[ Downloaded from necjournals.ir on 2026-05-30 ]

«olpl (g5 (aoliliad) ole oy i
FY-OY amao VY s Vool Y5 o0

P sed 30 (G351 AT S eKue Oloisle &5 33 (Sl yes AR p 8 b g

Vs adl O M ISGiES LS jaes ]

235>
HWLI PP W TR
ot lw G byt Al py8 Slidigy @llis ol CBun VFeN [ -Y [ VF
oy il oskate ol sl el 3y o3 53 65l WllS SeS e .
oy g,
odlaiwl ((g5lwdn i) (255 4o (pited g (oS Aoy Buiod ASARAL-Fi

slalols” Gldlles 3 )b 5l cleMbl lanl 45" Cui oy (wl 0030,8

_ seods Glols

o3latuol b g jalo cplpod Jli8le 5 53 s g 0id (glbatiwd 5 (5y9lae e
Syl Bpas Lials
sadls )3 (G5l Bpae g ond)S Llos M5l jloand H5ige 5l Sy SIS

oy 5 6 SRle ) oalizl ( gauis g SIS 3] o3lia Lal i 2cilies e gl
S S g 2y el
s 53 3) (8Bl b olyan (a0 byss GBI (g S0 0 0l g0

5l sl calisee glocdla g (o) (S giae 5 (b agS
gl ailobus aige byl 5 5 00 aglie o Loll 5 )8 el
s i g o ciliste Y dwlio b a8 )] aoes .l 0103 )5
3 il 2l bl SO (gl (caudygd SIS I 6 150 0 Ao
Fo Ve b @ld b Jelatune p)8 b IS 5255 Sl 9 300 oul8]
At b ooyl gd 0,5 5l )] 55 oS ol S wuly ale b g ogix o,

ol 0ab oMl 1951 55 ¢ pedee £ oF Cuslus 4

A keshtkar@khu.ac.ir g soilon oKl ¢ gylone g yim 0aSily ¢ g lore Hboliwl )

ool @S ey o g0l Ao (g3l 5 s lams 1)) olis S s gl il Y



http://necjournals.ir/article-1-1769-fa.html

[ Downloaded from necjournals.ir on 2026-05-30 ]

«olpl (g5 (aoliliad) ole oy i
FY-OY amao VY s Vool Y5 o0

dodo .Y

9 3Pl @lie dbj Brman (yod (odlll g (o baone 4 dagi pie L oS il (core Pilows I (ded lacd g 5 (5551 0l
ot (S gus 5 36 clmosy VT ]y 331 (SOlaymani, 2021) el o Cony; Lagme (53] capus i (cloC g
e (5l @lie (VYWY g pobie) ol oad pigapaons (g5l jlodlisil 5 (Japmecnnj (slo)sSh & dr g5 (lidl cage
9 jLugiyg) 392 ddld (65120 9 )Mk S5 p] @lie N9 4B8)S IS @ oo ok 4y ST g i ced plosT 4y g 4B Cydgae
5 (Hund et al., 2020) &u) o bl 4 Byao 5 gyl 5 0351 Sams hnd (clocdgs wlio lis ;5 IFAF (S
038 Bpuao 55yl JS jl o) Ve BID &S (gy5b a3y 1) (5551 B whw (i ((S9Same (508 pleidlo ilire eyl e
$9U8 pdynios syl jl aisge odlitwl (sl a5 51 (o ojgyel (VAR @l jani) 395 00 st 9 Saloyus (piale)S Byuo
syl 5l eslarwl (Nfaoui and El-Hami, 2018) sl o (S xSl (6550 4 (sl (6550 cpl o 5 (gusdyob slogi py s
Sl carge 5 (WA ( (Mo ljg L) o3> )] 3 1) (5055 CudS dnayjn (alS oMo (ehdygd (551 Wile pdyio
13 55l Gyama odas ik 4 Lol 31 (Chel and Kaushik, 2018) 395 oo 158 w65 3o 5 s (slocd gus ) o3liso
Pl oS Gl S I (S cwl Gy S daleidle o (gilwdigs sladilols (6358 Al cwl leid b isy
Qo Fed 53 9 oS g b ol 5l (S aeB)yes TRV lSLE) il oo adygd (6551 el oolitul BB (oSl
Lol 3500 el )3 yoguad 4 (65l Bpan Jolio b il laglailo (b 53 (aliw & 485 3)03 &5 (dlofag Sblje cumw g 035
o b ol gy S5 53 ), Slo 42 )3 VY dgas 3l (g yob (sl Sy ) jlome (slod aials &8 LT 1L (WAY o ) 28 0
5,38 Jy8 dngi dy90 (Bl peuid (sliad S lais & WlgT o dilelin oyl 1l o liame; i ol 3 o Koslas a3 Ve Jilus
A3 ge |y A ygd il 39)9 0jlal 45 039y ()1 (Ldb g AL G Pl adlate i b > (et SIS (VYA (i)
oo <8l glaclobs | (oS 5 Wl oo 5 0390 (Bl 3)lg0 slosly )3 9 555 pladle Sl and (25 (1YAY (ilas)
395 syt Tosiis 5 ol 1 g 00 4l o (oS i b lozilio gi by S Sl (ol 53 bl uiions o
a9 g2 5l ) ol slosS WIS yglome (5L Ll esl o sl 4y oo (B> ilolis (lgie 4y ol 3,Skos 09500 p)5 3058
hdedyos slo)S & Al oo Lol gladilolio (3255153 9 (n gt S| wlolis (ol (VWAD b yjle) A8 (o )3 e e ©y900
e Gl I S (S s b sdedyod SIS (0TAD ¢ Slpad (sinbe 5 (Bgimo) Mlod oo Jithe (S5 9 )1 (slodd 4
Slge 3l oalisl €l 53 (shuidyg (slo,S ST il (gl ol Blas cla yiidgr cud g SIS Cags 163,50 plate pyunye
s )00 0929 b g 0392 jirli e 5)08 el e i &S 2ot 3 (698 Anle BBy (Sla)S 0ailS Lais g 083
s 9 0355l58) (s 3 SIS (13,8 Sid (el gt 4SS Gl G 8Ly Bl @ jelate 4 SBlLS (glaiuhy
29 S95ame sbLAS 13 (gundyos Jlub it ol jl dingg o3kl 5 (<551 (9280 sbo)Saly (13,5 10 53 GiagR cul (ITAY
02335 o3l ((g5luvdend) ()25 Ao (e g (ot (iogi Baiod ) | ysbate cul (sl el o35 0 (ol Ll
Lnodls el 5yl 51 o0litasl b s g 0155 (SAALu3 5 (55len (sl s 3o bo 5l Ml L] &S i s o
Sgrge gy i s ) (5l Byaae g 005 oS Msipl s sgse jledliwl b g pale culid yliEle s 5
b 93 3) (BBl b olyen (ga0d s SIS S| (5550500 05l 0,000 5 (Sl oolitl (gundyod SISl odlatul Laylyd
dine bl g 00 duliio o L olel 5 3 s Jlas ) S il glacdle BT 50 5 (0,505 5 om0 G ) I3 e

