J. Energy Conversion
Volume: 11, Issue: 2, 2024: 37-60

EED) (g5l 5 gaasi-gole 4585

FoYV o VY el oV o,lads VY oy90

5 azod
B0l

3
I
JPrals

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

adg Sly slesS omes 6551 3 (siime (5551 WA WJg R K (slaidlace 5L
Sele s 9 (59,008 «(§ 2

Yoslae all lusl *T ol e 5 mmo doze
m.sahrakar330@gmail.com ;| ,l  Jsd3s  cadbusl ol3T olKitils ¢ Jgd30 sl « Sl cwiiigo 09,5 =)
aliershadil10@gmail.com )l !« Jsd5s « sodwl 03T olKitils ¢ o250 ooy « Kl  wikiga 03,5 ¢, bsbiwl -Y
assaren@iaud.ac.ir .|l «Jgs50 o codbol ol31 oKl ¢ Jg350 axly «SeilSle  casdign 09,5 ¢ bobiwl ~Vit

IREATAAR SNV L 2% /P VARFPAR <STMLY 2% JARVL JNPSHIS

oduS>

-

2y s @51 5l eslil (e (65 Az 0 e golatdl LT ((Salipogeys LT 4 ol gy 5o
(st ol S, 5 0 €315 5 0 Jo (5Lt 39S g i e el Sl S 5 03y ple 5
8,50 el e Ol 4 Cannd Sl 3JUT G andllae ol 5o o plosil Cilisre (6l 0 ) i (5510101 (51
033l 5,55l nlsl 4 (699,9 so 20 P LFInlsl 4 69955 Lo N s A (6999 Sled Jold s 0 Shos (5, 2
b el 0508 13U 51 oy (2 E 5 5 mtssF 2 59959 SLad 95T l5) 4 (5399 slas 4 ols Lt b 5 0 plowl (58
ey Jols lnl HeiS Alidee el an o olpiday pi 3Il0l) (i Bl 5 (c) 2 Sl 5950 adlllae SG i
Ol 3y e Caled 5o s 1003 5 (ale)S ey 6551 YL Jeily 1 (2Bl sl et ol plandl 5850 5 (e
3o s ) e 9Shas )y gl S (6551 g Vb Jemnilly Jods 4 pns (g5llol) (gl allate (e
Ol el 1 Yo YY,0 s aldle S0k 4y 50 5 oy AVA e sl el (65,551 003k as ols ol
Oles Olime g usls 0, Sl S VAYFY, - # aldle (godgs (59,000 e cels Dlggl S VAR AYA aildle gudgs jiole pu
Sl SIe VYAV, e a5 30 oadgs b as ols (lis Jaorecann ) guli .cul el Olgel S YYYYAYYT GLILL (godys

255 S Jlo )3 o LS () Y S @ (lgior 2 S 5

ali.ershadi@iau.ac.ir : clslSe lseagse™
S IS w0 Jols sla &)Y Sl i 5l iz 0w e 2le S e (5551 HslS SlolS
il S,

6)f‘ dalf\.\..} ..\.Jy POveow) S5 laslaie ,.Jlﬂ .o)l..a.c | QLM.>‘ ;60LS)‘ GLc ‘)151).7:@ Qoo dJlio U"‘ LY staw! 0g

Fe XV (M VY 5VFY 655l o Sl (awaige ol 9 39,008 (G 0dgi Slp (2l e 8551 g (e

Yy


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

Al g 030,00 5 L3 5l (oS maj 3] 20 (e (5P Wi Ay i O (ilazo fJUT

EPRV-FE|

Sl )3 sl ey dal dingy )3 0dlio 235 () (655 5l A Sl iy o a3l el 3l e yS ey 555
2y 2o Slapt ool 4185 )18 4z g 5590l 6551 W et 53 (2le)S ey (6551 5l eolitul canddS
S5 Y Jomly hls a5 (blie )3 SoSame Glaome lp ogata wigh e oolital 655 W cqa oS
Sl o (Sloptancens 3l o0lial cond plonil b gus 2 3o [Y ] el o550 a2 5 LB Sl it o 5 e
2N iy R0 e Sy aile S ey 6551 5l ool b ey cul yo cnlple ol 485 8 azgi 050 iaS
Lol 0y (il ale s 9 (395000 G 555 Mg Sz YU el b ikl

