J. Energy Conversion
Volume: 10, Issue: 3, 2023: 37-55

(JEED) (65! Jow sramazki— code a4y pit

0o -Yv ) ‘\f’\‘).u‘l; Y o)La..i} AR 0,99 e

[3e
I
Ul

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

oo 55l plesslw (21yb g GleiSlu (655l Sl aud vz (55l diage
(O35 3 159 390 axdllann) (couddl by 3l b comwlicio (RIS
' 2ly cilao T il g s palb Sl

.Qlﬁ‘ ‘ul)q; g@){wl olj oKiils «lidss 9 fa9l.c »‘5 [raseweys NEYEN 9 @M.Ia é‘LuO 0515—\

'Q‘)-.’.‘ ‘u')ﬁ" oKiils ‘)‘Aﬁli é—.'b-" 9 L.g)).:l (s sasiisls ‘)l..x,\.l{' 6))4| C;l.@(o_...w (s os)f sbew! -V

VESYLANY t il AFYANY S5k Y V/0 el o

ohS

o aile el 08,5 il 355 4 1, ool azgi claitle Lidu 4o LS lajlS Lasil 5 65,0 Gyas Lzals (el slaJlu 4o
o g B o slam ezt a5 el ol ol sgg |y 55,0 B e 3 g0l miw 38 ol o oLl s ds bla
b Gl 5 (S ailans 318 Sl 5 Qi (laseiils azgi 950 (S l o )0 (SRl U ol plsis @ ho (655
Sletdbe ;3 (631 5 Shos (glwdings 5 B rae A8l Sz g S0l 5l S 5 (e 8L i 6550 Ot (b s Lol
il aite sl Ghgy S Alie Gal weai 18 e R e | (LSl ()l Gialel s plesle 6551 0 Sles o laisS 4 ool
5Pl Bras gile and ol oals plol Lol > e a0 a5 wmo e A1) plaisle gilednd S 0 pie dix g Ad0e Wi
ool 230025 Gl Al 225 L o 551 GlatSlo (b o)lne iz (655 e 5 45up 30 (53lo Aizge an oleislo
pebats Bl o 2)5 slajlps Ble culs dapl ale (F3509m Jsb 5 Gos 5 495 OleiSlo Cuz sl asjle ()0 990 (S
b 6550 e gnl zogdle i Bale Cwlied 5 ooty &l U G 2o les o2y Colas S Gl S g Gialep sloo
Ao b alls he 65l pletle 4 (olies jolaie 4 ook yss 9 Seldggnd lafu ol wle oud a8F Ja )3 plyaand
RIS LI SIRNVE. JOVE SO P SSRRROOW PRV TS U E RS VRSO P VR EE SR VL RC PPy | PRIVEL I S W W SV PR T S
ceslin DB 5 anldl Lyl a5 ws o i gl sl oad oolisil Copndly b 83l Sl 5 B bs, 51 5,k loges 5 geasly
» &3 ilwane gloySal, 50550 @bl (ol ais Gl 5 ot Sl GleiS o (655l Brae (ol )0 (g lene slayial)ly
Sealdysid e 5l osliinl sl (o295 JB el oonl 2 ogdle 098 o0 (6551 Bran ;5 )3 YOI ol 4 e I8 0
28 0525 J3be 5L 9550 (6551 el sl IR S 5

noorollahi@ut.ac.ir : ol e loeugs *

Siabel iy 6551 Slapims (Jatne melll adin vz giluangy (Al Sho 6551 Qs le iguals wlals
&l

doddo—)

ol 4als gl ous 55 et 65,81 Gl el s bacdgs a8 ol onds sy eloizl ol 5 golaidl 0, 05,4
2 plasl 5l 0L (glaoys 5 g Cudl uagd 0l 1651 LA Rl L (65, coel pgaz 10 o SIS ciren
855 gl el (sl o ille Jalir (6551 okl pogie ol Jlo 50 a2l Gl (and slocis g
855 S )0 58 g0 0aiiS B ran o iSu plu g 3 el lp 4dpe 4 (g 5ie 9 Sadgaome e Il
55 gLl dos wiz gile a2y shhas (tlllg g (el Slox dllie ol 4 Slduwl 0g2ui
(Ol5 e 160,90 aalllas) (o8l Ll 3 b coslite (@l Sao (6551 pleizle (b 5 pleisla

YV-00 1 (M) Ve 5V FY 65,00 ows SilSe owigeo

Yy


https://jeed.dezful.iau.ir/article-1-510-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

(O A2 159)90 asdllan) (ol Ll 2 b conlie alls jio (6551 pleidle (b 5 pletsbo (6551 SLolE adaa wiz le ae

Sl 6551 Sl Sl 5l S0 (o 5 pdynaand 55 @l 5l solop o 5 T ALS lajlE el als
(Ol (655 00S B pan Lisu 9 S 0 Olere a4 leizle oo 4y x5 o wlal ] 0 (Harkouss et al. 2018)
Cino g (oo il oSS slaglazlo) laisle iou 10 65, Bpas ol b jocul adl i3l
2l Byl 0oy FY Lo, SsSae Lidu el 039y Sl (65,1 Lol JS s ,s YO sgu> (Glo 5 csle
kol 00iiS B pan (rage plgie 4 JB 5 o 5 Coio Gl I e 5 05d o0 Jeld Ty bplazsle )0 (555
Ol B Srae 100 S0 (izmen S9b oo ganaS, (Ol adsl 55l ad,e 5l 9o 3 YY) Gl o 655
Cal 00 5 SIS slajlE jLal o idu (pl 3o, YA o 4 pxie 4S5 il boylaisle 4 3laie
G ol 6551 SLaE 0SS plnil baplansle (6551 (55040 Il pgas 5o (a3l e ST(IEA 2023)
(Santamouris and Vasilakopoulou 2021) s ,5 sales a5, Y0+ Jlw b 1) gas,0 YO ol

Oselee FYPIV dgu> i5u (nl 4G sk Cnl (325 (6550 oS Brae (0355 pleitle 3w 55 lal o
50 oolaiwl a5 bgsye oyl 5 sl i Jolre aSlis audie YAQIY a5 &S 0 B pan 55,5 a3 i Joleo aSlis
5B 5l eslawl Jdo 4 bplaisle fuizes .l (g ol g (g)lw slplaizle (o Bl 5 SeSn slalaizlu
(Energy ol ools Lolaisl 03 4 5 1) ,9iS 5,5 ST (68 ,Laasl o, YYIYY (i sloos gl 8 g ol
Ol 331 cCman Ay ¢ g ol 3 A, el LY @ leisle iou (65, B pas ol o Ministry, 2018)
4 ;L5 45 (Abbasizade et al. 2020) <ol (ol > 50 o8l s I3l g a0 e (Fa; S yudS el )
o300 Bl ) (551 B pae 55luding

