[ Downloaded from necjournals.ir on 2025-12-01 ]

€l (6551 (aobiliad) ole & puis
5‘5‘—&\ P ‘\\‘~Y' OLL'M'«’U cYb)l.o.») Y 0)9.5

Ol8 yad 30 (6351 B pan jludud 31 (S 50 300 L BMS diugy Joo 3 &1

‘N&BS Lé).,\.e&u ;Y%E:-L;wL.ﬁ l)a&.ud ‘\W'?d b)Le()

Ol (s (oMl ST oKl (63 0 ol ya5 oy ¢ wine g (3 05l HSE dins 09,8 1)) (wliisylS )
najm.b72@gmail.com: .|
ol oMl ST o8l (635 50 lyad Sy coo; @lio g (et 038D o bame (wtige 09,5 Hlls ¢ gtme oA gp .Y
Sghiasi92@gmail.com : J.!
ol il oMl ST oEtly e g Al o pudines g (8 01> (SlSe udiges 09,5 skl Y
Mohammadreza.vafaee@iau.ac.ir : !

23S
el &6
G pas jlodnd jl ¢ pSope b BMS giuw b calis jiagh Gun VYYD

g ol 53 el el (651 ploily Ll can > (65 N
. Ry G,
2k cplis jl38le 5 5l eslin 1L (gile and g9 5l (225 (3uiS i, VEE/F/YS

dab S olyen 4y ddds dw Sloid L Tl bl cpl 5o 0 oolas !

3p 3 { Eya 3 azlas P o s olals

e cnlis Jl8le s ) ol e o559 ,8 dilate lied Gl )3 (y0j 0 BMS
U»L» J » OLQ.:—';LA) u.?-)l& tgl.a:)ly.a )‘| 63)3] Wl JPURIR W @I)Jo Ao g Al
= . ) Kosigr pdlas

Sl b a0l i ol ) (s Bl 0258 i slaesls e
Ol S JBb 4 )b Sl Y gyl Sl jlai 5)90 25k bl Loy dind
Sng)S 5 7Sl

o il Vo Cwlbbus 4 pedlSlow logw o Blw Ve cuolbus o
A colbus & plin] b Gle e le Ve cuolus & sl Soby
gl BT e yio LMY Cwlbe s 4 (28 4 (o Sl
boazs 5l odlize] las o il Clggls —Y/F5 50 b1, Lalgs
a3 =FIVE &4 =M+ 0 511y (6550 BT e Sing,S g Sl Ao g2
Sl spSopo b aS caS g o 1 ol yialS Jgomo slad iy b 4
Lo Hlesdlu 53 (65,50 AW e il dw laidlo )0 Medgr pdlas
UidlS celw )0 ClgglS AVND & celw jd SlgalS YYY/FA 5l Lo



mailto:najm.b72@gmail.com
mailto:Sghiasi92@gmail.com
mailto:Mohammadreza.vafaee@iau.ac.ir
http://necjournals.ir/article-1-1942-fa.html

[ Downloaded from necjournals.ir on 2025-12-01 ]

€l (6551 (aobiliad) ole & puis
5‘5‘—&\ P ‘\\‘~Y' OMU cYb)l.o.u) Y 0)9.5

doNdo .

