Conclusion: Due to the high heating needs of the cold climate and energy efficiency
of DSF facades, it is necessary to choose the appropriate type for this region.

Keywords: Environment, Simulation, Energy Performance, Double Skin Facade.
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Figure 4. Natural ventilation diagram of different types of DSF in summer (Created in Design Builder)

\l { ‘ 15235,9 a0 W
5 192 z9,> a0 W
|

ﬁ 1

Soges e laibaisy Glaaz oy Y

Ol > diwgy 99 (glod calido (sl 4igS )0len 7 9,539)9 (Lo azm yo-0 JSi
Figure 5. Air inlet &outlet vents of different types of DSF
1ol leisbw wlasie - ¥ Jgos
Table 2. Properties of the building

i) 35 lyp Jila
ol il 4,0 YA owlo g S50 #3b slos
o il > ,ov - ow oS Jo1s 7 5b sl
Sar Jleyi powies!l ol (6 ks 0 oSS et ) dwg
St Jloy pariagll ol (165,55 0y 0 largo atind Sele awg
& ey R Jripyw-re
95 b 2 90d
) b,
S o Egrbo 2945
\ARERAR AR &) by

o dil V0g adds Ve sl Juw jo aS ouls ool las a8l S 4S5 000 (o Ll awgy g (slad a3sS et S

a5 pl,TLoF USE,0 il (o0 058> £95 b n T s
P S odd Joe albh aly Jus i lez )0 Ise b

Sgaple> i len 4



3 e 518 S ae 0 labslasiy 05> Bas Gl )]

s Sl Ji s 5 8,5
5 5o WIMPK 1 i Uil oy 2g WIM* K Y
S Sl 00l I'“"Ja"" 6)9-‘" L)"‘)L")*‘ s d.aliﬁ wE w)f
Jbsd (o b 8T oo 5l Giale S it 5 sl B (59353

e

@ls2 5 ol b5l s5le 4 ye a5l S5 4 3Y Ll
oo ooliwlDesignBuUilder 1531 ¢ 5 jo s9>g90 3,5 0
Jls b sles pleaasle (o ) ,a0) 4 Cos Guboaily

Az 0VA Gl J2ls 7b (gles g az oV b5

[ OLifside D1y-BUID Temperature mmmmm Oliside Dew-Point Temperature

200 -
00 _/M

Atmospheric Pressure
88000 -
87500 -
87000 -

2002 Feb Mar Apr May

Designbuilder j1,5 ¢ 5 - 3 i 2198 9 ©f Sledbl - jlog0

Diagraml. Site data of Tabriz-Design builder

#Y e a2 bld ol o4,V /Y %Y aab) e el
wlo,S elalil 6T sl o ayal ol o Sl eV /A
2 ls2 g5 azm e oyl 485 Ojgo (Ll Jal o
WY ul.’>w| 0}5.‘> d,osL)J)J e dwgrgo 6Lo.i LSYL
(Corridor) SY¥1s aiwgy g gles

aS cewloas L Sid g Sl slad Sl SV gles
ls $39,5 Slag—23k ol aiilo o el ol o el
Ay Yl alwggs sl (gilw and cplys (Vo) S
LgL:boLa)Q PLIFRW 0.35}5‘ sl 45; & oV VoV [V o0 o
e Jlo 0,5 slo oloyo il o atng b aze o Jlows ju
YIS A wgr90 sled by jo ool Al s a0 5 )b
Ol &Bly Vb gl azu 03l 05 (slsm 5 oad o)y Akl e
s slad glo ooy 4ol 0gd ozl adlb
la oloys aS (5,5b 0oy ol addbais asSaslen
= oo A Jlw p,5 slo oloys g 5L o8 Slels jo Lo p

(Multi-Story) ! aibace awgs 9o sles

S el Bl clad oo ol aib aix atugss sles
ol el S Lib ] 0,105 (6090 by o881 pundss
o JS 0x 55 )0 (2 b GBI poir (2 4 sl odgue
las Sy 51 5 )t glo gy il lazsle S
Sla ;s s Jis K0S, 5| Ygane ol ail wix
Ceond )0 lgp 5 )lol,8 Blo (glad (YL g by 5o Lo I
Sl sl ooliinl b b (2le)F (ysbed Cools b Les (SBg3
bes il 4t e (D JS358 (o alss (Sl
ol g5 4 M Vo) IV 0> Back (sl alibaiz dluggs
Wil o aun b aom 1o Jlus s (slo oleys 457 0l 05938l
Glroleys a5 wiads (53, asly g5k (IS slod glo o2y
W2l F U o)+l sl 0y gl oo a5 o bS]
J—iie Al glalad 4y dinggo gles o ugeo sle S
5 sbe oloys aidly ey alipuli (595 sl olo s 5095
B Gled by 50 00l an sl azm 0 Gk llse Jlo
D9 o T @Yl b az o5l 05 lgr g oal o)l
205 oo plgolgndg 9 4z 0 (55 Sliibolass (ud pl gl