lonle Gizmy jo GlalS lasls Ll alS 5 (6551 Sran 2015 6l ibe lo (g, 5l (e s
ol 00,5 Ll 055 @) 1) (63l az g5 13| o Jlo jo a5 Gl (NZEB) bl jhs o550 pleisle )b
Loyt b bplaxsle ol Yo0+ Jlo b aS sxile, cogas 4 1, 59l 16 el oamie &Ll oy &
o yloitlu soles a5 (slaigl 4y wiluy cogai 4|y Jeil8 ¢ i Lg l ayolosl el o ogdle .ol (NZEBS) ,20 (555l
oolaiwl 3 ogdle aS” il ax g5 Wb adl .(European Commission 2018) sl NZEBS cul oo Y+ Y JLo b
Jsl P8 a5 015 0929 lailes 15 (65,31 B pae (ilwdinr Gl 568 2 JB Jeily pdynons slagss il |
soxie OYlie andllae 09 Lo 385 & jgo a4 o] i a4 ol 5L he (5] Gl le S (b jekiie 4
oles (Luetal. 2019) (Garcia and Kranzl 2018) Slosuw, Gl 4 yao (65,51 slolaisl cay o5 die jo0 a5
Oyiiza g laieiils plod caidlge Wlgh a5 yao (6550 Gbayleiles 5l dadl o mol> iy 23 SO jein 45T aRS o
Ao 5o odd ploul Gldllas jo,0 LYoV Jlo jo (il Kan g ozl jalb o)l 0g>g wil aiils 5 ol
o &S 3gh azeine Wb laml (leiSle go5 ol by aS o) 4 pl 4 jae (65 leis e (s
P 45 005 60k e s Hloz ) Jho (65 pleisle ci )l il Lol o)Lal (60 )50 Az 4 iy yai 4o
CO2 Ll «g5,l 4 Wlgs o0 ZEB (o 23 10 a0 aalS #dly jo aiwn 050 LB 0gd oo jaal ool 4
(ool lo wlel » (Taherahmadi et al. 2020) ogs ools aass 5,5 sbaue 5 5,55!
Slike oas adgi (55,50 a5 o3lail les 4 4 siiie A @ e slalaiSle ) @B yas 6550 sl L
Cowd 4y oSl 3 095 (65,3 (L aisile) Lo @dlge 10 S o jolo oSl 4y 1) oxe 5o pdyasass aole

" Net Zero Energy Buildings

YA


https://jeed.dezful.iau.ir/article-1-510-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

BO-YY o VF-Y Jlo o o las oV 0,65 (JEED) (sfp ook g picd ool sibce o g5 sy s starlpoll Sl

(Taherahmadi et al. aiiee s (65,50 Bras a5l Jlo SO Job o lplasle ool wdids> o .05 4]
2020)
L1, olettle 550 Brae Sllllae (B 5 cgiluand p (e Silwtinge Slodiiw (058 (s )0 cle &
39 55l Bpan p (b i slo all ST (gw) 2 i AilgE 03 45 Gisls plonil (g5luancd sla by,
5 05,5 5 ol il slaplil o 1) Sl Lislel & byyye ldllae YoV F Jlo o il San 5 S
Jlo 50 55 0, Ken g coly (Yang et al. 2014) ws S leie 5yl Giolwl b Gaali 10 1) (65,1 B pan pogis
g 8,8l o pletle 65, Brae p 05,50 e yalily 5 (Sl 4 ] e sles Sl VA7
ar s ol g il olyan 4 ool Fowmme aisSomn o3l ol ol el Gulul sl s |y (o jluans
3L ool » ogdle (White and Reichmuth 1996) il o Cuws 35 s Lo gl 4y Lialoj 5 2ale 5 5,
5 e ndnad 655 S 550 Glp ) pol Ak Glas g, T o0 Jlo o 5 5
(Yao and Steemers 5,5 oo (astinw 9, ;0 |y piasw ol 5l oslatwl g5 ool (g5ludon SO L as wss )5 oolazul
water-cooled air-conditioning e G 5l oolazwl Gl YoV Jlo o 50 (il Ken 5 S .2005)
Peas 10 .05 awyp e Cans ) g golaidl (g5l slacaagame (8,8 Hlas o L |, systems (WACS)
bl Slbl s by, o Wil il K slogleitle cislorw byl s o5l Lol gludos
) stale b (S Sedlsi o0 a5 (S5m0, Slpiinn baglaisle ln ) iluand » (e oiale
(Yiketal. 2001) aws ploxl 30
Oeiote 50 2y M Cangme 3l leisle (6551 Gras gileand p e giledgs sl b, J).:_é-‘
Bras p A5 00 Glizl 51 SO e Ol b awslie jo plasle ohb S 0,Sg, cpl o ailoads jlo e 5
S5 )G Dy 53 dyslin wal 1) ciuleS g (cilopw sla)l jlaie 380 s el g 095 o0 5T (5351
oS g aisle g >hb aojl s olensle a5 il sl o)l e gy Sl o laisle >Lb sl e
Slaal b sl (g5lwdings @lp )l ddas iz gilodgs sl ail |, (Saw 65, Lol ol op eSS
S S o sl 93l g Glaie Cod |y dgn sl ool 5l Slacgame a5 csl Jlojer job 4 a8l
oo |l pa abloe um dw Do 4 dBs 4w g Gl g Sam 90 Djge 4 Adas 90 Wl ST B0k
xS )0 ol oyl egas o Sliasxs (Harkouss et al. 2018) cwl (Saw sbolez> o e 51 (SO o5,
53 il slap o8l glgil (slaosly 5 fho 6551 GletSle 5 Shee 35 2 (6551 Brae ol oS,
ol o0 0, Ll L3 ! R )0 A Sl oads plodl ddue i ailgs
olaizle @5, 5, 5kee 1 IS5, ol it sl 5IUT ey ) g, ¥ VA Jlo ,o LKen 5 o S0
9 0, Sl Oleizle cyz bl f‘).lo el )b as wl ascice axdlae Q.g‘l wl.m‘ JURRVAR S 43‘)‘
(Delgarm et al. 2018) o J135 50 s (655! Lol 2,5 g0 wlas )l slo S5 s ool
S e b olpl bt Glaplil o pletle 6551 Bras gilaange TV Jlo o 6508 adllas o
ol g (6,00 Y- Y- Jlo ,o (Delgarm et al. 2016) ois slowl agy <> o leisle >l slo sl )l
xS b Gyl bl el 5 (653l B pan GhalS gl (il (e ddanaiz (silwatg (b 3l
S5y 5l i e g A WY YY Lo o ool osdle (Naderi et al. 2020) ws,S oolil lozsle ,o lales
Ly w8 solitul Glns yo aib wiz Jio G pleitle 6550 Lol sl iloand (e (sloaine
sleizle S csle gl o8 lule Gos g augly 9 age Cuz o leitle (2hb 5,k 5l 65, B ae Jrals
59 05 G 5l v kel S b o 5351 et (b o 0,8 Lgo |y Sk (555

Ya


https://jeed.dezful.iau.ir/article-1-510-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

