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Table 1. Conducted research on energy management and optimization
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Fig. 1. Research framework
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Fig. 2. Example of the smart tools used in the present study
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Fig. 3. Samples of smart heating and cooling management equipment in the case study
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Fig. 4. Temperature performance diagram in base mode
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Fig. 5. Temprature performance diagram in smart mode
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Table 2. Annual water and energy consumption in base and smart modes
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Fig. 6. Categorizing the effects of using smart building energy management tools
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Table 3. The economic effects of using smart technologies
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Table 4. Environmental pollutant emission from thermal power plants in 2017 (ton)
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Table 5. Pollutant emission per Kilowatt hour of the
produced energy (gr/KWh)
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Table 6. Pollutant emission per cubic meter of consumed natural gas (gr/m3)
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Table 7. Environmental effects of using smart technologies in Iran (kg)

SPM CH CcO CO; SOy NOx C)-W
W | TT | FY | BVYYEA | s | AD al b oud i oui YT
AY \td Yy TYA-AY avy \t41 SO0 g G | EA R W e e»\.&qﬂi
YAY4 JARI JARS AR Vig AN Ogude w0 O

[AY] (cusu¥T o 2 JdUy ) cusu¥T Lassl uslg Sl a Gl alels by 35 sl closs! gld a0 30 A Joue

Table 8. Social costs of grenhous gas emissions per unit of pollutant emissions (thousand of rials per ton)
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1  Stated Preference
2 Revealed Preference

.

SrSamt Gl V gz )0 sl Jolb> s & a2 b
Gl CllB 4 azg b wedisr slajlnl 5 S a5 vges
U ety s o e Bl as (ol a pmie (55l ran
Wlgs o T ol a5 el S5 4y 03¥ il 005 o (55,0 o
alsle laisle Lliliz Cuxdye oyl o £ 4 axg b
s Sl et (6551 slo Ceslonws i (mizmed 9 (Sl (518,
el ol (5920 4 a5 Y Jodz j0 edldh aduie gl 1A ol
alllas olsie &yl Liagh o 6l Glaisle dalllae aiily
S5 BT 5l (oo S8 b S (0,51 5 Sz B0 sl (60 90
O gl 3 bS5 Shalerw dieder Cupoe laptans
ol 65 S Jlal SISE E Bre Gly B oeds
Olsie & ol 5285 S 5 5l i 5 cBls (IS (gye s
Sl s (62550 o bl (g5l S8T w58 (ol
P e alex 5l Az jo o)l ) plaidle wiedse S e
) aiedon sl (5)5ld 6T 4 059> 50 5L 9590 slo g
2 Owizen g ilise glo )8 elsil o BT onl (sl Ol o0
el 035 ol b dasi o Slag g o ailoles il 28,5 L



SYE G 5oV damio NFe o JL»: Al o)Lmu QY 0)9d ‘)uf)m‘ u‘).o& L;\JW 4.4).».._»

(Jly 515) (haszo Com 5 sl o ¥T Ll (oloiat iy 38 )3 (o192 4 o ol iwe A Jour
Table 9. Social costs saving of the pollutant emissions (thousand of rials)

K 2> | SPM CH CO

YAQYY AYOF \YY YYA

OFYYY | YeoA | ANOF

237480 ol

Sl (29> @pe Sl 55l Ol V alal) bl ol o

la S| ).)‘)J IR ‘nl.?ul 6&[.'4.._9‘

271,000,000 + 271,000,000 + 271,000,000

= 1 - — = 550,000,000
(140.096) (140277  (1+0.27)