Sl ooliul b 508 w5 pianns 5 00k S5 piaas (55lodinte 5 65,551 56T ) 2 ¥ VA Jlo jo (e 5 515
o 5l USiite gl cnl 50 (een Suse e 3,51 35,0 adg 9 ilem @l @l S o) 55
obas g o>y e IVT il (555 Jobs gLt ,5¥5 5801 5 Slogel O (i w55 JSms LS S ¢ oS 0
Slae 2 555 Aotz o s Sy sl sobaBl LT 5 absaniz (luange 5 65,551 w3l 5IUT VY Lo o
Sl 5 Gile s et T 035000 1B s Jols s () SV game 000)S  le S e (6551 51 enli
olz ((Sgatur G y55 HSIS ¢ iz Lz (Sl S| IS e (S IS slapnns 5 5l e (] a0
Soy 2 VA Jlo o oiSan 5 03068 [F] ot a5 GagSina samsl 5 0959, Jobs sLad Y5 580 ¢ glo S e
oslitl 5 (le )T imes 6551 Sle 2 O350 5 et S Gl iy 0 e S ol 5 (55,551 (b))
0ly 4 6 I ke p sloan o S 53,8 (g n ol slad Yo 2SIl g sSan jel (ST eSSy SS9 5
G YYIVY s Ol 0 g5 a3 & 5 el Cewd 4 00,0 OF 418 )5 & 90 goladl Judowi b (wgSae ol (48 (0 yubi]
Sy slp oS S S5 ) solaBdl 5 (Senlindgay LT 4 VoY e ollSan 5 (S 0] 4 550 caSe e
Plgw S coaiiSlaz aw By gl 55 S e 99 5l i (o2 3590 e S D08 5 ale S (b
59318 QLA gl S ey s g g eeS Soiale S w2y s S gl plsl S gilanST 50 uSie an bl
AW S 5l oo, 0 YV, ¥ a4 SGop aS 010 sl (65,551 MW )0 1) o 0 yikions 5 gmandliiS cotnnn (132 plod Lo
L] sls JSias 1) ans

03g5tum) 9 $3hy95 ()l 65l b Gale s 5 Gale S s SG pll oy p & VEVT JLo o oS 5 50

0395 Cuns§ w5t y95 (Sl S5 2 e et talllas (o aiB oy (lailae lgrgo o S S sl
a2 )LSe sl e lapgcl )3 (S az S addsi ol bl les JyuS sl a5 wd ) S s b (232 Sl S
W e Sy abapr (3ludingy 5 oLl os3,551 T gy VoYY Jlo yo olSen 5 aglecsls [V] 0
2V Jlo o olSen 5 oulie [A] sl 551 (50 g (slp 6551 iz 5,50 (50l (s 93— 2le S e
Ol 50 S ax e SG iludnd g anwgd Jlod 4 g W8S I 5B i Slge Lawgs )35 (6550 05038 (s
[3] as gy G52 551 0038 35 gty oud jpama 51 i dlge (iludd lp (b Joo S allie
Slr G )9> (S SIS 0aiS S Slaptun 3 Shoe 5 (651 Jolod - aias 4 YTV Lo s e 5 (5850
b sy 5 odiiS S oiiS Sid s 45 ol LS (gl gl LISy (6 oS 3blis o lalazsl
il Jlo o oliSen 5 olsls [V T oyls YL L L plaplazsbo gl 1y 6551 )0 (574850 (Ul o p0 VYT
9 S0y (@le S e ~SSgetd (S ped (51> ooy e S (Siludige 5 (el g golail (35,55

" Kalina cycle
2 SRC

YA


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

etV o NPV Lo ¥ ol V) 6,90 (JEED) L;)‘)J/"é..l.fdgfb o las ol OL»" s‘_goL'.’:)| ‘slc s)lﬂ)z.o dosee