b BB g I (lod S 5 e & )9Sl gy slad & plar > 55 Egite e Sl Jloyep sloyeiS alax 1 )l
ooyt 35 (lo)S () 9 0395 Cum) ededyon b (omen phibiod Sasipl dse) 3 VL cudib Sl ash o) S5 5 e il
(b S g 3930t plio Lais alo I o ladjgliws sloinl 5 (o3Lail sblje 2 0gMe pdynao8 Slas) il dnwgs ol
Camaz 0938159y Rl b 03950l 995 o0 G Lo (Sogll Sl g 3,809 cnl ccomizmon )05 1y 1) ol ) ainay oolizl
Elpl 5l odlatul dxgio |y Glolea (dewd (9w 49y 0 Bpae jl Jol> Jaee Cunj g SISl g (651 @lie Cadgizes o
oledlo 13 (55l g Cogw Bpas 3 (2524850 Sl Siloed 5 Gileme (Hhb slagby) jledlatul .l 03,8 piyaod Slas 5l
2 bl lollo polie )3 dr g o o 53 4 (bl 5 e 9 g ol S 9 S5 o & &S (g laie g o5 1o
s za G| oty 4 Madbgn lozilo bl Siadsn slaplerilo e Mol (o laxs 5 (silopaed (6ld 5 bl celoJlo 3 bl oy
o dzy (S92 ) ol b G g lamo it bl 4 polao (1STy Ul g ol (gt () ca oy gl oS
e ings w3l cldlo y3 S cul S5 p5Y (Nekoei, 2017:3)cul (6551 B pas 13 oo dd o g 2alylS o pe dalaiblo g5
BT izmen 5 (551 IS Bpao (e 8IS Alio) 1 (655 e dadon Copde Slaptuns (655, & SO (ogad )
ey Olipe ORI izman g (551 Bpan (938l59) I & da g b sl oad plonl bt (ul (635 5 (80 (ool
b S lyie & 5 Spas Olie GEE g Cupte Caa )3 deddgr Gla)lpl ) 4 Jlo e g )5 Jpad ) (555l Bpan
By o (ipad § By Ay oloj 3 (6551 Bpas ol GBS (g BB SIST T (65 4 oS 295 0 AB L p o
il Bpas gilwdimgg 4 (gilosiadsn slaylsl 5l edlasl Lwly oyl )5 .(Rostami & Heravi, 2019:4) cuib sl 5,0 JS
oaels o 2ldyy Neder S Glagius Jold 5551 Spas siludie Madsn sbajlpl (S5 sk 4 o5 1 il S8
g otels ol ol Ban o cosl jguts Ciliseo glgl izran g gaae 985 g lale)S clopw (Slaptians ciadgn SIS (gl
Wb Oleidlo 018 B puae (Sl 3Sos (Lol gt imen 9 (s90)00 315) 3,0 g slaglej 3 (55l Byliae Sl
Oil3l Caa 53 (6551 G pno jlwdnd | (650,00 U BMS g 48U calis imgh s o) oyl 5l .(Aboukhadra, 2022:16 )
2 S35 plosly Lal3al 35 BMS (slaslosund 5| 0500 556 o5 sl ool imgsy ool ol Jlg 5 €l plailo 5551 ol
Sl (im0 a4 b lod L

R 3, Ly
Silw e 3l ookl b aifpe (slaojlo > oladlo Cople (g pledh loc b dgs imgsh jo (VoVF) Jlg,5T 5 jlteg>ge
5,Slos dgue 90 BMS g jl ooliil oS winawy doecs oyl 4 (gilodend 9 (050 32200 gy jl edlaiol b «jleid b cle M|
T an 5 SUl amd g SRS TN (il ) (e 5551 5 23,5 (o gmelegil Sloptins odia] pled] ()l g (s o> S
“agyoutly sbglodle )3 (55l Gpae ol )3 ilogile 5 Gl lo Cope s 18U (o) Olgis b 33 imggy 53 (V1)
Sy ol o o (g3045,) 1 &S Saw)y as opl 4 Autodesk Revit jlsls 5 o SS5ST 15810 5 50 (gjlwdnd (g, 3l oalawl b
sl (SSesS (isa il (isa il =V Coglgl aw Jols Jalge sancagyl jolate & (gw)p 3)90 sy B (p e csiuCa gl
=S gy sl ealazwl b« 5y I8 Sy ool 5l pladl L joy 59 JiS caas 50 et le Mader (slod Suai oSl SbY lgie
o dgli 5l el 3 a5 elie dwsin b 355 J5 oS IS 45 Sy 4o ol 0 5lped ol8) 53 (giladaomgilodnd B80S s, 5
yded g 59 Ll caelo 17V g 9350 aw bawg 0ud Gl @)l liee SIAY - Wl ool 005 s g 5L 42)0 ¥0 4l b
3 651 i 3 o0kl b bl o gl (6550 Gpan (gilodig? lgie b agd Limgh 0 (YoVY) Tew pis g pbasy bl oS
oo bl co il lao)S )3 (o)l Codgize Jd 4 &S W) domi cpl 4 (Giloand by 3l ool b €aiadgn los by
2 (VTP oS 5 Gl bt S 500 Sl (S 5 e Jobo I3l crge 5 03 ol Cagly (5551 o

I Mujumdar & Agarwal
2 Babaei et al

3 Yarmahmoodi et al

4 Tartibian & Haghparast
5 Cristina Gaitan

52


http://necjournals.ir/article-1-1942-fa.html

[ Downloaded from necjournals.ir on 2025-12-01 ]