wlopw iS5 (0,90 Gl (oo ool Cawdds s Lulwl
Jeo 5o by oo OY+ 5505) il eoly anze olod 2
Oliwe 0285 S5 5o g e cpl andlcd)s Jhs s Lo Y
g oS aipe g Sl (e p Sl (nl 65 4 SISE
LTl o () (28,8 i 50 a8 ol dils g Dl (6,l0gSS
dgzg e aldl aiisy seuge |y b alelus pl (6,5, 54 soladl
oalS e jo ailisn sl wlolus (6,5 e 50 ey glas
Ol o 5o Dl s a2 (6,55 5 yeend 5l (AL sl any o
Aaligd Cu e gl aleli a4 a5 ouls aisle ol lesls o)
slo yiie plo g (00d s Gale)S 5 Ohalerw o e
Gl laisle g5y 5 B pis ol 5k ool dloz 51135 30
imle)S g stule yuw Dl £45 g ol aslu b el Jb o
sl

iS5l 0,90 ylyae (bl sdel Cands s jo Az gy B 4SS
el sl ol gelonzrl glo anze Glie 28,5 Sl 50 b ale s
5o b dslie 10 a5 (5956 4 Conl (amme sy sl sanY]
Ol (6505 8 CatiS 3 0,90 (pass 4 a5 3l lo gy
ClS b 0y el aSby leiBle wiigr o poae @l
et Sl Gl S B Gl Jle Ve B ailey
2 A 5o 85 else g oo amas o 0] cal 0o S
Ol (Sl s Siadigh Cy pe slaailols (6,25 54 o
g3 4MS 5 9)l9e y0 1) ale)S

alie as 392y 4 4y b io0gr Ol 5,04

ilo yw (61 e (55l wwélﬁ}@o)yal}ﬁgd&lo

vy

Gl sl Al a5 Ll eloizl slo anip 4 azgi b
sl eleizlan e 50 g9 adro JS Glime A Jgur o 00
Jyoz Gllas s S o 0,90 Sy sl g S (gl oayY]
el 4

St el ange gsx 430 (e A Jgu 4 4z L
Jbs Oselee A 090 agmms Coyy slo oun¥T jlazil tals
olai8l o> 48,0 e 4 dazgi b aS Cosload 050 Jlo o
Oseee VAV L pln ¥ Jgazr Gillas) Bpae (e (20lS 51 G20
Obeitle s)lo oyt AVl 438 )3 (292 d3re 5 Oliee (L)
Ol Yol molidl snimolas aS oo, Jb, foudee YVY
8 el i 58 s s i oLl s 4y
sl g IS glagls Ll

Ol 2ol 51 (A6 golazdl BT b3l 5l e ales 5o
el anse (mals 5l b golamdl BT (rizeen 5 (555l B pas
a2l cunlin ¢ oo s s slo o¥T jLal 5l ol eloxs]
0)95 ) o plxil slo (92 a3y0 (Sloj b))l 4 ax gl b og
e S o ol gz & 53,5 ) o il S5
Slolos (nl 9 05,5 (oo drnlons Jou Sloj (23 Olyee V abail,
olod il gla Jlo ,o aVle s> 4bro oliee b odd 58
S p s alaods jo g wbl cuss Jle 5o odd dwle Slade
pag8 5 O pogdle il a8 65l gle ol ceaid
30 el ol 2 AV 538 sl Jlu) (b55) 9550 Jlo 90 50 55
Jo sl g [OA] a3 8 Jlas s YV g P/ L ol o5 L]
Cedos 33 A o b plt smyg8 55 50 WA