Wlgy B e85 518 addllas 9550 (olo ) ey — Sdldgeid (g e (I, Gy s 3l (Bl Slag b Gebo 0l
XYY s e s 15 1] 5 oael Sl sl 31, isSms plozlo Sy (oo 5 ol 5 b slosle
) 58,5 IS (5 -l S e e 1 (otion 45005 & e a5, i 53 L3S 8 Khes 00T 55,
O 9 e Gl ey o @3 Sl o s S (Ll G5l 0nd il (st sl by et ()
il 5 (b 595 2 Vo Ve Jlo 5o lSen 5 adlo [ V] wd oslisal (oo S ime) 5 (590 y95 Slacs il 3l s
0>ly 5k (g Joke Yo Sl (Saldged by Jold &5 sund s> (390 S ln S e S
28 plosl ould a5 sladed dgf oaisS mer S L sty 53 G RN ST iluaned 5 03,5 39 0 (silwe 33
S i 5 138005 31 00liian] L i S5 (535,00 05655 5 0255 50T (g9, 2 V- Ve Jlo 5 (il g uaglSTyS VY]
o [VF] s 0,033 00,08 515 550 0 oud adsi (159,008 5 0b oy O (ilulaz 5l 59,008 i 0l 0 3508
Sy SIS S b S5 5 5 ol e (8o b o b & ¥+ ¥ L s ol fSan 5 L
bl 5 gl 1101 28,5 8 eolital 550 55 e (g 55 (655l 1 oo lpie s o) e oS g 0o
CeblB b (gt (g5 55iSUIS 0y sl osliinl b (goed )55 ()l slo ol g i o Sas (2al38l (g9, 2 V- VY JLo o
iy o8 g5 0 ,Shoe (Ral8l (gl S5 51 Sl oolitinl b adanaiar (giludinge S g 00,5 LIS (Sl (65500 e
5 ojbae IVP] oS () s 59y 2 3530 Ban st 55y 2 |y oS e sloyiall 36 5 sl el
waiols plodl 1) aaBly JoS S it adads dats o S0gp S (g5le a5 g5l At SO VYT L o o)
YVVOFAFD aVls s> a0 b qoolaml i 5l 5 ol S 9T (65 b, gauo,0 YA ials & joeie aigs anl )
OLen 5 (satms; W] NGL i) adgs sl 4z jo (5 VV.OF alS 4y jomie 65,1 (el sl azz 5 ,¥o
oMty ol 45 10 (65l Wiz 0dgh 03y 0 e S5 51 (G5l 00 5 9dgE (59, 5 VY Jlo o
529750 5 S iSlg0 5 555155 5SSl ) ST IS c589 5 S0l i (3 gms Jboo b siyon 555005 oS Lo
Ol o slo i (siloding 5 (b & VYT Jlo o o1 en 5 ool VAL 02 (0,15 el8's 5 G glsl ol 2 (LIS
555 ool b g (55 slapi U sy Stlysss slo by o 5 i 5 ] s sl
oo 59508 Sl (500 5 s S (i) 5 e dxgi 4 Y VY Jlo o s 5 S5l [1A] sl S
2N N0 (555008 s 6l 6ok 9 Lo Elael ety 6551 (e 4 LSS e S cadlllae (ol o aniSly
6950 aslllas S g ol anlllas g (il oslinul gl ol Lo )3 d92ge 05l jsbay (ganb B L O] S 5 5 o)
5 Gl e 4 YT Jlo o e g jlogo [Y-] b a8 5 11 jo a5 5508 j0 SulSiss b (slp bl ol 5o
oy g Glalepw (lale S« Sk 5y (o) S 9,0 adgi (6l (ol (g s> Baz e SO 1,35 (Ll
SloglS YYAPFAT A adgs o8 b g el jo Yo PYFYVAY oc az > anie ol s solpiinn pincmws ozl (65,
3 Skae 05 4 Yo VY Jlo o ol 5 jlogo [V ] 05 5l ialol (o3 Ls L (55Sae sloazls gl olilo 32 eels
Sgaz Ghalidl as ols (las @l B Sous sl 6,1 Jlew Sl esliiul b B (g5l (plo)S ey D08 e Sy
) s g 9 983 (o0 (215 003 YT 0505 B 1) alejor <ot 551 0,98 ¢ Jlowsss Coosd Glod b (52 Cooid (g0 ,0 VY
bl 3 oleyS e e o 5IUT 4 Y VY Lo y0 o, Ken g olgmeS [YY] aiise o dgage duoy0 OFY 390 b
A5 8l s b Sl S ist sloboslive 51 solitl b syl 55 5 LI (gl s S, KlS] ISans
655551 w078 SlaghS VAT L blal 1ol g Conl Dlggl S A7 jlade sllo 5 (65,551 <058 (ndan slils )b m)s
IYY] el gom al> 0 40 i
il 85 e ol |y Sl 55 el iy s 8 aea sl SlT sl 45 o slaclS
Gazg boS oy ed mle Gl el (230 Wb g siis oS Jb jo Lewd mls ol colainl cle o