(O A2 159)90 asdllan) (ol Ll 2 b conlie alls jio (6551 pleidle (b 5 pletsbo (6551 SLolE adaa wiz le ae

sokie 4 ddan Wiz (gledigy SO VYY)l jo 6,50 adllas ,o (Nateghi et al. 2023) wisls plxsl jogn
Gk 5l il Glel s @35l Srae o asradyo laisle jes a3 2 aie (e (B3l el e oL
i g )lpd o Ble Gl 4oy S g ooy ggi ol le Cua Jold (b sla el )b (g jluai
@ oliws piaass slass sl ol )5 solaiwl b aS ols ylas saeliawsds bt .ol plxil Iga 3585 50
(ol g Bl YV F Lo o (cpizen (Abdouetal. 2021) ol pdy Sl (iST1e )0 yas (65, leis Lo
dalllas (pl 10000 )5 sy 08 )0 yho 655 plisle SO (Ahb o 1) gand e (65,80 5l eolatul sty
aS Cewl ools lis adlllas cpl b wal a3 5 IG gl sbe,b ielS jslaie 4 thermal mass 4 Lol
Sk 3590 6551 oilendl (rel jshaie 42398 o0 (655 Brane o, FY ol a4 e b ts; cnl 6250
B yan Sl 10 S o g (6550 el Slgal S VVOFY a5 wl soliiwl T said e odx Sl s SO
S5 k5l e 65l plisle b da) (Eshraghi 2012) coul celo Olgls F1 -0 Hlasle ool 655
oles 0 ro 655 pleisle S (Ahb il YV e 5o )00 asdllas G ol a0l ) e
Lg)lia.aLc A0 4.;._9; )lS.) Gund 9 Jl:d (5))-" QSLQ(Q-H“-*-“‘ axJUas u.:‘ )O w‘ W) e r (‘o; k_';l"? fb-‘b‘)
of leslainl g b 05 (leisle S0 (leiBle Cya a2k lole leslatul (Gl le ang,
Sy g SlagkS Ve Soldged pincew ¢l HLS 50 200l colain! gy sba sl il (lgie 4y laislo i o
Sol L 1E e aS culsols lis Gl bl s 48,5 IS 58 goud e e, ol g sl ool sl
Sl 0,8les oy ALSS 0)90 51 VY g el oo el ol jo 6550 adei &b 5l Gleisle LS 0,90

.(Al-Saadi and Shaaban 2019) el eog aSiils 5l Jatuws ¢ yloislo
Siulo] el yed et 4o (65, Brae (2alS slp 63,5 5 ceges 0,50g, SO &l e opl Gon
yoo 655l Gl o Slae g5lwags $lp |, MCDM g, SO allie oplconl ol 0 i 5o oSl ‘53')‘):>
S ool 55 sinn lagly G 3 e b it 00 oy sy ol ool e ams o il s
ol Cond as sl allas ()0 ouds slpainn (gilwand 5 Siiw gy aS s wSain |y 005 1S paenal Oloe 3
&35 Sran Jgl Cand 3 o 65 el (S g gileate w1 (65 ileand ol oas JSas
St g o (6 3lwdinge A T8 o .l 00 (G lovds g po (b bl 18,5 La o b Lo
wlo (595 Gam Job 5 Bee 5 wsly (plitle (Cu2) agly ot e Sk ol (85 Sl o L
o8 ylgn a0 iy Colus Cond (Giole )T 5 iole yuw (Lo s Ll > )15 slalgo sile culs daly
‘LS’LQ" d.u.e‘) A_)‘P ub; ‘A.u )519...@ aQ ‘u.l‘ » 05319 oj.....:‘sa ﬁl.’?u‘ W) d.:Lc wl.?r..a 9 Lbo):z_..a u)‘)_'> JLQ...:‘
e o e b aslas jo asllas RYLRERYS @193 S e Ol e g Sgs 50 85 1K MCDM i,
3005 ol Elgl 670550 mew (b la il aigy polie Jlesl 5l G caled )3 098 o0 (At

J5 hey -V

2 Solar absorption heat pump


https://jeed.dezful.iau.ir/article-1-510-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

BO-YY o VF-Y Jlo o o las oV 0,65 (JEED) (sfp ook g picd ool sibce o g5 sy s starlpoll Sl

Homer ¢ JEPlus+EA JEPIlus EnergyPlus Jols g.dos ol o eolatwl 5,50 SYolee g b ,lnl « jidw cpl o
el 00 031 75 elonds solitul Slwlos plosl gl silisee sla b, b 4 Pro
axdllao 5590 loss b (g jlwdsnis \-Y
Ol bs bawg o ol Gy (6551 l8le 5 pletle (6551 o Shes (g5lwand slalBle 3 G anes ;08 5l (S
SolRley ol sl oads cangiasliy CHF g (5,98 0bj 90 b g Sl ond (Bpae Vo) Jloo 50 (S0l (655
ab p ol 550 l8le S oo esliiul pleitle (G090 9 (51> lal amsle sl ()l Jol R,
3 eslizal b izmon 5 o (S5l 5 (SilSe (laionms 1Sl 1S LSl ol Lozl Slakio
Sl Gbel osgazma b Les Lado jolaio 4y 1) (alojw 9 (iale)S byl il oo ¥l 250 5 O (slaosls
G dw 4l dlox Sl )5 Slressi Glue 2 b 351 Bl S LB elel S el pleisle o el
Sl s sl 5 o (slants 5Kl cabgypo (SlSe (slapimpms (8132 platilo (K38 S 5 colatsl
ool o0 ooliius] loitlus (65,51 B pan dulis (gl Dy 65,50 58l o5 5l easlllas oyl o (DOE 2015) ol
(ol 1Bl a3l Il ol g 5 3ltinge Slkes plosl Y (5551 53105 sl Slall oé e
(Naderi et al. 2020) 4.5 o oolaiw! JEPIUS 15816 5 51 jglate oy
adod 90 gilwaiay Y-V

Aga 8 (Lgsgaome 5 Bus b ( >k (sl jaie) Adoa 90 (5 slwaingy Altne (GloiSle (6551 (3l 5l g
gdos Siluding 5 (G S8l sl comlie i SIT QL Sl o cgileaige IR SO Gk g end
el ozl (b ol Blas 51 (S ool bl 5 551 rae 5l a5 ls s ol s s
=23 Ll Sl ale] ASHRAE 55 5 YWY+ g3l sbas lasbin] olul el cuiSlo 5> ol
Ol 51 o sle ()l Galel p 88,50 (Lol sla S asS o ol 1) ()l e 5l cold) a5 ol
(Garcia and Kranzl lsa oL ,> co g lgn Cugb, den (glos (ol e 0l 3l idigy £o5 ¢Sl Cudled
g ca i yas (V) o,leds dolas yg0 4 PMVT asls caalllas ol 50 .2018)

PMV =f (L, M, t,, trs Pas V) (1) dolas

o sl g CS g S Mg oldl ey 5 1 ol Sl Ll 4 by e YU asls s gl 9351 g0
Logie ol Sl 4z )0 92ty b lgn glos o aigd oo (armme 5 (orlil Ll 0 4 Lo oailenBly 556 o
(Zhang et al. 2019) asli 5 e axly b lgd Capos V' g o Cughs, P2 (2l loo

ol Bl cow oads 1S glon abiione S jleads (5y5laez ()25 sloosls 5 1> a5l Sl e ]
03gaze 10 PMV aS 068 o iy i Wb o o0l 83 el )l il 51 oS 5 b &)l Galol .l onwl cass o
PPD 4 PMV (s alal, (Ansi/Ashrae 2004) 5 .5 s 1,8 sl aoys Vo 55 PPDY a8 Layl 5,5 00,0 b -+,0
350 0 Voojlods alolae uliol 5

PPD =100 — 95exp( — 0.03353PMV* — 0.2179PMV?) (Y) doles

3 Predicted Mean Vote (PMV)
4 Predicted Percentage of Dissatisfie

Al


https://jeed.dezful.iau.ir/article-1-510-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

(O A2 159)90 asdllan) (ol Ll 2 b conlie alls jio (6551 pleidle (b 5 pletsbo (6551 SLolE adaa wiz le ae

