[ Downloaded from epprjournal.ir on 2026-02-12 ]

1FoF (Lol / ¥ o)lads / W 0)95 / (55,3l (552)a0lp o Ls)liihot,yu soyiargi dolilad

YE I Sl VEF ST s VPO sls 5 1V il s

* o . - . é 3 - . /0 p4 é -
S W 31 (6,8 sl g baolazsbn 51 (615455 55 315 ga 5 5 5,18

A e
ul).»l ‘ul.v ‘uL.s oKisly (WA 9 Lf'ﬁ IRCARY ‘&M&A e 05; )l.’{.)l.‘;wl
msaghafi@ubonab.ac.ir
s o3ljle L le
ul).sl cul.u cul.u oKl ewdibeo g L;\B susiisly 5&&0 (WA ALy L;wl.w:)‘.{

a.milani8186@gmail.com

oS
gl Sheslimal 53 @5 Do TS iy 3 bl (550 L3 53 b Hle o ol 51 (S (5551 e
oy VT (sla 38 Uit b a8 350 oo el (o (Sl s O g L Ol A5 51 (S0 e o 5520 (STl (6550
e ol 53 G5 AT O 2alS g s on O e 4 LaOlazt L 3 (g 5 (651 51 Slodes idu .l ol jen
Sl 35 e oBnss5 pade 25 5 (a3l Al oy VT B Hisl 2alS S 3 e o8 Ll e
e 15 o Mg Dl 5 (S S Dlsb (ol o 5 (oo F Dl el 5L 5 Ozl il
a5 g cmalie ()1 (B8 a5 (gl 358 WnDlezs L 51 (6l o e e 03 5551 T el
badlazst b Caleiee Ol o 51 (o3l 53 i (ool 455 05y il 5 0 657 At Les o b o o Sl ol &
o ety 53 Lo i b ot jo (sla ol 5 5 e (383 oo e g B3 (53 NS 1B eslital )5
S 55 ey 3 eole o tils Lol s lailast Lo 55 350 g0 bllg 5 (SO STl ol 8 Sl
éiﬁéjjﬂ)}b@xlj:dhalﬁJm);h:é:bﬁbc_)'jf.u:@oud@Uw)ﬁ.wloua;bl
P53 8K 015 4 Bl5 e B 5n 5 B d e 5t 03l Olaz L il Dl g 9> g e S
Lol e Caltin sla i (551385 5 Sl e (51 059 Sl sy Il 5 550 53 GB35 O3l e

.:}fﬂé)l:ﬁaje‘_;LM.b_}AuiAlfm.ﬁ._'.ajsﬁf)l}a:L&:.ﬂb)f

sl M| (5 51 Wl Ozl ¢ 315 g0 5 gl slaoSls

J}L«An-&.ﬁj


mailto:msaghafi@ubonab.ac.ir
https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

1FoF (Lol / ¥ o)lads / W 0)95 / (55,3l (552)a0lp o L;)liihol.,yu soyiargi dolilad

andie )

s 0L N

(sl o o inle 8 (3L nl g Ol 3 0dh 5 (6551 1 st 5 R g 054!
Gonzélez-Torres, Pérez-Lombard, Coronel, ) deuy oo 3 e 40 a0l s g oldy,
033 59y Lé, L .(Maestre, & Yan, 2022; Khakimotnag & Ahmadzadeh Talatapeh, 2023
Sl Gl o Db gy 55 om0 02 551 6l LBl (i g 33 5 Comanr
sS4 5ysls SRt s iy 5> 9 L .(Boogen, Datta, & Filippini, 2021)
plosil hd S 5 Ol 50 b (551 A 5 5 (st 55 BB e o2 S50 ST 5 i
i Solelay 4 peie L S g I i esliial (Moazen & Saghafi, 2023) 5 45 oo
Saghafi &).\S@GJ_M:\)W)'Q;Jﬁuf.\g”a.\_&@_ﬁj@eg‘ﬂdujf
S5 B b oS 4 Ol (25w (¥4 V4 JL )5 (Hajiabdollahi Mamaghani, 2024
Gonzélez-Torres ) Cowl ods CO2 JS™ 51798 3 50 jLasil 4 2ete Ol (65, £ 5 ¢SS 3 g
35 &5 O e ot (IS a8 HLisl J2alS gl e ol 51 S (et al., 2022
ol Ol L

Sl Sl 5 o S b)) 5 cemigr d ol Sle s Sl VL kST ez S ool
Lol (6551 5 e 45 b gy 0 slaa 58 2alS Cor o (glabesMe JB o) guo 4 Ll 5 00 50
Arabsolghar, Rabiee, Iranmanesh, & shafiey dehaj, 2023; Gupta & Chakraborty, ) 5 5&
Sl 3l B el 5B daOlezs b 53 (65 51 O e (Sl b o0 2 SRl 31 g (2021
Zhao, Abdul Aziz, Deng, Ujang, ) 5 s el Lolazt b (6515 0 0 69,0 51 oy 5 J3 cr)‘\(
35,8 5l obebsl J g ey bte 4 el a5 pladl 3l gy sl oy 3l (& Xiao, 2024
O i b gy o Saay o bt clign J ol Slae 5 ol s VL ST llas s
;! .(Al Mughairi, Beach, & Rezgui, 2023) L ,:alS (6505 o g0 o 55 Ol L (65 5l

m)l:aj "L'L-"k.s'“ J'L.h‘sﬁa.:\.& oslas! Q\}:é,?ﬁ) dwwcuuk‘a-bj&&lﬁ|bc@k


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

1FoF (Lol / ¥ o)lads / W 0)95 / (55,3l (552)a0lp o L;)liihol.,yu soyiargi dolilad

Azizi, Mashayekh, Mehdizadeh, & Yazdani, 2024; Dabbagh, ) .S o ol s 935

Javid, Sobhani, Aghayi, & Parsa, 2021; Eskandarzadeh Sabet & Torkaman, 2019; Taki
e il g o Olass Lw (615 0 4o = )3 (U"Y Sk plasil (& Zakharanka, 2023

13885 5 Dl pani (51 5L 35 g0 DLl args plnil 5 (6 0l sbina Sl (a3
5SSl Ol v (S35 3) jae b 5l 3IL 6531 oy a5l 355 Olazslw
Tabet ) Ceul 31,5 50 5 5 Ol b 61385 5 Ol pans 5121 53 e 5lnn Lol 5l
Sls 59,050 ool 3l eslaul U .(Aoul, Hagi, Abdelghani, Syam, & Akhozheya, 2021
315 a1y db g e Sl o5 5 o SN Oy g0 4 Ol 5 oo Calibes LS (sles (oDt

.(Mauriello, Chazan, Gilkeson, & Froehlich, 2017)