Lol 08535 &l il dilobus

oy


http://necjournals.ir/article-1-1769-fa.html

[ Downloaded from necjournals.ir on 2026-05-30 ]

«olpl (g5 (aoliliad) ole oy i
PY-OY asan NF-Y )LQ_J s\o)Lo..ib AYd 0,99

W9 3 Ly .Y

e canlio cans =Y ol IS jiso w0 ) lmj Olg o0 &S Cawl 485 jguo Egudge calise sl 3 (3L (sla jimg}

(Bl g B cain s g5 Jolid 050y Ologuad (cwyy) 050y OllasMe =Y £)53 395 5as g 59 yo5 =V (S g )lasd 4y Blads

ool o 03y LS Y Jada 30 (60,018 5 wpho o yig s diges 5l (B Dg0d (S

EXTY Ol Lo
29 9 )l 3 I GBS Yoe p)d 90 duslie (G55 Brae (grdd e Caa SIS 38 Lo (YFAY (5 )luusS puaiin 9 5L3)
‘j9§.«~o dho‘.@;’&b 3

Sy SIS dilol inlo )3 5 Slos )y p
Olidlo At (655 S (8L 9 3w oldl

2 $idygs Sbalds ile)S 5 Sles ()
163y90 $903) 3 aldl (S (slagp el
(J:’?)'

(V¥4 e 5,000 5 (SWS)

by 650 5 ookl (sla yog) Juloo S o3 &S 5 gy Hlad ey (oo ulow (YYAY iy, )
&3P 9000
oliile)S' > (gndyos SIS Aty Jdo oy (oS gl 3 gaud g S gy 3o b (Y990 S g 5
(oltilo Sy 305390 digad) )9S SiamrsS g Juize ol
2y Jpad 3 AL sl Job g 3es (s (gd e SRS A og2)ly (9% Ko 5 (A )

asllan) 5y a8l SeSume slalaiilo 3 (63,
(zauw 253,90

Oleidlu 3 (5,0 lacsygl b (gaisdsd

obtle 3 &5l (5o slagsglod

(Zografakis, 2000)

P il cdbil g cdl )y laogus adlllas
el S 45y

9 5P <8l y) (655l Hho ladle (Su5j a5 o
(o] €8b3l Jamslsy

(Thormark, 2002)

5 008 Sy 0ilijl 0)Slas o)y
Sy slaygsIS

5 Sdas dgna 5D 0aS Cogdl 05l i
Sedygs slaygSIS

(Tripanagnostopoulos, Souliotis, 2005)

