[ Downloaded from necjournals.ir on 2025-12-07 ]

€yl g5 0 (aolilind) ale i
Vo = WY aan VAR )’.:)LJ &Y D)Lo.w Y 0)9

8.0 Zlan! 31 ol Solxidl g 55‘9 b
(S S o 5 (S i (55 1 D olan (5 luding 3O

L?MA& .)l9> v &#d)aob PL@J‘ )

2.8
el 555 glaosiS Brae Lol sl iz I (S )b 5 (SB i
St 2930 Bran i cpl 0 NV Gl os290 )L 3

sled 4 et los )3 (65,3l BAS B pas 1 55, 1 (olepr g (ole)S

HLI PP TN
\wWaa/v/ s

il &)U

. 2 . o . waa/a /vy
GepialesS St 3 (2923)) glgel Sl odlial imgdy cul gy oo
Gged lgisas ol V Ao ) pleile S S (o )l ) (S
sl (2,8sl) Slme ool L o 5 g 5 o] Bpan i o Sl

b oS w0 i guls b dulie olKiwd cuas jl day g 8 sloodly sl Clols

934 o 55 Gpan D caSe o YA ccuad g )l 5l olo VA cislS o292y Zlaal

Tl 53 oy lsal L 155gms) olStmd s j1 ol i ol 005 el e

£ T = - b “;:’B u;l-éq

Yo by S5 yo ol Aol b oS cawl 039y Jby Voo ¥AY o r Al VYRS bl L)
C)J 2 NPV ‘tSL)"")& O"}) )I odlawl l; d.)L.a.dl LSJLJ))I )l U= 9 Al
50 dlaidl angi Hhainyee b cpl b g dales Caute 1o DYVY 55
Sy

naseri_fk@yahoo.com (Ugtmo 03 g) 35 3o ol N3] olKuils dmmgs dlasdl arsy ) yoliis I8

jsalahi@gmail.com

550 oyt A olKetils skl ¥


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

L)l)"l d))}l (AALLA_Q)L;@-LGAJ).\M:/ yyaa )ub Ay D)Lo..z Y 093 V-5

doNdo .Y

(laill Syl g dawg b odg dasle (3Ll (5 olup lipl p e 5 S 51 i
SNBSS YO Gl 39> (b p> bioe Gl sloanlid psboas (55l ool
irlesS & Bane o )lae 5 ol iy ol y9u8 S 53 (5551 by 51 e i o g
G9ns Sabel b el Gpo (5l 2oy Yy Al o) pelail low
(598 JS aaljl 5 Jgi) 2948 o0 o Lozl
$l2)3S Ly ll 3 (655] B s lold 513 35250 oMbl g Ll 4y LSS Ly
S o)l il LY aSal o i 4 st (lpl 5950 (65501 SLBL G pne caibltnngs
Py 0 9 e Saialy > gy 9 Slaios sl 4 (e e & prere ]
o 0Pl b Gimegy cul 3 Cusl aisy 13y pleile iy 3 b SbailesS
23 gy G5 S g ool )8 ot )3 (2323 sl b (0] gmy (539385 51 ookl 55T
S 5 on 15 Jaie (559095 ol 5l oalizal (soladl byl Ulete g T (25 Ag) poune S35
9 x50l (S dy e )3 gy e 0ad Sl gel lgieds (ol ) ddlate > (el
098 (Sloj B3l 1 (Siran b dualie 5 Sian B 9 G g ol sl 4 oLzl b (g5l e
5w 5,90 VYAV 19,8 JI VYD joo g (55595l eolatnl 51 L 590 VYAD yee (JIVYAY
ddol Cuasd (28,3 Jas 1o by (golamBl sl delol 0 0gds o ploxl 10l Zlgel (£599ST 5 onlal
5 it Pl o)l 3 ) Jlo Ve e Job g dgl Glojw plgicas (a923)) glael (5505
Goob 5 VBN TR iloj 85 50 (el Jlo Yo il 5 plabl yn 30 edlizsl LB e
olil b g (35,08 09y b o ploxil (g2ddpo 5 (ale)S S 53 leibl G 5 (555185
355 oo pb5l IRR 5 cNPV (gl Jgo 6 5|

” e ”» &
G Ly Y
- o4

W3 d))ol g_é)...a.o » )I..\f).ub Jal}c 5 (> pio L;A)“"‘“f 4 colie b ol ouis Pl?o‘ u’i"”


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

Voy e s, ol 31 oalizl (oalazdl 5 3 s,

4_‘.3).«49 » U‘ ).ul.» 9 Sgw) JAL& IR P> D ‘5.)[;) Ol dlawlie ‘u‘.o.o[w 4)‘>)9J9A
W8l (o3 gy )3 (555

> )3 9365 (oo 03l Sl (gla witamasr )3 )l Ja5] cgr Jlw S5 lgie 4 O
29:0ly Zlael 5l ool @ )ls 3535 lie ;3 0l oalou] Lgw)y Bl Caa aliswe b ) Kaly Glugwl
s2lgs 2 531y (6551 B (1l bz o el gy Bl (gl g, e g R 93
2ol 5531930 Lot o 0nd plosl (6390 aallls aiz & By 250 cul 3 Il i
D5 0 s b sy ) ooliiul e Byo ond dyme cllllae ,S05 g o0 o)Ll (g4,
Ll (SSB

P ol 15 ot 5 Sl (g2 5 36T (o YO Lo 3 (g3 Sl 285
)] ]) L_Jl.sy.u) Lﬁ%‘)l) Clyel Aol b S oKy K cuas b il cusd CJL) L)J‘ 4 Zedne e PRl
oS g ol 5l (S bl cél Liall Sal clacgw) 5l o, A0 5 @bole ¥ e 1350 0 o0
ool 48,5 Ojg0 (6)ISS diia Al 103 B g (GGl (grdpe o) O

2yS s i S g b pild oKiwd g )b S Kin imio oKl jlg, ysci!
Joeze yabods a8 039y Silogsl 45 IS witammns ¢ yian] (69 05 s (13U5 8 jlaio a9 ol
oliwd g il Lials IS B pan P gy il oliwd ¥ caad jl s ol 03,8 0 32,5 I8 Y ppm
HY5 Y I (S )Yo) Jlo o S A oy zlael SeSTL il )8 jlas 5l o5 o
Sl )l dyje aoyn Ae LialS oud plodl (oolasdl gl awyp L Lials YD FYYS 4
(VYA L) dd o s )yl

Sl Bo SeSumepi clajisy 5 o0 plosl (6590 lillas 4 cawl Lol &S5 ) S5
& e b gy onl 5o bl 1385 s s 505 3 o3 lgal o ol g9
ool iyl 3y9e SeSme Lide e o)Ll ] 4 b a8 LY

il ol i3 g )3 (58] Bpan p 38,50 Jolge divej y o ploul clllas 155

1IDEX


https://necjournals.ir/article-1-1575-en.html

alllas 3,90 Eg090

08w g PB

C-X3)

) @55 Sras Glgise dlsp a8 9 00 ¢ Giale)S) Eorbae 41505 s b lagloizlos (g5lo (500 b

J..\.:.ASLbc).?c.:,; GRS D duslie Jlo aws k.f‘a)') L;"‘)b" 6))'" S8 J).a.a axllas U"l 5 Ll U"‘QLT