€l (6551 (aobiliad) ole & puis
5‘5‘—&\ P ‘\\‘~Y' OMU cYb)l.o.u) Y 0)9.5

By 405 oyl & gilwdnd G5 gy | eolitwl L «BMS ulwl 5 b)S ras (gilwdiny piums SO» (lais b agd yingh
9 ul)y Uo.]olf Al d.&:lfz Yy i 1) (ﬁ)" 4_9).«49 9 X\\ﬂ (i} ‘) u.wl.n)f le): ‘) o&l? 0 (5))" d).aa.n BMS PSSV )‘ ol a5
3 osliiwl b (655 Byas yials 3 (ilodle 5 Hladle Copie s j86 )y Gleie b dgd imgh o (YeV4) ol Ken
By 455 Cpl & (ilwdd 9y 5 (BIM) laidilo leMbl (gjlu Jdo a1, 51 51 olitul b € SeSame (slaladilo (655 Julos
il o laicl 395 imgts 33 (Yo V ) ol) ibls 398 coctsl Jdo ds Cons (5551 B puae ZEVYY LialS o g0 BMS gl &
aons cpl d (gilwdnd g, 3l edltwl b «lold Fuol (58,5 Jai o b a8 piuw jd Seudsr slaleidbe (6550 (a0l p g
Oloie bogd it 33 (VoV+) T o)) e g (a8 095 0 (65,9 Byuno yidlS el YD (yl5m0 U BMS givss 3 odlatol 45 Saps,
@ (g3l g 5l ool b € pdolep i 50 leidle (655l Copie (sl (5o (slaygunin b (56 ) 1Sen alole di piun?
il sl Kus 5 5B sl S 4 jaoe (CMA BMS) e abole st ladlo Copie i G &S Sdwy o (]
o3 p Wb gloaded ;b lsie Lo Ghegh o (VoV) BT 5 eld S e el (cdilop )b (il cage
133 JlBley ) (Silodend Baios g, oalitul b €iady sl ye 5 )5 wlll 3 ()lol el S5 )5 lalop )l g (sud o>
Ol 5l dmgn 9ST A 3,5 asuie ddlllas 3y90 dinin 4 dag b Dgd e el iy Jb 0 ZVYIYY o VYN FOLIA

ol 0185 plol £(L] e 015398 radlaie) 05 b > (65 5] B Sloard Sl (6350 00 b BMS i Jao K )

S Gl ¥

Olois-le ol gd S g b T

b glesle ,> (5l Gpae (giloding g S8 ao)lss anlp (sline & (555 Copdo (55l 12 ppdipe Cuanl 4 295 L
A3 oo &l laidle 13 (65l Co e (glp mels (g, Kal) Kadsr Cu yrde i ino cpl 5o (ISMali, 2015:13) sl ba ol
oidy oSl o) g 3 Slae sl el LS 3 1y el (pte Slajls Sy Kl K plgiea BMS (saSis
Ulalo o ¢ siale )5 yg5 aile lodd 8043 S g cojllas (glyly yleid b o e pinnw > > .(Aboukhadra, 2022:3)a»s
ot el BMS cal plaitls Jy5S 5 @yllas andg il BMS Gin i8S o Sy o) 5 65580 5,80k jl g ol a5
BMS ;3 (6,138 ale ps es 55 855 5 LT o] ligings polsl il 4ils (6 o hlS b 43S o ol LSLe gl 1, oSl
Esmaili ) cosl siie lon o O ulpd (osine 390 5 Gialo)S (gl 5 45 (g ad o | VLo (50 0 4z SITNY 5l iy il o
ol 098 oo dulis BMS s olezilo i LBMS L laily £, o5 #lSis (Torshabi & Ghorbanzadeh, 2017:169
1 bty BMS uas gl (Yusefi et al, 2020: 21) xS o 0,55 7V 5107, 03950 13 |y (g5l (clod o age BMS
1)) 995 00 055 BMS (K8 & &8 sles (g5l (¥ 295 03lissl HVAC s j1 b 5 5L sduomy (s )b asls () sedls 0
il 0 BV Jgan j3 a8 5y Lalisee glgil BMS (slagis o cul 3 & p3Y (Faryabi, 2015: 41) coul o

(Faryabi, 2015:43 ) lidle ;3 BMS (slagiwsw glol N Jod>
ENEY e Elgil
(( Slog Sl slacslo KoS' L g 2,5 0 )l48 OT Bl )0 (639)5 ey &S s yloj Cauw o d 5l ookl b pias oy

L . : : iz - by b s
B g (B olidyy Jold piumw g5 cpl 5l oalitul d)lge (IS jsbody 10,8 o l)8 ookl )90 Calise (glad S sin \
o - . : . . o . V%)
pbal g s olaodiSe g ward slacd S don gadne dsrs (BB glod pilal g bame @ylps S leid e N
. . «ljs)
5 J3I lsn clod i cpl 53 ol Lod dib iy o g ojobaintin (o, Kloe J5uiS (ol Jotumo wiumes £95 o) i
z . - - e S < . .- .o & R > W
Ol ol 28 035 (oo (e i (D (3B9) 9 (B9l loj dled Dy bl 1 g 09800 i polie yobay )15 o> sty ¢
, .. e Swdle
oS b1y doncs o yine 15508 o Slas (5o pi3d b bptumw opl Cuol godas 4505 5 Giole,S ¢ inlo s 10 piams b ol
ol pol

