[ Downloaded from necjournals.ir on 2025-12-09 ]

IREINARPCIIEAL S uL.qu) fo)la.wcvﬁ 0)5.3 ‘L)l)"l d)).o‘ dollad

(Jgwans 8wz g3) J5YS (53159 dymw
Ol oS ((pgd (1958 g gle 0aSUiSI
saeed.vedadi@ut.ac.ir
ol s (e ol
OlRS BUESI (pa (1908 g ogle 0SSN

Olsd s 30 G p Do b bl galo.? ST [ Mgl Ol ( DeR Cwbw

208>

b

galie » B ehad 4 e il Jad 3 5y S S G
Ol 3 By ol o Blaas il &S 2987 o SSs ik
Sy Yo 0ee) 2By, cud b dewg (oYL dbja b4 g WWAY
ASuh Sy S 2l (ke Lo s i (ShpglS o
Sad Sy gl 3 i) ol WU gkl w13
Sl Tad Gl ond pasdie Vb & (il (iloT Jae SeS 4 G
Sy cdy )8 b sl aTooh Ko 4 Limgh oyl 2 o)k,
FYYA 5 b opl o ol a3 5 plool abT Jole o 4 g oyl Lol
PE 2 o 3Ll ilid)y CudS g abply oo (oxiw Jai (o Sl
paeda (Blaiy ehad S, VL gy sl Job 488530 Slej
0 03l wl BeSjle 050} gy il Bolual 5,5g; sl 0apd F
Gy Spa s dlaslbas caw !l opl )l Sb o b iegh mli Cuw |
Ol olite GtaleT glos g 4B 3 o3l jpias 5l (56 otolo e
Oorkee £O oleo) by ialS 1y 5 4 b Sy Slge WF B Ve oy
Sap o Vo b oply Loyay o (s e gy cadyls bl j¥s
Suon Ve Sials ol gpnd bl oled el B aSd  diolo pu
Cad b dbol ;Y )Ll ¥ Jolke) lglo 3o & dg0s 5SS 4
@ (bl (g Al el je S A S (e (2B

el JyuS JB sl

el b
VY NA

iy &,
VEY/-Y/VA

1S Olals

W)ty gl Jse

Vb 4 ol g5l Je
b Sy Hlad 35,
sl Ol oy

o0


https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

Ae=00 dmao\Y ) ul.u.wo) \:b)la..wc\da 0)9.3 ‘U‘)”l d)))' dollad

dodo )

wigh Pl lzs laizy cnl Sl plaS jo 5145 Conl goj58 5 JUl cdgi Gise Jald G el plisnceas
‘swl».w 9 6&W‘ sGCLoa.‘>| g.:l.’.u L)O\.\.M.)k.zu.’ Lgl.bdu).?u &bg@b@usﬁb HS Vewg) M‘y o‘) )‘ l.b‘swg.nl}
O () JSD) 00y ol ¥ A B AF Jlu 5l Soo alasd o gadsi lgi g Lol )l Wg, 209 diales ol en
o by el onn; A1 Lo o Ol e OA sga> a4 AP Jle jo SIgs 15 YO sgux 5l 4 g95u

ol 00gr S alasd o T adgr e 5l i G slolE jlade 49 9 AN sla e 5l e o Lo

86 87 88 89 90 91 92 93 94 96 97

70

60

RARCRNIN
w I ul
(@] (@] (@]

N
(@]

1

(@]

o

Bods gy mioin M (Spae (Lol o p i

Jbzel3e) 58 Pras Sl g Gy olg ySTas ) S
Olp) By aSh Co o oS Wb sosls I Z i

VYA Jlo o aS el opl Job BB @SS .l ool os))g—‘)ﬁ}‘Jlﬂa A RIS I SO GOV GURLIN Wl B PRI
QT@.‘:JLB‘_g;)jl B pao L8, s onipd lis aS ol ool Glasl il jo aSlis o b Jl ple O 5
Sl s 4 59, 51 S el s

2l Ve 50 3 aSl 59y g ol Sy Hldle g wlelu Y Jgu
ilgs 5ol oylolg Olpl By ah Co pow &S 30 gbodls 3l &z yFuum

959 S Dolds B aSed Sy G A Sy
) s
(Slyl5e) s celo (l5l5e) s el (Slgl5e) 59,
vy AR OAYOF \YiFe OAYFY 1va4 ﬁ_.;v\

o1


https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

IREINARPCIIEAL S ul.uw.d) fo)lo.»)cv& 0)5.3 ‘L)l)"l d)).o‘ dollad

v, VY MDA 0% OFY 15Xy INEA N VWA L5
Y0V YYXY N2 15X A AY,«4A VYAV Y-
¥.,44 \ARrd OY FOY PP 00,FFY VYAF sl e A
Y.rar Yy¥. b-Y V- INELN VA0 LY
YAV vY A 10 B\ \a¥ Y-
YYYY YY \TAT 18:YF FAOYY AT sl o F
- AQY YY FEA PPy £0,54Y YAy . Y#
\ Yy Y 15 Fr bt
1Y)
) YY ) 10 fY e 1T
Ve

Sy Sl jo G ade cud b ‘Gﬂ lroly, i cud )b wald als o S?w)b oS Jdas AV Jle o
Silkeds g 5065 ol Glols 5l (adg cud b lglKe S5 FA 5 Lol Glgla 50 OV) Sl L0 A sga
5955 5yl GelS s cud b 5gueS Wigd z )1 o 5l ol slrolS gy aS S yge 0 SlglKe e A sgas

Jsd.?) o 0593 u‘glia )|).® \s Sgi> yya4a E) \YAA JLM: 99 @)‘)} Lgl.bolfj).u g.,u._‘J).L: dxwgs MLJ.’ |

Ll 0ol Slast a8l Sl V0. ¢+ Ladd e ol 5l aS (Y

(OlglRe wlwly) WolS'g yi cand b (1381 (6l 9 35 5159 Aol ¥ Jguor
SOl B G9x MY paasi Hole oS i