6'})-"‘ u_é)m Q‘}:.a J,l?u 8950 axllas

P oS Al S b S ol (Y VP oSzl 5 L) )
o ceeles Slgsh S VY vy aaie s caoles SlgskS VYY1 asl (65,5108 pne oy yo o ol ole )5
o o
bl ralS g pe e
Saod wopde 3l i olidy, soleiile 655 Cupde ptews Codlplle a5l sslitul | o ool b wilg e 6385 kea
O T e Y LW RT3 7t RE JW-YSRINWIRN 4 RRVONIT P EYSCSTRRWRY § gL o ansly Gt le 65, 92480 ( 'bUIdmgsé%i?)' Y
Jﬁa)chL)uwrf’ ul].sﬁﬂ.l)l:}blilﬁd\)\\)lé)lﬁﬁﬁ)&)élf)gdfmolﬁfwﬁ)'w J.Jy.‘a})akﬁyo‘)t\}nl)odh‘ml]g‘b Lt L v
el 0ad 97880 b,y Gaakes YT O] alsls
by 5§l ale s anga (215 (S5l pan 53 (9280 (e wogu; Bdo U aallas il o | a2y Sl ladue S Dl LL3) | e e s s .

sl 00 25l g s (il sled e Al Mol jslaie 4 alep iS5,

(\YAY

[ Downloaded from necjournals.ir on 2025-12-07 ]

1 AnnaKrawczyk,Dorota
2 BEMS(Building Energy Management System)


http://www.buldings.com/
https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

anllas des adlas 850 £gog0 ot g pli ’%
5 G Wl 5 nTslr Cebuails jgige (2I55 oy Cazr axdge & GileolTL diadign )55 whe |5 3l 25 Ol gle albjose, )
9 Qe d
D5 o0 il 950 y0 55 IS s S5 L K8 uizmen I
(¥ ) San
NI
Oezes 5 Sl 065l paslate Dliead g aieden laystS dawg Gemes (else | dsee 0 (B g olaBl slaalie Spme | s Slalo Sslo) .
el on by 55 LIS 3 Jalse 5 )55 5T g3 (5 lone (sl s oS linnngs Olnl KB 25 (5551 B pan S (Y95 (ssiuiy>
iz GSale oz Sl olinl 5 silugi 5 5551 Bran 0 sz adre Caslew disTie lal | wd, Lol Al 5 55l Spae o) ]
OYAA &)15 9 5D N
Al delg> golaidl ol 4 e ol jo LS solazdl
A wieo i Glgien o w0 pleitle S g Bras iluai Jleel b | (250 53 SS g Spas a9 ed e (o)
«(SOgee g b..\::.]a..)
Jrss oy DS am o glesle A
(\YAF
RIS
210 G55l Bras Sals g o3l bl jo plien U ek (ol p pien 58 G 3l by sl eslainl ;56 gy pad jin eelS .
olizle (65, B ras OYAY pad o)
b (9748 0 10 Wiy oo (SIS slojlE Jiali8l 5l 6Kty 2 odle (g sptug ) oolaiul Loed 2y a3 colatul )....L
by N80 (55 slaalge plo g 3y dpan | 55l 5l cslie S0 5 Eyedae OYAY Ll JISs) N
baploaisbe ;3 (caalopm 5 (o2ale)S
Giilﬁu‘léq.oyﬁk_;a‘_g‘)‘)ﬂsg?ﬂ).a@)z;eouébs?)lfawuJ)I.wagi‘_gl.m&j)jeou‘;ul dadigr S gle e 1 colatul Sogee g (olxla) "

BRWIRS NS N IEC TP IWIR §A

olaisle iy 53 G5 Slaals

(O\YAS



https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

axlllas A adlas 850 £gog0 ot g pli ’%
abal ey S oweblise (550ld )35 o )...vL sy S pmeblie slapalSe 5l eslazal L dyg) s o)lgs (69, p wgw, Bi> Y2, ol en 5 o) 'y
el gy B3 el b Sy T 0 6y e L S 5 40 &2 (e o0ls msbliie ologe 5l oslizal I
sl 1y 63b; slo 55 oar YT sgmg 45 (s y5b & el ] slolame o Lol JSie Sl
sy boan¥T il 2als (sl g, 2ol ol by oS o sl el Codls g Cmjlacma | 4yt Lol oy Sl wnld [, ohKes 5 spld)
'Y
CAEL T sl s 5 5 ¢ LA sgam LS 5 L eosllolismy ca s Sl T (518 et ool g, Y-y
Sl ).vyc /AR 565) <FVI \‘Q)-w
g Lo o> SISl odlennly (oo A DI ol S (Glley AL gl (555 2 gy | il Jdee 59y R S Sl S pmy | _
(Y oen 5 ) | VF

el O3l gy S5 e o il

LeyS Jobs caliseo zghans b

1 Sohaili, Johan &et al.
2 Fraiese,A&et al.

3 Cadmium(cd)

4 Lead(pb)

5 Zinc(zn)

6 Teng,K.H.&et al.



https://www.researchgate.net/profile/Johan_Sohaili2
https://www.researchgate.net/profile/Johan_Sohaili2
https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

axlllas A adlas 850 £gog0 ot g pli ’%
ol Budod pl b gl Jaw Vo0 Jlo b op,S laasl w9 oz sloplaizle jo (65,0 &8 ras ) )
o M)aowusj)}\sﬁw&}uJu
PB e plitle i o sbs el gl slacuilw ool il 5l eolaul b S ses o ) Mo, g g29m0) Vo
oun | calizes slogy L o
el gl g @
slas sl adsl HBaipdy laie 4 a5 Vb Slaxs g selyo b lels VOF 0 jo Sl addllae G | Co pae Glo gl « diadisr slo Gl
- 9 RIS
2l as plmif Sl 65,50 o poe Gld piacw 750 Giotie «Bas b Bgu 10 Aliud diodeh aSh | Bpas p il Gly olew )y 4B 6550 \$
¥
. [ARRVIR{S oV
ol gl gl s 0 (glos S jeb a4y (65 B pan i (pl 55U A 00 o olid Sl g5,
oS Ll b (S5 S g5 jshiie 4 alide sloysiS o a5 Ve Cesl (5590 calllan () o _ . o
) - i o ) _ sl allS basl5 jLeasl g (6550 B ae o oS 4 X8
‘_gj)}ld).mo)ﬂ.«)oC;La.:a.'x}'é?fogig"AJLML}ll.wla@elajléjb&@dj)ﬂd)md?ﬁ\sviaf VY

ad YVF 518V slodlos 4 gy o 00 piitie IS slajlS 5 g (SsSma

EEI

T(Y-Ny

1 Siyue,Guo&et al.
2 Nilsson ,Anders&et al.
3 HEMS( Home energy management systems)

4 Geng ,Yong&et al.



https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

axlllas A adlas 850 £gog0 ot g pli ’%
5 éal} sib_:.a o S S RENR) = G‘ini sy Sed olem Gl Yo Jle il
Mgyl sloales pals cel oSl 5l Cgmy Bl ad plovl T CudS g SoSms slo (Sa ST | g G5 sla S0, T (50,5 s
MYV Lo e g 50,) A
bk ye (Gase Slge 5 (el ¢ maieie ¢ pendS) (S (55 e 5l ey B o Al 5l (S 0 " s s o Mg Gl
2l 1ol LPF e slaplaiilo ;3 (5 ¢ priaesl] o« 8T ¢ o) (59,95
G5y 2 DIy YO L+ Gyt s 5 35 yekS Yo LilS )5 Sl T olSiss Sy oty anlllas Sy b
Lo ol i bt yud e (e Yoo (5099 O s b el sl ) 90 Sl Jase So | wl Bl (ol gy T 020 addllas
30 igai b duglin 15 wgms) Canglie cSigml 1 g, b el saslio o oS5 gy Lo il |5 oslial b ol JUl s Sogll [ TOTOA G Kan g0 |04