__CK
(1+i) M

97 4o Gl Sy (55, b aly NPV el o
250 29> 4,0 by ol boply CFI w0ads plxl golazil

el Glaj 5 L il s Wl 55 5 Glin 1o o5t



SYF 5oV daxbo NFe o JL.J &y D)LM OY 0y9d ;).:..5).:.91 U‘)A'c L;»A...Q(c Ai).uu

N s jo &30 Sbj)l e

Aadigd Cupde slajlnl 6.5 54 so5m0 Ky, 4 axg L
odsi ead plos anyie GBS (1l8l izmes g lexSle (g5,
5 &S 0 (BaS Bras hawg ool cSloy anie b6,
5039 piul Ol (550l 08 S mhaw ;o las gl ol b
S 3l 2Bl oans] slas NS wlo jw (sl (orwlin die Wilgs o0
5 sskrreien) Plaw 4 azg (558055, 0l) 4 4z b Ko
LSLQ)L? )L"""“"‘ U‘J"A UA&U Jv«-‘d) L}"’}"J"’ )L)] ).403)1.5 AW J‘M
*“‘59. gsCL"-"‘ o g ol ¢5)Lﬂ PV 39 adLmQTélf
Gly Slegose g ay wilgioo T 5515 5 6,eFoluil a5 0
25,5 z5ke oany] Sl

ol (o) e

Cupse syl GRT e bl Gl K5 sbe
@i s 5 8)lpe B o I pleitle (655 Bras wiadsa
10903

Dres e g Cole gals e o adlol slaasje lesl
sap pletle wedsr Cupse slojlnl 658 A
b5l ol dmgi @ azgi b sl Sz opl el g 0 5 54l
39 0 sl b ylpl pl goladl slacobld ololil pioxen o
laz ool 5o aleyw il b ol @ ax g b uwle yo a8
23,5 @il e Al

slcwd Jlael 0aiS B ras ly 655 Cosd 09 b
00isS Bran gl (65 Cued rils oS5 Lol gliwly Ho RIS
Sl 65,80 1Sl gl it slaas 5l ol
2SS slaiied (6,5 5 e celoads leiSle diedign o i
97 ddyo doie & (BALS Bras k25 @ el g S
e parazs b Ko o g 0l 6551 Srae il
3l (658 el ojex a4 ol relKins 5 sy Jbe
O S S ey 5o (s et s NS ale

okl ay Lo c2al8l Wiy @ gl b oS (950 @ 09,5 o0 Lol

vy

Sl oo P31 0dgs sla bl (5.5 )5 4 4z g5 (> )15 aliee
A (oS el BB o U ) gile diaden ool plod aiyje

FB bl a4z b s lodr] (gl g 3 (08,5 L 5o -
S e dase ey slo sanVl e als o Gl S
la a5lolws Q—i‘ 6);)5“". 6.>L43_§| 6)"” 4.».>9; BN LSP}’ ‘,LL@
izl sl anje 4 s dx g Do y0 g, ol sl ails
9 b arogs 18,5 Sl o g ialide slo ables (5,5 S I 00
Lgsro lo asl ool g bo o lasliwl 4o 059> opl 4 bgsyo Ll
SyS 80 G yS 0 g BB OlSB Slgs e (65, 059 4
Al ansl b alelu oy

Ol az g big il ool plad ad 3o (58,5 S 5o

Al B jo g cdge Bk 5l g5l anse 5l g BB g &S
O Baus Grae slp @il Gras agie 005 0 cSloy
a5 Cal (G55 el (o8ly anze 5l paS (g laie Sl
sl 38 ol g (g5, el 0ol plod ayie (18,5 i o
FB ma wilg o gyl sle el IS ced L bad e
Span (e casals glajlpl 605,50 sl 4y 0 s
5 ol Sl plies Sieder Copoe gla alle L (655
ol Bl g Jgl oSSy 4z ST £9.050 ol iils walgs yinle S
FB alS 4 azgi b bl s oo 65, Bpan 5l iU sl an 50
BT el )8 g S Olst Wl o il slo 4 jo 4 g
ML: ails 63}‘ A_é]«a.o LgaLa:l:é‘

@ ol g L3,V
2 oad Sl dhrmelan g golaidl gblje soles 929 L
Sozy bty wiadse Copde bl x50 opas
eslio e 5l @le lnl nl (655,54 s o o Al
Sl byl e GiSu cpl o Caslead aialise sl
@ W ghe 3 655l weder Conae slalpl x5S

iodgh g pae sloylnl 65 50 Gla tll> cw) g bS]