\F.. yrad ¥aA ray yras QWY JR e
i aYA FOY Y YO g

IATAIA a9A Y-44 OfY A0A oya>

¥ YYAD A A \Fe weya> it xn
ARYAIN yvm ARAR AR 4N Yoy (TS Egee

AVl (Sl job as Sl e ;0 5iS ,0 A B VS Jlo 51T IS 50 bolS g 0 lasl aigy b axg5 b
HUS yo 1y Jooly sl (Lol oyl Jo (6l ool ol il oo SIpS ol jo logas )l
855 g Lol Caouw jo LolFg o cud b ol 33l

oy


https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

Ae=00 dmao\Y ) ul.u.wo) \:b)la..wc\da 0)9.3 ‘U‘)”l d)))' dollad

BB g, b b Slas

4000
3500 .
3000
2500 -
2000 [l o
1500
1000

= 10001 e

75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98

1]
u]
]

PN

3
99
A9 Jlo 6Y8 Jlo 3 Wolf'g pi Solasl wigy ¥ JSCb

SO By 9 My paasi Hole oS

H52 0 050 IYAR 5 WWAA il S Slele jo mlio 3 Bras ol (pFin ¥ S 0 a5 jghiles

Ll Gidu ool b Qﬁmwjjouaxuubﬁoyjﬁx oaimd Lid §paSil Sy alaxd

8,000
7,000 ®
°
6,000 @ °
5,000 ?\ .ﬁ
s 0 @ VYU b o5y 50,50
3. 4,000 L S
J “- © TV lis 3y e
3,000 ° o
® © YA o5y 5 0 05
2,000
—\\“ﬁl\—@t.odﬁ«_é).m
1,000
°
0 L] )

0:00 448 936 1424 1912 0:00
19U 8 gl Sy el

A8 g AA Jlu o Sy abizxd ;0 olSg i 003 g asbuo &y B pao duwlio Y S0
Oyl By aKuh Cu o O 5l sodls 31 & ySiuwme

¥ USS 5l as jshiles .cal ciolopw )b 006 o lpl alex 5l oo (glayqiS ST o 5, 4l S

28l o5z oS 5 ez 50 5 dey0 Ve gam (K el )0 50 S Sy 5l (e s 5L et Sl ez
(EA YA cul oo ,0 10

oA


https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

Ae=00 dmao\Y ) ul.u.wo) \"o)lm»‘\'a b)?D ‘U‘)”l d)))‘ dollad

G 45l S il (ol )l o
30

25

20

15
| I I I
O I
& el o w5 0)S S8 Jei

& pol L

o)y
o

(@)

alizeo by gdeS 50 Gy A Sy 3 (s lo g b oo :F S

4ax5 LOYAY (IS5 5 (cord>) Canloads 051w po ¥ el 5o el b Sy 5l Gole jus s
Ser o8l Sl a5 (6970 a4y ol Coeal Blo Ly 32 40D Soy 50 halepe )b Cuenl (358 Dlxps g
SPme 2 3 (sl yw b odes 5 aSLD Sy o3 B0l s 098 o0 Jgad ple 4 Cud Ll
O3S i S @ gl (6551 B pan )k, Sl addllas b gl ol VYAV (] e g ol3T) ol
Ll Ol B 0 (Seame S Vb 4 il sile e by lpl jlel 38 VYAE Gl ey
s 19 gl B o 1) (5,18, Blus ole, L ()] Ghals Jewily 5 5 a5 Sy o oo pos
Ll Jole o oo 5l (g paide dnlol jo sl gl Jolo yimghy ol jo a8l axwgi Jow aSol Jdo 4.0 o

ol oddd 03,9] leiBle idu (5550 B pae

wb Jole slaJue ¥

Dy 0 o3liil Lad g 813l (g3 lwaz ) LSy g Lad I Jiswo 8,89, ¥y Jole slagsjloas )0
- oo oolatul (leislo) Lad 5l Jatee 4l Jule (gilwaccs jolaie 07 SxY Sl o' 65y oo pulai o lidle 3
«(Barakat & Khoury, Y+7) ¢,45 ¢ &l51,L (Azar & Menassa,¥ + ) +) Lulis ¢ ,31 Jle lgie 40590

o9y ol 5l (Zhang etal, YoV ) o Kea 4 SSI5 (Papadopoulos & Azar, Y+VT) 3T g uglgsgabl

' NetLogo
* AnylLogic

o9


https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

IREINARPCIIEAL S uL.hM) \cb)la.wcvﬁ 0)5.3 ‘L)l)"l d)).o‘ dollad

5L 5 o3l (giloaz LSy 3,Sa5, o iles,S eslizl il 5551 B pae il ol siluaed ol
Azar & Papadopoulos, ) g oo oolaiwl b (555 Slawlre diws 5 yolks cplps o Sl lidle
S5 (Bl 5 galad 5,505, ¥ wsin Bld (615, olia a5 slasl ol slagsilo 4t o (Y1
Jols Loaols i’ s (59" e (sloaaliys g el 51T (xlad (sloo Sog 2 (e sy ole (sla e 0l
(Abushakra et al, Y+ V) wad o ool lad V5 ja0 o (6308 Ojgo 4 &S aiwsd Jb slo by p
el oS e eolinl Sl Hld) g dald s Gl )bl lagss 5l Bolai b el slo Jos
ods (Richardson et al, Y+ +A) oS oo los arwgs C 855,k 0 ) ST bl Solad sla Jowe

39 50 Pl AiS (o o5 1) 008 B o 1 457 oo e i a3 51 (ol slaJore 4 Loy
oS, S plp § Bolar slo g, e b ele glo iagh olass (Wilke etal, Y+T)
@ ol g b 4 YL o g, ¥ bl a0l Jele  cwaige (53lw Jow (Carlucci etal, YoV vy ol oad
NyuS o 5l o azly 5§ SO O jeo |y leisle isu b 4 YU 51 sl Jow (Hu etal, YY) el YL
ol 5 oo ol (28,5 )L 10 b Yhay mly 510,809, S oo 055l 3 (BT Spg0 sy Ol (5581 B pae
Vb 5l 0,%g, e oo S H9iS ST L g el cdilaie o @) 00l (il ad SleiS L 5095

Wuetal, Y+1%) ols 55 05 6550 Glolis 5 adg slacadled (5550555 dnmsi 535 2 0525 )90

Y 4 (il ki 35533 3 (590U (6,080,519, 431y ol Juko t(5 3o Joko ¥

el O S Ballae gt cnl 4l dele (oYL 4 il qwiige 5 (Bl (5,58 (g5l Jae an] 3

1, elo ol b o 4"‘)])516'9‘)"‘) )9“‘i> O °):9F5}u35) 6)5)154-’
GOW2) Syt O - .
2dy IS b Sa G55 o
sl og)5 solod 4 (spud b4 ol il Jae 0255y Jlgls dm S
ezl itge GBS o
" Deterministic_approach
*schedule
° First-order MrV chainltethhiques
P Time-Use Subvey 5 oalas ol ju g )l dmwgs