Y4


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

Al g 030,00 5 L3 5l (oS maj 3] 20 (e (5P Wi Ay i O (ilazo fJUT

Ol 5 GRS 9, 2 e 42 Wb Ol )0 @l S ey 55l ez 5l pdy waas Glass Bl VL ety
o o odaline gl (nl Ggelim (b3 Blow 5 @l 4 axzlie g (o p b 09t (hond lie slrar S ae cnl 0355
Dlagdod 4y 5l g Sl 485 )15 az g 0550 a8 ole)S e 5551 b gl oS5 5 @5l 0y slaasly oS
S5l (6 i
Oloipd S 5 9 (29 S JSe (0550 SOl slis )Y Sl sloasly oS 5 lojes O jgoar (legh (nl o

s eie® el 0ol plowll agoracinn s sla Sogll el 5 udgs Gley GliEl Bua b (SOl SGBT USG50
Ol Sln o5 5 e &5 D (y 58S S bl Cgline Ll pl s il Sllllas sla el sl 0ad (B
L85 O ygo aslllas g o) 0550 5L
2,5 ol 2y Tt a Ol [y GResi onl slal e Slasl

N8> (2lo S o) plaes o (B @

65 Bz 0 (ol i (Sooludge i 5lUT @

53 )50 e (0Ll b5, @
e SIS 039,000 9 Glale e (3 355 (liee (o) 2
SIS w055 Gl mizmen 5 63,51 3 Jubos @
L3S Sy e lsegol Llid s g 9 Shos (o) @
s (shaeeleny; 3 IUT @

s T Y

S35l Al 2 &5 pla Gl el 0ud (Bime Algh (nl 5O (owin 0590 ROy WO e SCSLed ) JSS 0
S 99 Gl ST Jlow a5'Y 5V 0551 S S «(ple S e ol Sl 2 51 St el (gle S s
ol Jpame ol 5isn Jol slad ,5¥5 2SIl asls S 5 ibe oot (i 98 JSes el Sligel s R123 5,0
b S ome) (Sl e So Lag () s (0l 50 Sl S (59,008 5 Gl S Giale e (ST 30 O s
Sl o Vb sloo b ygllsl o)y cams Gasb 5 (@la)S e ol 5l oad gl il Jlow 0gd oo Jlib ol sleo L
Sy 395 o0 Buy35 0)kgs bz LoyF JolS Sl ey Caled 50 9 WS (o0 Jhiie a3z ar |y )l (6550 Al )0 5 090 o
03,5 iz ()1 ozl U 1) (ole)S rees Jloms slo )5 oV 0lyz) 553l nlsl 090 9)l5 ) 0yl (5SSl SIS | JSGms 50
HFlnlsl 5l bl L o )ls (Soas 08 g Les WS dadlg) i g gl (Jlow g5 @2 98l nlgl 0 Shoe w098 00 j5ud
@3lely (sl atn 2SI (65531 (rizma D900 (eys @ lallate 3y 4l 4 Jate 5 g sl g 0sdse T
53 el an3a £ 55 (65,551 003k ik (b pitans Gl (w2 3590 Baa @5 098 g0 SBLS (e 5l )Y Sl
Sl SYslae o (sl Sl it g £ 5 2l 5wl (65,551 005k (e 09,5 (RIFN (ol B s (0
g o o3l cwiige SYolne o (Seoliyoga i I3l 5 5l gl (0,51 Css 41 5 s g3l Jobo 5 alis


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

FoXY o N

Yl ¥ o)lals VY 0,90 «(JEED) (g5, fda dy pui

o)Las ol dl..o‘ ‘GoL:,)I ‘sla .)lﬂ)z.o done

ORC
Turbin |

Production

Geothermal resources

Elctroyzer
i o [——— -
e wparation ank

enerss

aslllas 390 s Seilad =) S

W ‘séml 9 L&L{é}a; EYolao-Y

[YF-Y¥] 53959 sloosls jlaie -V Jgoor

Sl 00 OO)BT QS’L";UM) p—o—u.u.u.’ ),.JLJ u.et.’> 5999 6@00‘& \ Js»\} B

RV bl (8 yne ol
25°C Lo slos To
101.3kPa P Po
1.5kg/s 59nlsl 4 (095 (02 (20 1y
210°C sPInlsl 4 99,9 sled T,
150°C ) oSSl S UK (5 4 69959 sod Ty
70°C V 5SSl S S ey 4 (99959 sleo Te
0.85 ey o33k TThurbin
0.8 ooy 035k 7 oump
5°C Sy g 9 Rl PPEva
5°C JENKINCAURTPTY PPcond
60°C V 5SS S y58 4 (59955 sled Tg