23 Bl (55l )3 (g pe diej p Jlo auze

' Kazemi Pouran

2 Dadashi-Rad

3 Kashfi et al

4 Shaeri & Vakilinezhad

53


https://www.sid.ir/search/paper/مدل%20سازی%20اطلاعات%20ساختمان/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/مصرف%20انرژی/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
http://necjournals.ir/article-1-1942-fa.html

[ Downloaded from necjournals.ir on 2025-12-01 ]

€l (6551 (aobiliad) ole & puis
550 axan NYAY ULA.MJL’ cvb)w Y 092

CNETY o Elgil
s a4 S glacelo Jlail b & Soles ol b sl Lod— o (gl pi il aly )3 pls £95 01
Sy a3 y5ige Egae dgd (555 e Sl St Jold whugs cul (38 A8 o Cupde 35 1) B gl SRS plee
s Ol eomined Cunl 398 3 slibl g 5T s lapiunes g 53 po B 505 (B S Gl (2l Lol
Dy (Bras Gy sbdie (il amd )3 g 5p Bras drg BB GialS cage (lable (5)9p0 e la)l Sl

(BAS) Oloisbo (9gamwlogs ! ot -
2 &5yl dte B boolyen Jlo) ol a8 cusl ol saoyd aanlp o 31 05,5 4 b leble Medish Cople phaw
U8 595 linl Goyb 5l g ond caas laidlo SO 40 oS 340 o0 M ot 4 el Co e i 359l Ly b leslo
olis Vgane S coss alisen (slacaond tylas oo sy sSol )8 gl |y aslio (sl g3 iobod g laibls caliee slacaond
0o ¢ > a3 (LB T (el Sl 4y Lo oS 039y (Udy) Sk 9 Erlae 4985 e § (SlSo Slugls
izt (gljal 3,558 byl ksl b S5 53 BMS syt jlosliial jl Ban (S jobo bl (0205 55 0 5 5) sl G2
Sleiles Ciliee gla i 1 @)lss e wims oyl (Moradi, 2013: 33) cal (loj ] 53 el 5L g age Lyl & dn g5 b
SUISol ¢ WolSisd (2550522 9 sty gelans (6l5) e g5l B yne (6 5ldieds csms ¢ lojod loss 8511l sl ago Lyl slomy)
J Jol sla Sgrad o ol ) icanl odd wiusw cpl (il Bpo o Gladgl alop S5 (nl b conl (o 2580 pleblo )3 35250

bl dalgs cuwSil o)

bo gy £

b ol cldlas ©)g0 4 gy 0 SMbl (65913)5 0908 sl (silotnd €55 51 225 Shgy pSl GimoR oS b
2 e gieR sloodly LS g 458 (g sl Gl sbajlee 5 6yl Sle 4 Cliay Car oS glis 1)l p ke 1
wlélyie Cuxdae Sl | dm o l38le 5 ol b ealitwl jaly (1 ,l58le 5 SIBMS ladls )5 (6551 B iShis o5 duwle
5 Jlas activity ;o 15,5 sl o 5yg0 leidle 5 0s Gl add block 4 55 dayout cud ;5 (5 y4ad) S5 350 dilaie
sl iy OPENING )d A duwle (5553l B pume ;0 Lod digy dad JBlis Lod s b aSud )8 by iole,S 5 Lislo g (slod yiSTas
B0 glaylgn o (5B sl jlesd laidlo pdlas (sleedls cONStruction 15,3 7,0 diesigr (sladind gaodly L1y )1 4 3D
Cogw £95 9 (S 9 (Sle gordao wss g9 HVAC 13 5 (oldg) S pae jlade lighting ;o a <l 1) jlas 3)90 iS5 i
Sl b 315 5 b S a5 5 b S iale)S g Glalogw (e g gl ol 3 S ol eiilesS 5 tiloye
23,5 oo lidle 5 sla > 9,5 cOSt and carbon.simulation.cooling designHeating design

adlaio oyl in5 el o oylpl yaS 30 Jl58le 5 BN eyl S L olyen ddb dw 5,8 ladle Sl &S cul S5 4 pY
AV JS3)8 5 plosl s ol (53 W Julod 5 4 s 3Ll e o539

o ol el 5 o imgh eddd (gilwad Gleadle sl N S

s cn 38 51380 p 5 B e

cdl glale p8 omen Glails )l 3)9e ilwand el o LUy (nyml @ oy cage silo nli 8y
05 WSl Gpas g diin Jdod g 4355 5 adae wged il ale piiniod Gbil (Sl e dlas g5 0