OIS e S5 g s



https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

IREINARPCIIEAL S uL.hM) \‘o)la.»)cv& 0)5.3 ‘L)l)"l d)).o‘ dollad

al Jole Vb @ ol owaige 9 (Bl (5518 (g5l sl B b JSo

Gl sl el .Y

Sl ol 4ol slaos S oles B & ltal e ] (slos 5 (Sl s oS
a8 bos,S Bl 1) ol 8l jea a5 glagly ol gialo (g5l el el oalh a8 )57 L5 o Joe (5,18,
YL 5, Sloe oaims ylid yol cpl &8l o (Langevin etal, Y1) 5 ls (st adly cll> Loo,o Ve
S S Al onl S ar Y aims o (acsds g ja pleislu o) ol B g oS Cl (6,13 sla o
Jie sie 4 (7 JS0) 05 0 oy 590 Gl slod Djg0 @ el o (phalopes (5551 B pae (5,15,
I3, gl el 0ot Saie | (Gtalol sled) Giale)S g ialo o i loo () )Sen 5 Cule (BT
00 03,5] sy &k, gl yially wlasin ¥ oY Jsaz oo (Hoyt etal, YV o) wlas § L o gl

Ohlel (5lod 5 3131 ypdo jf e ol (551 pae (SNBSS 329 el 1P UK

1)


https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

IREINARPCIIEAL S ul.uw.d) fo)lo.»)cv& 0)5.3 ‘L)l)"l d)).o‘ dollad

w93 5yl b ylyly 1Y Jaus

Olxus g olyl Jow wlasxicw
ook S 4y 5 B Lo L yilo LB o il 5 03 g ol g alad A o o8l g Jleis
sl 00 2l VYRE L lids e o),38
i)
&Y
el G5 s 31 68, LeT gl i &y g o] g 2w &y a3 A S5 & (S Lo Sloas
MY o oIl s berme sla (Sags 55 sle Jex V Jgu Gl slaog S
JEN
5o s &P

ol B yan 5l 6,5 ) Lel ol ais b (gylel s yiws g3 L
MY et sl gl ey bae sl (Shigs 55l sla

o8 ol a0 VA

o, gl a0 YY

ol )5 gl a0 YV

o5 gl a0 ¥

& Gl yos Stalol gloo
ezt lo slaog 5 oS

V Jgo

ere SS9 ey B
0 &y e YO O)
) wye o Ae B VE
VA R R R ks
0355 Lo g5 dnngs 00 ol oz
<+ YA o ye 100 L) o
)l e yie Yoo GO
<, YA &y e Yo BY)
20 5 s ¥
Y



https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

IREINARPCIIEAL S ul.uw.d) fo)lo.»)cv& 0)5.3 ‘L)l)"l d)).o‘ dollad

Sislw og )5 1 50 3131 (515 g Wlai olasi :f Jguo

3l
oS5 s
- - ‘ -
ez | A3l S £ oo S5 a5 0 e @Y a5 Y a3 ) L
BB (&2
& o og,5
j..‘L‘d
S O
0/065 7159486 | 470471 33023 | 78403 179617 | 115762 | 50303 | 13361 9 &
S
YO L)
0/05 58473369 | 2918937 | 171929 | 441192 | 1039407 | 852191 | 350870 | 63346 i
e S
A+ GYF
0/041 | 19467276 | 804429 | 74445 | 124865 | 288858 | 192606 | 108218 | 15433 i
e S
GAY
0/038 | 54706026 | 2088443 | 203676 | 361697 | 759694 | 502502 | 233474 | 27397 | s\
&
GYe)
0/028 | 97432681 [ 2757956 | 285132 | 521648 | 1018710 | 652085 | 249616 | 30761 | »~\o
&
GYa)
0/02 |[25857202 | 516802 | 65444 | 91073 183835 | 113792 | 55826 | 6830 | =7V
&
GY-)
0/0138 | 21328404 | 294236 | 38353 | 43132 108698 | 67539 | 31812 | 4700 | Y
&
¥
0/0115 | 9045111 104095 25263 18997 19116 23401 15511 1804 )M
5ok s

Bolai 8550 95189 (405 7 4b oS W LSl (0 81 81 jguas s LYY

Buttitta & Finn, ) el caslie (pglss, b ol,8l g,ls ;) aols oL s 5L dolas (5,8, (o5l Joe (sl
oolas glo Jow sl 1 00 co dloul cgs lawgs cBg ) 35 7,k LB o alie glaygiS 0 as (YT

1y



https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

IREINARPCIIEAL S uL.qu) fo)la.wcvﬁ 0)5.3 ‘L)l)"l d)).o‘ dollad

o tngy i ] el 03,5 1y s Sl 328 0 Vv e o By 0,38 25k ol oS 5
g a5 &8y ),38 #,b (5 leds o (Richardson et al, Yo+ A) coul oog aio) cpl yo Solai 5,k
4 gy o aslllas ol Syl s 4y .ol B Jgaz llas ol plsl YWAF g VTAY Lo o ol Ll S5
odlisanl 3,50 (6 lasd yos o VYAF il (sloosls il so 3] il [0 S o2l g Censl G a5 S

O PUER S

SR 30 Edg o)AS b oud b glresly wlasie b Jgus

Olxad g Olee @0,
295 9 O Lo Jgone slaloils )0 5 g Al 10 0131 ales ol i, (ol Bus (s anal>
IWAF Jlo olewnli 5 5L o YWY Jlo liae) 9 5l slo Juad 10 )5S (5 0 3blie 40 Gud axol> \
ol

Laan J}Jo)o&;ujﬁ)‘j) Al SO b:\...w.\f LLLn )90 o> C)Ja Q.}“Lg)l.o" Ol‘}

; Lol oyloj \f
el (65 L] I oI

oo b 5 Ll )9-"1" 92399 >las 3,k 51 L5590 lesls Sledbl o5 15 )Ll ol o
316l 095 (G0 9ud 4 55 (693 LMLl 355 oo (5)9laen dalitiw p JoaSS 5 5leils g | (5)9l@eer SR
S slaez digad sla leils 7 e g Il 1O 31,81 51 S o Lo g5 cdolicdiom y1 Juno ST (39 410 Gl