A


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

Al g 030,00 5 L3 5l (oS maj 3] 20 (e (5P Wi Ay i O (ilazo fJUT

Tt shez LT Y-

D9 o0 dumle N abal) 3l i L by s sodg Glolejw jlode

Qcooling = 0745 X Qgen M
1S9 0 dlee ¥ ‘d‘.") d"Jo Qgen )“‘\'8“° 9
Qgen =m, xCp, x (T, -T,) M

o9 Jobs slad ,3Ve sl 5 BT -Y-Y

@Sy el a8 5 108 colaiul 050 (9,00 ddei Gz a5 eig g Jols slid Y xSl }.,‘JUT A Ceomdd oyl 0

Ive-vvl sge o

1398 o0 drmlne Voalal) Bk (9595 Jobs sl ;¥ 5SS Glee
Woey = Wi, 4p)
it S35 (359,000 laie
Ny, =3600xM,, )
MHZOM = 8y X WPEMbHZ +Chy ©
alal) ol o
a,, =3.382e 06 *)
b,, = 0.9727 )
C,, = 5.928e —06 )

Mﬂ wﬁJYle _“_‘“

D9 g0 03liiul ¥ Jgaz Lanly, 51 pol gy 50 () 9550 piamm (65531 eVl S

o (558 WL =Y Joar

abal, o 21321

Vvturbinel =, x(h, —h;) VeSSBS 8
W, = M x (h; =) V055l Sl S n
QEvaporator =, x (h, —h,) )80l
\Nturbinez =My x (hg —hy) ¥ oSl S IS G
Wpump2 =y, x (hy; —hy) ¥ oSSl S S ey
Qeongenser = Mg X (Ng =) ygmlasS
Quex =M x(h; —hg) SOl o

3 Chiller absorption Analysis

Y


https://jeed.dezful.iau.ir/article-1-479-en.html

etV o NPV Lo ¥ ol V) 6,90 (JEED) L;)‘)J/"é..l.fdgfb o las ol OL»" s‘_goL'.’:)| ‘slc s)lﬂ)z.o dosee

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

N 5SSl S S sy ol

Wnet, orc1 = Wurpin — Wpump 1 QY
¥ Sy S S gadss lgs
Wnet, orc2 = Wiurbing — Wpump 2 A+
29 g0 drlie V) abal) Sl s IS gads (g5 jlade a5 cS b Coled 5o
Wnet = Wnet,steam + Wnet, ORC QA \)
sl 00 03,51 (a2 9550 s 3l 232 y2 a4y bgype Ll ¥ Jgar 5o
s 4z 58 iVl -V Joar
A 0.75 A 0.95 ) .
ZTurbine 1= 4750 X ((Vvturbine ) + 60 X (Wturbine )) ! oIy
A 0.41
Zpumpl = 3500 (WPumpl ) Vs
A 0.75 A 0.95 .
ZTurbine 2 = 4750 X (( Wturbine ) + 60 X (Vvturbine )) v o=y
A 0.41
ZPump2 = 3500 x (WPumpZ ) v a4
Zoyg =1773x10, Jpmlais
0.88 .
ZEvap =276 x (AEvap 1 ) )5“)2“5‘
0.88 .
Z,ex =12000% (A, /100) Sl Jase
Zelectrolyzer = 1000 X WPEM X Ze ))‘,;'YSJ:;XI\
0.67 .
Zepiner =1144.3% (Qeooime ) &= ==
958 50 dnslona VY abal) 5ol 5 995 g0 03)5] Ces @y s 321 4050 Eg0mme Sl s T 430 £ (e
Ztotal = ZTurbinel + ZTurbine2 + Zcond + Zevap + ZPumpl + ZPump2 + ZChiller + ZHEX + v
ZPEM

229550 dmslono VY aball) Sl s (65,351 035k ljee

Tlex = Mnet + Qcooling ) x 100 / (EXl) (\Y‘)

ool oulidoby-f

Oleise Iy Lo pleil a8 A & jgod a5 sl oo &l Y S o b gy Ojlaeld 5l ST sled SO
:o; EWEYES Ry SCHgpeds
Lol 00y gl pwiige DYl S l38l0 5 b (plo S e e Silo e @