SYE G 5oV damio NFe o JL»: Al o)Lmu QY 0)9d ‘)uf)m‘ LJ‘)"& L;\JW 4.4).».._»

sloplpasle ;0 4z 5 5,10 5 @bl slaglpasle ;o 4z wiaise
ax B S5l (o9 sl 3l 9 50 DUl slm] e § (oS
Canls oS Sl 5o Slpeas cpl adgl oy g yidon

& 5 Az — A
O Byb g (Sl Grae geanS I Wl a4 axg
et JBTL agzlse rizen 5 ol 4 5 Lo ljee
b yol> o sl Al 952 (B ras 655 Glie cnl 3 (AU
oo e & 4295 b ol dngs Jlo 50 g Al angs sl el
9 Capde dghe ay dxgi 555l Bpas Glie o pleitle Cato
695 2 Slogill SISt Wlg oo pleatsle 6551 B pae (gl
et polo gl yo il 43l (65, el qulis geaS il
ol S g Salerw Slo s Siadior o poe slajlpl (B
635 84 asrecan s 5 golaidl BT o5l o (oaw Loz Lo
eslonds (g5 Bpan iluaigy 5 Copse glaaie; yo byl
G i dialigh Cu e ol Slulll es ol 5 o
G5 S a e po a8 )5 O j90 slo gl (eiale S g (sl
G Gl Grzen 5 pleitle welgs Cupae sla)l
S5 84 il sy p b o il Sb)) oIl (65,5
90 P ozl SG (59, » pleidle wiadise o pae Dl
S5 slacell @y e PV

<L) L@QT doeacans ) 9 (golaidl )L’»‘T el g Sl g oyl

Sga slop; 5lye b anl

Slo a0 o5 48 po ()l iae dsle e Gl pegdle Celons
e Geizmen 5 oaVl jlacl plie el 5l 56 elozz]
o plod anze (18,5 a0 4 axgi b aslojw iS5l o yg0
Oliee 2l 5l (3L sl p9x 480 izren 5 55l Wy
CiF5k 0y90 Ol SRR 0 e Jelse slaizl lo ase
lolis b asbolss ) 605 S golaidl s pdy 495 g o
Sylil 65,54 oS 050 Hlo g oo coled jo ol Sb5)l
Olee 1555l Brae Ol 8l (ped Gleis b wiedior Sy o
Ol (5551 B e anze el ol s (o 5 catidn Lol
oleizlu s.i,.;,ta)fﬁ o s Ol (6,105 5 Ol posd 4y ja
a5 Wgh oo alepw CAT5lL pdgaz gl W) S Ay plites a4 e

S x5 80 Gl il (5 odee 5 (ST (0503 Bk Cge 09>

ay

S Sload pastie (8dSS Ceid 5 a5 (651 0 plet Cae3
Sl il 5 Gl Wy, cnl (8L aslsl g0 jo (dgs
Lesl cusls anlg 39 Li 0,50 il el die) yo
S e 4 apmmacins § g (golal BT I labol pas
ggw 558 50 GlaiBlo (65,51 B pae Co pde (Bt 3530w
Sl (g5l Grae auie o9 Gnl Grizes 5 ol
iyl Bran Ledigr Cupde Glapinew 6,5 54 golazil
Ol 3575 pos Jdo @ o] pogdle ol 039y a5 5,50 S
Sylnl x5 8 el sVl Wy lp Cadgame
4255 )50 yuaS 5 e Cenn alie 5o (65 5] wadign Zu oo
5 3 Bran aupm 2aiS boun] )3 Sl e el 285 )13
Sl 655,54 0an VT adss (6l Cudgasms sl (ppizmen
Madgt Copde sl dilebs L85 (555l SBpae diedse o e