(6 3oy sl 31 (il

&35 8o 0055 JisS 3l eslenl b oyl bl 5 655 Sran Juls wbam 5o (gluangy @i ol o
Arwgl 9 (65l e 0 YiZhang lawss ool (B8yxe lgl> cwnsiaal p by sl)ls L1580 5  JEPIUSHEA & Dl
Olee a1y ol 65, 2l el )l JEPIUS .l oo alosl Y+ - Q4 JLs ;o De Montfort oKasls sl
@ Geiared lBle 5 (nl oS oo oolitul Bus wly Glare 4]y GO 635l Gl za P 9 6T e Sl it
{(Zhang 2012) wws plxil w3 5550 (59959 o tally 595 2 1) (S ytally asdllas o sas oo ol ()18
Silwasate pe 98! (@

it slogt s i peins 5 st 3 S e ASom 5 DB Lausgs 428l anog “NSGA-IN 2, 55
5o ol e g Nassif .ogl ai3 )3 IS0 50 Hlaizle 65, B rae (5lwaigs lp Wlgh oo a5 Cunl adun i
e slsz ST, NSGA i (6,5 3,Kkes NSGA-I 42y )55l a8 s, azes (1l 4y 355 lalllas
aS a8l o 5o il Ken 5 Brownlee (Nassif et al. 2004) o)l jsce px> jlulgr gpinew b o
5 Shat 0y 5558 e (sl izt o la] (TS 5 arge sloclyz olass L jINSGAIL o, 55
(Brownlee etal. 2011) s,ls Js.3 L3

Comozr dlold ol Comex (Ga0a5;) (omezr canls b)) cumez g Juld 02,580l ol (Lol a] 3
(sl iy 555 ot LS (5,38 85 (28 (ol b o9 lflecad & o3l (690 b (K205 lsae (6 eSe3lad)
Slagss,y Sl Jolss o) (ol sla iy ccnl 2 odle 95800 Sz 5 Gom 50 @bl sy Coprex S
5 len da Sy ool 4 azg b ogd e 00l adgi Comez alold S5l 5 eeiiene ;8 e (5l e
3 lgige a5 el selaie Jlewlre (Fauzn Gl izmed 10,081l 09l go redl ooz (SaSTy
Al dte Camex plo g Buan mlg slaws asis

Sl yeiie s 5 00 iy 55 355 00 (Sl Gialel 5 551 Brae Jols a5 Bua s giloange wnl o
Oleitlo o &l 80 1A o )0 )5S0 (5550 Span 05,50 Glayial )l ulul 5 Buos a5 (55 pwoad
5 yeime oVlie olul 5y Jssd B oogime cpiie ,o (gl g e (6 jhodings Alas Sl 5 Wiload ]
olod g ouds jlel alins o ¢y 10940 o0 (attion b Dl s a5 Jlade g ould (adeie dore slacasgase
OLas 95y Jloged )3 gls (sled g 09d oo ot pleiSler (6551 B ran (e da i (sl osd iy pa5 polie
D9 oo pateive dlis Cloz (e 0)lre Wiz (65T el By, b Zuled 50 05l e 00l

o )lirs Wiz 6 S pana W3 (g

Al 5l a8 ol 5ls siludige an Tl enel cuss 4 ladn Sl 5l Sl on i bl sk o,
5 meolie 5l mel> oS5 L Slidss bg, Xy MCDM o5 solisl *(MCDM) o)lias aiz (6 poans
ol sl platslo (23w )0 sl 6551 sladeoly (2l jo 00 5S 1ok 4y (bg; (b el o sla
a5 3155 o MCDM el oy sio (65l clolazsles b ogas 1 (6 oS poaal a5yl 4 dzgi b ol
o35l MCDM (5la s, (555 35 S 0 S s Slonee 5 5 il sl ine g 53 (6 5 s

3 Non-dominant Sorting Genetic Algorithm (NSGA)
6 Multiple-criteria decision-making

Y


https://jeed.dezful.iau.ir/article-1-510-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

BO-YY o VF-Y Jlo o o las oV 0,65 (JEED) (sfp ook g picd ool sibce o g5 sy s starlpoll Sl

el (Hashemi et al. 2016) oS’ o s G ol G 4 1) adas 90 ol Silgs o a5 ol ¥ Sjg ae (s, 5

S OBl 65 Jloged 0 sgge bl Hlee 51Ty (e gl (0 5 Wilgi oo Yo )les dolae (65,0 L i,

N i) — Sl (r) ol

§ O™ it Sgh a5yl Galel 5 (6550 Gpae Jold el j0 45 aiiis Gas wl 0 VL dolee 5o
LLeal o oS cusl Boa mlss (230359 5556 53 B ks Bua mly polie (nyiien 5 (e i 4 T
w‘ AW M)f}.’au)é ~/() ).:‘)J)L\.M

Ol b (5551 (rroli S oo 9 (G yd At pnns Y=Y

HOMER 1331 ¢ 55 51 515 3590 6351 (raels (sl (9 e 23490008 piaens (2 i s B2 L o3 (o
PR 0 5,5 sl was (53l Jow (sl S canl slail], 5IUT asl G HOMER el sus oslisa!
Sl e 5l o Jae wedgi coss vl 651 (s s slo Jsbe vl sl Lyt ahoz Sl S
sl 0ol )5 s CHP g PV Jgons

03ls £55 i el oyl a4 Juae b g Jaiie sloaSlils 3, 50 Slipes ple 5 g9 JTodl und sl
Cae p) LS.»L..M‘s.m swosls (o 059 6‘)-'.’" Jm (_gLJ‘P sosls (Ll )‘ ..\...UL..C FLEPREL O Q.él.l).b 1) 89959
aiy;0) golaidl an e 4 b o Oledbl (0 ¢ ol ,S 5 (SO Sl 65, lolds (7 (o g Loo candiyg> il ol
R EP B OF9 9 NP Seed (g e (Ll 4ie ()l 5 )l o wie (oIS ke e
8 Dledbl (B g Sl sla g 4 by o Sledbl (o (looanVT jlacsl asy > > g yoe Job

58,5 Sk o Ll e (S 5 pdiasass slepivaw plad HOMER 1581 6 5 (94,5 sloools 5l oolaiul
&) slrly Jo oy ooy (hes (s m3 o0 1B elou 9550 Ban @b lgie 4 S alls (b anpe JBlos
g LS g Cead o Cld, b sSlas g PBlas (Jle leie 4) (695,9 sb cols jo cal adein sle Codgase
55 oo DB S 450 0 e b (3 95 sla anpe

& Wlho 850 (g jladoo-Y

Sl Gl 5 531 0 Shoe 39t yskaie 4 I8 e )3 (S9Sms et S (10 VL o 0t (Byme g,
A o slid 3o 1) el ae 655 plaisle djlse g condBl glo el )l 3L A csl ool aid 5S4
obssle sla S5 )-Y

Ol canl a8l 1581 55 sl s Blbl o by slagleislo ) oolatul a5 biles o) 0l Aol
i B Cobie b 69955 oy So bl johaten 5 (215 Glale @y yie AT 5 0y mpe e V7 ()l
ISy dalllas 0,90 Gzl 1 oled .canl as )0 YENY ST lps a0y Corlis o 500 & le a0 sl
Coned N Jgdz 50 3ud digaed QLQ.._';-L.» JREXWRVER g G]L“"’ Lgl.asé}g_j ‘Q-’..‘ o ogdle .Cawl odls ools ULM..’ \
Wb oo ol yo plasle Jo @l jae ull 5 aS wil ons