Y


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

Al g 030,00 5 L3 5l (oS maj 3] 20 (e (5P Wi Ay i O (ilazo fJUT

sl 0 il pysilie 5dle 5 5l snlizial b Sl slo,ed slsn 5 ol oSl @

ol el [ )ale s b oylel (claools 3 eolawl b ol ol elapis o o K) dwslio ®
Pl eyl ) ¥ler b Gyl ) ) > 2o g ol sl pd 5o i 0 Slos

— System modeling with EES software

Data collection Ho
l Validation
Thermodynamic analysis i Tes
l Parametric study
Economic analysis
System performance - Economical Analysis
Conelusion
Case study
Environmental analysis
Sy (olid by, -V JS2
b0
s Lzl —0-)

@ L Ogsn Jobs las )Y Sl w2 (i )l el sz s S5 00l (8 yne i Sl 4 4z g3 b
455 ol sl oud gy ¥ JSE 50 (s3luand @l &8s g coslond ol [V (V22 ¥) ol1Sen 5 (5959 i
g olozel BB (g3lw acs Mipdw\wwl Qg Zew | Hlo e oem Lael 5l tagh ol i | et s gLl

¥¥


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

etV o NPV Lo ¥ ol V) 6,90 (JEED) L;)‘)J/"é.l.fdgfb o las ol OL»" s‘_goL'.’:)| ‘slc s)lf‘)z.o dosee

1.9 T T T T T T T T
i % loroi et al.
1.8 Present study +*
. Y A
w K
17 x X
S x
S 1 |
E161 x
2 w
[=H
) 1.5
@)
1.4 -
1.3
T T T T T T T T T T T T T
0 1000 2000 3000 4000 5000 6000

Current density (A/m’)
gLzl =Y JSS

S el aslllas -0-Y

59955 o 551 ngl 4 (5399 sled Jalir (i (sl sial )l 0 RS b 5 o Ften Sl S tal )y aalllae @ el 5o
Ol Griored g Auip 5 9 65,51 035k Bus &b 53 (595 2 eyg 03k 9 IRl & (6999 (2 (29 ES mP
g on 410 p (SgS (G9,0en 9 g

H$1Rlsl 5hele JEsl aal33l bl oo Gl 1 5o @)l JUESH liee g8l nlgl 42 (699)9 Sles (il 31 L &5 2iS Wb
JES e GRS 58 45 555 0 420,5 amSs y sn I3 5 5,5 Ol olinm oSS ) 05, S
8,55l 0wl Sl sl JSe (b 5o a5 lelse ke Sl (S 0 s bl e 5L Ol >
YFe Ve 5l eilnlel d (699,9 (loo iulidl ccawl oads ools ylis oF S o oS ol yles sl o5l ulgl 4y (604,9 (sloo
I3 o5 el il e 392 e s 3350 55 ol IS 5 e JS ol a3l sl 15 5 4z
el lall 4 (53559 slad Gl o 458y A (S, SIS ) S st 4 535 (T il s
9 5 S)n Ol a5l e 4 bgype anja 5 Jali3l a5 Sl o e 438 £ 5 9 el (65,551 035k (il
el D55 )NS5 S e Rl e

o


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

Al g 030,00 5 L3 5l (oS maj 3] 20 (e (5P Wi Ay i O (ilazo fJUT

30 84 : : —_— . 1400 3.5
81 824 - 1200
26 80 I ~F30
) - 1000 =
S z
=244 5,78 = | ‘ED
£ = L 800 O =
8 g 3 o
< 224 ,2 76 ar2s o
a4 &= = gJ
z 13 -] -
©90d E5744 st S
S =
m - 400 o
18 72 4 2.0
16 - 70 4 - 200
144 68 0 L1s