S5

509 Gl Ja J5 5 iyt o ol o3 5715535 5 s BB 3 Joi ¥ b 55 b
deb‘_‘waé)é w‘aoj.:)‘j.sb VFAVY )J‘).:(\VQ(\CULMMJL: 5)LQJ5\VQ(YULM~.A)5 439.9.;”.‘.29 ¥
sl 0 4o il 0393 I3l FYYA dy laio a5 0,5 AVFA

Goaib wluly aSuas o0 pbxil jo)all Job 59 3,8 &5 JScalad oolod
- o0 plE3T 09,5 A 50 Lyl 09,5 1O ol S guh o0 pemeandti Lol 09,5 18 4 ICATUS' (PNOR[PE 5
a0 ,5

301l i 0aidd Lis oS YY il 5108 ¥ Cawl 00 05,9 oS YT 40 Cudlzd slxil 450
o olp g O o) )9 )0 3 ol colled plul oo y

Sl dils o 013l jaax pac caims lisas V9 4 4>

Glizo gWogF 10 o) (gudyaiws 9 Lewled S i Jgus

oud plésl guvaib ICATUS Goe ab oS

e, S i 2 NI 5 St Slsga a8 5 ab L lec 5 Gl S |
s =39 ) *

(Lo
(0L ) slaas) 2

el sodss slacudlad o leils sl 8 Al

"International Classification of Activities for Time Use Statistics

¢


https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

IREINARPCIIEAL S uL.hM) \co)la.wcvﬁ 0)5.3 ‘L)l)"l d)).o‘ dollad

@Mt ool slacald jo gl 6l )8 Al
ezl gl s lsils gl 15 -f
Aslyo S gl p Sleas &l o Jlgils ol LS -0
Gobals slaclles 35 oz j0 oled Bras sl djeiws e S5l Gleas Al 4
Vs 5 ) s liael 0 jatans cyg0 eblpe loas 4| R
w9 Aldbgls slaclled
5500 slaleils 4 SS9 e drel> 4y Sloas 4l -A
(A as)
G518 slacllas
S5y -4
(-2a5)
szl es )i
Srdanl> 5 cloixles lie V.
(e as)
S s T 9329 9 P ( (2,8 slaslyg, jlaedib b b glSe 4 (23, W
ot S s 503 sl o 5 w
93,9 sl
b ye (o se0 g 5l (slab g atun (glad dla s s o oS A
(Y o)
o smaile 5l ool
ez cloaile, 5l oalitl X
(\F o)
a5 Eadlie g (5 eSS
R Cadlie 5 5l Vo
[QINES))

ol VS allae g )05 7 )b pls slaosls 5l ol 81 jga> pac | jga bl zlsel ganl b Jos

4 ) 4 )
5 3R Hga> pas
JH g )l b e
e » Sl S o
PHE
- J - J

-
oy u...._u
o 0 aS ol il
ol Sksest
sl b ay

~N

oSey g Reny|
- J

4 )

2l o 136
ol 3l jgax Jles!
PV ER

- J

By oylydS zub 31 ool b g gyl Gudsl 8 Juw ¥ UK

-

O 9 B95 )bo

5 orks Jlez>!
sya Bolas
Y EN |



https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

IREINARPCIIEAL S ul.uw.d) fo)lo.»)cv& 0)5.3 ‘L)l)"l d)).o‘ dollad

BgS ylo 0 juxiy VY
- gy el sl ouls oolainl BgS e 0 pumiy g, 3l als jo ol 81 Bolad jeam wid (sl e pl 4o
M8 Lo o (Carlucci et al, Yo +) oS o oolatul BoS b 0 umm; Lo, 5 (Bolad 5,505, L sla
b aaliny 4 ads welig o olayg, Jlos| o] o a5 canl ol sl peate 51 glallis isles sl o
ads g ooy aluly LB oloy a4y b Jue iz 50 laaling slas ) Jlaixl cuip ol 4 Tl anly
aolas & g0 4 Jloix| 3l g Bolal slo yxin Lo 40|55 ol aisS i cdBo Jloix! ol s jo laaeliny

.Cz..w‘ \
P (Xt+)=x|XY=x) , XY=xY,..., Xn=xt)=P (Xt+)=x|Xt=xt) )
LY szLefoL;c | Q,{\ 59 ! uﬁ.,l.o., bLls‘JLo...,\ Jhis W;Lo O ygo Ao st)l.o 0y § w;u
@ LU JES! g ple cud 5 cpl ds ol oo lis |y s T akais 5 JES! Jleisl caigd oo aligs Pij & yg0 4

Y dolee pllao g paie Vo glylo > slad Jol> jipgh (o .l Sl slad acgomme 4 by o polie
Sl ¥ dlolae gollae 5 Jl Jlz! o pile .ol

S={V,VH{ jisle oy sl )0 jga ﬁ..&.c} ¥)
P, P
Pi' — [ Al \Y] \u
J PY\ PT\' ( )

50 s yo SVl ggemme im b BJCy P = ) wb Jlis] Jyol 4z b e sl ol 5o 4l

d.sp.wu).»‘a‘n ‘alfjsb_] du|ms)‘ dS.u‘JLw‘ cdeS)Lo o)ﬁu))b ‘_AS)S.E; J.wl.»\ l;).:‘).: Jul.» u.w).’l.o

Dol o odls i ¥ aloleo gollas pij(n) S0

P =Y. Py P VK0 <K <n )

* Markov Chain
*http://mathworld.wolfram.convMarkovChain.html.
' Transition Probability Matrix

"


https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

IREINARPCIIEAL S uL.W.A) fo)lo.»)cv& 0)5.3 ‘Ql)"l d)).o‘ dollad

Al a8 N jo | cdls glad 5l o glabass 4 ow ) g aats S 5l )38 Jlois| pupledy STodbs o
So 0 aSa! Jlelasl 13 ST Jlie sl p oS ©po (B9 50 L N1 el sl e sk Lol oS
(O Wolae) 5,5 ulgs ooliiwl 3 b Jlaxo! 5l oS dwlbre |y g p J o 1 alais 51 o8

Pi=P (X)=jIX+=i) ®)
(7 Aolae) 098 oo s 5 S8 4 53 (Sl SKew BoS e 0,038 o sl e N (b 3 I ol pl]
PM;i=Pr(Xk+n=j I Xk=1) ¢)