e [ Y a bl b olgrsg g oy ookl ol o




Oy ep g W9 (59

V¥ olo gt N)e 0 Loy ‘““*?.)MQS)S"S*S‘“SPSJ‘ \e

0yt Gof du,d dyyie FIF 5l Sl all olo 4o
Lo a0 Jlud pos (1o oloyd s 035381 Lei a0\ ¥ g) e /Y
Omby S &Bly Is2 995 slo azm s sl il (oo ates
2 &8y loo zo,3 sle azm ;o slaly yoflF e s | Plaas
o,i Goc o3l 4 ] Jobo a5 el (5 ,9b el ass YL
Gosb jllge Jlo o5 glo oloys il ooyt IY G 209
&Sy azm ;05 5 0)ls daz yo (poly (0 eud Al slo a0
30 Bl (59508 j57te Caow 4y Az lon (I3l ass YL
S50 Coomnd a0 3k g Culae (2 le ails
(D)JS209d (o0 )15 (85999 Sl Bobp (35085970

b sy

5 o i A i lizee sl 43S mbslanl (i calp
o Al p0,0959- 0 oo LSl aSsS e Sl (5 aige
S rm 9 e (slags i alad oyt o 5 ity
M Jgaz Slastin b a5 cul S3a, 03¥ 058 0
Olopw Sz (Bras Gp Egee 4 Lo B s30elads
e & Loy polgii 35 B pang 039 oolatial 590 Dl
bl e 0k et Lile S

! adabasy g li(l

Ol 33lleoa s S5 0 2> Ges dusyd aS A2 o LI Y loged
b b B S (e 03l 4 g 5l libslass
Ol e sy T Jedog il (oo Gl CS 1S Ly
A8 polailan yal oyl Aoty Canils 0y (gLub o Lo
Ol (alo S gz ls Byae a il oo logil
Slabolasy (ial58ll ases ulie .l oo Srals s o

i Sl 50 (6 s il o logad

(Box WiNdow) gl awses o yxiy asiuwgs g9 slod

ol Sl Wngy 99 sled 5l 5D G 5 (ooa8 (gl dnz 02y
&l oy Blae jo a5 el pgo (ol aded aY ol e
FU 0 o 8 090 (o 5Ly U3 a4y g o8
5l )2 e 53,5 5eed ojlaly 005 (5 T gl M
oS e gl a0 | Lod c(g0g0e 5 (B3] Dloeunds s
a2 yolime O)go (gl A 0yt 0 Shee el (o
15 e ay 555 B S5 gl b ooy ol 5l oo
(O W aind (oo |, 198 79,5 999)9 ojla] 45 aLSL (o
So il e lgols ooy ;e b 9 Vb o alagdile
S O s Bk jleat Bas lss g 0l S
= P70 slaly gle a5l 4 plio.(V V)ogs
—olays 4 ol 05538l Lo dyyie) ¥V et IV 0,h G s,
35,9 o azu ;o slal adly o diy b azey 0 Jlws ju o
Sib oo a7 e se | Flo anz ol g Vb 5o g Isa 25,5 5
0 00 desd sla a0 G,k Sllen Jlo )5 sle oleyo
Sedien T d Glad (Vb Az 05l g o)ls axzye by
b8 assS goaiilen A3l sled gl 0 iy 4l (F)JSSS
WA P

(Shaft-box) o ges ez diwgy g (glod

loysme g ay gl a0 omy (gl aisS (l o
Slo oo adib ;2 ;0 Wsd (o Jate o2 4 Led )0 (S3ges
Ghoglme sl dmxzr 02y b 23 (6583k o bawgi (s09ec
Ol 38l cpans ] (g0 S 5l Bl () S ol bl
5o 3l slg ol Pl (slad o aises sl 25050 S
syee Sl sLad lg 09d (oo 3)ly Jode o ail iS5l

Gl A Q_il)s Dl (0 C)l} SYL el A (§3gec



M e 518 S ae 0 labslasiy 05> Bas Gl )]

s EG
=
e & g
VFeus
VF..s
A
]

wh/m?

“t - o >

AS5p.7 Al10g. 7A154. 7

A5,

e galS L G Srae RIS
3
=
. =
F . ~
~ s fag ~
e
T~
— e
— '
- =
A10, A15; A5;.3; A104.3A154. 3

Gl dubus diwgs g0 slod 5o Wlidboloai g oo Gos w3810 AiYlwjEg § 9 g bi-Y 41000

Diagram 2.Electricity&gas consumption by increasing cavity depth & floor numbers in corridor DSF
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Diagram 3. Incrasing gas consumption as a result of increasing cavity depth in Multi-story DSF
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Diagram 4. Electricity&gas consumption by increasing cavity depth & floor numbers in corridor DSF
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Diagram5.Incrasing gas consumption as a result of increasing cavity depth in corridor DSF
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Diagram 6. Electricity&gas consumption by increasing cavity depth & floor numbers in Box window DSF
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Diagram?. Incrasing gas consumption as a result of increasing cavity depth in Box-window DSF
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Diagram8-Electricity&gas consumption by increasing cavity depth & floor numbers in Shaft-box DSF
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Diagram 9.Incrasing gas consumption as a result of increasing cavity depth in Shaft-box DSF
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Diagram 10. Annual Electricity & gas consumption of all scenarios
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Diagram 11.Total annual e
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Table3. Increase& decrease of the gas& electricity consumption by increasing the cavity depth & number of the

floors
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Table 4. Increase& decrease of energy consumption by increasing the cavity depth & number of the floors
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Table5. Increase& decrease of energy consumption by increasing the cavity depth & number of the floors
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