AR5 oyl 59 Y

L Lo Sl e SLa gl 53 dbaslpl 560, 5 (S B8 505 s
opledd &1yl 5 sas b .(Mauriello, Norooz, & Froehlich, 2015) cul &)l > Jlasl oy oy
dm@;}:d,,;t\,umdtf'at,jém)\su\,&umol}:uﬁ‘uaﬁm
polal plags gl aSul w4 5 L .(Lopata & Kocot, 2017) sl ase 25 Calises L s
62 63208 sl (6515 Aoy ol 0 S g 4 0 K35 b 5 shan b oS 4 5L
S bsb sles [ oSTU s Jases Lol i 53 Wil 5 o0 S Sl IS 55 Sl a5
s padid VL Co w5 ol 4y ey S bl w5l sl 1 p3Y el YL
el 53 1 03 i 5,18 & e 4T ol (315 g0 5 (sl 53 el (sbie SO
.Martin, Chong, Biljecki, & Miller, 2022) Coul 0 4é 41,5ty (6,15 5 Ol rans

(e mlwo (odn (5l i Calites slaata o SIS 305 Sla )5 0554l
23 g gn olial 03 28 D) s 4 Dl b i 5 A8 55 ¢ Sy aidS (5)slES
Al S i o s Shes J 557 (6 Ol 5 0 (18 507 095 3l 3l s 3 5 i
Srajbr, Tanasie, Dilger, & ) 5 5 sl wlla Ja_s ufpf g o daje ooy Ly


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

1FoF (Lol / ¥ o)lads / W 0)95 / (55,3l (552)a0lp o L;)liihol.,yu soyiargi dolilad

$lres 5T 3 JUsl b glast )3k jr ok ¢ AV 5 caris 2wl 53 .(BODM, 2011
1) 03len 53 0l i 3lm 5 ST cplst b 383 L5 ) Ol (oo oy 93 ol S oslial L 2
b b3 Lasi5 ,5.(Chen, Guo, Li, & Wei, 2024) 5 5 s a5l (g5l r&» "
Gl ) Sy 4 655 Gl e slres 5 55 Ol 5 oo 0318 507 6013 20 35 S o5l
RS &r e 4 S, glaes 5 (Kesztylis, Brucher, Wilson, & Kesztyis, 2023) » S
Jastietal., ) & ls s 5V los 5 uiS o A 95 O Slacand plo & Cosd (6 s Doyl &~ YL
Olmn 5 (2lo3 Sk (o 2 61 (18 505 S35 31 015 o 2Mie i 552019
Pasban, ) 55 eslitwl el sloul O sis Lo 5 0500 03 5 &St w0 3 b ougb,
33005 o Sl S 3l e A s @les 5> (Sadmia, shahidi, & Mohebbi, 2022
Balakrishnan et al., ) 5 S sslizul SO xS 0L o Jal Ol g 53 g il 5 o))l
Fodle Gé.;}nj W w95 3l 58 Ol S 5 (20225 Du, He, He, & Zhang, 2020
Ol (S AU 5 (mbltgs ¢l e shale 8 Dl Sl (il 02 015 (or 48551 S s
Kim, Lamichhane, Kim, & Shrestha, 2023; Kylili, Fokaides, Christou, ) 5 S esle—ul ;3

(& Kalogirou, 2014

R RITIN A A
laaa; g 5 Oleastlo St 53 1,5 505 5,8 & ot 5l 6ol iasl 65T 5
5 SO ole 8 Slaml o oty Jols Olazsle Calises glt 53 OT 3,187 Calibes
Ol calan ¥ jidey j5 old (gduazus 5 59 0 @\fjaﬁduﬂjiqu NSO SN P
Ol 53 s )8 51 (S s gdoes o ol 5o aﬁrw Gl iags Bl &S das
Dozl Sxis 53 318 505 3,8 & ol Sy 4 5 ol (S 5 2l Bbe 8
&1y Calises Sl g 55 315 505 leslimal 3y €1l s g ol 55 (el 0l aistls
ol Sl 5 ey ol Sl eslizal (g ks WOl i 53 (551 W11 (6,8 ol

Calibes Ol g g1 OT O3 g Gl 4 0l Al 5l O 8 LG Sl ads job 4 .ol ol


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

1FoF (Lol / ¥ o)lads / W 0)95 / (55,3l (552)a0lp o L;)liihol.,yu soyiargi dolilad

4:\,\P\pqg\j@oTwiaLa;jtp;a,uloT&@uuguou:suwﬁaﬁy
e,ui(@w’\goujﬁgﬁ;ﬁ”»w@)auwML{iﬁ;ﬁthﬁwé\ﬁ@u
S0 ssie 5 ¥ it s Sl adb als y JI 8 e 5 p (Sl Jsol e ¥ i 53 S
@uaowuw)w;;\oux}&\ﬁaﬁ,& e 3 )l ol sla S i s Ll )
2335 g SOl (S U5 g ol S Db cao 2ty 1 G0l 612 50585
ook plonil lin O w53 (Gdymear (gl 53 .l 0l o 5 1) O oKils Lol s

sl

OquJJ‘;‘J?‘,‘JJ‘}:{)‘,A‘SuAJ{JK Y
o_gjf?‘))[)\a:}uw;:dwéuwr‘)é@'J‘f&)‘)ﬁﬁ}-ﬁ&&)ﬁ)ghd|)>
)’l@'ﬂﬁg}y}‘\w)]g(Y)c(...)bb).scbcﬁ;lg:)h)_&jl{&}j\uj)‘fmu@&r_iﬁ(\)

3 s e (F) 5 (SO S Slnl 5 ol 5 s s (M) (G35, 5 Gl Slacul

Lloss 5 (dnains 2l Sluwls

e g5l 3 b 51 Sl Sl jasiS ALY
Crmmen 5 613 0 e 53 58 DS a5 3L 4 5L e Lays 5 bae ey i gla s 2L
Ll ansls bolestla gl Ol s (o3 ,5b sl o Oolis 5 oS jltlu sl
b 330 3o b 51 (35 b i) odts J 257 (gl O > 51 6 S sk .(Sadhukhan et al., 2020)
Wl ke 4 .(Janotte et al., 2024) das a5l ax 55 LB S a1y (6551 (6550 4 bl 5 oo
0 3l (Sloyn 1 il 5 Olazln s 4y Jammn (5158 3545 Sy o 41 05 J b 53 (555
s Lo 5 0 sl 0 8 (g g IS 3 e g 53 5 0l (ol s Lo
b 5L 31158 outs J 28 0L > .(Namazian & Sepehri, 2016) ol 03 0 Joos 4 2l &

OT SNTGH,: s IS8l 5 utuats jai wjbu 45 oS 5 L Senlls s oy 5l 50 Ll 5 o


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

1FoF (Lol / ¥ o)lads / W 0)95 / (55,3l (552)a0lp o L;)liihol.,yu soyiargi dolilad