2 ey Jlb il ot J (S0,
ohlefS e

Jud e s porie Lgala )3 19a (ale)S bk

(Feist et al, 2014)

a9 opls J) auslie g Julos

O b (b oh SIS S (65l gyl 3,Sles
b33

(Tong et al, 2018)

S5 glgi dulie

Syt SIS (gl i J S b

(Van Ooteghem et al, 2003); (\VVan Ooteghem
et al, 2005); (Van Ooteghem, 2007)

S ay S LGS S 50 bod g S0l

i yo3 &S )3 Lod il s (gdas (g5lo o

(Tong et al, 2009)

b > Gl Blod S 59 ) (Sl o

sbad & oo oled ] S )3 (gl Silodand )3 byt SIS LTS b)) (Asdrubali et al, 2012)
Sy oileyS 0)9 Jobo > pleib bl

Sl i le)S il oS jledland GBS el (il 5l 0pS S lagsl (Vadiee and Martin, 2013)

0y (gly oins 5 o5 dge 5 b 05 e

[GERVY ol&}f

by Lo oxind 58 5 dlge I gy
Slls

S oS Luoms 53 6 it il oS s
VLR R TR AW: Jyes

(Lietal, 2014)

Spae Gilodinge Car (See slagsb )y
39290 sl lo gl 551

A2 3509y Lo laplaile gilujl )b
S35

(Aksamija, 2015)

Olie & 295 b gl A0 £ gy dulie
bS5 S (gindyss qulnds

92 slon g Ol 3 (saub o3 LS e3lial

O 5 CumBge cojll 4y a5 b ollae g4 b))

(Cakir et al, 2015)

CFD )3 obds (g jlududd 0,00y S guiy Juloo

G (31 Lo 1 000y (1 Sl S ]

(Sun et al, 2020)

hg


http://necjournals.ir/article-1-1769-fa.html

[ Downloaded from necjournals.ir on 2026-05-30 ]

«olpl (g5 (aoliliad) ole oy i
FY-OY amio N F-Y Lo Vojled YF 0,50
Syl S ¥
balbluw opl 5l (S (Gielen. et al, 2019) cowl (Jud by g5yl Bymnn il gl amwlio )Kal) o lassyl 5l oalawl
Jolis Jdyue (sla) Sl .(Shojaee, 2008) dge (sdispumis Jledps g Jled £55 95 4y Cnwldyloidlaw )d (ghuiiyod sladiges
2GS oo oaliiwl (Sl gl I Jld (sl Kaly o5 Jbs > ol leidlio (gliat onimy JSis slge glgil o S 1 oolaiul
Gy Jld s g Jld cladilob dunlio Y Joax

Jlxd Jled
. . ot 9 (A g1yt ,5SIS) Sl @ 5L
Sole @595 9 6yglaen g srailols 4 5l pac .
(b
o=k sl b e YU (6510 5 S lop 4
cdlo jl G ol (20 cdlopa s pas
Glaind boojlis 5 ato g wiile Lo )S 00iiS0 55 g ) il Jowe ¢p )8 dege slaleidlo ) (65500 Sl
(b 4909) Glalopw 5 ole)S Oiole g 9 sl et S (el

23k 4 syt (551 dlyd (S 5 ol p Bl 4 Al 5o (s d)ss kil 5 Slas 5 LISy ilisee Jelse
Iy sy sailolu 5, Shas o 21,5 ;5 350 Jolge ¥ Jgia (Novas, N. et al, 2021) a_il )i 151 pabiiwe pué b puiiane

ol 02l oyl

Syt sloailob 3 Slas g 2Ll 50 S5e Jolse ¥ Jpo

sl Jolae
(oo st g ouions) Jsd yué b Jleb (gloailolus Chdygs (5550 5l odlaal b,

G 51 e 5 olej e s
bl b Glasuie § Cunsy
aslels sbly; g cuad Joxe
S Sl (SisSe 5 ol 9 8 5 S i
S5 0 5 3l
e oS 0355 olizn 5 gl i ol oo iz glne
5 s ol ALd g3 4y 9 A5 e 00l KMo g S, Uyl 51 Jleb slaailols GBS seyp by ilol

i ol L3

by gd sladilobs g Glabls )l jinal Can g Cundge

ool L 5 awiin

dlg b g jlwg pledluw jl (S wle oo 50 (e ys> 3U1) oo slaailols (GUO. Et al, 2019) 8555 so pamensdl ppaitinnso o
F Jgi) 328l (oousd acl & o <L

Sy b e cladilbolu glgl ¥ Jouo

3, Sos WRTS
1 salad p3 (i 5 S50 g gl 5 o joxiy jladygs dsdl o
g e SS9 b yps Gl 0 my) o a5y slae oy adiune