05 ol s 5IUT GgSny Sae Lang el Sl alls il oo 0l (6 St 5,b 4 Sigul 1
el 0y S Bl S b (6t Sloed LS5 el gl 20T a8

Sigeal 2T

1 Rhoads ,William&et al.
2 Legionella

3 Flint, Michigan

4 Hou ,Tengfei



https://pubmed.ncbi.nlm.nih.gov/?term=Rhoads+WJ&cauthor_id=31940510
https://www.sciencedirect.com/science/article/abs/pii/S1359431117376378#!
https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

DY e s, ol 31 oalizl (oalazdl 5 3 s,

doye 5 S ik 3 £y e ialS ey S im0 plosl lallas 4 kit |
o Shyde (gl 09d 4295 edge (] 4 Cumbie (leBle (HSgtlpes b dpl (b
S8 LVWAA il g &6 oo 4158) ] 42313 390 3 0 Lol b yo 13 bl (K8 ¢lozile
5 gl ans dl> po 13 s slalg) g bl (slasygld I edal § sus laplasle Sk

55 Joo (g0 Jiedin g 42 LSS job 4 Bpae oS ki g (gjlocSin b uien

S Ge ¥
1) 1, aboliiog U nly &5 VAV Em 5 a8 (caiblSul S50 ¢ JpuSle SIS e
G e Sloll plocsizd T 5o e s Jlo iz 351008 it ) (s alel ds2 o
S maboliiog 1Sl lgal uilS 3 1oy laas 30,18 4y 223, elol il s 5 asi 53 1, JguSlo
Lol Ly o (o318 2980l 93 ¢ T(S Slusl G 5l 5,0 285 6l 5 gl LBl 4y el )5 09
9y e o8 Sl S g 0a b lgisds o So 4 Jale WS )18 S0 I pasuie
2,8 oslizl sl s oyl

2 o9 el g uilS B lacals jl oslatl § 38 (PSS iyl pas 53 g 09l
el (1938139, s Jl

5 951 1) (2o Jsbo 0 S)n) ol 8 (S (2923)) Elsel e psbolineg ySIl ol (4
(VW Beg95,5) Tl e 5 bl 3 glsel gl 51 odbisol oy

JiSw K z9e Job sl el S L e " gl (uilS)8 (Sl sy
2 olgS ulS 3 cp VL &S me (s )l ugSine dlasly ] ol b (1S5 L udolieg il

1 James Clerk Maxwell
2 Heinrich Hertz
3Spark Gap

4 Gurevich,A.V.

5 Hertz


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

L)l)"l d))}l (AALLA_‘B)L;@-LGAJ).\M:/ yyaa )AJL Ay D)Lo..ﬁ Y 093 WY

a8 1 5 lesgin | (5t ol iy slage b b e S S 55 35, 290 Job
5)13)55 52 068 z5e Jobo shI> sl JUSw 2l 3 plual (e )3 (6500 98

J5S 5 Jloe &oj > Sl Ao 13 yglsi g el €858 S by Cygyium (55955
b > 4y g ] VY Lo o sl gloel &ty (G555 L jose Ol (5
5l ey eyl b ol (e csishd ol 53 o ol (e SOl S (535 )
el il S i B |y T e Ml 559555 (ol 250 ol 525 lan S 5AM
o (55 2 SIS g, Bl Ll 4y o & 5log )0 (clo JUiSiws bl Atz 59290 O 5 (1S
LS b s S s 03,8 5l s |y (o8 Sliguwy Cawl (o8 asly das o5 1y

(Ol (58 g9 ooeldl sloadlio 5 (LBliir oo 0gMe (S (250 (651 e
Gpaan )10 (St 35 o] (292 JI g g dilate OF (s f3e 4 0l g5 (Sl Slpuls
oitle Slascie (S o e 59518 90 Lol ol atanly alisco (o ygiSh 4 ledlo > (5]
Olgdl Jols &S sl iyl Slaal (6,55 o (Cols g9 9 (b loidlo La w6l Lolos)
Pgd s Esdae g g (olaleySi ool p

o) Jod 5o leidle Jo clyyie VA cone j3 oad A8 plill 5)lge by 18 Sl L
g oo )l Wlaid )3 518 solawl 5yge diges yleidlu pdle > &S eunlas

Aged pleizle 655 Brae 5o Jelse (V Jgo

S5l Bras 59; U oz ) )
o PoREe T
S
oo obiBle ()15 sle)lps 8 Gl
Ce o lazgs slro iy s
e 5ol adg pians § Slagl sloaly) dsp Gla U 5,5 5l
o 2 Seiliwge i Gl el yulai (rdge 80 ;S slapins ol
‘ lo,55L0l5 (59,
g 42 e g Siadigh (635 o J S ot s
' Lss glgn sles (5,50l

SR éuwli:@u


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

1o e s, ol 31 oalizl (oalazdl 5 3 s,

Mabgr (dao JyuS s cuad (b9 1 0lg5 (o0 A y9i90 i 3Shes (giloaine sl
5 e g A B Ble Sytagl ped cudl o § 0d Bulld Wl ygige el LB g0
sy Ol Om daly & Giaoy (ul 3 0)8 odlatul jig &)l Jl gl 2lioge; bl
Slotins 13 (555 e il o] 2 53 5 o] Bl 2923y Elgel ) eslisal 3T g olg) S5
(W sl g ol (olda) 9o 0)3] (ctole S

25 )il dlg) iz g PH oo el s 41 0l (0 gy ISt (liee )3 50 Sl aleo
ol 5l wike b ol 5l S a8 3 olpenm 4 1) (eonmio Cyse BT T ol dlg) > ()55 g,
gl (68 5305 Slilos (gl diy3o (I3 oy (108 Sgte o o 10 > Jla] Sinl
g iee il e Laomo (539l Gl cting 318 9 g 5 &Y o 3oy o S (50,95
Slo (3393 9 ) pily S plesl) il 098 (o oyl J A s o gy 4Y 51 (30
O s Sligus) 2925 l3a28 yos SIS guillS 5 oS S (glb gy e @Sy < pSe)S
P S Bl K sis 4 Olgw,y ouizmen 398 o o by GRS s ) g s dlg) S5 s
395 o 55 Il &y e Lilata 5 015 (0 oo ) S gl