23,5 19,55 5 (5 i Sl 3l (ciale S g (stale s Sl e

b, Sal, 5 coto cilyz (o) e

i @oasie lo (e wl py 0l Sl G & psboles
S plan Wiadgh S pde Sl 655 B4 1S )
Gl o &S sk plea Ll il w18 alope 5 abe)S
SIS gl Sligms ol 6y Sy ad a4y 5 dlis
e go ogllas ulas ol Bl O jo Wil e aS Cnl Sl
oz 15,5 03,78 s 53 b s (] 6550 35S
Srae Glime G2 Sl () 6 25 4 Cotte LS 0 5 otee
arg B BT podle 05 a5 sl (gl 050 0)90 40 (55
S 0 0)95 )3 555l Bras an e fall Cel e S
Sals o o wleles (ol 5 5 5l a5 b ol podle 005 o
Sae aalS cel ulo w5 Gnle )5 Gl sl BT Bix
Gl 8 ol le S g Glalepw slo it ) b 0 e
Gl g Sl Sl 5l LIU slo anza alS el 05>
b aaly> (6130 00 g yeens slo Ak o

GhieS o9 5o 1y byl apbse Olg oo cale 5o
3 r ssles SgB Ol obml Sliges ) 655,54
057 3 Moz b Gl Sbml Guizen 5 o)l slo)ysiS

6LQW Ls).zf)lfa\g Brgds S o 63}-” LS)‘EC“"".?B



SYF 5oV daxbo NFe o JL..J &y D)LM OY 0y9d ;).:..5).:.9] U‘)A'c L;»A...Q(c 4.3).“.1

in Hospitals for Optimization of Energy Consumption,
11(21) (2017) 57-63.

[10]P. Palensky, D. Dietrich, Demand side management:
Demand response, intelligent energy systems, and smart
loads, IEEE transactions on industrial informatics, 7(3)
(2011) 381-388.

[11]B. Chai, J. Chen, Z. Yang, Y. Zhang, Demand response
management with multiple utility companies: A two-level
game approach, IEEE Transactions on Smart Grid, 5(2)
(2014) 722-731.

[12]F.K. Aldrich, Smart homes: past, present and future, in:
Inside the smart home, Springer, 2003, pp. 17-39.

[13]1B. Asare-Bediako, P.F. Ribeiro, W.L. Kling, Integrated
energy optimization with smart home energy management
systems, in: Innovative Smart Grid Technologies (ISGT
Europe), 2012 3rd IEEE PES International Conference and
Exhibition on, IEEE, 2012, pp. 1-8.

[14]P. Rocha, A. Siddiqui, M. Stadler, Improving energy
efficiency via smart building energy management systems:
A comparison with policy measures, Energy and Buildings,
88 (2015) 203-213.

[15]L. Wang, Z. Wang, R. Yang, Intelligent multiagent control
system for energy and comfort management in smart and
sustainable buildings, IEEE transactions on smart grid, 3(2)
(2012) 605-617.

[16]J.A. Barbosa, C. Araujo, R. Mateus, L. Braganca, Smart
interior design of buildings and its relationship to land use,
Architectural Engineering and Design Management, 12(2)
(2016) 97-106.

[171M. Morales-Beltran, P. Teuffel, Towards smart building
structures: adaptive structures in earthquake and wind
loading control response—a review, Intelligent Buildings
International, 5(2) (2013) 83-100.

[18]D. Minoli, K. Sohraby, B. Occhiogrosso, IoT considerations,
requirements, and architectures for smart buildings—Energy
optimization and next-generation building management
systems, IEEE Internet of Things Journal, 4(1) (2017) 269-
283.