I s (3 i s (L e o) Vb (5 byl b i Jlasd 53 dedyes (650 0,
Al Jl (o alols )3 9 ol 9 Vb )3 (plaaze 3 b (i Jlgs e cung 3 (sl )l
B slalad @ lgn obule )b jlo)led 53 00 035 (slo)S JUil
038 3l ) Loiz 5 (Gl o B L cuts al (Sis) YU J L slse
Iga 23,5 (sl ol Vo b Asgas 1 JBlis Cumlyiso 3 9 diind (o dlold
oo Al & o 8Ll sy b g 5Ly leidle 5l (S5
boyoxiy g (o8 b (bl Ololgn sloaze s ol | leslo J313 4 (g3 U1 Sl 25 Slo @9

(s y55 3B e

a0


http://necjournals.ir/article-1-1769-fa.html

[ Downloaded from necjournals.ir on 2026-05-30 ]

«olpl (g5 (aoliliad) ole oy i
FY-OY amao VY s Vool Y5 o0

J9r 9 b Job p3 (Folise 3)Skes & (sipdyod SIS 5 eandpob s cmng i s gl Gl oo JUb et slaailelas e 5
el b aS o 0,5 1) Liad Cdjpen g il 5u)b 5l g ol gy lad 4 s jlawy A5 > Shas (Asdrubali et al, 2012) .l
15 st b Loyl 5 a8 Ul a4 o) S sl oS LB (sl Sy Jlad Syl prn 5 sl oybn o (gLt S gli
2By 0 Jgaa (WAY (ol ) 50 0683 i b sl |y ol 59y Jgb 1o 2y p il (5] S 1 09dMe il e Lo

Wl 03) dwolie joy 9 Jobo ) |y gy Jbb i laailols ()l >

J9r 9 o8 Jsb ) eyt JUb s laaibels ()l )l8) auslie B o>
e 395 wlolw

Al g )l oy aldiome 4 lend b aom )y s g 394

Mo o glad b B lsa (olnle gl g bador ) (05 iy e d e e
Sy sloys fl o laleys

Sy glad 4 ; b,S g5l Jlaxl
ARy et i N Vb a5l Lab 4 3959 g Vb & p S (lgn S >

N
: %
LT N
= N
E
b
029> 4 )lmd (Gl 43 Sl oy (slom 2959
N3 SV 4205 (05 5l g (29> (Sl 4 )3 ()4 i Sy GG S g o8 p)S
1 (sLad o (iS395 J31 )5 (lam 29)9 8293 skl z9y% 9 YL Cuoms 003 )5 (lgn <S>
Sy iS393 ST lalad (b b g (b 505 3bx 3
%
9

dedyos B Jl e 05 28 g aly dsm )y 0 slom 39y

) > Ol e gla asu s oy
= Jib 2 23l s> sl ey (s SBI3 cld 4 Jlass oYU s J) 00 p)S (clom 3959

~

';L‘,“*\.

4 I
/ -

S yo> SIS

29k 35 (o0 Dygo CEpem (b2 L dgrge slagdil b Syt jlend S b jolore (slaliad 4y (gl yes S I LS il
e Calises glgil o yguame (50 (clno 0 &S 21 039 ol b (gl yed Al5dS calJlS blsyl (gly glite ogud duw SIS

() JS5) Bgd oo (s dod jpuams g jguaie dosd (LI

(WYAD :S) ezl b (giniyss SIS caS bl oged ) U5

a7


http://necjournals.ir/article-1-1769-fa.html

[ Downloaded from necjournals.ir on 2026-05-30 ]

«olpl (6551 (aoliliad) ole 4y puis
ZY-OY asan M‘~Y )LQ.g s\o)Lo..i'; Atd 0)5.5

Jw sl m .t
Jae ¥ S ol a3 )3 )5 aalllas 390 )] ciSod a5l w45 ol o 3 SeSame el o adllas 590 leid L
ol 03l L 1y dalllas 3y50 laitbo Solous

adllas 390 ozl Slas Joa ¥ S5
ol 03ly lis 1y addllas 350 yleid b pdlas Clasuin & Jods picred

adllas 350 lozslo las Clasie 5 Jois

0 2 S i 4913 oL (2,6 e oS
(ol Y+) Conlsess by Cait
(el ¥) Siaw sl (el B)cyts + (yiosisl YB) pob 5 42,5
s et (astlo ¥) plages g awle e (ol V0) Jlaw 2 (astlo V+) (52 po
oo ¥ ¥ i) (sostilo V0) Jliw 2 (tostilo ¥) oloses 5 dwlo Mo (ol ) oloses 5 dusle Mo
(astlo Y) SB g &5 254 (osles ¥) s glos (Feslo V) pBg2!
(ol V) s &5 2900l (omile ¥) loww g duwlo Mo