B%-) 6‘;3 JLM‘ JLQ.’I;>| u,«.u).sLo b g_é55)Lo 0y ) SeS A 3;’@»‘ 48,985 10 OaRg 5 Q-.‘.‘ 4 Jlﬁ...J L,}JLQ)’ r:lf
GBS s 0 b g gl g (18,5 Jlas o a0 S e 0 e B8 Sl (slaiged 09l aseine o) 8

P 38,5 55 30 (90 B slo 03 31 68 S Y Jpur

Loci> |
J Jle>! Slasy o edl> o Jloss| oy o RO TSS)
olai
99/93896 | 8186 Lpa> .
0/99248303 - 99/30892338 | 8191 S3a
0/061043 5 Jpa> pas
00:15
0 0 Lya>
0/00751697 - 0/691076625 57 Jya> pie
100 57 Lyaz pas
Pl oy (8,5 i 50 b BgS 5o 0 xiy 51 el S A Jgu
Al oy SO Plos jgas Jlos! Al oy SO Plos g Jlos!
( S”“ fs.’&.w‘) ( s“.. ”.“ )J.)) W’J’))
0/999357322 0/999967728 00:15

Vb4 ol Jue YF

sl 005 03551 gl yos ,ls Sy (g3los s (3 00 o3l YU &y sl ke Slaaseiin 3 Jga 4o

Ui Sl APY g ek ¥ 51 o ! csel jo M e o)l sles sols wileles (slaosls b ax g3

" data.tehran.ir

1y


https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

IREINARPCIIEAL S uL.qu) fo)la.wcvﬁ 0)5.3 ‘L)l)"l d)).o‘ dollad

Sl aSels (gioloyus Hb Sy 1) e (G Sam (nl 5l A5 S0 gy SlaiSlu 0 5 A o (SeSs

ol 6l Laly alaly a5 bl (65,0 Slwbre did 3l glodnnd ol 50 OYAF (), Kot 5 gaz)

RPN d..t.wywls.s).oT LS))"‘ u)‘)g Ja.wy \Y)Léo.uﬁ&_))saé 4 @L.wlyoow U"‘ Lowl 0l solawl )A.Lu

YY) mos sleasias gilwans ab adl> o 4701 6,0l o ikl (Field etal, Y+ +) el

soloyw b (Abushakraetal, Y« V) ol 48,5 158 oolatwl 0,50 (b (655 (Slowlxe diws (0as &

@ (Cawgm) ol )l.{\ 35 e slrools gillas HoiS )o@j) cilo yus Sl g 285 Jlas o b ol (g3l dds
Jowe Slasein A Jgaz jo.Cuwl (yl0 el gy Vb ay (5L Jow (6l (g, .l ol o S6 s L

YU @ il Jow OlaxinA Jgous

Sl yalyly Jow clasin
ke cnlies 138 5 0ol oSl )3 (5 Sl (lidlsa sla ools 44z g3 Ol e Gk aerds Sl
L pg dids g Lol 5o ol b bles asl |as b i
s pyo adeb g G Jgl ol b bl pgus ailo g gl ad, b ¥ ] sl gy
b ol ghoe clib e
FNF Y ake ol (SLS L, 5l eslarul ok &5, Sleslre 4
Ol sle pleisle Jle e Jod oz Lagglyazyo Ve | plaSlo g
lepw oo
g o0 ST s o b laisle sl e, 08 o, 48,) .
olezLu
. slej slo o5
48,85 10
Sl des
Al 4l >
2 cnlis )8 e 4l Sl L gllae 0, ol st
Sk
dlas plo g 2l 5 21
el
@laylgls sy lama slo S5 5 655 slael> B pae 5l 68 )Ll b N3TTN
&l slegilass
"1Ya0 ; iolo
€ (2 bo
" Open source
' Department of Energy (DOE)
‘¢ Ashrae d+))
TA



https://www.energy.gov/
https://www.energy.gov/
https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

IREINARPCIIEAL S ul.uw.d) fo)lo.»)cv& 0)5.3 ‘L)l)"l d)).o‘ dollad

o3l e alup o Cuplive ol 32 2l 09 5 @) pleisbo (230 (2o,
Lg‘[,.}c;.\.j; 0)5—‘);6)).;‘M@dwwo)‘y)ibsu))ls C\JCJLAA ‘6‘

&)l sl Je (6 s s
5 B s sailes lsie ool Lo |, gz s BB 31wy a5 09,5 1 styled ’ ’
Dgds (50 0018 paed leiS b idu IS L g ddlais
Fo B0 5l g lais Lo FoS g &oe ye B
o PO 5y iiges lass L o e YOO
Fo Ae 5l gl ylesis Lo B pe Ao LYE
Fo A0 5l g pleis Lo &y e Ve BAY sl og,5
Fe VYO 515 iged oL e e VO Y ) Slezle

VYO 51 iiged less L

e s Yor 5O

o YO« 5l e iiges Lol

Epe e Y YA

s ¥ee jle igad ploisL

EICSTR AR

lbsg)l;.w .Y ,D

Al S lo s (oS L o bl 5l elaS Ha 56 g iole] sles dice) 40 g,lw ¥ o ol o

Lol 48,5 )18 0 0550 (5

YW LOYAA (o) ol ol 8 il amy0 YV sgam oyl e JT ol Giolol sled 1T o0l g9yl

515,051 Lo pudass <8 ST sla JoS ¢ o515 5 i sla,la (555 sloJgS  SasSTyy s y0) s o
QS oo peaiS Az 0 VY jo 1,095 isle] gles ol S il a0 ¥ VY A Liolol les b slapylecsLos

Skl ol sla S (o515 5 iz laskz (3 Gla S (SuiSTy e s0) wo s YT 10y 36T 5 ybew
21 0e5 Gwlel gles ol F colwax 0¥ oYY VA Liolo] les b slaylecsbo 51 (05,1051 Les pulass

Msﬁm@ 25 a0 VY

Sl ol laJsS (515 5 iz lakz (5B Sla S (FaSTy e ) ae s VY il 925l
Iy 095 Stolwl Glos ol sl as 0 Ye g YV VY Lislol loo b slaplasbo 5 (05,005 1 Les pulass

QS oo e a0 VA o

!



https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

Ae=00 dmao\Y ) ul.u.wo) \‘o)lm»‘Ya 0)9.3 c‘_)‘).’l ‘_5)))‘ dollad

el 00 e 7 DS 5> SO gt (gilwdnd Syl>gld A S (o

&

&.