[19]Y. Agarwal, B. Balaji, R. Gupta, J. Lyles, M. Wei, T. Weng,
Occupancy-driven energy management for smart building

automation, in: Proceedings of the 2nd ACM workshop on

e

yilly a4 azgi 20500 plaitle siadse Cypse sla)l
S5l daligr Cupioe sl )l (655,54 GBS sl 5 ilge
B bl p o Wilg e &ilge oges ik g Sl
45305 598 )3l dnng SBlaal 4y plitws bl o ol

Lol 928yl Jl bl (et alex ]

&y
[1] Pérez-Lombard, J. Ortiz, C. Pout, A review on buildings
energy consumption information, Energy and buildings,
40(3) (2008) 394-398.
[2] F. Barbir, T.N. Veziroglu, H.J. Plass Jr, Environmental
damage due to fossil fuels use, International journal of
hydrogen energy, 15(10) (1990) 739-749.
[3] P.H. Shaikh, N.B.M. Nor, P. Nallagownden, I. Elamvazuthi,
T. Ibrahim, A review on optimized control systems
for building energy and comfort management of smart
sustainable buildings, Renewable and Sustainable Energy
Reviews, 34 (2014) 409-429.
[4] T. Ramesh, R. Prakash, K. Shukla, Life cycle energy
analysis of buildings: An overview, Energy and buildings,
42(10) (2010) 1592-1600.
[5] M.H. Amjadi, M. Nezamabadi-Pour, M.M. Farsangi,
Estimation of electricity demand of Iran using two heuristic
algorithms, Energy Conversion and Management, 51(3)
(2010) 493-497.
[6] M. Rostami, A. Khademvatani, M. Omidali, Forecasting
Electricity Demand in Iran: The application of a Hybrid
Dynamic Partial Adjustment and ARIMA Model, Journal
of Applied Economics Studies in Iran (AESI)7(25) (2018)
177-199. [In Persian].
(7]

H. Koukkari, L. Branganga, Review on the European

strategies for energy-efficient buildings, International
Journal of Sustainable Building Technology and Urban
Development, 2(1) (2011) 87-99.

[8] L. Stankeviciute, P. Criqui, Energy and climate policies to

2020: the impacts of the European “20/20/20” approach,

International Journal of Energy Sector Management, 2(2)

(2008) 252-273.

[9] H. Rashidi Aghdam, L. Yarmohammadi, H. Malakooti,

Studying Variety of Intelligent Control System Techniques



SYE G 5oV damio NFe o JL»: Al o)Lmu QY 0)9d ‘)uf)m‘ u‘).o& L;\JW 4.4).».._»

2009, pp. 61-66.

[30]J. Lu, T. Sookoor, V. Srinivasan, G. Gao, B. Holben, J.
Stankovic, E. Field, K. Whitehouse, The smart thermostat:
using occupancy sensors to save energy in homes, in:
Proceedings of the 8th ACM Conference on Embedded
Networked Sensor Systems, ACM, 2010, pp. 211-224.

[31]1Z. Wang, L. Wang, A.l. Dounis, R. Yang, Multi-agent
control system with information fusion based comfort
model for smart buildings, Applied Energy, 99 (2012) 247-
254.

[32]1Z. Wang, L. Wang, Occupancy pattern based intelligent
control for improving energy efficiency in buildings, in:
Automation Science and Engineering (CASE), 2012 IEEE
International Conference on, IEEE, 2012, pp. 804-809.

[33]P.H. Shaikh, N.B.M. Nor, P. Nallagownden, I. Elamvazuthi,
T. Ibrahim, Intelligent multi-objective control and
management for smart energy efficient buildings,
International Journal of Electrical Power & Energy Systems,
74 (2016) 403-409.

[34]S. Aslam, Z. Igbal, N. Javaid, Z.A. Khan, K. Aurangzeb,
S.I. Haider, Towards efficient energy management of smart
buildings exploiting heuristic optimization with real time and
critical peak pricing schemes, Energies, 10(12) (2017) 2065.

[35]R. Yang, L. Wang, Multi-objective optimization for
decision-making of energy and comfort management in
building automation and control, Sustainable Cities and
Society, 2(1) (2012) 1-7.