(rouilo ) Saalpor log iude

Oilo s (sl gomme )3 9 WIS 5 Lad (ole)S (gl &5 b asuiio guld (cwyp b leidlo Jgexe g 4 el )3 (giluand
A Anled Brae (655 el p Olg oS WYE/FOY Lad il )5 g

Sl ©jg0 4 laleyw g Jiale)S dlol (5551 ggeome V' Joio
(KWh) il S abobs 550 (KWh) Ltsbepw slle o350 (KWH) (il g Lile e aibebo 65,00 g9exe  Date/Time

YSA-A . YEASA January
Y.a.¥ . Y.q.¥ February
AYVO- . YO March
\iard . \iard April
Y-A YAS N2 May
ARt VAFY yaa June
V-0 V-0 . July

AR 7 Yers . August
101 10V . September
¥y 140 YAYY October
£ . 5N November
YYFAS . YYFAS December
VYA-YY ARRY V4 V-Yaay LYl

oy


http://necjournals.ir/article-1-1769-fa.html

[ Downloaded from necjournals.ir on 2026-05-30 ]

«olpl (g5 (aoliliad) ole oy i
FY-OY amao VY s Vool Y5 o0

ol plosli sz oSl 53 533k 70+ (it slos b SIS Sl oolial 1 guad o AL 58,5 L5 15 b (g jLiwdusd
Py Jgmad )3 (omen 295 LS iale)S crge g 0 (leid Lo 3)ly S piiie jlond slaaz s Bajb Sl p )5 lgn (e 53 b
(Y Jgi) 23,5 Lad (g5lucsis cge g 0392 5L baam >

Al 2o FIV (ole S g ale s (6551 B uas ggame )3 g (ialS o VIT (iale)S ailebis (65 gy b LIS b >
| 428l

ot oS p3) S oty ke Sl > ol > 20 (G Bale @lia g (Gad b LIS (85 Jls 3 L (g5 L

(A Jga2) 2355 odlatul (gilwaed JIjale 5 )3 o)la2gd 05ty | (wiomen 5 (Sl ()1 )l § S yde
ol iy @l Al pdlas Glasuin LA Jois

2 2y S pudko lg oL (2,6 g ad
oo ¥ S slos asilo Yo Caalss | i
@ aded bojliz g ol 10 Jliw 2] ol 10 Jliw 2 Fogilo Vo (S ) () ke
3 o B ¥ Culies el Ve (St o) o il el 0 (i o) S il Fortlo V5 psh
RSB ol ¥ S5 g &5 590l il ¥ S gles Syl Y 555!
ol | dsdos 5 29 Fosiilo ¥ (S5 0365 Sl ) (2o by

B, s ke
2 g 4l ials (8 cdls 4y Casd 1o > 0F/F) ao )0 £F 4 VIF 5l (il S wilolas (8yune (o5,l a8 0y lis (gilvdnd ol

ol 045 B yuzs ()68 (655 Ao yd £4/Y goomo

JL..) i L;LQ(QLo BN o)l.\?gb Al g 0D Lg.,\l.gé%Lc &Y ‘@)B )‘%J )'l Q)IP J‘.E.ul @Lu A JQ.\?

1390 Oyl JWS! g o gt syl
5000
n
J .y
e %‘rv‘l S \° "% & @i@«“ Jver
e © m2.K
-10000 B e ol Jlasd
-15000
ouals
-20000
Faobole B gisal
2000
1000
0
]
w
< -1000 JI G \o \a‘ x,é QE\ A5
E -2000“"\ i% > \ OD@& £ / m2K
-3000 % Chiaw Q)|)> Js!
-4000 Lials
-5000
Fah ol W el
4000
2000
Ill'll‘ — Y/QYA w
g l XS -Q m2K . ..L’ PR " . ‘ LSS.?!
2000 RN S’@@b&“@@& S5 o9 b adps Sl Oyl J
4000 f—ﬁQ\ O 0,195 93 & 8%
5 YA 93 A0 o
-6000 oAl
LFRRCTEN T

AA


http://necjournals.ir/article-1-1769-fa.html

[ Downloaded from necjournals.ir on 2026-05-30 ]

«olpl (g5 (aoliliad) ole oy i
PY-OY asan NF-Y )LQ_J s\o)Lo..ib AYd 0,99

Ol 5 95 4293 (9 9 AgRT 4350 b 0l gy e Tl g (Gl i LIS L laid L (55w apud
sl B )3 ¥ bl 4y a3 5l 5 oS (2B s sl pestls 8 g )lgd g s sl S oy Brle yro Bl N 5l s
ASbe A Jgis illae Jho calisee (slodle 53 0)lin g0 didind g L ¢ )1 Hlesd 1 coyls JaS] gt W3,5 solatwl 4905 (sl
Cawl bl (ol o )d YAl 5l g oy VY Gatt jladio jd YA Hlgsd 5l oyl 8l 0 joty (905 9 (o) Sisle b ol 3olleo