A
hall 09,3 5a ol Sl (S15 ces b a3 3 |

Cdg o), 38

&

NS SR

,

a3 glail (o

sk oy S8

.

b S gla ol l

L 85,3 18 gl i sled s

Lo 4

V=

U Jgan Olbedgr wlolyadb au glasly gl e s

il aud clsz>

929

l

05,5 (Dol Jb e
ezl aloseo el 1
0 el ciloseo cla 5 Ol oolal 5 Aos Jae

Silgple

, f

> <
©

SaSL oD gl N ey 56

ctaleym Sl slod olamsl s b S a3 o2 i 530

0y g Jloj sla plS Sy S olasily 56 ol Jae oo cono ) i
o\ o3 a5 Blo  cla od) ’ Joe 25 oy
ety Ol g g 2y

a3 53l dre Syl ol A S

Jowo xew o ¥ )
Qo) 3 A BY s oSy 5, 50 Jow S SI L as conl pl oaias lis Jaw 4l b mls 1 S illae

(sl 00 Je Sy 51 S5Semn e s A el Jud B ol 457 5,1 M| _aly 2l L


https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

Ae=00 dmao\Y ) ul.u.wo) \‘o)lm»‘Ya 0)9.3 ‘U‘)”l d)))‘ dollad

-200000

o
o
O

7:15

8:00

8:45

9:30
10:15
11:00
11:45
12:30
13:15
14:00
14:45
15:30
16:15
17:00
17:45
18:30

19:15
20:00

-400000

-600000

== Total electricity load
S -800000
>~ = Real electricity load

-1000000

-1200000

-1400000

-1600000

Joko 53 ok (g5t (oS S g (ool (oS U151 Ayl Jon (s o A S

wl b gl .Y

Vo S8 Bl YT G IVAA sl b bl sk 0 ol g 59, 0 Br Sracy siels SusSTy
PO g YY U Ve Olelo fpo g o2 4 WY g IVAA Lo sl o S alels  SausTy, o]
ol V2D BT celo o VWA el )0 59, S cewl a8 YV Celu sgus 10 35 e
&8ly yocunloogr ;e VX 5T Cel oga bl S Sleln 5o IV Lo o as el J)g0

ol aibls Cae 4 cuiS p el Y AV Jlo as caas VWA el jo 59, S

60,000
58,000
56,000
54,000
52,000
50,000
48,000
46,000
44,000
42,000
40,000
38,000
36,000
34,000
32,000
30,000

0:00 2:24 4:48 7:12 9:36 12:0014:2416:4819:1221:36 0:00

—Olge S IS S L

5o Uy slanl 51 Sy el

©17v39 Jle @ )1TAA Jlu

QQ5QA Qb’an.!l}'wg)’j) c&.g wlelw ;A&S‘,& N SIS

\A


https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

Ae=00 dmao\Y ) ul.u.wo) \‘o)lm.wYa b)?D ‘U‘)”l d)))‘ dollad

o g Jlaz| GBS 5 s el V) S Gl ol 40 3131y oxkad 5 dolas JLoz>!
WY el 5lams o 5, VIV Calis 1o a5 Conl doj0 0 alad el b ol <l o il o i g
Jzl G110 B Y+ Slels s ool o yo ¥ B Y s anbly g dobay Jlaze] YT VAY b sl
Sl g adly g gdolas Jloxol 3] olasl VY B VFFA caelos ) el oy ¥ Ly 5 bl 5 3ol

D950 Ui yo Ceows dr g Lol @ g

4 0.94
I ", o .
4 0.92 . _
i) .
0.9 - . o
0.88 ®
0.86
0:00 4:48 9:36 14:24 19:12 0:00
so-als olel
O (St 53) &5 0,4 G Jlos jsuas Jlais| 0 (Ssgihals 0,8 S Jlas jsas Jlais

ol yo o3l gis ahad g ol Jles | ) JSob

o el plo (VY JSS) o4l0 0929 So malS a4 (5,8, Bllass! fp 5 2o VT UIY Slels oga> o

ol Slelo pl e Sy ey colae Jle Soo 4wy 0 0 00l

\At


https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

IREINARPCIIEAL S uL.hM) \cb)la.wcva 0)5.3 ‘L)l)"l d)).o‘ dollad

0.00

6:30
7:15
8:00
8:45
9:30

-200000.00

10:15
11:00
11:45
12:30
13:15
14:00
14:45
15:30
17:00
17:45
18:30
19:15
20:00

16:15

-400000.00 = —
-600000.00
2
4
-800000.00

-1000000.00

-1200000.00

-1400000.00

e Total electricity load -Deterministic- Total electricity load -Stochastic-

Total Cooling load

Gy Sa) b g (Holad (K Sk amslio g auly el )0 Gy B pan AT IS
Lo ,&5 S el Ol VYT BV 0 lgls  ciolojw (65,51 B pan (5,08 Bllasil Jsly, VY BV Y Celas

SBlse Ol S 8D ghalo e Sy a0 Ve Ll

(G9y Sw) St be alidie gog ,F S a1 (sdslo yw (55 51 B o (LS ) Sllasil Juuuniliy Ve Jgazr

M|l il iy | Sl iy b gito oy ,S
. .cob
SLj —olge— 5,8, R —olgo—(g,Ud, Flasle
. a.
Y- A YRYYAN Y o0 e
e
. YO L 0)
VY ¥4 Ve B YOF o5u> -
&
A G VP
VY AND Wy BY s5u -
&
Gy-xe - GAY
VY YV V¥ sgu =
1550 e
G- fo 2o 18- G-
VY e VA sg0 -
150 oo
G- fo LYoo 51O
VY VY, A sgam -
F AN Py
LYo LY
VY Y, VALY 1.0 350 -
&
LY. fo Gy e ¥
\Y ) f © A dgu o
T AN »

VY


https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

IREINARPCIIEAL S uL.hM) \cb)la.wcva 0)5.3 ‘L)l)"l d)).o‘ dollad

Sy OlglRe PO L Q- dg0 gl sinlo (65,51 B pan (5,8, Bllaxil il slasl £ B V:FO celss