P o3 Klg o0 Al ek ASL 585k o5l 5 5l Gule ol 3 s (sl s G b L L
ropat 5 VTG oo b 55 150 55k o 5 3l Sesly 5 Sy o Sass
soul 4 pie St elge K5 3l esls o Sode Jsb s 0T SenSla b ISKCa Lun
O'Grady, Lechowska, ) das oo (2153015 g5l o MWl am 53 5ol 4350 gl o alols
dsmodis J 1S ki e 4 B 3,050 sled 3 &K1 @ 4> 5 L .(Harte, & Buildings, 2018
Sosleal b Ol g o e Zbils dal g 5 95 LIS 5L 5 ol 5 ¢ 85 Sla e (mle Les OB
Feng, Shen, Shrestha, & Hun, ) sls jes i Co wa by ol & oo ol = a9

.(2024; Tabet Aoul et al., 2021; Zheng, Gao, Zhong, & Zhao, 2022

15392 3 Sl Slawal 31 Gl W gy XY
a,}ﬁJquﬂ,J:iuféur:_w__,ﬂau,Jpﬁ,eou;suu;.;w;éj;u,@y/rh},\,
Gonzalez-Torres et al., ) Cwl Jlu | Calibes J 528 53 © gllae Glos 4y glws (6 5 eslazal
ol 15 Ol (3 mze (6351 JS S1TNY ep s &0) ozl w4 4 5 b o7 (2022
033L Ol gz Sl eslanul e gd\e .(Devkota, Rasul, Chowdhury, & Azad, 2025) 5 55 .
55 e (a1 (6551 b, sba Olje 4 a5 ¢ (il S 5 ale S o >
Wi, Kim, Chang, Berardi, ) 5,15 (6,50 ¢ il 31 5 (6551 O3 e (s lwdgs 53 Slo s ool
b6 gles Ml (gl s lezs bl il § 5 e pIyS— Sl (& Kim, 2024
A i il o ()8 Gale 5 s Olet b (S Lo & S g 55

.(Saleem & Ugalde-L00, 2025) 54 oo 0T b Lo o 515 5 (slaa 58 5 (6551 o e
A3l b5 gles Sl iz a0, e S ST i (les Sl ol pen Dl JUi
Sl sles 035 ol 5 (tale 8 DLl (sl (glas 035 YU .S oa Iy o 5 JUisl oy
S7el; (Guan et al., 2022) Col bapics oo 53 (5351 W1 ol Jale ¢ ilo pn bl
Ju;;tums%qusuétkl,;du;wcsjﬂau.u;l&,fkd\,wu
SaeSls 5 Il Jlisl e85 o) slad ) s il b )5 Gile s )l


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

1FoF (Lol / ¥ o)lads / W 0)95 / (55,3l (552)a0lp o L;)liihol.,yu soyiargi dolilad

3168 sl S S b S oml (Sl Ly G il sl b e 8
Ol 408 1y Basmp s ile 53 SoL S a5y .(Lakatos, 2023) Conl &l > (D]
3 oz 303 Al I Sl QST g odd 5, b 5p 8 ool bigs eled o e
ol S5 505 sl s Sleslial b gty 4 Ll o YU oles Ot (glyls bl glalis
ol 8 Slaul s .Luetal, 2025) 354 on )8 Gole s | Cand gla Jous 5 355
3l oslil U 015 a5 Az o2 slome Ol piz b S oliS i 457 (65 0
Ol g, abgms 3 1) Gl G i s mie gla gl &l ) bghs e 315 505

.(Sledz, Unger, & Heipke, 2020) sls ,as=is

1SS Sl 53 ol paseis Y
Al Sl ot il 5 e OT 43 a5 pde 5 3,15 (slo s 5 Cmnl 45 Dlazst L | G iy
S S slaodiS s s oled (6551 el ST 4 a5 Lol Slest e (S S Sl
Ol s Sl e 5 (8loy93 S o )3L 03 pd o oy a0 (SO S Slanl Lo 5 Olezst Lo
ool I e Olabl bl 5 (S50 P g i ] 3 4385 IS 4
ol pte .(Caciotta, Leccese, Spagnolo, & Cozzella, 2014) &l ol J slazsl_w
O g DS 0355 (6331 3T o go Ll 5 gn s S 0L 5 K8 4 Las e
Rl b S0 e gl (SO S (6551 4T el Sy iy S g3 43 S
S9p ol Jale 358 b 8 A 5 o sn sy SN OL 2 55 i 3 435 S 4 Sl g
31 e A e 01 15 A 15 S 650 0L ST ed JLST 0L 5o oy !
sbos Jgone b Gl i gy bge Bl ot 0 bd b 8 (5554 o 855
.(Abdelmalik, Muhammed, Muhammad, Ismaila, & Aliyu, 2020) 5 &% s casl oS
0352 Ji O 55 s 53 0658 JLasil 3 g5 O ot (SIS 0 2 LS 0 de
39 A8l ol e acb i sl S A5 L (Ken Gl Joles oo 5 Lol y Slakad ol 5 (YL

el 556 (Gla B g Ll a3z gl Ole 3 o g WS is pl @ k5 ple


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

1FoF (Lol / ¥ o)lads / W 0)95 / (55,3l (552)a0lp o L;)liihol.,yu soyiargi dolilad

Huda & Taib, 2013; Jadin, Taib, & ) 3 35 WediS (s peme 4 Oy e T 5 (SGSINOL >
Slorsd 3l bl Ol Sl 5 el (0 g 85 51 S sl ! (Kabir, 2011
S S 4 Tmn (5550 5 p3Y i ) 458 ST & Sl oS 3l ed (5
3 S Sl 55 ezl sl g 385 51 (6 Sy st & Sl oosd 5 GOIMESS pims
»> .(Huda, Taib, Jadin, & Ishak, 2012; Sambhi, 2018) 5 ,dy oo &y 5o b 23w sLw
S agph o led Gl a e by ol 51 S 58 bolestle s el caa S g 5 Dloeis
b5 YL gLl 53 b (5l oS (53,050 53 ol e sl BB (1S g0 5 )55 3l eslizal U
P o090 ol (63 yaali fo&\ﬁu;%ﬂo\j@u}.ﬁcbd\ Sltp 3 (6L 5 sluws (gl
AR 5 BB e 4 b Gl Ol s au B s S eslinal (gl 5 Dlodas I

.(Bakir, Kuzhippallil, & Merabet, 2023) LU

ity Sl 5 225 et B

3 e Sy 0 4 S 5 (p S 3 ) (B man T i il Sl Sl e 5 L
&ugwﬁﬁ;w6u(.;,~_..~@uuaT,;,wdmf‘é_mﬁjQ,y,Um
ol o5 5 18l e BB 5 Y gens il Sl 3 22 et oy ol 51l pas BT
35ls byl g 6,550 L Ozl gl ) sl 4 a5 B SlacanT 4 oeis Ll 5 0 s
G and )3 o gmen gl Al 5 oelo s 5ed Sy p 4 pete el a ugb ) 55,5 S
Ul sn SIS 505 Slam)ss dhis s s Ol 550 51 o8l (AETLs s 3 o s e
>\;(:b,;ﬂQ‘A;>'l_-J&\s):l)g)&_,;lléb_Lséj_@ng_x;l)zgjbfdu&uM
(55 3 b 3 Ol CobdE L & Coils 4 i L 42l .(Shakmak & Al-Habaibeh, 2015)
(Yahia et al., 2021) 55 o 5,585 55 335 Joen ot g0 iy lomea j3 o gb il
S e (6 Ol e Olest b s 3 5 e iS5 pesdle (315 a5 gls w5
.(Fahmy & Moselhi, 2010) 3 S eslitul 3 e 55 Ospcke Sloy T (glad 4