Qs 40,0 g ole g SIS L il ad Ve Joan

Total | Cooling | Heating | Total kwh | Cooling kwh | Heating kWh [UA|PS
- - - VY For AAFY W55
140,000
90,000
40,000 I 4 el
-10,000 =

M Heating kwh  H Cooling kwh B Total kwh

VAN AT ~7I¥ VA, YV Ve, A5 -V A0Y
140,000
90,000
40,000 wlls
]
-10,000
MW Heating kwh B Cooling kwh B Total kwh
sy | v | dse [ e A¥-A FILAYY
140,000
90,000
40,000 I I 0,193 05x 9 (5, Sile
-10,000 =

mHeating kwh mCooling kwh = Total kwh

TSNV | YAV | AZYALN ‘ FOATY AVY V. vy
140000
90000 &Sl L sls
40000 0 . (4> G2k 5l (31> 4 505)
-10000 -

m Heating kwh mCooling kwh ®Total kwh

Yiai | TAN/EY | AZNALN ‘ ¥o,¥5Y AY-Y YEVOR
140000
90000 ©)\ale b aldls
40000 . (05 oy 31 (1 2505
H_
-10000

m Heating kwh  ®mCooling kwh = Total kwh

lga 453,59 dat Can AldS j3 dg50 (sboo s 5l oolaiwl ladd g dou )d el g dou d b cdls 43 50 S (g5l dpsd dunlis b

o;Lé.:_wlabdffl)b)a)iﬁ.\&llg;,‘,.S)slwLS{Le(’Ja\gLm)q;;.é)'l@54:3;1)3510193@wmw‘mcmuudali)'a5w”§‘ls

o9


http://necjournals.ir/article-1-1769-fa.html

[ Downloaded from necjournals.ir on 2026-05-30 ]

«olpl (g5 (aoliliad) ole oy i
FY-OY amao VY s Vool Y5 o0

&5l gg0mme 9 5F Linlo)S dilelus (5551 AF/F ioleyuw dilolus (65,50 0 0mi (hugn 5 (5, SGasle b as oy LS ols piored )8
ool 4Bl JialS as)d £ /Y (ke )S g inle pw dilobs
inlosl 390 310 ¥+ U y20 0 3 Jgb caliste dlal l5dS o3 Vs (ilwan s ) 1Cgliio 0 48 g dlasl b dil5dS 6 5l s

sl omlie LB Y S5 0 o mls 45 cé )5 1,8

4000

3500
2500

1500
1000

500

5 meter 10 meter 15 meter 20 meter 25 meter 30 meter 35 meter 40 meter

window heat gain(kwh) window heat loss{kwh) average stdev
5l M g cdlyd 3 sbdS Job ialidl psb Y Jsis

bwgs (8L )5 (551 Qe @om 53 5 cod malsd (e o gy g bl QRIS Job e ¥ S 4 da g L
i3l 5l e 550 (el 9 on 35 cd Jsb y (gl M alsdl sl i gl il Lol by e il 5 SIS
aSbe 43905 50 48 35S ek 00,5 duwle LS Calise (gla Job (gl 3,5kl Hlxe CBlisul lie o] 3,Slas 3 SIS Jobo
e a5 Eol ol Sl ol ol 85 02l o 65l O] 5 il s (Sile J3ges 2 (Bebaie o Yo Jsbo b jliws Gl ol l3g05 el
Gl 390 eyt Yo jl Lt olee de allslS Jobo [ial381 Ly Lol ol sl ailsls 5,81 55 e pili 2o Yo i Jobo a8l
s 9 oo (g—ne day 4y yio ¥r Jobo Sl Lol sl 2l 5o YO J5bo U (e ol iz 2 838 o0 Jio (5650ko Lad 05 &) Jline
s deo iz (6531 B (e (Rl ax g b oyie Yo ) Gl Jobo (Rl & €855 coms e
OSlgids 9 (S 5 4200 .0
3y sbole 3 yialol Laylpd 4 sl ey (siud s cabdlS iolo,S il ool ey o sosldl Lyl 55 a5 ol olis b
wsiiane ;50 5 000,815 Cugii Corge (s hidyor SIS wlols b il )3 (6yloxe (slayuite Sy b g conl ploang JLo
by BS540 o dingy b S g5 o calisie Vb dwlio b cpisren W55l aills (o550 B B yane yials”
iy Ble L g g g) o Vo iy glis b ibatis )3 b IBRS ¢y Sts 9350 ol )3 (31 287 ol S ()
2 5l and gl aoM .l oas odlitul (65,1 55 g geuke £ oF cuoliis 4 s b oylingn oy 5l oy a8 col Kiw
Cowl sdalie B VY Joun