7 Weighted sum method

\as


https://jeed.dezful.iau.ir/article-1-510-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

(OF e 15390 anlllas) (ool Ll 15 b casline (alls o 6551 (el Sk 5 pletslo (655 SLolis ados vz g5l aige

axdllan 390 ylosis L 31 Lod 93— JSuo

axdlao 890 yloss bl 40 ool sslaw! Zdlas Olasin -Y Jous
sl JUEl oy o9 () b dlas sl

)l( olod kg .
k| S )ﬁ( P a0

Vg 2R Y les Ko Jlgsd
VO VA« ooy oo P
“IA Ve IR =
I+ $A Voo AN onboal b
V) Vo “[+Y0 S g &S
INg VY- RN =
<IYY Vooo o[eY Giw Ble G
NN VYo . o
vI¥ \AER N o
¥V Vo AN Sl
55 Va0 CIYO e
V) Vo RN EE
aINg VY- EREN =
VY YYfY SNes CCO s
-/ o8 i oy
LTSN “[NY b1
-1 “feer A

oSl LI by Ko b pleisle piole )5 sl )b g oo oucdigy lule b lessl cpl 10 05290 (sloo oty
aS 09l oo el L sloolatul 5 )b 5l o Gleisle pl cioleyw sl 09l co ol oo A 205L L
a0 VY 5 VO iy w4 ciwle)S 5 Gioloyw lp plaizle les cwol Vo oSl oo b lendly lylo
piled g o0 SLe yai miy (il (pl jo canl ool 428 )3 Jai 10700 50 end Cugb, g ol pedaid of sl

¥¥


https://jeed.dezful.iau.ir/article-1-510-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

BO-YY o VF-Y Jlo o o las oV 0,65 (JEED) (sfp ook g picd ool sibce o g5 sy s starlpoll Sl

Ubou ‘@WLJ ch “;9%9)]9 L).A.MJLO ‘ufﬁ?l’ ‘fs,wc[f :)‘l M)L.c QL«L}Lw u.»l 4O 0duh oalaw! ‘5914
it Sy Pield g9 5l 1S bl Glaglm .l (g5 slayd g oga B Sl

S5l dint abiowno (29 Y-V
Syae 98 (o0 2lidy) 5 (SB el jleslanal (iale S i iale p Jold (S0 2SI (6551 Bpan (IS Sl o
oielol a5 (gl sS4 w0pd aneS platle Sl o)l GielS b Wl e Jbe)S g Glale e e 2SI
D5 oo iy a5 Bad il g0 Allie cpl jo el ply 0sd el 58 1>

Spae gilwaige gloSal, 6,510 L gzl (bS5 Galey) ()l slayl 05 aes vV

55!

(PPD (50,5 4eS) (51, bl 08 anaiy v/
a9 T8 )0 1) Ll Ses p20lis o3l g adgl yolie 5 laisl digy (6505 renal o yuitie Cend ¥ Jgor
Qs oo olis gile

Sl Aty Ao (6 S oo (G yuiio —Y Jgu>

e o jlade

o5 polie E9 a1y JUES
«b

VO [voa--] SPCI axye lesle cus
oy Jobo

<10 VARSYARY Qo3 YN atwgn doy Colis Cod)
Olgd 402

o \YO-- Ve dlsn e slole aly
A \IERYAY IO awgn o Oluls Bes
oo Jsb
ob ale (So;
Sb gl

-\ [V--] N A S

o+ ’/Y_’/’\ ’/’\ 4......:5...’ )_..o )
IR

K4z y°
SRR -
el S

sled
G4 y°
N YV - YY/O YO  dlwgw s 99 s
) of il )

o


https://jeed.dezful.iau.ir/article-1-510-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

(O A2 159)90 asdllan) (ol Ll 2 b conlie alls jio (6551 pleidle (b 5 pletsbo (6551 SLolE adaa wiz le ae

ofe e JNY = +e 8 oo FO Aty o aind e

085O S og) dge lpo  atwns - ,
ORL;.; Al
ooy Y =] o) g K"

bl g o el cplcenl ool ools L ¥ Jga Jo NSGA-IT (s5luaigs v ,65l 6l 00l pulais slo el )by
O2reS 9§y e Sl S5 (e a5 Wil ool SLRl (gl aiS a adsl Jaw (slyzl g pizee b Dlallas
adgi sae pay Sl 4 a5 Sloj Coumex JolST i oSl (l jo ol alils of pad 4y 1) (g5l Ay Al e
)..\.:)..o Cozo> )JL...J l.: S| ).a‘).: NSGA-II .‘a....:y 0L 4....»[.7:.& ‘SLQ)‘)SJ Sl J.._ﬂ..\} 09...«: <° ;9_99...‘0 oy (P

w‘)‘)s.' VYooo S0 O..:.‘)QAScLQJ.uJ Slows
NSGA-11 adgl sl yiol, by colonliss ~F Jgou

Jlade Sl

A s ol
Voo (1) ables Jloz
Y- (1) Gz Jloi|

b -¥f

2 e Gl a9 A Hao 655l Sl (b glp dlie cpl goleiiny Ghs) slo (95 (S ]
S dal ams oo a1l 5 Gialel el Cosgame (518,50 bl leisle 65,50 (555 050 (55le A
5o Ol bl (gam (idu 10 0gd oo colaiul e Fwly oy et Bl gl (WSM) Jig re 0,509,
Lules 098 o0 (w2 oI5 o 50 aslllan 3550 (SeSus il (6551 3, Shas 1 (6 S el (Sl it 51 S
obamdl (ol slacgogaze (18,5 (i o b LBl (6551 (el sl pdsasazs slass il el gloas, 5
;\J}MJ‘SA ul.?r.u‘ 92 ).Aj.ﬁ )‘)3‘ ra).v )‘ oolaw! lJ g’a_om W..J) 9

Oleislu 655l B pan g jlwands \-F
o] 8 5l odel Cawd 4 gl .l sad gilwas WO 650 el 5l eslinal b pleisle 65,0 Lol
KWh /(Y. m2) YAQY 5065 s 5o el ¥l (S5 iSUl L S ol o o0ls Las & Jgao 58 (5 jlwdunds
KWh V185 55 aabo e 550 slolis (onl » opdle .ol KWH /(Y. mP)Y-/FY 15 _iole 8 slab .ol
was o olid | Giale S g Siale pe o S S sla b ailale 395 0 5 F O sla S .ol /(Y. m?)

WYl ()l 9 (S pSI sla)l -0 Jguxr

Oley ombe,S S e Sl
kWh /(y.m?) kKWh /(y.m?)  kWh/(y.m?)