54


http://necjournals.ir/article-1-1942-fa.html

[ Downloaded from necjournals.ir on 2025-12-01 ]

€l (6551 (aobiliad) ole & puis
5‘5‘—&\ P ‘\\‘~Y' OMU cYb)l.o.u) Y 0)9.5

b > 9 15,5 o il olgsds JS5 4 3le 5 cpl 5l ol Cowday (slaodls wule so o3l WM (655 lodnd jgige jl 39 o0
cslod oS Ll ygnen) (e 3Slos (slaosls Sl & g I33le 5 cnl e o S Sl L se0dls Siales 390 9 Jgi>
3 o o> o) Sedyg g olizn B> IS (Vb 5 wlale clisy i)l Slelo > (55l Bpan 5 S Ll
L906y9)3905 0,)Ldl lylaitlus g diaudgn (clapiuw 5l o3litul gl gols 9 GleMbl I g Ciub g yiad (31 53 g {( ol Yols

(MNP Kan

o 910 1381e § 38 Oledslo (S lwdad 18 (w) g 3350 S bro (A 20 £-)

2 sl ool myeyio YAYIVE ladlo JS colue b (giloans jalo cplid jl8le s 0V JSG sillae jlas so laslo la) jo
e S (V0 483 5108 e e D slajlime (gl ol 3 2580 Bpan Gl le gl (6551 Dok AVND mpe i
cuolite (19 jl ol g5 b cld b ¥ (alidgy (lise 93,8 2 Sl 2)90 0fU (lgn 1S (iale)S ale s wla (slo oS
inle,S 4 ol (Olivge i maas slod ) 5 Jlel sled by Led ) :Heating set point temperature (Y ..l oo
a0 V0 5yl iole S i 45T b g ) 9 31, Sile a3 VY Lo 51 55 Setpoint glod il o Lo j Juad) sl L 5500
cayyai LB ggie 2 aS 95, sled b cuslize (Heatingsetback setpoint temperature (¥ .cuwl odd 48,5 a5 )3 3§ Sl da
Canl 039 4230 VY 1500 & SEIPOINE (glod (glyls &S BU1 105 <yt opl 53 29 oo duwloee SEIDACK (glod Cound (pl jd o
&S o 3o Lyinle g anej 50 led oyl :COOlING set point temperature (F.cul oad iy 5,5 ko 40V )] setback (sles
Bo Lislepw dine 3 Led oyl : Cooling set back temperature(d .cuwl 5l )5 ke 4> 3YY cooling setpoint clos j> by 51 -5
:Natural ventilation cooling setpoint temperature (£ .cos! 51,5 5kw 453 Y+ cooling set back slo> glyl> 5U1 95 .S oo
» 4535 oyl :Mechanical ventilation cooling setpoint temperature (V. &S o JyuS b ar985 bawss |y 30 slod a8
Crdgy 43S cnl g 039 (g slod Sl Fite (93 led ST 2980 (S 505 Cllad SIS Carge il odae gt s
Sy s ya glil 405l lga op 35S :Minimum fresh air (A .S o5 Jos 03 i SOl 5505 i )0 1S o Jos il
2 S 4985 live 195 ol e e b g (48 436 2 y2J) (VS.PEISON) oy sBlise 095 59 485 2 p3Y (slgn
o 4 cuys ol D95 0 ol CLO coys b wld 09 le olime tide coyps (A (I/5.M2) ] o cowd 4 Colue s
(Ve ! oas ool  Slime g (Sliwwl (glaold (gl doly (5,8 i 5l o5gy ol 55 ol 0 0313 s g5 ISOT730 )3 Junto
anoly (gloinly azolis )0 Jlde oyl olidey (VY .+/0 50 & CLO Summer clothing (V) . 1540 4 :CLO Winter cloting
:(W/M2)Default disply lighting density (VY .cuul uS'e) 4 g y0 5ty lg 0uiiS™ s (gl l5810 55 511G o (618G yol ppusdine
30 ol sl (g 9500 0313 duwlne C Blp s 4 JlaS 3590 (19] @y e o il & Sy cans r (QUBg) Oliee sie cnl L
Gl 5 0 ly bl 095 Ol Colus el (g (195 3 3290 SlaceY (g gex g plabls B Ol edlisl L
db CAV/Hot (call il oais iy ya5 HVAC iaso (551 £65 93 0595 ol 13 140085 / yislo yuo [ il S (5o (VY 23945 oo dnwlro
Q585 b olyon ((5ygbaly (ile)S g inlo yu s (gl 48" 395 oo 03l olaisl a5 4, :water radiator heating, nat vent
Uinle )3 wimws sy a5 5485 0 03l olaid] slacye; 4 : db CAV water radiator heating, nat vent (o .iiws aub
19550 (655 @b liee caond () 5o :Total efficiency (V6 o SolSo ayaes (V0 i (yislo puo 2818) xubs 43905 ¢ (50500,
392 0l ke (it s 53 g0 42 0 3)ly Syl (651 4 L @y o o3l Jugoos (5551 i Jole (ol 90 3y 03
Lad salgs e 435 cpl gy edlatel (b aig05 3l Gledlo 1345 Syge 3t anb wge5 (W 23,5 0 ls () o> 4 g
3 n o3l o dysd 3] ezl 53 a3 winld U 35 5 e o s JUs