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

1FoF (Lol / ¥ o)lads / W 0)95 / (55,3l (552)a0lp o L;)liihol.,yu soyiargi dolilad

SF 35 s dpe T
Sl S b bz |y bl U sl 02 ST s 51 5V (le> 55 plrl
Vo B A e ga b 13 5 5505 0 5a 3 03k et gl el gl S o e s
staliie B b b oo 5 035 0Ll gl 03 51 2l 3o3 0ole ol gol i jias S
3 ol S )l L;ljfyjs o9 (Khalili, Farahani, & Asghari, 2020) &
6oL sldws ;) J.i_..:.n 2093 Cpl il (- Hleds Cb\_m PR 09k C\}a\ SR 6xfaj|xi
.w&&;o}‘x"Jdﬁ)}}%)j‘é}}wmsuicr‘fﬂSMU’J‘)\?&
s U S L (38 n 5 a3 alons 4y S35 ) e ok e 5a 5 093k el
5 SBS  ¢ ont  40 5 l ew LIS ) L o 5 (S S (LIS &
Tlol s e esls 5L s Sl 655 2 (K bl Do 4B gk e b
N> g s o8 4 Lammn (slos 5 LS s 15 (o slos 4 S o 2 el i
093k C‘f‘ Sdé dwle ¢l .(Hasani, Akbari, Behravesh, & Faraji Kalajahi, 2022) &l
Kolagar, Cheraghzadeh, ) 5 55 s o3l sl (1) alaly 5 ol e S Sleds ixie s 8

:(Akbari, & Farahani, 2020

2hc?

A’ exp (hc) -1
AKT

QL’:K}@.A_.:J_.:;;AGFJ,JJ«,,;@HCcélmdusTc&sgg,}uh@bwtﬁ

I/I.h = ")

231y ol e Slodd e sla g s ¢ gama 15 oo alaly 31 (58 1SN b ol a5
ol b Cod Olos 4 0T Slods izt 5o 3 Ogole ol gl Ol s ABL azils (g s &)l

{(Hasani et al., 2022) 5 5 dal 5= 5V uilS 3 5 5ol e dsb Lods bl gl ooy


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

1FoF (Lol / ¥ o)lads / W 0)95 / (55,3l (552)a0lp o L;)liihol.,yu soyiargi dolilad

Sy oils Lol o>y a0kl Caliiee (glajtony 315 305 il ¥

35 35 90 GOk L Calides gla jtdu 3l odd ags 315 g0 5 slas cdllin I Jidw ol 5o
b T Cab 5 K5 Sosmo & 918 505 pslal ol o 03,57 Oy o&ils Lol oy
Ol a a Lilod s &1 ol 5 ome 585 Lade iS5 Sy Bl i olaal o en 4 goss e 3
o pl e ph or 2eST a5 pde Ll bl i LB il s ol 5 Joe (2 led
Glon los S Sl ol (alqél Oy s j3 ¢ s opl 55 ol (a\qéltgl.akg)bﬁj”}..a} (aLQS
035 51 5 lo dor ;3 Y0 s Loss (glos 551 ,5 lo ar 53 VY Lo sie b 4 Olazstlo 30,0
9l g 53 ST S e 3505m oS ¢SS g0 5 Sl ol planil 508
ORESL 5 Aty s e B B el ge 50 Vb - 5B Sl i Bl ed s Sl
3550 B8 g0 moss Al anils ks 53 1y S Bl Sl L s 0Ll O 1 o1~
3l o oS Sl ala WY YF slead - 555 LFLIR-ES ¢ 55 51 jtagsy cal )3 eslizl
i 83 9does 3y y9d cpl C3 . AS Sl GYL CaSTL sl slal cule dl ol
Aoy EY Lol E Sl am s £Y Ll ol & sl a5 Y00 b sl S sl s p3-Ye gles
L3 53 53 ol SOl s e (Ll (A3l 5855 1S ) o S eI sles
PSCCH NIV U0 | -GN [ VPR S FCIIN BN s PSSRy J TR JUON [k PRGOS
a3 EY B3 Lo s A Sosby 501 S Sle as 3 YO LY T =
A e (Al 50855 oS 8) el S5l (slos Ao, Y Lol S Sl
a s 55l 6l 55 SR ol oo clan Y Ry 53 el plnil Gy e b Gilkee (6515 51 5 S
5 Sl 0ds &)1 e oy g 4y bl Sl 5 ¢ S S Slanl (o)l > Sl

ol 43 8 5 o 3 g0 i e 2w a by e sla gl &

a5l Go b 5 (ol Sl gy o
Gl sl 5 psle oS iils Olazt L 53 55 UPVC (gloo ey g5 3 sl (e onl 5

3550 (JLw Vs 5o 55 (6515 0 g0 Coe) kg 5 (o3 0dSCiils 5 (Sl i) (glacs )


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

1FoF (Lol / ¥ o)lads / W 0)95 / (55,3l (552)a0lp o L;)liihol.,yu soyiargi dolilad

‘614;_;:,&L;ud,,u;,pm.&._,uumﬁu»w.\f&@A?J:Lf..u\a,f,\,sw,j
o b i b o L par i e DLl (1 O e 0l slalin e
Sy gl dobsbul 4 amie S 55 505 50 2 Ols G50 b o ey SYTSI 5 15
358 4 i o 5350 ad 53 0 iy Sl g b e 4500 ) S 53 0 5 0 Gl
das e 0L Y Ko 315 50 5 0 e il 0 0313 0L 03 55 oo Olazst s Js1s 40 5 s (550
& S e 31 (Gl OO 5 ol ot plonil s w0 ety Jbs 4 V) i oS
31 Bl a3 YEF o oty (655 glos S o ¢ S ol 53 ol i sl 0 o gl L
ﬁd&)ﬂé‘}.ﬁ.‘)}‘:j\ﬂ.&;.w\)‘;&Lﬂ4>.-).>\F.A)ﬂé‘}b&}b&ﬂ))bﬂ&lﬁ}&‘b)
c:>=.46&}))(&4}&5%"‘}&.@)3.gL-u\oA.i‘)AS}jjJ’uJ)LGJLQM)JV?/\JAKQ
258 das e OLE Y IS 315 50 5 gl ol o 0313 OLES 0 ey s 2 5 4903 ombe
Rl 03 oIl o e 53003 305 158 e Aoy B0 5 0103 o ol oo b S
YIS 5 3 5t n il b ol 51 Ol 15 4 05 1 3 e (5198 3585 0 oy 152
4>.-)>\Y.‘?:ﬁ»L;\}AS}&J&uJ>b;J.§M>};|JfU’.:JL~@)s\ﬂ.\‘ o oy Sy e fSla>
558 Jous 53 o3 o 3 YEF el 4 oie 5 e (6198 3585 ¢ |3 Il liie .ol 51§ 5
6;1,?,;;,_,;;6¢,.~u.x.:a;,,TvJuL;mm,-\usi;\éwy;rg}ﬁﬁ.@nutﬁ
9 S M oy pl 55 3l Jed B Caa by Sl W LS e ey 45 A e LS
wles M oSl 3§ Sl a3 ¥ 55 S Slw a5 WL Ll 4 b Bl