[36]V.L. Erickson, A.E. Cerpa, Occupancy based demand
response HVAC control strategy, in: Proceedings of the
2nd ACM Workshop on Embedded Sensing Systems for
Energy-Efficiency in Building, ACM, 2010, pp. 7-12.

[37]1. Georgievski, V. Degeler, G.A. Pagani, T.A. Nguyen, A.
Lazovik, M. Aiello, Optimizing energy costs for offices
connected to the smart grid, IEEE Transactions on Smart
Grid, 3(4) (2012) 2273-2285.

[38]C. Bharathi, D. Rekha, V. Vijayakumar, Genetic algorithm
based demand side management for smart grid, Wireless
Personal Communications, 93(2) (2017) 481-502.

[39]S. Bahrami, V.W. Wong, An autonomous demand response
program in smart grid with foresighted users, in: Smart

Grid Communications (SmartGridComm), 2015 IEEE

wo

embedded sensing systems for energy-efficiency in building,
ACM, 2010, pp. 1-6.

[20]D.E. King, M.G. Morgan, Customer-focused assessment of
electric power microgrids, Journal of Energy Engineering,
133(3) (2007) 150-164.

[21]M. Zhou, Y. Gao, G. Li, Study on improvement of
available transfer capability by demand side management,
in: Electric Utility Deregulation and Restructuring and
Power Technologies, 2008. DRPT 2008. Third International
Conference on, IEEE, 2008, pp. 545-550.

[22]A. Bagherian, S.M. Tafreshi, A developed energy
management system for a microgrid in the competitive
electricity market, in: PowerTech, 2009 IEEE Bucharest,
IEEE, 2009, pp. 1-6.

[23]F.A. Mohamed, H.N. Koivo, System modelling and online
optimal management of microgrid using mesh adaptive
direct search, International Journal of Electrical Power &
Energy Systems, 32(5) (2010) 398-407.

[24]M. Stadler, A. Siddiqui, C. Marnay, H. Aki, J. Lai, Control
of greenhouse gas emissions by optimal DER technology
investment and energy management in zero-net-energy
buildings, European Transactions on Electrical Power,
21(2) (2011) 1291-1309.

[25]F. Brahman, M. Honarmand, S. Jadid, Optimal electrical
and thermal energy management of a residential energy hub,
integrating demand response and energy storage system,
Energy and Buildings, 90 (2015) 65-75.

[26]K. Ma, T. Yao, J. Yang, X. Guan, Residential power
scheduling for demand response in smart grid, International
Journal of Electrical Power & Energy Systems, 78 (2016)
320-325.

[27]S. Moon, J.-W. Lee, Multi-residential demand response
scheduling with multi-class appliances in smart grid, IEEE
transactions on smart grid, 9(4) (2018) 2518-2528.

[28]K. Amasyali, N.M. El-Gohary, A review of data-driven
building energy consumption prediction studies, Renewable
and Sustainable Energy Reviews, 81 (2018) 1192-1205.

[29]1D.T. Delaney, G.M. O'Hare, A.G. Ruzzelli, Evaluation of
energy-efficiency in lighting systems using sensor networks,
in: Proceedings of the First ACM Workshop on Embedded

Sensing Systems for Energy-Efficiency in Buildings, ACM,



SYF 5oV daxbo NFe o JL.J &y D)LM OY 0y9d ;).:..5).:.91 U‘)A'c L;»A...Q(c Ai).uu

role of building management system (BMS) in reducing
energy consumption and building costs, in: 1st International
Conference on Human, Architecture, Civil Engineering and
City Tabriz, Iran, 2015. [In Persian].

[50]E. Baneshi, M.H. Mehraban, Investigate the performance
of smart buildings and building management system,
in: International Conference on Research in Science and
Technology, Kualalampur, Malaysia, 2015.

[51]M. Emamgholizadeh, M. Salari, Optimization of Energy
Consumption in an Administrative Building by Calculating
the Impact of External Components and Automating the
Powehouse, Geography, Civil, and Urban Management
Studies, 3(1) (2017) 102-111.