\2


https://jeed.dezful.iau.ir/article-1-510-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

OO-YY o NF-Y Jlo ¥ o,leis V¢ 0,90 (JEED) (g o/ el s puied Ly 4 ot 5 e sdalall Sla
S ) )9 233400 L ¥ d P )30 s 45 PR g

\Ried ARIARE YAQY e

o

Sipl Bras (VAN Jlo ol g wone VA=V Jou) GleBle Jo Olyyae V1 Conee s asuls o
EC+ ezl (65,50 Bras oyl md8l gl a5 cosl oas (05 ECH++ 4 ECH+ (EC maw 4w jo loisle

Ol Gl bl el ool Gl Jlo 10 mupe s Sl Olggl ST VAL Jlade ol (65,50 o5 leil)
Syl )18 s lael a5l Jau8 LB esgase ;0 10 BB L aS cunl oogy celu Dlgel S VAR 50 allie

D N} & Q
Q&\ @’b \)(\ \&

SEE
S
KWh/m? slale S5 w1 L - Y JSb

25

kWh/m?
= = N
o w o o o
. ]

)
o Q' N\
S, & & ¥

Y


https://jeed.dezful.iau.ir/article-1-510-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

(OF e 15390 anlllas) (ool Ll 15 b casline (alls o 6551 (el Sk 5 pletslo (655 SLolis ados vz g5l aige

16
14
12
10
£
c 8
=
~
6
4
2 I
0 . |
N
S & & & & \\"& S @’(} & 6°Q} & &
Q N N 8 xS <& <
2 L e x@ O(J K2 @
< (_)Q’Q eo Q‘Zl
25
20
~ 15
g
<
=
£
10
| I
O —_— I
A Q & Q 3\ S
F & FE F e Yy S
\’b(\ & @ el xZ OQ W« @
< %@Q Y N

8o 90 (gibw auus Y-F
ol 0gdige ()l ialel 2alS cge 3lga 5l (B 0 55l Bran alS b 53 NS &5 jhailea
B s o @l 5 eud plovl alise (6 5F el (sl peiite (52,5 S5 50 L dalllas 0550 et lo (gjloding
Sras) Jgl Ban b aS conl pl (S50 ppe a5 Sl 0als ools L £ IS 8 gam 90 (ST sla jloges
S oo S S0uSe Abe Sz 50 0)lse 5l 6ol )3 &S 39 0 (2Ll g Giale e (piale S Jel (55
A 95 498 39,9 HuBlS aSIl> 10 oall iole pu (655 Lol malS 4 i Lol 5l eolaiul (e lgie 4

A


https://jeed.dezful.iau.ir/article-1-510-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

BO-YY o NF-Y Jlo ¥ o,leds Ve 0,90 (JEED) g5,/ b b oid Ly 4 o Ul 5i pisn i sta] ol Oy
[ ) )9 T3PV L P nd 25 D5 s (st oo Ola>

(Abbasizade and Abbaspour sgi oo olidg, 5 siole,S (65,5 Brae Gl el aS ol ol pan a4y 50 1
6975 4 Sl 00iS SIS s 0150 cpl j0 (gilwdnd g e (glwdigy g, SO bl (opl ply 2021)
lod LBl o Fewly oy i o p jlogad,0 ool &l alides slacle> leo 5l wilgs o aS

17,300

17,700

17,000

80 S5 10 105 110 115 120 125 130 135 140 45 150 155 160 165 170 175 180 185 180 195 20 205 20 25 220
t

ow bl o ousdd Lid 1 jeme JSib oyl 30 .03 ptd el 50 ol adu 90 (g jlwaiante o5 31 (Sl Yloges & S
il o0 (KWh) s (5550 suids Lii t2 joxe 9 (PPD%) 5l >

13,310
13,300 |
12,290
13,280
13,270
13,260 ||
13,250
12,240 |
12,230
13,220 {|
13,210
13,200 ||
13,190
13,180 1|
12,170
13,160 ||

+ 13,150
13,140
12,130
13,120 ||
13,110
12,100
12,090
13,080
13,070
13,060
13,050
12,040
12,020 1|
13,020
13,010 |
12,000

8.4 8.5 8.6 8.7 2.8 2.0 2.0 9.1 9.2 9.3
1

ouid LS Tl jame JS& (50 ol iod soed 3 plois b adu 95 (g3ludiot 95 1 S0)10905 Sleale (2 e Y SO
il o0 (KWh) S (65550 osds (yLii 12 jaxe  (PPD%) )1y il jlodie

(AR S35 Egorme (9, 3l oLl L eBan 1l 53 o sl Gl (et 15 laloged el s 4y 51 g
5 >l sl el )b aS sl sols ylas (o5lwaige bt .ol ool ools Hlis £ Jgax 4o o] ol a5 0ed o
aSL el oas (6551 Lol Sgups (o, YOIY Comgo Lpis &b dllie ol 5o oads Sl (5 18 poonal (sl i

ol @il pusle gl Uil 04 o0, 0 36

&


https://jeed.dezful.iau.ir/article-1-510-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

(O A2 159)90 asdllan) (ol Ll 2 b conlie alls jio (6551 pleidle (b 5 pletsbo (6551 SLolE adaa wiz le ae

Sud &b 2 6lp g2 0 Sl g diage jlado (s IS -F Jgur

YY/0 YY£/A base case ,luis

VYV \Y#/24 el & Bue &l e sy ot e

(A3 Yo L.

LS‘)% g ts""}b L;Lmﬂ.i.’;_c BUC R UL‘“" |) AW 6)L““\-‘-‘-€r’ uLo.._'>L.: (5‘>‘).La GL“):‘-‘")li. Y o)l.o..i'.» Jﬁ..\?
é%Lc Cwls S ‘0%1).3&3 A RPTRAR g5]9.._9 J)ls d_:Lc Sbes Wb aS s = QLW.: abuw g @)L& GLQ)‘B:’.Q
il ol @S o (B Glize lo oul8l Slso 5 O bl 5o pleisle jl cdidle 6l eSS

5 olboiile 65, Grae als 4 Wiy oo Hlas 55 ol bl Gile cwlies liil a8 coul sl oled
Q—.’.‘ RV &."53)-3 LIa8 30 LgLa;):;.cl)l% 550 a_;" Al ails EESY obly SeS Sl s")‘)’ J;.,"L.;T el
w‘ W) ul.’?v...s‘ Yf/\? QT u.ll.‘> L)")"d“"'e:" ¢ w‘ )‘%O a o).‘>u.) \_A}LM w.m.’ s
Kot 21k gL yolyly polie s -V Jou

ol P i e

\YO . els e

AATAYS ARIAN g 4 0,5 Colas S

Ve - ol 4l

N N Olole Bes

a ISk e 5l b ale (595 gsmm sk

0y

.Y N B s gl culks

“INY RN s ile Coalies
14 Y Sale ) e sles
8% Yo Sialoyow padas (slas

“[oNY RN Ja g0 aid 5B Culbes

s g2 o, laz g0 add I8 i

Ragasaad Gl )l 5l eolaiwl b 65 51 LW (oli Y-F

390 pletSlo 5l 9590 6551 (el S HOMER 1381 05 50 o0y (>1hb (oS5 pdyoaaond pleass A JSCO
Jold &5 (g pp pdiaad piasw b ) Ol le 5lo 0590 (551 R e Ol ) OS50 (o
Bkt s 50903 aFede (5 (il B a LT 51005 (oo el wilige 9oL s 5 Slssd
5 (DS VA) glame sl a2 60b (myg 9 Salggid lapaness 51 plaS j2 Cud)ls adly o pdyayacs
Aok als sgzg anslie LB U ol 4 T a0 Dlgel S Y/F £g0xe

aSed 4 Jale Ojygo 4 plens (Al Sao 6551 Gleitle e 4 4z g b Sl asie JS4 0 &S jehailes
&5l Hleislo cyyas 0 aS el 5100,5 wal s 5, aSiid b 5,50 Olyolo 5 Slsyly el B ol ool >l

ssspl Gk 3l wl ks e 6550 leidlo 5bs 9590 6551 45 35800 o (3aio (nl 3 osliinl 3550 a0


https://jeed.dezful.iau.ir/article-1-510-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