m3/s=ac/hx 9} x>>/3600

(Minimum fresh air requirements) ;ls)g0 03U (gloa JBlis 3l oslitw | b xuds 4585 o i :Min fresh air (per person)
23,5 oo dnoles i ol p asl p S o sy oo b &5 29 o0 dnwles ACHIVILY (5 )d ol gy

m3/s = Min FreshAirxsl 3l slas/y« « «

Syl slaas=al 81 ,S15(51,81 dlass/ 2 yo yio )X (2 yo o) 1y95 Ce-lno

(CEM L a5 4 4B i) 85 o (glil 4 036 (slaa J8lasMin Fresh Air

55


http://necjournals.ir/article-1-1942-fa.html

[ Downloaded from necjournals.ir on 2025-12-01 ]

€l (6551 (aobiliad) ole & puis
FF_A\ P ‘\\‘4" OLLM—!L’. cYb)l.o.») ch 0)9.)

ol (S Jlwdnd Vil (Ul Sl slro £-Y
ol 53 ) lulil Cygo S wulBl )3 )05 518 gy @yglone )3 & Cunl ()l (2Bl I pskate ()1 (gl g ks e ()
3 090 @ g Coows 3 el (B Hlad Ll (g6 )0 Wigad Gl gy edlaiu] Cuwb o Bile Y S 5l Bl lged
Gl Sob oo oY sl 4y psb il plog o (o <Y Cuslies 4y gl ol 4y S Sl St Jl sy 4 Y
pb (Y 0,8 b lisle s (gly o /o VY Cwlbus 4 &8 Colod 40 g +f+A Culbus & ol b Y S g 20 +/) Cwlbs
lon yio +/VFD Cuolus &y A by eyt o/ ) Caoliud 4 cdlawl 4Y F Lo 059 oyl 3 bl oo pb cuty [l Lo jolate te50
iy yad g5 slp aas b (B (elajles s 31y (glales (Y sl osds LSS e o+ WY Cualbus 4y @S 455 (yie ¢ /Y Cualius
OY 5 o /) Colus 4 lon &Y S g yio o[+ VO Colsus 4 &5 s 5l B jlass 5 LT a5 (310 Jlasd diges lgie 4y ilonds
oyl ale pod AV ¥ 5l yej g S (glad o S iaSen laciS (F .l odd oSS e /o VD Culius & oS aS jl gdm
A (29> 0eS g e o[V Cobis 4 Qi (il g e /) Cuebrs 4 (84, b g e /ITY Cwbus 4 aaalle,s
odd didl ddd Juoyd g 0y gyl SleMbl l eolatnl b ddud (l5ae 3 Sgm (sboe,mis (0 .Cowl oad edlatwl jio o/ ¥ Cuolsus
o oty glary) (et b (glos M & do g L) daib o )l o )d s y3 4l590 4y 0,5 Cnliane paanl b 45T Al 4 6,550 G ]
Sl (5 sl oz oy B 351 S ol 3550 5 o 5o i ooy 3550 4 550 Aol 5 ol Jgb o oy
[ 2w 055 (V0,00 3959 leidbw opl )0 (Joee (g3llagle oS s .08l o igels dOCal Shadingas ;5 yleis b 055 5ot Joxo
de ol o AUL0 generate 438 53,5 Jld b Cuowd (pl p3 iy (A )0 393y ooy i plaidle ) 8kw 1S9
ol a5 o s 4 Lol g o duni Slagil yguo 1 g 39 05 s pad ol 5l i 45T oyl sla g dayd o se g i) (ooae
N oson crl 5 (2 9 (Bl slroyxy puiz wloge (b Judps 4njS pl el 0ad w5 JSS g ¥ 0 > Slag>
S0 Ol Jil Gyt g byt )5 (il JUl o ps sloosls ookl b cul ol odlitul Siog ySUl diadgn (sladind
390 e ol Hlle 5 ) ool b Sng S 9 pSUl slvadind plaiblo ol sl Madgn slaadied ()l colia copd e