S5 Syan SBT9 Dgusy B> g (2930 Elgel W6 Sex
Sl osee |y ol JUml Ay 39y 5 )l ladilels > & Cusl Jbw (5000 &
(sl ) gy olewd Jai 5l 4 amd o &y bd (ST b il O sles oS
Ca(HCO3)2 — CaCO3 + H20 + CO2
)5 )18 Ol Gl o 3 48 Sl ol g Ay slaojlie 2 e 1Y sl Sl
Qi bl (S Sligu) Condl S sloly plyie 4 0ad S5 Y ol o 098 0 JSCt5
Wl (o3 |y gy GBI S yellioie ples JSil g a8l Gl ¥ ploj cuddS b i
5 ol il el coleg 3 s ond ol Uil JUsl Jials e gesse cul 45 wcdls
b sl o Cosl (65531 digy Bpae oty Jole gl sy 2350 Ol jges e JS ol

))\(Y°\\c ;f‘)gl ) o uT u.a.’xw Cgw) Jl}u‘ JALC Dy uL.a )I ‘) uj Loddd d)juﬁ**’)

1 Oram, B


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

ulﬁ]d)f‘(dﬁ&gﬁ)@lﬁ&ﬁd/\\“ﬂﬂ ).JL Ay D)LM:B&Y\“ 0,93 R4

2o W) gy giade V gm e SOl b ie 5 Ko il 0aiSp S g o) clapli
Jbw (905 p)5 Bpo (gdey Chgw g Gloj aogu) b Jae S &5 |2ided g0 pam 1) (g5 5]

2,5 Aalgs

St S g B yao TN = (halo ¥ G gt 98 gwy TMM

=
X

SHPI I,y yon
B
=

B

( WWW.rgspath.com) :xce . 5,1 8,508 5 Cgmy ol Al (V loges

aloel 3l oslisl Lol ccunl 00 (8 ym0 ilie glayby) gy b ablio (sl 5900l b asis 5l
9 009 (s> (FPIPSS ALl @ i b juas ol pes sk 1l Sidmghy Cbl o000,
1Sl dabad gud 53,05 (£ ) 4 L5 canl 0 3,91 Jloo Yo @l gl 8l ey ol
D9 g5 Shagtune ¢l pliy 22,15

9 (stlrowd Slga jloslial (o (i WS (oo Joo (S5 Sl S plgis 4 (293 2ol
bles Sy g pmaboline (slalie alaulgy T 5 Jolono el 55 lyueis Syl 51 o0lizl |
AR o bS] ol )38 Cguy

Mo pled )3 (gwgimw ol JSB & o) GlaJiSew WL 29, glyel TS
)95 el 9 S (oo Sl Ayl J313 )3 cwginn (Sl e S o 93 o 5l oiSdy)
Sl Jli S (535 po A domsl 53 g 3 o0 Yl Bl (s B psbo ]y S 4 baygn 9 )
kel ()8 gusy 31 g osal o i Sl &y Jlw 5 Jglome (slagygn 294 o0 Sl plate g )l
il (Vb b (S0 58I ol ()b o b Sog8 O ol S (0 (615l o (595 2


http://www.radingodtarsina.com/
https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

VY e s, ol 31 oalizl (oalazdl 5 3 s,

sobr & plaJlun S jis wileioo e Gy |) 83,5 o (3lae Jole 3 &S lagys
dapad (g yiede WS (o Bia | polaw 59y 3 SIS g oy )3 g2y b > CElpSy
295 (50 udh ¢ oS g )3 i 9 Ol A58 g el BB 4 Sl gy oSl ) (595 )
058l gy ol Lo eand ad 30 (318 gusy 05l 5 00d LB (sl (igusy Bl 4y yxie
b g 515 Sl (3 5 Ay i sl (83 L bl Salgd (65 g b gus cgia B yne
2,85 zlgel cpl 3, Sles 5
Baby 59y 5 )l laalils 3 85 sl Sl o inte o a8 0,8l M3 oS poblon
3 oY 095 5 o Jl ol b g al ial3l o slod oS0 005 osge 1y oyl Jlis!
NSy 32 638,85 Jole Ol (5 50 JiSuts STy g jlke daalgd )iz )3 g
D0 ol by (ialS 4y g ladlg) 31 s ialS cow Shguy D93 .ol yieS Sde
Jale 92,8 (plple A8 (o Joe @)l JUS] zolaw 3 ()l Bole o Gozeen Slige) (pimen
Oty 4S5 & Culie b Wigd o 551 BT 4y e Lalate g o &l JUi] 20l s
a8 s 1y pise ool G Az & 2lahy) (Byme anl (B (35w )3 (65l B pan

ol layed g YL Cuonl

Jw @i gdodla

S pan dawly o ozl 1o LT S 395 oy (oo 928 & (g (0] 3 Camilion P
5 s (559955 5l eolawl b Wlgs o )3 1y 198 (65,3l CBrume I iisw A (dtunls juiie) (555
odlil 4l g b b e zals b g S JpuS 1) 38 B pne (e puiie) (2903l zlsel dlos )]
ool oot 4 s LB Ltle)S (clbptugms 5 s2923l; sl (539385 ;]
2Kl sl oSy dalllas g dnols ST dods 4 dxslpo ¢ g lol dmals 834208 v s @
Zloel 3l odlawl | s CBpno (gimee 9 olias V ddlaie (o ladle S Obl bl pls s
Oiess y9S U 4 ol @l mees 5 el o] )3 gy S Sl xSl o > )
ool S o) 0539 g LSl g dged oladl Gl Sy (oS gy 40 Sl oad ploal
ol YU 98 O pSke 5l T e Sylse i o g yad didate O (6 puSojll b SIS

O 5 2ol 45 5 ol s sl 005 5] a3 digod 4 038 3oyl |y lisabs] sl Wl oo


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

L)l)"l d))}l (AALLA_Q)L;@-LGAJ).\M:/ yyaa )ub Ay D)Lo..z Y 093 WA

90yt D 5 (551 By il LBlaie g inle S i ol 1S 5 gy S5 53
p5Y SSam diga 35 plsie ol oo dslad dilaie O (s 4y e b ol )l ol S
2,5 dalllas 590 dxsl> L 1,

Mol g, o oS (gl lgel 31 o3lizl L) Cigusy iy 18T L Byio gy oyl o
8,5 dalg g0 398 (b)) Cuwl o

VE g g Jlod by @pe e W Colus (i L (93 (loiblo) (gl 2,90 859
Srb kel gl 93 (o9 g Jlod sliwly 3 leidlo (SaiS @ dagi b &S o PV Jsb g e
Qb ¥V hls 5 5 sl a5 s )3 bassly 4 Slyygs sl @pe pio A g VOBl L (26 5
Gl Olelio b dw 5 (JsSune

5 Cadms 53 Jolis 45 005wl lales coails (el il cule, b asls dw Jgl dab
opl 3y 13 plesle g 3 ,Sod wely Hles sl ladle Jlod 3 wlgdgd les,bl SO
80 (Jlad pd doly dw Jolds pod ddls )l Coline migpe o VOV U muge yio 00 5l laasly adb
o 3ely 9 e Jlead 3 soly Jlea b U pgu Al 1 cunl iz 53 32l5 jlez 9 5 50 )3 2y
g 3 ol dw g 350 50 2y 93 cJlad )3 doly e piin dib > Cunl gz )3 doly a4
Wyl 8