0.00
O O O O O O O O O O o o o o o o o o o o
-100000.00 o o m o MmM o M O M O M O M O M O M O M O
. N N « N N N N
-300000.00
-400000.00
£ -500000.00
-600000.00
-700000.00 ;
-800000.00 -
-900000.00 —
-1000000.00
=== Total electricity load - Deterministic- Total electricity load - Stochastic-
Total Cooling load
(oo Sy) (2 g (Bobai (S Sl )b aunlio g 4l b 50 Gy S pao Y JSS
(s ) (Silocs L alizen (gloog ;5 SuSii 4y (it lo o (55 531 B jao (6L ) Bllasil Juumniliy ) Jguir
alais llani! oo by s ot Sllaxi Jounniliy Jruw g Sog,§
Co
b oty s, | —lgle — s, ilis L
.- a.
0 Y. 515160 1Y g0 sers
<
e YO G OY
£ YA LY 10.Y 550> ’“
&
s A G YE
£ YA LY 50 sgu ’“
&
2o Ve BAY
20 .Y 55150 D sg0> -
&
o V0 Gy
£20 \5¥ ARE Y 550 =
&
SO FRE RV
£0 YA $LY V) sgas -
&
Yo Y-
£0 1A 55 )%0 A sgas -
&
o oV
£20 iy ARE Y sgas oI
).1

A&


https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

Ae=00 dmao\Y ) ul.u.wo) \"o)lm»‘\'a b)?D ‘U‘)”l d)))‘ dollad

gy )l G FLY

Ot e i 4 D3l 150 VY E JTonl gyl ) 5 SllSe jl50 1, FA Jlasy g2l ) (calo s )b Sy
Jdliy 5 (S ol ¥ Gl (Gl Yo v alols 055 00 0,5 (18 3 ) saloys 1k S (505 s
Sl B it sl Gialol sled @i b Bpo g b Gy aSed Sy GhelS oYL
ol a8l SlgKe VY T ool goyliw 40 9 Sl 1O+ Jlodu g5 )liw 50 Situnio 58 g S gl
Gl AliZee glags e jo laiBle o ol 3l jpas i sdolopw (655 B pae Bllasil oaias lis

el 0ol Bl s S 0 by o slogs L 4o e Al

S gl (SO ST L
0

6:30
7:15
8:00
8:45
9:30
10:15
11:00
11:45
12:30

13:15

-200000

14:00
14:45
15:30
16:15
17:00
17:45
18:30
19:15

20:00

-400000

-600000 4l

o] s Lol cleo
2 -800000 Joul Al

0 e 36 5l
-1000000

Je g5l
-1200000
-1400000
-1600000

(595 o) itk slags w51 (i B5Lad (Ko U1 51 dmllio AP JSL

T VL IWESSVR S VELL | I
0

9:30
10:15
11:00
11:45
12:30
13:15
14:00
14:45
15:30
16:15
17:00
17:45
18:30
19:15

20:00

-200000

6:30
7:15
8:00
8:45

-400000

-600000 —
-800000 — ey LT sles

> -1000000 — s 3l g L

-1200000 NSO

-1400000

-1600000

-1800000

(G9y Sw) hlizo slag sl 51 (b (A3 (S SN 5k dunns o 0 S5


https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

Ae=00 damao\¥ ) ut’.a.u..o) \"o)lmfn\"a 0)9.3 ‘U‘)”‘ d}yl dollad

")Q QQ ,bQ QQ ,”DQ .QQ RSN Q ,,)Q .QQ .’bQ QQ ,,)Q .QQ .,bQ .QQ ',-,DQ .QQ

—20008R Qg Qb @R g QT QT AT AT QT QT DT DT BT BT 08 9" 6

-400000
2 -600000
-800000 .
-1000000
-1200000
=l ol = ewl gl =00 Gl sl T Yl )L
(s ) liseo glogy ybow 31 (o6 Bolad (S S b dongy o 5SS
Sinin 5o S5 1SN L
0
.?)Q .-QQ . N K Q .-,,)Q ..QQ .?’Q 'QQ .f,)Q .QQ ',,DQ .QQ .,))Q 'QQ .f,)Q .QQ ',,DQ .QQ .“JQ 'QQ
S200000° Ty AV QY R AR T QT TN T T T T B b 0T 90 6
-400000
2 -600000
-800000
-1000000
-1200000

—mb cdls —Jlmil &bjduo —aﬂdb‘ﬁ)b“) —le:u}n)b.»)

(oo SKy) cillizeo sy sl 51 (b oalad (S SUI b duanyliie AV S

A


https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

IREINARPCIIEAL S ul.uw.d) fo)lo.»)cv& 0)5.3 ‘L)l)"l d)).o‘ dollad

G 0
A SeSame i (S Sl glo juo )l wdine (SYb & 5 (g3l 9 (Bola (438 (3l Jo b gy ]
S8 & o) e tall (51o3 5 58S s9is epS15 ol 03,5 (sl e |y Byt 450 S dind > ol 8
oolsl 2 381 (alad g (2ol jpin sl o a8 5 L5 )3 Jae ()18 sla el (lgie e Sleitlo (slaog S colod
4 b ply Spgo B FYVA plo Sl aSAYAF Gl )3 olnl Jlel 3550 <y LS 2ok (gilod o pl (glaosly
S8 i) o 55 Slelre diwn il ol i adBa V0 Sloj 5 p2 sl B e 0 255 gy S8
I Gialel lod (it Slagy i Gimgdy ol )3 sl 023, o3kt Y & (534 o aswgs sl (ke ol
ol D b 4 Gimg ol ol bl (Cunl 00d 001> dawgs
oablS” die yd (gl Bllasl oy 5 i VF UVY Clelw dgds (0 &S Cunl opl oz lis idg s opl ol -
ol Slelw pl 40 S loj Colia Sl Sy die; 1 33l SO cplpls )b 0909 Sy
Loy &S 3 15 039 By 4 Sy als (6)ld)y Bllan] il SlgEa WYY BYe 40 W BN celw 5l -
Osekes PO L ply B (6551 Capie jlado cnlCanl pld e G 4B (plalo e S 203 Ve bl
S5 P ogas jalS S 4 gao,o Ve ials cpl gl bl a2 0 cud )b sl Yo
Sl 5 Al IS 58 a5t Sy (i o8l55 8 Syl olml Yo e ¥ olus) st
el J5S B i, 4y Bpels
&5 Bpan (il Jae 5 (S 2o V1) B 4SSy ol ()08 Bllasil 350 (e Simgly -
ly By 453 S SS9 Capde sl el Bl adBaN0 Sloj P L ()18, syl (tse
FEBY S S oaends & i S (o Pl (o5 (slaJde (> dawgi sl 035 2] ]l sl
D850 )9S (5 IS Cunliw pllas ) S 500