s e Ol Lo )5 Y8 5 gue j3 1y 6 ey (g3l I (Gl
u’;;,;\6&;6,,@\_:;‘6\4;_,:)&36u6”u,r,xpa,&_:;uémmw);g@u
55 eslimal Slas Yl do (glailesstlo 55 b g3 s CokS Sbsl 6l p Ol oo SIS 505
O e S s e ol pl 5 sad oy JWSSlay I o AT 3 e 03 1y Gl s s
g 5 3 0l 53 s e il 3 (6551 60 e 5 ol Ol b e Job 53 (55
4 by e edt odalie 5yl s logas conl €3 5 515 (6505 0 e 3550 5 Il V0 516
%305 (F S8 53 3 5 (o iy sV S i 5 s oS 53 (SL) (Sa5m 3


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

VFoF (5 Lunls / ¥ o5ladd / 1) 09 / (55l (552)a0bp g ()l 3wl (gl i g)y doliliad

03131 BT lno oy (sl o) 5 dnc i laeSaw 3 Sy Slojon &8 gloo ey 31 (S
S dms o OLE 0 ot 655k b 5 Vb lacacad 53 0T &5 a0l 03l O (ol
w33 V0.8 0ty glos ST Sl pl )5 3l s g am g B jsbas gl i
S bl oy 80 i als & ol 51 8 sl am 55 9.0 0T sles il 5 51 8 sl
Qj@dhkcagﬁﬁéuom}uéhamdéljf}.ejl{..l.ndnbl_.':dl):)_wtg\fsji}

Al el ol et Sl g 355 0 0313 Ladits ol W1 (6,8 o g e

S5 ol (5590 4 S (sl o (Slayssdons LG S 15y !

v


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

VFoF liwnls / ¥ oylads / 11 695 / (55,3l (532)a0lp o LS)IliLol,yu soyiargi dolilad

V. ; e ot |
S 9m55 5255 (0 ool 595 (il iy csloVg) 5 s (SAEY 5 (Fogussd s oty FUSS

tstnle S Sl 5l Sl s sy
Cg ol slaolazsla oS e 3143 8 D 0 la (S )13 51 35 1 (516 g aal] )
Open pds DUSE 55 Sl odd 0337 Calides GlaCand I Oyl > 3N 0 0w oA
S das o DL (B8 a5 el el 0 03l 0L e Dlal p 5 T o i le
s 4;@,@\ 318 e a5 W ossds s by ol ()8 Bile glacand L2l s
Ly o3l 8 il am )3 OVY (slos STuo b )l o s 6555 50 5 (sla Joua .3 5 ood outalin
SIS Gle csloysd Sl oyl (o s & 5L Ll s VL glas o2 o &7 Can o la i 4
08l Olezt b iwle § Slal ool sla iS4 4 55 8 IS8 ool 48 5 Sy g0 WOT s

rl,,;\&P’@@K&mgtfy;ﬂysL;fuu.mwowbdm,wéu@,u,ph


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

VFoF Ll / ¥ oylads / W oy9d / (55,5l (552)40bp g Lsﬂii’h»Lyn CLRogs dolibad

Glos SNl s HUST 55 el 6,8 Ble s o b 5 S slenl 5o bbb 5 ol ol
ol sladd V SKa 3 sl s ediiple 5 sdiBle s Cple (gl ¥ sgd
S I 058 p oualie 5§ 0ken sl 0dd 0313 LA wrkige 5 (B 2udSCils Sluwuls
318 il 453 0FF (glos S 1o b el 48,55 Sy g 0T 53 )8 Gale 5 0l aslsl S b
:lijdjbm.‘\q-}:b..:)\:o.LJ:Ls)\f&btsudjiqwa\;éb@):\“ 3 gd>= (gles oDl
SA S JSKE 55 58 (6,8 o (laleMe B (655 151015 o0 0T IS Gle b ol
ol 2yl 5 il 8 Sl o3 Sadl ) 5 g0 Jowe &y b o 31550 5 slai 4
ol OV L 1y Ll s e 55 4 Ol 5 oo slas ol 3l ealil b .l ol 031> 0L

él‘,n)>4§>\.>u.a.:$=.i3qef)>:ljfb:JL»4?):/\);.)3\5@2‘»)>.>|;u:.3b4?):0.33.,\>J>

B ke Ll e 225 )l i)

\F


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

VFoF Ll / ¥ oylads / W oy9d / (55,5l (552)40bp g Ls)lifih»Lyn CLRogs dolibad

OFLIR { 18.7 LA —k.

i |

295 (0 o gaBly yguas (Al 2Ty (slrgs yolid g pole 0uSLtils (ctule S Sluwals Lol sladly) 5 St
SFF 505

SFLIR, m_,,' - BE : e
550y pgal (0 8ly pgal (Al ad o otule)S sl sbdy) Jowo (anseis AJSS


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

VFoF Ll / ¥ oylads / W oy9d / (55,5l (552)40bp g Ls)li.fih»Lyu CLRogs dolibad

G305 pga (@ o8ly naas (Wi S 50 ooy Sy Soaly) Jora pmeiuts 4SS

:é;ﬂl&%ﬁ':ﬁ,@w)ﬁ o
b3 B 8 ol ot 03,57 Sl o8l ol Gy b6 31 (6l 5 sl il i 5
Ol Gy shl a4 31 G 9355 YLl (Ve IS 3 .S o el 1) LaotisS ™o e
Wl 0 gn 5 gy b g JLaST o 53 o 355 o Lali (o3l nl 51 Coda ol ol 03
52y dal g Vb (S S e plie (VL) JalST Ot S g oy 03 b ) 5 5
s 348 g ot S5 (gl fomn 53 0o Ve IS Gillae s dal g 5 SLSI )
R ez N SB35 B S ) SVLGT 3 (o e 058 o 0balie s 2
4 e gl 5 68 A Lol S JLail g Sy e 534S das r LI ) ()l Liblowe (slallS
los 8, Yl (Sl 5 Dol (oM W 5 ST o plad 1) OL o s S5 55 )5k 4 LS
SIS 507 g 0N S s il (e S 510k ) g o8 > St
S (S s (oo ] w8 D) po Sl gy b s n QLI Ty skas Ol o ) g8 o LIS
4 g pe i odal e bd (11 e o) 5 S s (Jol G b5 Ol 55
ol o 5 A5k 515 (315 (6551 D W15 or (SO ASINOL S5 e Slaies

s Esl 530y (6515 0 g 4l 8 (Ao diS (3 e 4 (-

\#


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

VFoF Ll / ¥ oylads / W oy9d / (55,5l (552)40bp g Lsﬂii’h»Lyn CLRogs dolibad

(g SOl 5 285 jaieds o
N Sl o 03 )3T (illgy Sloali (235 Jowo Sl o agh (318 50 5 s 25w ol 5o
&;\sgS.\M@owé‘u)wdu@ju,um.&m,;\,@t,mJ,-\d_qu
35 5 4 5 sbOles (ol adeis BB sgm 45 T Sle am s F 51 ST les CoMes
Q,,.p,;,.u;mjt{wg,y«wwu}sa,,mq,:mu;.:wgw‘u‘uwm
cn 53 (s g BT (nle S s i s (Sl g ailin DT 53 Lid 2alS ¢ 223
o dd e Cusby 5550 e (o Jee 53 Zusby SR e Ol sk 53 5L sla e