6,5 5,5 adllas
Area[m] e
’ = .
Total Building Area 782.76 = e
Net Conditioned Building Area 782.76 e
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Temperature and Heat Loss

EnergyPlus Output Licensad
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£
28
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%
s
Aif Temperature (°C) 20
Radiant Temperature (°C) 1839
Operative Temperature (°C) 204
wiside Dry-Bulb Temperature (C) 380
Glazing (kW) 805
Walls (kW) 412
Ceilings (int) (kW) 155
Floors (int) (k) 155
Ground Floors (kW) 032
Roofs (kW) a2
External Inflration (kW) 1558
External Vent. (kW) 6676
External Vent. (kW) -4090
Zone Sensible Hesting (ki) 13694
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Temperature and Heat Loss
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Temperature (C)
1

Heat Balance ()
o 8 8

Air Temperature (“C) 21.00
Radiant Temperature ("C) 18.61
Operative Temperature (*C) 19.81
iutside Dry-Bulb Temperature ("C) -3.60
Glazing (kW) 478

Walls (kW) 348

Ceilings (int) (kW) 118

Floors (int) (KW) 118

Ground Floars (KW) -0.28

Roofs (KW) -1.19

External Infiltration (kW) 1497
External Vent. (kW) -84.18

External Vent. (kW) -39.31

Zone SensibieHeating (kW) 12612
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Energy Per Total Building  Energy Per Conditioned

Total Energy [kKWh]

Area [KWh/m2] Building Area [kKWh/m2]
Total Site Energy 63522.08 81.15 81.15
Net Site Energy 63522.08 81.15 81.15
Total Source Energy 202523.58 258.73 258.73
Net Source Energy 202523.58 258.73 258.73
NBleys (28 ke Srodls b colus qipeio o lil 4 loidlo (55l Bpae jluide Y Jouo
Electricity Intensity District Cooling District Heating Water Intensity
[KWh/m2] Intensity [KWh/m2] Intensity [KWh/m2] [m3/m2]

Lighting 78.30 0.00 0.00 0.00

HVAC 0.00 108.28 3.56 0.05

Other 43.34 0.00 0.00 0.00

Total 121.64 108.28 3.56 0.05

3l 5 58 sbesls b lozslu atuus iU B yao Jis ¥ Jgio
Total Energy [KWH] Energy Per Total Building  Energy Per Conditioned

Area [kWh/m2] Building Area [kKWh/m2]
Total Site Energy 182762.53 233.48 233.48
Net Site Energy 182762.53 233.48 233.48
Total Source Energy 401096.12 512.41 512.41
Net Source Energy 401096.12 512.41 512.41

odls il sy Jloe! jlam lasd b dipu xS G pao e B Jod>

Electricity Intensity District Heating Intensity .

[kWh/m2] [kWh/m2] Water Intensity [m3/m2]
Lighting 33.95 0.00 0.00
HVAC 0.00 3.86 0.05
Other 43.34 0.00 0.00
Total 77.29 3.86 0.05
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Air Temperature (C)

Radiant Temperature ("C)
Operative Temperature
Quiside Dry-Bulb Temperafure
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1497
-64.16
2l 3931
Zone Sensible Heating (kW) 12814
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Materials Embodied Carbon and Inventory Area (m2) %};ri)g:zll)ed ﬁ%‘g‘g’zl)em €02 pass (kg)
cement silica fume 435.3 0.0 0.0 150598.6
Timber Flooring 200.0 1794.0 1833.0 3900.0
Limestone extra hard 435.3 4526.7 4526.7 226333.1
Floor/Roof Screed 200.0 2688.0 2688.0 16800.0
Plasterboard 200.0 2766.4 2912.0 7280.0
Gypsum Plastering 645.3 3187.6 3355.3 8388.3
Urea Formaldehyde Foam 200.0 473.5 510.7 266.0
MW Glass Wool (rolls) 200.0 532.4 584.6 348.0
XPS Extruded Polystyrene - CO2 Blowing 645.3 5192.8 17273.1 1803.0
Concrete Block (Medium) 210.0 2352.0 2352.0 29400.0
Cast Concrete 200.0 3200.0 3200.0 40000.0
Cast Concrete (Dense) 565.5 9500.8 9500.8 118760.5
Brickwork Outer 645.3 24132.6 25229.5 109693.5
Asphalt 1 200.0 210.0 210.0 4200.0
Sub Total 60556.7 74175.8 717771.1
ﬁ‘(‘)lr;?‘lt:)ur(;lions Embodied Carbon and Area (m2) Er:rk;&;tri]ied ﬁqgué\é)azl)enl co2