[52]M., Y. Baffalio, A. Duplan, B. Ferrand, Smart Home: Hope
or hype, Greenwich Consulting, (2013).

[53]1E.M. Smith, D.R. Sewell, P.T. Golden, System and method
for energy management, in, Google Patents, 2004.

[54] Smart Home Statistics: Home Automation is the Future, in
2020, January 5, https://innotechtoday.com/smart-home-
statistics/.

[55]M.0.E.0.I.LR.0. Iran, Iran Energy Balance Sheet, in, 2018,
December 12. [In Persian].

[S6]M.0.E.0.LR.0. Iran, Detailed statistics of Iran's power
industry, in, 2018, December 12. [In Persian].

[57]1Khodadad, F., Akaberi, M., Mousavi, Y., Khosravinejad,
A., 2016. Calculating the Social Costs of Carbon Dioxide
Emissions in Different Provinces of Iran. epprjournal. [In
Persian].

[58]ISC. Iran, Iran Statistical center, in, 2019, https:/www.
amar.org.ir/[In Persian].

[59] A. Mashayekhi, Automated decision making framework of
appropriate construction alternatives, considering life cycle
energy consumption of conventional residential buildings
and impact of smart buildings: using Building Information

Modeling, Msc thesis, August, (2017). [In Persian].

International Conference on, IEEE, 2015, pp. 205-210.

[40]S. Bahrami, V.W. Wong, J. Huang, An online learning
algorithm for demand response in smart grid, IEEE
Transactions on Smart Grid, 9(5) (2018) 4712-4725.

[417A. Barbato, G. Carpentieri, Model and algorithms for the
real time management of residential electricity demand, in:
Energy Conference and Exhibition (ENERGYCON), 2012,
pp. 701-706.

[42] M. Kummert, M.-A. Leduc, A. Moreau, Using MPC to reduce
the peak demand associated with electric heating, in: Model
predictive control in buildings workshop, 2011.

[43]1K.-h. Lee, J.E. Braun, Model-based demand-limiting control
of building thermal mass, Building and Environment, 43(10)
(2008) 1633-1646.

[44]S.D. Ramchurn, P. Vytelingum, A. Rogers, N. Jennings,
Agent-based control for decentralised demand side
management in the smart grid, in: The 10th International
Conference on Autonomous Agents and Multiagent Systems-
Volume 1, International Foundation for Autonomous Agents
and Multiagent Systems, 2011, pp. 5-12.

[45]F. Umbach, Global energy security and the implications for
the EU, Energy policy, 38(3) (2010) 1229-1240.

[46]M.S. Khani, E. Fallahi, M. Baneshi, Modeling for Energy
Supply Management in Iran Based on Technical, Economic
and Environmental Criteria, Journal of Iranian Energy
Economics, 18(5) (2016) 29-60. [In Persian].

[47]1C. Kiihnel, T. Westermann, F. Hemmert, S. Kratz, A.
Miiller, S. Moller, I'm home: Defining and evaluating a
gesture set for smart-home control, International Journal of
Human-Computer Studies, 69(11) (2011) 693-704.

[48]R. Shahri, H. Zamani, M. Hameli, Investigation of building
management system, in: 2nd National Conference on

Architecture and Sustainable Urban Landscape, 2015. [In

Persian].

[49]1M. Komasi, H. Darvishi, S. Moheb Zandi, Investigate the

DOI: 10.22060/ceej.2020.16361.6200

Gh. Heravi, M. Rostami, M. Shekari, Evaluating the Economic and Environmental Impacts
of Smart Management Systems for Cooling and Heating Systems in Building: Case study of
Office Building in Tehran, Amirkabir J. Civil Eng., 53(2) (2021) 607-626.

o gl lin (3l 4y wisSr

i



	_Hlk471544953