.:;;@QTQ\}\LGJ@M@SML;&:&AKC&L{

Bl 0 (g VLl 31 F0n 5 o (oo eVl ably yyguas (il ol€tils Lol 3 ol N+ JSC
S oalS 81,550y ngai (0 ¢ )l slaals

Y


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

VFoF Ll / ¥ oylads / W oy9d / (55,5l (552)40bp g Ls)li.fih»Lyu soyiargi dolilad

T:.\\JS..:,

S s 8
b ol 53 oo sl il 51 (G e S 0 otu VT (gla 567 Ll j2alS 05500
ede i ol 53 oo R Olemt o s 53 6551 O s (Vb g s 5
PR G b 5l e I blis g 3 e o Ll e (15 0 slaeya Al
Sl b b330 G b 51 Gl St sla s e 5 5 (g Lilid 5L Loty YT L
5338 Csllas glos b (6 (6551 O e 20187 4 i Ll 5 gr ol 5 (i le 8
55 bl 5 (S Ol wl 55 350 g0 O e i5 o Bb a3y 550 e
S s DLl (gl 4 4 56 Slods 31 ¢ b man T 5 at Sl slads 12 2l e
3l s S Olsie 4 1S a5 das 2l 1y (615 0 g 53 e lE S AU A 503 S
2 les i L bl e e e 33 53 4 e Ly e Ll e 0 e S
& 5L 5 0asle el B b iy ol 53 0355 eslimd DLzl St Catliies (slalanid
o 03 g o Syl Calibes Bl glos sbn p Koy o snas bl ja las b conline sl
Calliee S and 53 e oS 5 oyl g S5 503 s 3l eslinl b ¢ iass
5SS le S Sl dlso ey s Sl oils ool s 5 55 355 30 slaOluss L

S -\A:Gﬁ olas @\2) Bry ol ol 4§|)| 6".&‘4@


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

1FoF (Lol / ¥ o)lads / W 0)95 / (55,3l (552)a0lp o L;)liihol.,yu soyiargi dolilad

o3 odinbal gl ol & G b SV 3 158 358 e Ol 5 (o0 Wae 2y Sl (Slplail L
S Sl S3a eV sl jad i o we iy SB LS GlaeS 5L sl dne i
[y 3 e (Slon 3585 Joms 55 olos Cdl o y3 70 B o 15 Y0 39> 5 0dd S5 cla ol &
Sl sl sole gbs Dl S T oS Il 55 s S on slomsl Ol b
PN W TR gjbﬁvjuémm

G Bl 4 3L & Sl Ml gla s Ol 5 oo D15 505 b oo § Sl ys @
ol ple godd &L&ijzwduJJa' GFe sgd (glos CoDustl s gad o iie |y i yls
Ol QU alS Cor ge Ao 5300 B il o0 s o0l () Bile oS s e LS
R ARt BIEE

3 il S Sl el e e e 25 gl Wil o SIS e s e
sdalin o> SO (Slin et ol g oslital (225 5 (5l il go 53 (e
G5 4 S 5 O a3 slme e b hale 8 lad )y pe Jome (sl e
Wl plol 6 318 e amys A 531§ sle 4,50 550> o

okl b 31 8l s> ¥ 51 a8 (glos O 5 (bl Sl 0> (25 Joue @
el Gt BB gbs w S 05

Sl g 53 S8 505 s §3lmesly b o das ga DLt (il 53 0l planil g5

3058 Ol b 5 (S S (ol 5 Dl oo oyl Olazs L S Caliies

G ol 3Ol g sl 31 oals s |y aOles L 31 (6515 o g e 53 ool sl (slallas

Lo od S e base als )b 4 ol (6513455 5 Ol s glaasliy o 9k o

Olabl 0155 0 €O LS Sl 28 b aolamst L 55 s a3 ol 51 ST a0l (65 lwargs

308 Jool Olazstlo aigs (6515 e, 511 p5Y

A o )3 e il e Ol 3l (5513 0 e e 53 (1S 505 Sl eslin

Joe e s I Gad i bl el e b (S5 58 ol 4L s o

2 15 o S ol et 25— g NS Dl (303 el RIP s ao)


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

1FoF (Lol / ¥ o)lads / W 0)95 / (55,3l (552)a0lp o L;)liihol.,yu soyiargi dolilad

S ol Calites (gl (13455 5 Ol pans 53 03Y DL sy sl 5 e
s 51 1sn St (gla s ants 5 shaie 4 Ol o ol T > Sha g3 sl Ol gie 450 43 8
S sl w5 pa LlE (51 sl (5, 0dd cmd SIS 505 mp90 Sl a0l L ol
Rl 4 e Wl e bl (685U e sl Sl eslial b gLt 655 ! o

23 b5 e pasis 5 Sl glalbs 2l 5l )b S

ple 7

Abdelmalik, A., Muhammed, M., Muhammad, A., Ismaila, A., & Aliyu, A. (2020).
Infrared Thermographic Inspection of Electrical Junctions in Some Electricity
Distribution Facilities in Ahmadu Bello University. FUDMA Journal of
Sciences, 4(2), 46-52 .

Al Mughairi, M., Beach, T., & Rezgui, Y. (2023). Post-occupancy evaluation for
enhancing building performance and automation deployment. Journal of
Building Engineering, 77, 107388. doi: 10.1016/j.jobe.2023.107388

Arabsolghar, A., Rabiee, M., Iranmanesh, A., & Shafiey dehaj, m. (2023).
Investigation of Thermal Behavior of Different Common Roofing Systems in
Buildinings Using Computational Fluid Dynamic Method. Energy Engineering
and Management, 13(1), 122-135. doi: 10.22052/jeem.2023.113609

Azizi ,A., Mashayekh, F., Mehdizadeh, E., & Yazdani, M. (2024). Presenting a
multivariate model of the effect of maintenance and repairs on production
quality in pharmaceutical industry processes using the Bayesian approach.
Journal of Quality Engineering and Management, 13.

Bakir, H., Kuzhippallil, F. A., & Merabet, A. J. E. F. A. (2023). Automatic detection
of deteriorated photovoltaic modules using IRT images and deep learning
(CNN, LSTM) strategies. 146, 107132 .