BB e 361 (35 o wlebomnl o icasl 5)lse ol Jols plaile 1S SIS
1)l (6 )5)8 B gl

oSl coled Jls slod 3 y3 13 g sy Jol5 (63 0 o0 40 VWA Jlo 3 g 350 &g
o dod Ol Hlolid) S e L AYAD Jlo sloyge ;0 50 jitwe o) lassly 5
b odmlde pjdlge g (il

L5 6503l po e V (e 4 sl (sboyguiliiS 9 0> lajhir 53 g (liee (eSS
A ol e i 9 39 ol aoyled 4y o Cliguw)y oS

Lacgesy o e o> 4 Ll 5 38,5 plol il o 5 (sl b 3 ololi IS S 30
slas] g o e hawgs 00l 5 duds |y gy 03l aslsl 1y IS daome (6,0l 5 adss b By

(g co ly 53 slagwy jl odlatul) (SSlSe () jeed dbojl 2lo)Sal) caegome (38 o


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

134 gs'.’.%')l) Glyol 51 eolatwl (galazdl 9 uﬁ ugle,)’)‘

93 lgel (FleiS ) elial g (pd9cind e (ploend Slga Sl o3iiul) (olerd ()8 00
Ajp pow b9y Lol C8,5 oo ploxl jioS Sl duja b plend 5 (SHSe by 95 5 et
35 o Jpes s gacme 411, 5305

s30m0 S5 pizen 5 obesdh 5 (Sle slasby, ite Sl 5 colee & dog b cules
adllas 390 ozl gl Cugprn gy sl 5395l eolial sy (slafad > (535 g
ol o plosl VWAP Lo (elul o ol w3 g Sldee WWAD JLo olo e

ol sl sl BB g (BB anled 15 398 0 QB Jilod (ol jusite plgisas I S pan
5 3y ol 5 edlitl (5] (52102058 5 (ewd S0 sl & 4255 b AS)l3 3529 5ol
Syl Gisy ol 55 (ol

a) (& Jols £ dw Bpae bl o & b dales a8 )5 5 0,500, opl daesly oo jslaiedy
(S35 el 3505 s Sloss ISl 03533 ol o sl iy (s 4 o8 (3 5 T o iy
&gl 5l oolial 51 3 8)95 S5 53 0 ploxl (gl g2 0 g b A8l () S0 Bpue (sl
oLl (o)l el sl sl 3 9 <85 dalis 5113 (2b5)) 3,90 (2923, Elgel Sl o3lite Sl w9 2323,
A Anles dulxo IRR o NPV (Y10 J13YR0) dlo Ve 554 G p ool

EW Jubs 9 4 i .0

O Cugy Jodo 53 am3 o0 (laled |y 995 (SgSume gene 3 (Bpae B ggere (Bpan B o5l
Sl 590 Bjlae (pizmen Cawl A y9390 Byl § oSy sl (KB B 5l Bylas Jols &S
Stk St I Gy i 53 ol e 5 o 5 oleiSl ialeS el e
.)9.\»& FEIY Ls.)..\> Lglm)b )lf d).\a.n UT dl> 49 ol B> ulm>l.w
o @lyjie b SSHE wsel pj 0 a8 bl (o opilgd W core ¥ Jads b

2 oSayie o[V dgd (40,8 dlrdgs) (B B bl cas 55 G pas w )@ Hlade o)l leid e

1 Hydropath


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

L)l)"l d))}l (AALLA_‘B)L;@-LGAJ).\M:/ yyaa )AJL Ay D)Lo..ﬁ Y 093 VY-

B Gpas e dawgio Cijgo & joyailud > BB a0 4dds YO 58,5 Jai 0 L. cuwl celu
2 xS yie AVD dgds dalg SO bny diged meizme ladslg plos (gly olo jo jh9coy (gl (anb
a0 blod luslre
d9ds dde & 58 Gl 5, 0 eolatel 458y ¥O dgus 58 b S jio /Y el Gy
Yo sae )9»»‘59 U)m &S oo & dl.m)’g) 9 Lba..\>‘5 Sl 2 PLY [oa) ) (0 J>|9).lb dl).g 39y -1
Jox £ x Yo =AY
(sl (dlo (9Bl (bl (9> (78,5 5 )3 b (B pae p ST e e prizmen
sl celo 0 CaSoyie V ol b sl j3 (o JGLS Ve v dgus &9&9)94315}#31&@
VO« dgd> Slalo SHypo 4 u_‘)).:.a.n P)fu] e TN )lf d)ma c‘_,.)])JL.s g oo bl A>|9
Dgd o Llod ole )0 S yis

3900 58 GolKiws 5l solows Brae oo, Jlake poois Eovw (Y oo

(Sl p cuSe jo) Bran (o)l e 5903 olues
Y0 &2 oSpS!
V.o Mpe (SeSol
Y o8 dleimy 55 Gl
YO T &)l 8 Gl
.5 S b
oy ok b els
Y. BF.O &5 sk
- siL‘-‘f‘ﬁ)
Y Arogid

Olatlu e Oy 5h0 e
A L )8 Bjlas s lime g (0,8 55,508 286 558 (gla iy 4l 4 axgil


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

WY @9}.}1) Cl9‘°l )l odlazwl d.)LmBI 9 ‘js u;b))]

P > & O e 5 e ndieSTy @Vhe (lp o sl el a5l 55
9 Cans (2Blg 23 Slo jouS (K Hlewd Oluwloee Jud cpl 0 Jdd (pned 4y 0l (B puns alasd
2365 )18 byl 390 il leidl (HBly Brae plon 4 )liliel Bpas Cunl e
G s dunlie ccund jl dn g a5 8 5)lulin] OB pas pSile 18 5 ploxl gy dw 4y oSt
pline; Byae 5:50ke duglie 93193 ©jgo 4 a9 S5 (sloole I oy 5l

Gpas I 5 caSoyio YFASY . 1 &l olSiwd cuss jl |8 olo odoma 10 3 lusbiwl B pune JS
YA 5 db oS sl 0dgs caxSo o YYVAYY 5 &l ol cuas jl an olo oiox 40 3 luilial
BYAY o slawl 5l aged Gladlo d)lbs] Byas (1 SKilo 0l B pas JB S CaSo o
WY+ e & WAV Lo glal b YYD oloyge 5 5 coSoyio WADR lime 4 VYAD oloyyo
2o pd VY dgas oS Cuwl dlas Mo LB oy Joe 8 5l odlitul g dunlis b a8 ud duwlre S jio
Gl 48)3 &g 8 Bpuao o ials

a2 (1Ske — (8 (1o

12310-13859

J8 SSke
= —0.111x 100 = —11.1

13859


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

ul)JI d))}l (MLLM)@LCAJW/ yyaa ).JL Ay D)Loa:} Y 0,93 \YY

30,000

25,000

20,000 //\\

/\// \S‘\ ——1394 Jus

=T / S \ f 1395 Jl

10,000 %L \\/ 1396 Jw
\/ 1397 Ju

5,000

PP ISAF AT P
. )