BO-YY o VE-Y Jlo ¥ o)lads )+ 0,55 (JEED) (g0 ook s pules ooles i o glllsi gy s starlralls Sl>

ble ales 9gz g iule 5 (655 el S (Jwd g b GLgs 5l solaiul Gl wo S el pdsasass
9,5 (b (Sl L B s plasle 6550 slals Sl nle
AC

Grid Electric load
Wind Turbine PV

H 3 390 (8551 (ol g 00l (o> b poiamms 1A S
Iy 655 i 5o &8 )lie duoyd (s (S j 95 i el 00l 00l L A gl ISy a5 jghailen

PCIIRCSVIN L SOV PN XA WAL VL SUPUUOH Fl PR WERCSPOIP-S ¢ I INWIRS § SR X VST CIPGSWIORIRLING Ui

9V USE 50 a5 aisSilen aib (oo 60b Slac g plp 5o ol Sleslitul Coglgl 5 s o 5o saed e le
FS g oo, YA liow la lo ;0 (65,5 Glolss (el o (5, aSiil &S jLie auo jo awl oalls ools (ylis V

e (65,8 Dl oS Y/F Lo sl eolaiul b as canline lay cpl il oo aS0l 45 00l jolo (65, laids

o 45b o)l 3szy Al Sho 655 e pletlo a4 (s BT & ol s (2Ohs la LSl o
sboglezsle sl 1 65,50 Slololols g byl L5 a5 aSes 4 Jlasl g ,b 5, aSed 4 | ohle 65,0 olss

o g,bl asle 655 jlw 0,3 Ol sbbdlg‘oo)f@(sbsl Codol 9o g S o e300 (655
A2 (oo LS Dol ) (G0 et i Ay jB

A Oy

Olrd e 53 plaisbu (65531 (ol )0 alisio (G e | S

8 Schematic diagram of the proposed system.

A


https://jeed.dezful.iau.ir/article-1-510-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

(O A2 159)90 asdllan) (ol Ll 2 b conlie alls jio (6551 pleidle (b 5 pletsbo (6551 SLolE adaa wiz le ae

A5 31 ol
3000
2500

2000

kwWh

1500
1000
500
o b
b sl Jobs
B oS 4 oad jolo 2653
WSl ond oy 1898
e Gl )0 4l b 65 61 Jold Cumdg N S5

G5 A=
Cuglsl S a pleitle Snd 5 glere (pwaige b i ye i 5 () jlene sl Sho 551 Gl (b
ezl @il clolis il Jilas 4 b & o 65, glpleisle >lb 5l Gas sl oids Jyos Lol
$iAlslals o8 cul Sletlo colo asly ol (5l Galol Gl (ped g ik Sl 5l eslital L
CSle sy o on & el S e el pdynas lanysl s JUb sledsy Gasb Sl L) 09>
g by sl 45310y 5 ialal (a3l 588 5 55 b ol chlishe (slagelil 3 o (55, ezl
lolaisbo (ul a4 g yo Slalllas )5 i 655l plaislo ) bgyjo (Sloslone sosSug, 9 cl)las jo 0l oglis
50l rge e b Gleitlo palls sio 55l pleaitle (Baiod (nl 50 0gei )] (53 g patuine iy a5 b ]
50 pdvasass mle sl olile cals adgi (65,01 a5 ojlail Hles 4 a5 ccwl oall azd 3 a5 o Al 4 e g YU
asdllas ool Jsl G B 051 (o0 Canss @y a1 093 6550 5ks @lge 50 S o ol aSit 4y ) e
S >k jshie 4 puiSle Gl Gilel Gl g (655 B ras adas g3 (giledige by, S 65,5 @
oyl 51 ENergyPlus o lasle (65, G ras dnlxe 5l G cnl L@llB jao (6550 SeSn leislu
&y Alis 55 0 00lius] dBu 5 (53l dingy olowl gl JEPIUSHEA (o138l o 5 day 1o 35250 NSGAI
(B les Sl Ble cwlrs (ol Gas (lole el gl (il 65 g el b ol 8 yme
el slos (aloe @las slod o2y Bib 5o 5l Glale (595 Ggim Job s 4 oy ol S
Ban milgi wivg iw Il Gle Culs 5o o g0 alil 5 iz o las g alid 35 b (il ,S
555 LB s Ban L les 5 b €35 15 55 iy i b sl At () 5 0ad 35 L1550
OrF 5 S Jeld (6 ed e e (b byl (leaige ) ) ewilendl
G145 4 (G o s < 3i ol )0 Hho (65, HletSlus jleads il iy el 4 az g by 5 (> lhb g0l
Dol ()2 Sl rimren Bl ASD jload Bpae 65515l G b plp aSh 4 0ad jolo (g a5 b S0k
Ol mls 285 )18 anllae 550 (golue Cud )b b (69 ped s (OIS 50 i (6551 g Jemily
2,00 63k sl iys 3l eoliinl 4y S (g Zaglsl sund o3 sla iy 5 eslanl Sl

oY


https://jeed.dezful.iau.ir/article-1-510-fa.html

BO-YY o VF-Y Jlo o o las oV 0,65 (JEED) (sfp ook g picd ool sibce o g5 sy s starlpoll Sl

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

(o SI0yud g S
b B o aslllas ol 5I(INSF) [ S )l,5ls 5 o) K g 5l Cola §gaio (ssime 5 oke slo coles 5l Sas b
AV VY ol