A%


https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

IREINARPCIIEAL S uL.W.A) fo)lo.»)cv& 0)5.3 ‘Ql)"l d)).o‘ dollad

sls £

sl hifilr Sige 0 65l ez ade Gl 2ysln" (VTAR) smes OIS (golog (olis (Sho (yere (g0
Y o8l Gy by 65 sl slo tagh aslibad (S5Sew) ol e pleisle isw A ez
YE-0Y: (1)

‘H

OYAY) ol g (i3 3l

oSS gl MyeiS G Bpae Sy 0 Gllboyw b SU owyp g adllas” (VWYAF) ISy Lojaesl g sed  ceud>
Oy obo)l she shit (ltons oy Jame Lad> 5 Mol dnng 8,500, b pwiiee (g 2Lk e

Slgiagy 550 "ol L ablie slalSal; 5 (bl §r el olpw sl b,

St 5 Slome s sl a8 TleE b ey ol ptalel Gl OYAN) eals sy

Abushakra, B., Sreshthaputra, A., Haberl, J. S., & Claridge, D. E. (Y++)). Compilation of Diversity
Factors and Schedules for Energy and Cooling Load Calculations, ASHRAE Research Project
Y +AY-RP, Final Report.

Azar, E., & Menassa, C. (Y+)+). A conceptual framework to energy estimation in buildings using
agent based modeling. Paper presented at the Proceedings of the Y:Y: Winter Simulation
Conference.

Azar, E., Papadopoulos, S., & Dhabi, A. (Y+1V). Human Behavior and Energy Consumption in
Buildings: An Integrated Agent-Based Modeling and Building Performance Simulation
Framework. Paper presented at the Proceedings of the Yeth IBPSA Conference, San Francisco,
USA.

Barakat, M., & Khoury, H. (Y+)17). An agent-based framework to study occupant multi-comfort
level in office buildings. Paper presented at the Y+ Y1 Winter Simulation Conference (WSC).

Buttitta, G., Finn, D. P.J. E., & Buildings. (Y+Y+). A high-temporal resolution residential building
occupancy model to generate high-temporal resolution heating load profiles of occupancy-
integrated archetypes. Y+1, Y.40VYy,

Carlucci, S., De Simone, M., Firth, S. K., Kjergaard, M. B., Markovic, R., Rahaman, M. S., ... &

van Treeck, C. (Y+Y+). Modeling occupant behavior in buildings. Building and Environment,
Y TVRA,

Field, K., Deru, M., & Studer, D. (Y+)+). Using DOE commercial reference buildings for
simulation studies (No. NREL/CP-¢c.-£AeAA) National Renewable Energy Lab.(NREL),
Golden, CO (United States).

Howt, T., Arens, E., & Zhang, H. (Y+)¢). Extending air temperature setpoints: Simulated energy

savings and design considerations for new and retrofit buildings. Building and Environment, AA,
Ad-4,

YA


https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

IREINARPCIIEAL S uL.W.A) fo)lo.»)cv& 0)5.3 ‘Ql)"l d)).o‘ dollad

Hu, S., Yan, D, & Qian, M. (Y+)%). Using bottom-up model to analyze cooling energy
consumption in China's urban residential building. Energy and Buildings, Y:Y, Y.4YeY,

IEA. (Y+)A). The Future of Cooling
Retrieved from Paris, https//www.iea.org/reports/the- future-of-cooling:

Papadopoulos, S., Azar, E. J. E., & Buildings. (Y+7). Integrating building performance simulation
in agent-based modeling using regression surrogate models: A novel human-in-the-loop energy
modeling approach. 'Y .YYY-YY¢ A

Richardson, 1., Thomson, M., & Infield, D. (Y:*A). A high-resolution domestic building
occupancy model for energy demand simulations. Energy and buildings, €+(A), Yel.-Yelq,

Walker, C.F., Pokoski, J. L. J. I. T. 0. P. A., & Systems. (Y9A°). Residential load shape modelling
based on customer behavior. (V), YV:Y-YV)),

Wilke, U., Haldi, F., Scartezzini, J. L., & Robinson, D. (Y+'¥). A bottom-up stochastic model to
predict building occupants' time-dependent activities. Building and Environment, 7., Yo£-Y1¢,

Wu, Y. H, Liu, C. H,, Hung, M. L., Liu, T. Y., & Masui, T. (Y+14). Sectoral energy efficiency

improvements in Taiwan: Evaluations using a hybrid of top-down and bottom-up models. Energy
Policy, YYY, YY¢)-VYeo,

Zhang, T., Siebers, P.-O., & Aickelin, U. J. A.a. S.(Y+)+). Modelling office energy consumption:
An agent based approach.

v4


https://www.iea.org/reports/the-future-of-cooling
https://necjournals.ir/article-1-1837-en.html

[ Downloaded from necjournals.ir on 2025-12-09 ]

IREINARPCIIEAL S uL.W.A) fo)lo.w‘vﬁ 0)5.3 ‘Ql)"l d)).o‘ dollad

Blackout Crisis Policy Research: Agent base Stochastic modeling of electricity
consumption in Tehran

Abstract

Increasing the peak of electricity network in summer leads to power outages in industries
and residential sectors, the most obvious example of which was power outages in the
summer of Y+ YA, Due to the high cost of power plant capacity development ($ ©++ per
kilowatt), demand-side management is the most important strategy to reduce the grid peak.
In this study, the effect of behavioral parameters in reducing the peak of the power grid
with the help of bottom-up modeling has been identified. Behavioral simulation in this
study has been performed with the help of time use data of the Statistics Center of Iran. In
this plan, £€YYA urban households have been surveyed and the quality of people's behavior
in each time step of Y minutes during the day and night has been determined with ¥
deterministic and stochastic approaches. In the stochastic approach, the Markov chain
method is used. In this study, scenarios based on household comfort temperature have been
developed. The results of the present study indicate that with the flexibility of cooling
electricity consumption due to the presence of people in the house and the desired comfort
temperature, it is possible to reduce the peak of the electricitynetwork between v+ and YY¢
MW (equivalent to $ 1o million to build new power plant capacity). It is equal to )7 of
the cooling peak of Tehran electricitynetwork. With the spread of this ) + % reduction to the
whole country, about 1,+++ MW (equivalent to $ ¥ billion to create a new power plant
capacity) the country's peak network has been reduced and the blackout crisis can be easily
controlled.

Keywords: Behavioral modeling, Bottom-up modeling, Stochastic approach, Power grid
peak, Power outage crisis
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