(Olozlo 55 slaiud) saie diges Gloaisle 55 Bpan Y loges

o3l o ) bgspe diwe pr slakigy 5 IS Siles @ dogi b (65905 1o oo cnl o
ol 2 oo Sitimggy (sgu 1) (o3 B panmie Jilos (3,55 5 lil ol &bl s 5 0B 51 5]
Bgy Wole (B > &8 il plyie 39 Hges 4 Jleal oS G g adg) (o) o L)l
S5 B as zololoed 5 0lodly o aS01 & do g5 b .ol Al MM@K Syt (655 B pas
Jlo (g 0lS0> ity & oy doms ol 4 o oy g 0lo 93 cpl 0 0)L1 L i go e
olo VA ;0 aS" Wi saaline Y clusls ) .l atily ialS slogd g 23 ye o 58 (3 ypas VYRS
Lol a8l alS 100V GBae 1k daolKiws cuss jl o
25 J9a2 > Slimes cua a9 8 Glaole 1 o pn (934193 duglie 4 by je (slnodl>

IO S|


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

\YY @9}.}1) Cl9‘°l )l odlazwl d.)LmBI 9 ‘js u;b))]

S el am g S ol (59090 dglie ¥ Joaxr

PRV Sloole Sile | slaole Sibo L
(0hels) sl g a1 ey
FNAT. ATl VWYY 03959
- VAY / IWOFY war Cudigend)|
WO YVAVY AAY) NRES
\EAY . a5 ADVO %
WY WENE 10,0A0 313y
AR YA Vo5 392 0
- ¥¥.oa YWY AR YYYY - e
- YYM AR I YANAS bl
-Yo/ YVYOA AR N
yyavy ALY AR\ @8>
A RAA avoy ARPAR Cyoke
Y. ¥, V-] INALY Aol
Casdcalice

Loy Sy 33 ialesS s 5 ol oS i gyt i b9 451 & Sl

oo IYAY Jlo cal 5 4LLs ol oaids plodl b cpl o (slduslio 1 308 0 (5515 00 00

osliag 3l o]y Cdl dsSoun g 035 Hleidle (o)l oy Jol Jlo 1y osits apule iy

seb W edg Coww lacgw, | (Sl Glualie 45 YYD e 50 bypimw Sasjb 4 Colie b .l
ol 015 old 2 b WWAS 5 1YAD ks

g caSoyio AYAY: Poleo VWA Jlo liws g 5l Juad jo 5 3 luilinl Bpas JS

2 &L &S Cwl oy caSoyio FANEE Jolo WP Jlo i) g ol Juad 53 5kl B yas

P I Jlo ) ciged losdlo 3ylubin] B ras (1Kl 0dd Bpae B iaS S o VFADY


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

Oyl (65 (delidiad) sode ay s / VYA 30 F o)loss Y 092 \Y¥

Ao b &S 0 dolie oo o VWIEY e 4 WY L 10 g caSoyio VWADY {5500 Chle

ol plil B Bpae o Lials woy WA & cul dasMo LB o yd Jg0,8 jl oolitwl 4

o 53— U5 (Sl
U3 oSk

11361 — 13853

= —0.179 x = —17.
13853 0.179 x 100 17.9

25,000

20,000

15,000 w1394

m 1395

10,000
m 1396

5,000

B ou! Ll 2 (g2 ko)

Ozl 55 sl i) s - Jlo S Jgad (o diged losSle 35 CBpae ¥ loge

@iy O G yae &y gy e cloodls 8] &) o s @ljpaos b il cas b g By
Sras (il g (dead Cogw S lyie 4 039 B Bpas 59y 2 ol S5 Sl 2 by
bl 1905 9 ¥ Cavgn Jodo O g 4 b Julos g b 03l &) &y el azily Jo3 L9 3 o

Ay


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

VYO e s, ol 31 oalizl (oalazdl 5 3 s,

1200
1000
800 -+
//\/ —1394
600 £
\v /\\\ S 1395
400 N7 1396
200 1397
O T T T T T T T T T T T 1
73‘? ?5 \;f )3) §7f fg’ i[ 3} )§ 9 fg 99’}
'\j' y")? k4 )‘%

(Oleitle OF sloiud) raie Aiges loislo O Gpae F loges

okl 3)90 plg) (Sd,S ) (LRl &y drgi L D joguy oS il elil €Bl > g se
5 el BlIS gle e B 55 die ol 5 Gyl g (SlSe Sl 5 Slies sl
355 Lol o3y o) Jloms Jlo ] 53 Lial3l 45 355 sl Cind ol WAB s Jlaged 4y (oalS5 |
eSS 4 ggpb cual gloj Sl aSul Wb 4 (pgl) glgel Sl edlisul & cunl (I3l 4Gl
9 dS” i 1 il &S gy (53,55 b canssole £ (J1 Y 13 5 WS 0 gy sladian
e Ol (gl 5y cas o)l O asslis ol aobs g o ol clale Lil38l Coge Conl g jute
! Joallygiwd p3 130 a8l o 3] g )lI8 Cguy 3350 g 0sd gl lte )3 Ol g witaw 39
JoIs Of clale b 59 ay56 b O dls yo din 13 S 365 0 ST olKiwd ) o 5 e
5 e JS a0 45 395 e ool peuigd W65l alao ol 55 T Gyms talidl Ll ials e
Conl g B adlge BMS p iSw opl 50 e e Liol3l ]y Ol G yae ol gk d35me (6 S0l
555 8 )] 3y50 VFAF Lo L AYAS Lo


https://necjournals.ir/article-1-1575-en.html

ul)JI d))}l (MLLM)@.LCAJW/ yyaa ).JL Ay D)Loa:} Y 0,93 \YF

[ Downloaded from necjournals.ir on 2025-12-07 ]

WBgse 1 ime Jels (Gfame )8 b plitle S B Bpas 3 &Gl wjen
030> .Canl b yLa3 by adlge (] 4 dogy po luwlone plosl 11 asl anily Li& o] 5 wSles e

ol 0 &1yl & Cowgn o> o0

350000.00

300000.00

250000.00 A
[\

200000.00 \ 1394

150000.00 / \ —1395

100000.00 1396
/ \ A 1397

50000.00

0-00 T T T T T T T T T T T 1

(Olizle 3 i) (avne diged HlaiBle 3 Brac O loges


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

\YY @9}.}1) Cl9‘°l )l odlazwl d.)LmBI 9 ‘js u;b))]

a9 Skod
olo S5 @y ()15 slep sleo (SSbee (F g
_ PRI
AN = 5 Al 9 9
J13] 3523 % i 3% 3 I3 J
\ Y Yo, | v Vi ow v | oval | . | e
A | fa | o
o ¥ 0 f y 2 ¥ Y b f
va. | vs. Yyl YA YE LY. |y | vl
% | of | sy | a4 v
0 q o y q 2 b b

Y. V4. Yoo Yeo | YA YA | Yo V. VY. | awd
oY oY | AY
N N A Y 7 A ¥ A s 4

Y¥. YA Y. | ad

I Y Y \

GMtM}A¢ﬁu:cn

e Olgis ay lop (5lod 8 398 g0 oy 5 uad Jl S g e I LS Lod (5:0Le drloxe
Al A3 B pan y3 (ol Salslae

s 3l am ole VA Lod (1 S0ko g 039y dnyd Yo /VF o&iwd s 51 B olo YA Lod 1 SLs
5 b )3 o pSadts clod LtnlS 45 5,8 pMel o)yl )3 olsse 4 sl 43 VSN ol
Bpae alS 4 poxie 33 &5 48,55 )90 ual | Gl 53 6o slod AI38I L
D9 e Jguab )3 (53]