Slodend gl 4o N Joio

) PHESTS PHESTS PHES
b | olagd 0t g SRl . . . . s s
e | S g g Rle | b 4gd g 5Kl
W58 FIAYY AN YV.YY YEVHR Heating kWh
LAY AY¥eA Ve o A8 A AV-Y Cooling kWh
NZAN O+ ¥ VATV FOATY A\ Afat Total kWh

- Vias YA JENYO VAT 7 Heating

- VANI 2 AT 72/ ANV at 7 Cooling
- A yAdNs TEXIY ias 7 Total



http://necjournals.ir/article-1-1769-fa.html

[ Downloaded from necjournals.ir on 2026-05-30 ]

«olpl (g5 (aoliliad) ole oy i
FY-OY amao VY s Vool Y5 o0

&b

Oleduol bl Gl awiipe pllas lojlo lpglaid b p> (suddyod (5550 5,0,8» (WAY) patdl (ssle 15,8 adllew [V]
colo Liduwl pow 080 ¢pgd 5 Cumy Jlo Il ot lus doli 059 clas iy pmnass 8 4 i

cloaibolus 5l oalitul b (65,31 G pmo (5y908¢ 50 loiBlis gz o)l (8" (VYAF) Ly ¢ Mo (6,81 95, o i [V]
505 b g olyes cgilome el Mallsey (il S (g5 Jlub o) i

2 sy GBS digy Jao o)l (¥R0) gy e il o3ljl ¢l ol dame ¢ st (oo - ald gyt (Y]
KAV F0 g e g o i " (oltilo Sy 105390 digas) )5S SliarsS g Jtns orldl (3gSno slaplaibls

(il )3 Eo g Bras siluding Saled ey Shedyg g SBIT (WWAD) dizmo (Slyead 5o g 5 (Bgio [F]
Ol

I ool ST oKty Ll pgd Al " barme susdizee” (VWAR) Ao eyppmibie 0]

gzl ) 5l 2 Slas 1 itie (s ysd A dige szl (WY Loy, (3L5 .l @l plio L (B Ae [#]
DA NS las can oo llae 4 i " (kw1 163 y90 axlllas) 1l 3 wuldl SgSiune

S SSame sla laidlis )3 (65 p] Bpune 9> abyis g SIS 5,8 o™ (WAY) T () lungS yuatie ey (ol [V]
IR 85 eSS 53 (g 39y Melloy (ST (meges

Aino) )3 Cdguw CByume (gjlwdingy (¢lp canlio o)y (oai s claallE” (VWAY) Lo tese )3 o g denliuus codljylsé [A]
Ol el )3 C g Bran (giludingg phalen (e)lor < sygliS

S el sixhao a0y (@RI sl L] " amo byl palats el 58 Sla” (YY) s lS0LE (4]

e ol (9o slaglablis 3 gy SRALHS (ialo)S 5 )Slas (" (W) joste el azme Lo o S V-]
AEVNDY oY ¢y yto Slo wdino i ¢ Jurd )| o 163,90 Aig03

6 oy 5 3155 e da2 5" lilose sl (A 3 Sagy 1 alind) tale s iale)S " (IWAD) Sy 1S [WY]
a5 ool i ol Ruisly el L)

oS e)la 65l By (ilvalugg )3 (s38)53 LB 5 cang )l ol 65801 ilos™ (IYAY) Los o) 00 [VY]
IR0 3Pl B 53 (ng 6139y Mol

23 041 318 s Slgo oS 5 4S5 L (WAY) ] p 2l (G905 5 Ole Rlas dpen clejl sl (<L ao VY]
ellers il g " a5l Sodand 38l 31 0dliinl b &V Lo (6551 B yume S 2 loilis (2,6 diungy
OIS 3 bl 3 cng sledSes)

ool )3 (cadygs Jlbpd o Jb clapius 5 lendyl” (IYAF) Lledame (saammop M (o mons VY]
B3l e g Slene lyas 3 9 iR lallom (S (reg> 3 odl8

OIS 85y s ilainto oBivles g il iS (Samme g plesile LiSu )3 (651 yg0pme (VWAR) 3L3 5 el yai [ V0]

s o Galon gl ol )5S )3 (o 690, 5 831 e (IYAF) 35S 009l L) (ilute el log g [VF]
Sl canj lazee Lo 3,05, b (sjlunly 3 )k

[17] Aksamija, A. (2015). “Regenerative design of existing buildings for net-zero energy use”, Procedia Eng. 118:
72-80.

[18] Asdrubali, Francesco. Cotana, Franco. Messineo, Antonio (2012). “On the Evaluation of Solar Greenhouse
Efficiency in Building Simulation during the Heating Period”. Journal of Energy, volume 5, page 1864-1880.

[19] Cakir, Ugur. Sahin, Erol (2015). “Using solar greenhouses in cold climates and evaluating optimum type
according to sizing, position and location: A case study”. Computers and Electronics in Agriculture. 117:
245-257.