— T T T T T T T T T T 1
200 205 210 215 220 225 230 235 240
0
T, (O

o 0 yShoe 59, 2 951 nls) 41 (899,9 sleo y3U -F S

2 6999 Jlow slod (Vb 4 425 b .ot oo elis] (29,5 (g5 9 e sk 50 (olsl g oe B )95 (53959 SLed
eSSy IS 5 Cmtys? IS Galil sl a0 5 4y Y abai (nl )0 5 Jlow (ST S| S0l IS (58
OB ke 2929 5 U5 65,55 abaly 4 az g b el S cal sl IS B Gl Sl e (pl a8 098 o0 SSE )
b 55 s Sloapo ool a8l (al3dl Ol cnl oS 5 s & 69955 slos Gl L 0T S50 50 (29
Sbed (8 69959 Sled Gl s oo onmline O IS5 )3 .2l welss il 55,5 Sl 4 5l 5 S5 LB Rl
oaalive (izrad 39 00 (G908 S 5 9 s JS Ol (l Bl Sl ol S (Blo a4z 0 VY BT 5l 5 63959
i 533 5 s 6l 53, 55 s 45038 5 Cline 5 53,55 o35l st 4 59925 sled il U w35 o
6555 5 e ains el s 5] il W S IS i slime 4 65581 el il il 3l 5 el
oo il 5 (65,551 005 S Wl JS LI Giali8 L oS el (595 Jamsgi pens (pl 50 0als ol ade SIS las
@ @ arg b osdion ole 5,50 Slapius 5 Sl 4 55 s 53 9 J5 I (Rl pitas an e Gl e
63955 Sled GBI L Sl gl (b 50 38 30 3l 5l (S me8 (53959 sl &5 285 am (g oo 3
Gl 4 e el (295 les bioe (I S g (g sles ol ks 3 <l (B2 L iy
e S35 Ol Rl & e (e 6999 Slod SR L (rlply 09d on pitanns (15 W5 S (699,955
e 43wl g b oo SRl (29,5 IS LAl Ol Gl Cdedy 55 pitann (63,55T 003k azmi )3 0l wales
6ol e & 1) (g 4 (63959 SLed (oo ¢ obe slaluslin] B il oo Gl (S0 s Rl L 5
Cely S jaue Jome o oo Il oals el (98 leisle g i 4 az gl bdes iol8l Gl 5 ols iol58l
w2 yd Gl el imygs 4 6 Jlw 599)9 los SRl 358 o0 it Kig, 55 (213 g anse RIBHUS B rals
&) lp oS Sl Gaygs 4 6995 sled Gl Slacas 51 (Ko 3)90 (nl &5 35800 myg (29 ELB S 5 Cugh,

t5


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

etV o NPV Lo ¥ ol V) 6,90 (JEED) L;)‘f/"é.ld'dgf:b o las ol QL.." “5.>L§)| ‘slc .)lﬂ)z.o dosee

g g0 ookl dae yinle S g, 3l belSg 0y ]

2154 78.0 . , . , . T . T . 880 - 2.3
77.5 -
77.0 - 870 — 22
\’3 =
2104 2 —
= >, 76.5 = -
s |z 5| =
[P .0 3 —
+— 5 (o] o
= 12 76.0 5 - 860 2, 2.1 ©
C& G~ = o0
(5] 15 o
3 = S
e} > <
S 8575.5 = >
2054 @ a T
o =
K o)
75.0 - - 850 L 2.0
74.5 -
20.0 - 74.0 -~ r - 1t 1 - 1 *r T * 1 840 - 1.9

| v v I
130 135 140 145 150 155 160 165 170
T, (°C)

o 8,5Lae (59 » m2y9F 4 (889)9 sles 5B -0 IS

033l g 43 Z 5 (G dsl (39,008 et AIE 5 (59, 2 Hglnlsl A (699,9 (o0y2 (20 5L ey PSS o

9 i JS Ol SRl el ol 5 Bl az,0 YO 4 0 5158l nlsl (695,55 (o0 (20 GRIl el ond g (55,55

o 575 5 A o ) s S ol e bl 33, e s 555308 Sl Cline i

0 oIl 098 (oo 0dg 395008 lg i8I g, sl esliel b (rizmed g (5eaST g (39,008 (Shm oimd JuSaS (sl

5 s Oles &5 Lz Swlond ange &5 5 65,55 005k Gl el ol S (il 4z 13 YO 4 0 51,58l 01l (69955 (o0
2,10 s abaly p2 b ais 32 9 0050

v


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

Al g 030,00 5 L3 5l (oS maj 3] 20 (e (5P Wi Ay i O (ilazo fJUT

60 - 76 . : . | . , . 3000 8
% - 2500
| L
g =
= < L 2000 Z =
Soq & 1
s | B 5| <2
= 2 - 1500 2.F4 o
=4 = =]
- ) ) o
2304 = b E
O 20 =1 =
o - 1000 &
a5 =
ClLa
20 <00
10 4 71 . I . T . I . 0 L0