Balakrishnan, G. K., Yaw, C. T., Koh ,S. P., Abedin, T., Raj, A. A., Tiong, S. K., &
Chen, C. P. (2022). A Review of Infrared Thermography for Condition-Based
Monitoring in Electrical Energy: Applications and Recommendations.
Energies, 15(16), 6000 .

Boogen, N., Datta, S., & Filippini, M . (2021) .Estimating residential electricity
demand: New empirical evidence. Energy Policy, 158, 112561. doi:
https://doi.org/10.1016/j.enpol.2021.112561

Caciotta, M., Leccese, F., Spagnolo, G. S., & Cozzella, L. (2014). Automatic
industrial electrical circuit firing prevention using infrared termography.
Paper presented at the 20th IMEKO TC4 Symposium on Measurements of
Electrical Quantities: Research on Electrical and Electronic Measurement for
the Economic Upturn, Together with 18th TC4 International Workshop on
ADC and DCA Modeling and Testing, IWADC 2014.

Yo


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

1FoF (Lol / ¥ o)lads / W 0)95 / (55,3l (552)a0lp o Ls)liihot,yu soyiargi dolilad

Chen, H.-W., Guo, Y.-J., Li, Y., & Wei, Y.-Y. (2024). Lab-based scale measurements
of internal storage of crude oil tank based on non-contact infrared
thermography technique. Infrared Physics & Technology, 142, 105543. doi:
https://doi.org/10.1016/j.infrared.2024.105543

Dabbagh, S., Javid, Y., Sobhani, F. M., Aghayi, A., & Parsa, K. (2021). Reliability
analysis and failure rate assessment (Case study: Heat Exchanger). Journal of
Quality Engineering and Management, 11(1), 61-76 .

Devkota, K., Rasul, M. G., Chowdhury, A. A., & Azad, A. K. (2025). Recent
advancements in low-energy buildings: Integrating bio-phase change materials
and rooftop greenery systems. Journal of Building Engineering, 101, 111790 .
doi: https://doi.org/10.1016/j.jobe.2025.111790

Du, B., He, Y., He, Y., & Zhang, C. (2020). Progress and trends in fault diagnosis for
renewable and sustainable energy system based on infrared thermography: A
review. Infrared Physics & Technology, 109, 10 .YYAYdoi:
https://doi.org/10.1016/j.infrared.2020.103383

Eskandarzadeh Sabet, A., & Torkaman, K. (2019). Implementation Condition
Monitoring in Wind Turbines for Reducing Maintenance Cost with Using
Scada Method Journal of Quality Engineering and Management, 9(3), 261-
270 .

Fahmy, M., & Moselhi, O. (2010). Automated Detection and Location of Leaks in
Water Mains Using Infrared Photography. Journal of Performance of
Constructed Facilities, 24(3), 242-248. doi: doi:10.1061/(ASCE)CF.1943-
5509.0000094

Feng ,T., Shen, Z., Shrestha, S. S., & Hun, D. E. (2024). A novel transient infrared
imaging method for non-intrusive, low-cost, fast, and accurate air leakage
detection in building envelopes. Journal of Building Engineering, 91, 109699.
doi: 10.1016/j.jobe.2024.109699

Gonzalez-Torres, M., Pérez-Lombard, L., Coronel, J. F., Maestre, I. R., & Yan, D.
(2022). A review on buildings energy information: Trends, end-uses, fuels and
drivers. Energy Reports, 8, 626-637. doi: 10.1016/j.egyr.2021.11.280

Guan, H., Xiao, T., Luo, W., Gu, J., He, R., & Xu, P. (2022). Automatic fault
diagnosis algorithm for hot water pipes based on infrared thermal images.
Building and Environment, 218, 109111. doi: 10.1016/j.buildenv.2022.1091 )

Gupta, J., & Chakraborty, M. (2021). 15 - Energy efficiency in buildings. In S. Dutta
& C. Mustansar Hussain (Eds.), Sustainable Fuel Technologies Handbook (pp.
457-480): Academic Press.

Hasani, M., Akbari, D., Behravesh, A. H., & Faraji Kalajahi, P. (2022). Non-
destructive Evaluation of Artificial Defects in FDM Printed Parts Using Pulse
Thermography. Aerospace Mechanics, 18(4), 77-87 .

Huda, A. N.,, & Taib, S. (2013). Application of infrared thermography for
predictive/preventive maintenance of thermal defect in electrical equipment.
Applied Thermal Engineering, 61(2), 220-227 .

Huda, A. N., Taib, S., Jadin, M. S., & Ishak, D. (2012). A semi-automatic approach
for thermographic inspection of electrical installations within buildings.
Energy and Buildings, 55, 585-591 .

Y


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

1FoF (Lol / ¥ o)lads / W 0)95 / (55,3l (552)a0lp o L;)liihol.,yu soyiargi dolilad

Jadin, M. S., Taib, S., & Kabir, S. (2011). Infrared thermography for assessing and
monitoring electrical components within concrete structures. Progress in
Electromagnetics Research, 787 .

Janotte, N., Kolsch, B., Liipfert, E., Pernpeintner, J., Schiricke, B., Estevam
Schmiedt, J., Heuskin, D. (2024). Application of a combination of innovative
non-destructive measurement techniques for structural, energetic and safety
analysis of buildings. Journal of Building Engineering, 95, 109937, doi:
https://doi.org/10.1016/j.jobe.2024.109937

Jasti, N., Bista, S., Bhargav, H., Sinha, S., Gupta, S., Chaturvedi, S., & Gangadhar,
B. (2019). Medical Applications of Infrared Thermography: A Narrative
Review. Journal of Stem Cells, 14 .())

Kesztyiis, D., Brucher, S., Wilson, C., & Kesztyiis, T. (2023). Use of Infrared
Thermography in Medical Diagnosis, Screening, and Disease Monitoring: A
Scoping Review. Medicina, 59(12), 2139 .

Khakimotnag, S., & Ahmadzadeh Talatapeh, M. (2023). The Feasibility Study of
Employing an Ice Storage System in Air Conditioning Systems of Office
Buildings in Warm Regions of Iran. Energy Engineering and Management,
13(2),98-111. doi: 10.22052/jeem.2023.113713

Khalili, M. M., Farahani, M., & Asghari, S. (2020). Thermography of the cooling
channels using steam heating. Iranian Journal of Manufacturing Engineering,
7(1),39-44 .

Kim, H., Lamichhane, N., Kim, C., & Shrestha, R. (2023). Innovations in Building
Diagnostics and Condition Monitoring: A Comprehensive Review of Infrared
Thermography Applications. Buildings, 13(11), 2829 .

Kolagar, A. M., Cheraghzadeh, M., Akbari, D., & Farahani, M. J. N. T. (2020).
Nondestructive Evaluation of Gas Turbine Blade Cooling Holes Blockage by
Thermography. 2(6), 46-52 .