[20] Chel, Arvind. Kaushik, Geetanjali (2018), “Renewable energy technologies for sustainable development of
energy efficient building”. Alexandria Engineering Journal, 57, 2: 655-669.

7Y


https://www.fadakbook.ir/brand/1941/%D8%A2%D8%B2%D8%A7%D8%AF-%D8%A7%D8%B3%D9%84%D8%A7%D9%85%DB%8C-%D8%AF%D8%A7%D9%86%D8%B4%DA%AF%D8%A7%D9%87
https://www.fadakbook.ir/brand/1941/%D8%A2%D8%B2%D8%A7%D8%AF-%D8%A7%D8%B3%D9%84%D8%A7%D9%85%DB%8C-%D8%AF%D8%A7%D9%86%D8%B4%DA%AF%D8%A7%D9%87
https://www.fadakbook.ir/brand/1941/%D8%A2%D8%B2%D8%A7%D8%AF-%D8%A7%D8%B3%D9%84%D8%A7%D9%85%DB%8C-%D8%AF%D8%A7%D9%86%D8%B4%DA%AF%D8%A7%D9%87
http://necjournals.ir/article-1-1769-fa.html

[ Downloaded from necjournals.ir on 2026-05-30 ]

«olpl (g5 (aoliliad) ole oy i
FY-OY amao VY s Vool Y5 o0

[21] Feist, W. Schnieders, J. Dorer, V. Haas, A. (2005). “Re-inventing air heating: convenient and comfortable
within the frame of the Passive House concept”. Energy Build. 37 (11): 1186-1203.

[22] Guo, X. Et al (2019). “Comparison of Direct and Indirect Active Thermal Energy Storage Strategies for
Large-Scale Solar Heating Systems”. Energies. 12 (1948): 1-18.

[23]Hund K., La Porta D., Fabregas T.P., Laing T., Drexhage J (2020). “Minerals for Climate Action: The Mineral
Intensity of the Clean Energy Transition”. The World Bank Group; Washington, D.C.

[24]Li, Liguo. Wang, Yuxin. Ren, Wei. Liu, Shuang (2014). “Thermal environment regulating effects of phase
change material in Chinese style solar greenhouse”. The 6 th International Conference on Applied Energy —
ICAE2014.

[25] Nfaoui, Mohamed. El-Hami, Khalil (2018). “Extracting the maximum energy from solar panels”. Energy
Reports 4: 536-545.

[26]Novas, N. etall (2021). “Advances in Solar Energy towards Efficient and Sustainable Energy”. Sustainability.
(13 6295): 1-31.

[27] Shojaee, S. A. R (2008) “Use of active and passive solar systems in residential buildings”. WIT Transactions
on Ecology and the Environment, Vol 113: 273-282.

[28] Solaymani, S (2021). “A Review on Energy and Renewable Energy Policies in Iran”. Sustainability. 13, 7328:
1-23.

[29] Sun, Y., Et al. (2020). “Effects of window opening style on inside environment of solar greenhouse based on
CFD simulation”. International Journal of Agricultural and Biological Engineering. 13, 6: 53-59.

[30] Thormark, Catarina (2002). “A low energy building in a life cycle: its embodied energy, energy need for
operation and recycling potential”. Build. Environ. 37 (4): 429-435.

[31] Tong, X., et al. (2018). "Energy sustainability performance of a sliding cover solar greenhouse: Solar energy
capture aspects", Journal Biosystems engineering, volumel76, page 88-102.

[32] Tong, G. Christopher, D.M. Li, B (2009). “Numerical modelling of temperature variations in a Chinese solar
greenhouse, Journal of computers and electronics in agriculture”. Journal of computers and electronics in
agriculture. 68: 129-1309.

[33] Tripanagnostopoulos, Y. Souliotis, M (2005). “Booster reflector contribution to performance improvement
of solar collectors”. in: Proceedings in CD, International Conference WREC 2005, Aberdeen, UK, 22-27
May, 63-68.

[34] Van Ooteghem, R.J.C., Stigter, J.D., van Willigenburg, L.G., and van Straten, G. (2003). Optimal control of
a solar greenhouse. In Proceedings of the European Control Conference. University of Cambridge,

Cambridge, United Kingdom.
[35] Van Ooteghem, R.J.C., van Willigenburg, L.G., and van Straten, G. (2005). Receding horizon optimal control

of a solar greenhouse. Acta Horticulturae (ISHS), 691, 797-806.

[36] Van Ooteghem, R.J.C. (2007). Optimal control design for a solar greenhouse. Ph.D. thesis, Wageningen
University, Wageningen, The Netherlands. 304 p.

[37] Zografakis, N. (2000). “Technologies for rational use and savings of energy in buildings”, Energy. 62: 112—
114 (in Greek).

7Y


http://necjournals.ir/article-1-1769-fa.html
http://www.tcpdf.org