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

L)l)"l d))}l (AALLAB) go-l.f— AJ).\M:/ yyaa )ub Ay D)Lo..z Y 093 \YA

04 dund Ol Al g Cuoud

(b)) e Slaws olKiws Jow
Fofeeroons \ p-8
C YR \ HS-38
YAcr o ogone \ HS-40
VYoo oo \ C120
adgl (6l 08 Glogus = OV Ve v oo e e P JS aex

3B oSyt o Caasd A asudie )3l ) Glelis IS L aslas 3l ¢ 55 8,00 51 e Mail b
Ssse ol Sl ©y0ty I i o b 5 ol 03,55 (slatec uath WAY Lo
Ll el g 29b0 Eopb BpaneS Al gl Jby FIF 1 ol oo o 20d 0 (e o
sy oo JUy FAY & CaasB aSoyio VYo v YL Byuas

2l Ll doe olo S 3 5B caSo Ve Sl i Bpae b p)S Jab > (e
g0 dmolxe Jby V0 v ooyl

G303 O il sl Sy Loy 5 p 5 (sloJuad 1 Silo 40 ) g2 o 3 gl ol sl
R se Slusle )3 5 caayio jo Ll Cuad lgis & )5 Cuad bl 05 )18 55 Cuad glise
85 dalgs

Juy ¥ = 58 ola n o Bl Cond

eSayie p &y 5iS D sl i YT (b B ceSajio o Badpled dnja oS (Jb
Cowo ¥ Lotd B CaSoyio o gl a8ly 10 g g0 0 00 (olaid! Gl ciw VY L Cdgw
o33 Pla5 Caasb by 355 o 315 4 S & ol 2 oKl & a2l ully 250 0m Ly A
b a6 pSaon 398 (lagwp Y2 E5

SV 5a B WA e cadigodyl (gl o )l &5 o olpl (635 00 SSU slaoals s sliuol
Iy LolKiwd VYAD Jlo pgd dew diged laidlu) bl pMel YYFFY 2005 (655 10 b bawgs 1S 4l
b5 ey audl 58 calyy 1y oolKiwd d g WAF Cuiigudy) sl 53 5 03,8 Caa gl jgboay

(-l 0345 Sloj B3L oyl yd


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

VY4 e s, ol 31 oalizl (oalazdl 5 3 s,

&, et 5L 50 Yo Cweld O Jgu

e Ju,—5) el Yo
YA/ V- Yf.7 Jola

VWAS YN B YRS/ Y/ FYOA Ol
AARTRRZATA TYSFY Al

(USD) Lol 3

FrY e s

TRt 4

TWehe

TAGT + 1

995+ |

164 4 o p—— — — T T — —
\*‘l\{u\"@"\‘l\{\'%\p{\i\k{q\*‘lﬁh\ﬁ' S \'i ﬁ Na k"d\\&‘i r\h-\, R \ﬁis\ %D{‘{

(PR 01T FF, 1T e st - (1TVIf0140) 1,FT92 05508

(635 0 S colo) sain ) 25 7 ylogas

Sade VWA Cuigus) 51T Jls pod oy clilugs a5 3,5 disMe i o o sl3gad 5
YWALS 5 dl s disMe el Giliseo gloojsd Cylas oy 5 &5 yob o anl 0355
1) 55 eyt o 55 plas o aopliz o ol aidly RIS IS B yumn oo VA S 3 (oo

255 dnlne i qmpSe i 5> Ciw VY
YYARSXYY = $F15.A C = $F15..A$


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

L)l)"l d))}l (AALLA_Q)L;@-LGAJ).\M:/ yyaa )ub Ay D)Lo..z Y 093 V'Y

Jeas by a1y vas ol aslis canl 00 Gye yiaS olo YAy (sljl & Y5 £Vl
2 Sl 4 dogi b s pMel Wb & jobolon sl 00 ] s JU,VAANYDC Ty &l oS
oS 298 39y B w23y o Y3 ]y adly il Bpae e )8 (o (3l SLL S 4 ]
Sl )il @ Giso cul (B8 L caas (Ll 255 Bpas dop3 VY Laid (S sy aopls
A dals Lol oS gl el 42

S il ploj &1 (e 893 VA sl ) Bjioges olSiwd cuad ) i b5 e (ki
w8)S lai 53 olSawd by 3 ()T Ale I 5 S B paae &l lyie 4 (Lo Lo 5l o e oo 5l
WIRVYPES

13500u) ol | i 55 G pae 1Sl =VFAFY VA=A 4l 5 6 pns

ol —dy 38 Judooi
il Jols Blale cantio 1030) 53 ooyl Al i 93 & 50 ()l ko (Jad i) duwlee (sl
2 yeiS (olaiBl gl yadls & i b1y oypy &5 a5 00,8 o 1) 1w, olSiwd Cual
ool 0l J1)ST (58 4k 8y80 L BV Jlo 55 B pne ¢ Jlo

ISy laisds olSwd ual g Ly Can 0l Gpo Ao Jby OVVerercr v 2o
G puno) wildle 15 G yne ialS Gpo Jols ciglis j1as Jlo o 5l Juols el g il o 4l
(3900 bgurs joboas L) 2l gt 4 J5 caSloyio o &l Cuod )3 (4 S By (oo oo yo
&S A dled 4B Sl 0 Mo VY g o pd Ve slaogms &y g A dales 435 o o wlale
A 25 7 & gl

Jby = YYAFYY « o =(sawl JI o) WD Jlo olo il jd olSiwd s jl Juols Candio

L) by 5o Jby VerdVESe e =41 51 s 9 WYAF Jlo ) ol o | Juols Caniio
(5 25 oog el @ a2y

Jo Ve = Caadio bl pd lojcuie

Jb)\"V‘\~‘\‘/\Y\" =ZY’ D).Qg C))

Jby = YORYDAY =/YY o0 ¢


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

'Y @9}.}1) Cl9‘°l )l odlazwl d.)LmBI 9 ‘js u;b))]

5 o oo Sl 55 5 SYUNPV gl

o oy NPV ]ty el o 03lial bogy o cslmodld 5§ 35 51 catS3lh ¢ dnloeo (5l
Sl IRR=ZYVY Glasbre 3ubo idghs cpl 10 ol dod VY B Y« oy (J31 035L &5 48 cansl

2 S39PSS (nl Cod 5yl £ g sl (35 (o5 JB i GGIpSS (pl Shl 4 g b
Jby Veerve alie aiyl £ Gl b (WA Jlo 3050 )pils Jlo 3 13 il iS55 o))
@ gl lSalopw die pd plidl pladle (pen Cax (GPESS il M Sl b
NSl plear st o) GBS i oS0l sl G by VAR
28 5ot cuns [ daled + oYY )y IRR 5 26 0 Cuto Ao jdY o35 &5 b NPV asl

Al o (ooladdl an g

Oldlgidy 9 (S dmi

oo &8 joloilen 3l 13 (stusly jeeite) (5551 By e 2 (Jite yuite) (223 lsel
5 e pl Bl g sl &y 5550 g Slasusl (1S (5531 Bype 0 (IS8T Jolo gy b
P xSty ;85 Bl o Cagyhen (S599555 S8 b 200 ()i mgmy | 535l o §) Sretee
35 35 65 (558l B a3l gl - atl axtly y9ui8” IS Ldlat 5 i ol (5551 e
gl aias IS Bl do 68 (5 2 o] 86 & Cand gam Slillas 3 Wl ool
38 P8 g ol 450 o 51wl 1l dgute Wlany