&l
[1] Abbasizade F, Abbaspour M (2021) Developing an optimization-based simulation approach for
building energy performance evaluation (case study: Iran). Int J Energy Water Resour 5:277-286.
https://doi.org/10.1007/s42108-020-00112-2
[2] Abbasizade F, Abbaspour M, Soltanieh M, Kani A (2020) An innovative executive and financial
mechanism for energy conservation in new and existing buildings in Iran. Int J Environ Sci Technol
[3] Abdou N, EL Mghouchi Y, Hamdaoui S, et al (2021) Multi-objective optimization of passive
energy efficiency measures for net-zero energy building in Morocco. Build Environ 204:108141.
https://doi.org/10.1016/j.buildenv.2021.108141
[4] Al-Saadi S, Shaaban A (2019) Zero energy building (ZEB) in a cooling dominated climate of
Oman: Design and energy performance analysis. Renew Sustain Energy Rev 112:299-316.
https://doi.org/10.1016/j.rser.2019.05.049
[5] Ansi/Ashrae (2004) ANSI/ASHRAE 55:2004 Thermal Environmental Conditions for Human
Occupancy. Ashrae 2004:30
[6] Brownlee A, Wright J, Mourshed M (2011) A multi-objective window optimisation problem. In:
Genetic and Evolutionary Computation Conference, GECCO’11 - Companion Publication. pp 89-90
[7] Delgarm N, Sajadi B, Azarbad K, Delgarm S (2018) Sensitivity analysis of building energy
performance: A simulation-based approach using OFAT and variance-based sensitivity analysis
methods. J Build Eng 15:181-193. https://doi.org/https://doi.org/10.1016/j.jobe.2017.11.020
[8] Delgarm N, Sajadi B, Delgarm S (2016) Multi-objective optimization of building energy
performance and indoor thermal comfort: A new method using artificial bee colony (ABC). Energy
Build 131:42-53. https://doi.org/https://doi.org/10.1016/j.enbuild.2016.09.003
[9] DOE (2015) EnergyPlus TM Documentation Getting Started with EnergyPlus Basic Concepts
Manual - Essential Information You Need about Running
[10] Energy Ministry (2018) Iran’s energy balance
[11] Eshraghi J (2012) Designing Zero Energy Building for Tehran
[12] European Commission (2018) Nearly Zero-energy buildings.
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/nearly-zero-energy-
buildings_en. Accessed 25 Jan 2024
[13] Garcia JF, Kranzl L (2018) Ambition Levels of Nearly Zero Energy Buildings (nZEB)
Definitions: An Approach for Cross-Country Comparison. Buildings 8..
https://doi.org/10.3390/buildings8100143
[14] Harkouss F, Fardoun F, Biwole PH (2018) Multi-objective optimization methodology for net
zero energy buildings. J Build Eng 16:57—71. https://doi.org/10.1016/j.jobe.2017.12.003
[15] Hashemi SS, Hajiagha SHR, Zavadskas EK, Mahdiraji HA (2016) Multicriteria group decision
making with ELECTRE Ill method based on interval-valued intuitionistic fuzzy information. Appl
Math Model 40:1554-1564. https://doi.org/https://doi.org/10.1016/j.apm.2015.08.011
[16] IEA (2023) Buildings — Analysis - IEA. https://www.iea.org/reports/buildings. Accessed 17 Feb
2023
[17] Lu Y, Zhang X-P, Huang Z, et al (2019) Definition and Design of Zero Energy Buildings. Green
Energy Adv. https://doi.org/10.5772/intechopen.80708

oY


https://jeed.dezful.iau.ir/article-1-510-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

(Ol A 153)90 aslllan) (ol Ll )3 b cesline (allS Jho (6351 pleidlo (2hb 5 Gl le (6551 SLALE adus vz (s3le ae

[18] Naderi E, Sajadi B, Behabadi MA, Naderi E (2020) Multi-objective simulation-based
optimization of controlled blind specifications to reduce energy consumption, and thermal and visual
discomfort: Case studies in Iran. Build Environ 169:106570.
https://doi.org/10.1016/j.buildenv.2019.106570

[19] Nassif N, Kajl S, Sabourin R (2004) Evolutionary algorithms for multi-objective optimization in
HVAC system control strategy. In: IEEE Annual Meeting of the Fuzzy Information, 2004. Processing
NAFIPS ’04. pp 51-56 Vol.1

[20] Nateghi S, Mansoori A, Moghaddam MAE, Kaczmarczyk J (2023) Multi-objective optimization
of a multi-story hotel’s energy demand and investing the money saved in energy supply with solar
energy production. Energy Sustain Dev 72:33-41. https://doi.org/10.1016/j.esd.2022.11.010

[21] Santamouris M, Vasilakopoulou K (2021) Present and future energy consumption of buildings:
Challenges and opportunities towards decarbonisation. e-Prime - Adv Electr Eng Electron Energy
1:100002. https://doi.org/10.1016/j.prime.2021.100002

[22] Taherahmadi J, Noorollahi Y, Panahi M (2020) Toward comprehensive zero energy building
definitions: a literature review and recommendations. Int J Sustain Energy 0:1-29.
https://doi.org/10.1080/14786451.2020.1796664

[23] White JA, Reichmuth R (1996) Simplified method for predicting building energy consumption
using average monthly temperatures. In: IECEC 96. Proceedings of the 31st Intersociety Energy
Conversion Engineering Conference. pp 1834-1839 vol.3

[24] Yang L, Yan H, Lam JC (2014) Thermal comfort and building energy consumption implications
- A review. Appl Energy 115:164-173.
https://doi.org/https://doi.org/10.1016/j.apenergy.2013.10.062

[25] Yao R, Steemers K (2005) A method of formulating energy load profile for domestic buildings
in the UK. Energy Build 37:663-671. https://doi.org/https://doi.org/10.1016/j.enbuild.2004.09.007
[26] Yik FWH, Burnett J, Prescott | (2001) Predicting air-conditioning energy consumption of a group
of buildings using different heat rejection methods. Energy Build 33:151-166.
https://doi.org/https://doi.org/10.1016/S0378-7788(00)00094-3

[27] Zhang S, He W, Chen D, et al (2019) Thermal comfort analysis based on PMV/PPD in cabins of
manned submersibles. Build Environ 148:668-676.
https://doi.org/https://doi.org/10.1016/j.buildenv.2018.10.033

[28] Zhang Y (2012) Use jEPIus as an Efficient Building Design Optimisation Tool. CIBSE ASHRAE
Tech Symp 18-19

Of


https://jeed.dezful.iau.ir/article-1-510-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2026-06-25 ]

BO-YY o VF-Y Jlo oY oleis oV + 0,95 (JEED) (gf 0/ ook dy s ooly ilce i gl sy starlyolls Sl

:M| ouuS>

Multi-objective optimization of energy demand and net zero energy building
design based on climatic conditions (Case study: Tehran)

Javad Taher Ahmadi?, Yunus Nurollahi?*, Mustafa Panahi?!

1- Faculty of Natural Resources and Environment, Islamic Azad University - Science and Research Unit, Tehran.
2-Professor of Sustainable Energy Systems Engineering Department, Faculty of Energy and Sustainable
Resources Engineering, University of Tehran.

Received: September 2023, Accepted: December 2023
Abstract

In recent years, reducing energy consumption and greenhouse gas emissions in the building sector has
attracted a lot of attention. As in other parts of the world, the construction sector in Iran also has a large
share of energy consumption. As a result, low consumption and even zero energy buildings, as an
alternative solution in solving this problem, have attracted the attention of scientists, researchers and
policy makers. One of the main challenges in designing a zero energy building is to find the best
combination of passive solutions to reduce consumption and optimize energy performance in the building
in such a way that the energy performance of the building and the thermal comfort of the residents are not
negatively affected. This article presents a method for multi-objective and multi-variable optimization
based on building simulation, which is carried out in three main stages: building energy consumption
simulation, two-objective optimization process and multi-criteria decision making for zero energy
building design using renewable energy sources. Reproducible. The studied design parameters are:
direction of the building, angle and depth and length of the protrusion of the shades, insulation thickness
of external walls, temperature adjustment points for cooling and heating, ratio of window to wall area,
heat transfer coefficient of windows and thickness of roof insulation. In addition, the considered
renewable energy sources are: photovoltaic panels and wind turbines. In order to achieve a net zero energy
building, considering maintaining the thermal comfort of the residents, a multi-objective genetic
algorithm with non-dominated sorting has been used. Finally, in order to determine the most optimal
answer in the Pareto diagram, the elimination and selection method compatible with reality has been used.
The results show that climatic conditions and the appropriate selection of architectural parameters are
very important and vital in reducing building energy consumption. Based on the results, the use of energy
optimization solutions in Tehran leads to a 25.3% reduction in energy consumption. In addition, there is
a significant potential for the use of photovoltaic systems in Tehran to provide energy for homes.

Key words: Net Zero Energy Building, Multi-objective optimization, Moderate climate, Renewable
energy systems, Thermal comfort.
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