Kylili, A., Fokaides, P. A., Christou, P., & Kalogirou, S. A. (2014). Infrared
thermography (IRT) applications for building diagnostics: A review. Applied
Energy, 134, 531-549. doi: https://doi.org/10.1016/j.apenergy.2014.08.005

Lakatos, A. (2023). Thermal insulation capability of nanostructured insulations and
their combination as hybrid insulation systems. Case Studies in Thermal
Engineering, 41, 102630. doi: https://doi.org/10.1016/j.csite.2022.102630

Lopata, S., & Kocot, M. (2017). The conditions for thermographic testing of thermal
power engineering installations. Technical Transactions, 114(10), 179-192 .

Lu, S., Zhou, S., Ding, Y., Kim, M. K., Yang, B., Tian, Z., & Liu, J. (2025). Exploring
the comprehensive integration of artificial intelligence in optimizing HVAC
system operations: A review and future outlook. Results in Engineering, 25,
103765. doi: https://doi.org/10.1016/j.rineng.2024.103765

Martin, M., Chong, A., Biljecki, F., & Miller, C. (2022). Infrared thermography in the
built environment: A multi-scale review. Renewable and sustainable energy
reviews, 165, 112540 .

Mauriello, M. L., Chazan, J., Gilkeson, J., & Froehlich, J. E. (2017). 4 temporal
thermography system for supporting longitudinal building energy audits. Paper
presented at the Proceedings of the 2017 ACM International Joint Conference

Yy


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

1FoF (Lol / ¥ o)lads / W 0)95 / (55,3l (552)a0lp o Ls)liihot,yu soyiargi dolilad

on Pervasive and Ubiquitous Computing and Proceedings of the 2017 ACM
International Symposium on Wearable Computers.

Mauriello, M. L., Norooz, L., & Froehlich, J. E. (2015). Understanding the role of
thermography in energy auditing: current practices and the potential for
automated solutions. Paper presented at the Proceedings of the 33rd Annual
ACM Conference on Human Factors in Computing Systems.

Moazen, M., & Saghafi, M. (2023). Investigating the environmental impacts of
developing application of wind turbines and the need for the related policies.
Journal of Energy Planning And Policy Research, 9(2), 194-216 .

Namazian, A., & Sepehri, Y. (2016). Fenestration Through the Ages and Its Role in
Today’s Energy Dilemma. Journal of Housing and Rural Environment,
34(152), 85-100 .

O'Grady, M., Lechowska, A. A., Harte, A. M. J. E., & Buildings. (2018). Application
of infrared thermography technique to the thermal assessment of multiple
thermal bridges and windows. /68, 347-362 .

Pasban, a., Sadrnia, H., Shahidi, s. a., & Mohebbi, M. (2022). Evaluation the
convective drying of apple slices: Investigation of temperature changes by
infrared thermography. Journal of food science and technology(lran), 19(128),
353-362. doi: 10.22034/fsct.19.128.353

Sadhukhan, D., Peri, S., Sugunaraj, N., Biswas, A., Selvaraj, D. F., Koiner, K., . ..
Flynn, D. J. J. o. B. E. (2020). Estimating surface temperature from thermal
imagery of buildings for accurate thermal transmittance (U-value): A machine
learning perspective. 32, 101637 .

Saghafi, M., & Hajiabdollahi Mamaghani, A. (2024). Modeling the dispersion of
pollutant gases from the chimney of the Tabriz thermal power plant with
AERMOD software. Journal of Research in Environmental Health, 9(4), 374-
386. doi: 10.22038/jreh.2024.23859

Saleem, A., & Ugalde-Loo, C. E. (2025). Thermal performance analysis of a heat
pump-based energy system to meet heating and cooling demand of residential
buildings. Applied Energy, 383, 125306. doi:
https://doi.org/10.1016/j.apenergy.2025.125306

Sambhi, S. (2018). Thermal imaging technology for predictive maintenance of
electrical installation in manufacturing plant—a literature review. Paper
presented at the Proceedings of the 2nd IEEE International Conference on
Power Electronics, Intelligent Control and Energy Systems (ICPEICES-2018),
Delhi, India.

Shakmak, B., & Al-Habaibeh, A. (2015). Detection of water leakage in buried pipes
using infrared technology;, A comparative study of using high and low
resolution infrared cameras for evaluating distant remote detection. Paper
presented at the 2015 IEEE Jordan Conference on Applied Electrical
Engineering and Computing Technologies (AEECT).

Sledz, A., Unger, J., & Heipke, C. (2020). UAV-Based Thermal Anomaly Detection
For Distributed Heating Networks. Int. Arch. Photogramm. Remote Sens.
Spatial Inf. Sci., XLIII-B1-2020, 499-505. doi: 10.5194/isprs-archives-XLIII-
B1-2020-499-2020

vy


https://epprjournal.ir/article-1-1240-fa.html

[ Downloaded from epprjournal.ir on 2026-02-12 ]

1FoF (Lol / ¥ o)lads / W 0)95 / (55,3l (552)a0lp o L;)liihol.,yu soyiargi dolilad

Srajbr, C ,.Tanasie, G., Dilger, K., & BOhm, S. (2011). Active Thermography for
Quality Assurance of joints in automobile manufacturing. Welding in the
World, 55(7), 90-97. doi: 10.1007/BF03321312

Tabet Aoul, K. A., Hagi, R., Abdelghani, R., Syam, M., & Akhozheya ,B. J. S.
(2021). Building envelope thermal defects in existing and under-construction
housing in the UAE; infrared thermography diagnosis and qualitative impacts
analysis. /3(4), 2230 .

Taki, A., & Zakharanka, A. (2023). The Impact of Degradation on a Building’s Energy
Performance in Hot-Humid Climates. Sustainability, 15(2), 1145 .

Wi, S., Kim, Y. U., Chang, S. J., Berardi, U., & Kim, S. (2024). Novel exterior
insulation finishing: Enhancing building energy efficiency and flame-
retardancy through thermal storage and fire propagation prevention. Case
Studies in Thermal Engineering, 59, 104541. doi: 10.1016/j.csite.2024.104541

Yahia, M., Gawai, R., Ali, T., Mortula, M. M., Albasha, L., & Landolsi, T. (2021).
Non-Destructive Water Leak Detection Using Multitemporal Infrared
Thermography. IEEE Access, 9, 72556-72567. doi:
10.1109/ACCESS.2021.3078415

Zhao, J., Abdul Aziz, F., Deng, Y., Ujang, N., & Xiao, Y. (2024). A Review of
Comprehensive Post-Occupancy Evaluation Feedback on Occupant-Centric
Thermal Comfort and Building Energy Efficiency. Buildings, 14(9), 2892 .

Zheng, H., Gao, G., Zhong, X., & Zhao, L. (2022). Monitoring and diagnostics of
buildings' heat loss based on 3D IR model of multiple buildings. EFnergy and
Buildings, 259, 111889 .doi: 10.1016/j.enbuild.2022.111889

YF


https://epprjournal.ir/article-1-1240-fa.html
http://www.tcpdf.org