Coonl p3y0 (i 33 (Gilog ) g (Sl Sl sl (35 4058 ((S9Sms (laplaiblo ;>
clanls oS Sloy b pm a8 o Joo S 5T wims 40 390 4188 ol jipo b g 3,)l5 Sl
slos dimd o 5 Qe lo Sy (Sl Jlie lgie 4 95 e JSda S sl S8 220 g
POy (F 9 4 diled dadgn | leblo 4l )gige dSLI T AL wily (89l Hlu (Y g (el
1 sly dmog b 2ply o )y e aily 3 (5wl slp (955 Al ja pas @ ST iy

295 (o0 Bl Gise (pl 13 0 bawgi (KB (A )3 (551 €8) pan 5l 6 xSl slagsd,
Bl ipl Slas Juus g bpladls céle p o)la sbglejls sgw il syalp 0
Jlosl by (58 (ng 9 ohaoigns 9 (sialo)S iilop Slgal aiile ¢y (551 gl

2923y Zlael 59965 3l ool el b Bodie


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

L)l)"l d))}l (AALLAB) go-l.f— AJ).\M:/ yyaa )ub Ay D)Lo..z Y 093 WY

als 4 )l clod all g (KB Gise gy S8 can gy gow jl gimby O
@y 5l Gpae 35 o ( Sl 5l 593 g (Do) 4 ogw) Blo caa Glsle
Oy S ) dnol> Bpao oSl jus 5 (gilo Kimjd and B 6y wda ol
Lol 836 o oo ol

G 088 b g My e coles L Wlgie )9S Glgly g olSimgh jl coles Goae O
BB 4 ey S 3 b e plojl b S e (2 1 5 (65T cnl g L
5 B 453 Sy iled (5)en wo U (SSB ise (655 Bpan Jial) S i
D9l 485 jlai )3 ool 09 )5 L jased @lie 5 358 plosl (VL CBL 2ol cnl |2

égb.o

L ol bloyl 5 cilisee sla (250 50 (55l e (WA cll 29, )15 5 25 dseya)] ]
AY BBV asins VY oyled o gl dlais] lalllao 4 525 ¢" o)) ) )3 (oolasl ais,

P8 gle (25 gm0y e 8 (WA ) ¢ s 532l 5 s ¢ 32 5 g8 o [Y]
Olaled et M siedgn JyiS ailol Sliae CublB g (651 Bpan (il a2 bl
S5l e

Sl Slagli wadgr Sy sl i (WAF) o pool e300 5 @058 (ot Y]
Do b1V ddo ¥ oylais oyl (oipl 4 s 4" lesd oo

OhalesS g (s halop 9 (S Glalegs (e Sl s (21" (WWAY) 5alS p a8 g [¥]
P S g S (il dingy Mol s Sirlon 093 ¢ S 900 B s (53l Aty o (S
ezl

w25 Ol 3t (SB)S gy 80 (o "ITAY) (st s (5955 5 L) om0 [0]
oK e ¢ )l Sledie 4Sd Mol 1 (555l Bpan 3 g dbpo 5 (SIS dilopus
Lol (o (g o

bzl la adlhe Lid (g dunlio Julos" (VYAF) (gape cso5uigh g (shoe ¢ Slaals  Solo [5]
«gdbaidl (3l Juo Slaions acblad ¢ )l (KB i (55 Bpae 2l d9m0 > (B
AVD B VY i YV o)led


https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

YWY @9}.}1) Cl9‘°l )l odlazwl d)L\MI 9 dﬁ u;b))]

O 3 Cd g Bras s> dpo oy (WWAP) @8 (b 5 e pslisd90ce V]
L5 e ptalen " iadign S8 bawg NS 4 3 ol 5l Jols (alatBl 4by0 g Gla s

S b 555y o)l el gl (6551 (men (VTM)imel «6)idllg 5 (o caS)lo algs [A]
(S 55l B pas ol gl gyl il S sl job (sl adlate 5

b Cudly gordas 4150 sl e 53 (G55 Bpae gilo dige” (IYAY) sy dile )l LS5 3]
 Erke 407 5 Sle)S 5 Slepe doliale (ypages " )l

8551 4abjly S asgeomalnl (55l Sllae S50 -]

[11] AnnaKrawczyk, Dorota.(2016). Analysis of Energy Consumption for Heating
in a Residential House in Poland

[12] Fraiese, A., et al. (2020). Ultrasonic processes for the advanced remediation of
contaminated sediments. Ultrasonics Sonochemistry.

[13] Geng, Y., et al. (2017). A bibliometric review: Energy consumption and
greenhouse gas emissions in the residential sector. Journal of Cleaner Production,
301-316.

[14] Gurevich, A. V. (1985). Long Distance Propagation of HF Radio Waves.

[15] Hou, T., et al. (2018). Experimental study of fouling process and antifouling
effect in convective heat transfer under ultrasonic treatment. Applied Thermal
Engineering, 671-678.

[16] Nilsson, A., et al. (2018). Smart homes, home energy management systems and
real-time feedback: Lessons for influencing household energy consumption from
a Swedish field study. Energy and Buildings, 15-25.

[17] Oram, B. (2014). hard water hardness calcim magnesiu water corrosion mineral
scale . water resarch center.

[18] Rhoads, W., et al. (2020). Residential water heater cleaning and occurrence of
Legionella in Flint, MI. Water Research.

[19] Sohaili, J., et al. (2016). Removal of scale deposition on pipe walls by using
magnetic field treatment and the effects of magnetic strength. Journal of Cleaner
Production, 1393-1399.

[20] Siyue, G.,etal. (2021). Modelling building energy consumption in China under
different future scenarios. Energy.

[21] Teng, K., et al. (2017). Calcium carbonate fouling on double-pipe heat
exchanger with different heat exchanging surfaces. Powder Technology, 216-226.

[22] http:/fwww.civil-eng.ir/. (1392). -lesle sl o5l glgl allio.

[23] https://www.britishgas.co.uk/home-services/boilers-and-heating/home-
improvements.html#water-efficiency. (n.d.).

[24] Tasisat.com. (1396). cuws Hledlo Oluwwl. 5/p/ Cluwl | panst x5 0.

[25] www.buldings.com. (2015).
[26] www.havacmagazine.ir. (n.d.).


https://civilica.com/papers/l-7344/
https://necjournals.ir/article-1-1575-en.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

L)l)"l d))}l (AALLAB) go-l.f— AJ).\M:/ yyaa )ub Ay D)Lo..z Y 093

YWY

[27] www.nbri.ir. (1377).  gjls s 5 o)y Cliios 55 1o

[28] www tasisat.ir. (n.d.). Cluwl  aws cglo

[29] www.tehranmet.ir. (n.d.)

[30] www.RGSpath.com. 53,65 5 cgmy (6350 Slalllas (VWAR)
[31] www.hydropath.com


https://necjournals.ir/article-1-1575-en.html
http://www.tcpdf.org