(kgCO2)
Reference Below grade wall Medium weight 210.0 12926.3 17252.8
Project ground floor 200.0 8155.5 8231.7
Project flat roof 200.0 3508.8 3706.6
Project wall 435.3 26465.3 35483.8
Project internal floor_Reversed 382.8 6430.4 6430.4
Project internal floor 182.8 3070.4 3070.4
Sub Total 1610.8 60556.72 74175.83
Glazing Embodied Carbon and Inventory Area (m2) E:ﬁ:ﬁ'ed :Ekqgucivoazl)ent Co2

(kgCO2)
elcterocoromic 186.5 3488.3 3488.3
Local shading 0.0 0.0
Window shading 0.0 0.0
Sub Total 186.5 3488.3 3488.3
Building Total 1797.3 64045.0 77664.1
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Structure Costs

Sub Total

HVAC Costs

Sub Total

Lighting Costs

Sub Total

Sub-Structure Costs

Sub Total

Super Structure Cost

Reference Below grade wall Medium weight
Project ground floor

Project flat roof

Project wall

Project internal floor_Reversed

Project internal floor

Sub Total

Glazing Cost

elcterocoromic
Local shading
Blinds and internal shades

Sub Total

Renewables Cost

PV Panels

Solar Hot Water Panels
Wind Turbines

PV Electrical

Wind Turbine Electrical

Sub Total

Surface Finish Costs

Floor Area (m2)

782.8

Floor Area (m2)

782.8

Floor Area (m2)

782.8

Floor Area (m2)

200.0

Construction
Area (m2)

210.0
200.0
200.0
435.3
382.8
182.8

1610.8

Surface Area
(m2)

186.5

Area (m2)
0.00
0.00

0.00

Surface Area
(m2)

iy goabd b leidls bpas cladnin Ve ol

Cost (GBP)

164,380.23

Cost (GBP)

313,105.20

Cost (GBP)

78,276.30

Cost (GBP)

22,000.00

Cost (GBP)

27,300.00
67,800.00
15,000.00
145,810.76
80,380.23
38,380.23

374,671.22

Cost (GBP)

18,654.00
0.00
0.00

18,654.00

Cost (GBP)
0.00

0.00

0.00
600.00
0.00

600.00

Cost (GBP)

Bodly s il A yloid b (B pas sladinse NY Joio

Wind Turbines
PV Electrical
Wind Turbine Electrical

Sub Total

Surface Finish Costs

Walls
Floors
Ceiling

Sub Total

Building Total Cost (GBP)

0.00

Surface Area
(m2)

645.3
765.5

765.5

0.00
600.00
0.00

600.00

Cost (GBP)

25,810.24
34,448.67
31,448.67

91,707.58

1,063,394.53
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Abstract

Nowadays, buildings exhibit high energy wastage, and due to their heavy reliance on fossil fuels, the adoption of
intelligent management systems presents a viable solution. These systems can not only reduce energy
consumption but also mitigate the waste of fossil fuels. Therefore, the aim of this study is to investigate the impact
of a Building Management System (BMS) utilizing an energy consumption simulator to enhance the energy
efficiency of buildings. This research employs an experimental simulation method using the DesignBuilder
software. In this study, a three-story building with one basement floor was initially designed in DesignBuilder,
located in the Mehrabad Airport area of Tehran. The energy loss through the building’s external walls was then
examined based on the software's default data. The results indicated that modifications in the wall design,
consisting of five layers from outside to inside: 20 cm thick travertine stone, 20 cm thick Silicafom cement, 10
cm thick brick blocks, 8 cm thick polystyrene insulation, and 1.3 cm thick plaster layer, reduced the energy loss
from the walls by 46.3 kW. Additionally, the use of electrochromic smart glass reduced energy loss from 8.5 kW
to 4.76 kW compared to conventional glass. Therefore, it can be concluded that by utilizing smart materials in a
three-story building, the total energy loss in the studied building decreased from 233.48 kwWh to 81.15 kWh.

Keywords: BMS, Smart Glass, Smart Materials, Silicafom Cement, Electrochromic Smart Glass
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