5 10 15 20 25

Mass flow rate entering the evaporator (kg/s)

o O 8hos (59) 2,951 plol 42 (5999 (07 (20 E 5 HSB -F S

e s (G395 (559,008 g pln s JST (50ds (g5 A0 B 2LV Sl a8 003k i8I L ogds (e samli e VY SS yo
55 2 ey 003k e 236 4 bgpe e e | Gadgi (159,008 5 g ol Ll cde ol aidl ol
LYo pSdlas sloelsl g o)ls cas ! 3 los a5 (gadgi (lgi 10 Glodes o piaw s ol 50 o8 a5 |z cceils
Golss O3ordee Azl ;3 5 00,5 Joe i )nYe il igonly Olg GRIBIL G S o0 S eys )l sl B0
Ored g it (65,551 033k SRl Sl (e 033l (Al 09h (oo omline rizres S o Ty (Rl e
53551 033 4 Gl gy s pol ol 42 lsiisn | J1oges l 1o (53,51 lime GiliEl e el o s dipze £
Gl 55 e (65,55 e e 3055 55 8 L oy )10 e s alally 0 b e 5955 05
23l walys Gl 555 g 5 elS Sliages a5l g pie s 503 01 Gl L 5 s (slaan e | asdly
5 &l Sl ia (29, Dladdg (e cadpled aiype Gl 4 (lgioe aiape £ 5 IRl oo bl pioen
25 6p &S At (pl 4z b a5 AT Wb izen 35 o)L ] e B35 Dlele o adg pas 5l B L Glaa e
3 5 Sl 005 Aoty (gudgi (g8 coad Bro anie gl 4 sl sad A ie ¢ Lol g )0 0als colitl gl 2

el 00,8 o iol58] pics 4 2 A

A


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

etV o NPV Lo ¥ ol V) 6,90 (JEED) L;)‘)J/"é.ld'dgfb o las ol OL»" “5.>Lfs)| ‘slc .)lﬂ)z.o dosee

2404 80 1000 2.2
23.5
2304 784 L 950
. 2.1
22.5
76 -
22.0 - 900 |
] = =
05985, [ Zh20 -
=210 >, -850 = =
Q St
L2054 £ 714 = <
Q o —
w2004 .2 800 2F19 T
a4 1= o en
- 1954 o 70 |53 o
3 1 = =T =)
S 19.0 Ed L 750 5 >
S 68 Bt T
1854 = =
4 [ ] O
18.0 - 700 -
g 66 4
17.5 - ] Y
1704 64 4 - 650
16.5 -
16.0 - 62 T T T T T T T T T T —- 600 - 1.6
0.70 0.75 0.80 0.85 0.90 0.95
Turbine efficiency (%)
s 38os (59) 32 (s 033k U -V SO
solazsl J6T -o-¥
szl il 0ad () p i (ol lizl 3o &5 pizen 5 f0l IS s aije IS £5 @58 ¥ gz 50

£ sl o o ¥ Sl Sl S 5 ) il Sl ) IS a5y Jold e ol Cemn S 4 s
S axly @y 3lato Loy (s 5o s 450 G YL ol oads sl il YO V0T Ll s J5 4y 50
IS alg ) 0SSl SO S 5l d immed el sl 5 YN,V Ll T Jlade a8 el ) STl SLSE
Celw Yo o fY anie m 5L pde Jla axly 5 ol Hlade o s il el 1 Yo F0A 4 LY (STl SO
el p YO TTY Jlade b o559 p Jobs sl ;¥ pisIl axly (izres Cenl laaly (o o ago 5 0 S il

Syl )13 laay 1o pau 09,

(Sl plaps ilidee gli2l g lauxly atyse 25 -F Joor
&/h) Jlais a1
VY,V VoSSl Sl S
£.0A Y eSOl Sl S

ABAS OF9x Jols slae ) nYg sl
Al s> Sl
veof JS ze

¥a


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

Al g 030,00 5 L3 5l (oS maj 3] 20 (e (5P Wi Ay i O (ilazo fJUT

st),.n dxfllas -0-¥

L 555 Cglite lopelil 1 e Lo s (ol 1 S o o ol 525 e LS 5 g ao S L msiy (ol 2

g se &) gy 5 Jelod Sz @l 5 955 o0 sy 0ud (S s (o 4 e Gl e 5 O Ll

2 Sbllae bl Lo slod Sl ;86 gl cnl jo el Gledol 9 5 5 19230 Sl et Jold (5l joe e

ol 2o yS ey 6551 S5 32 T el (St Luzee slod & 11z 0d oy p ol IS e 0 Shos (5,
el 0als osls las ol ands g9, p Fldllas sl gl CoBae A IS (o

Sallas (slo s sy A S

45)9.’90‘.«.&) el 00l ) G:LJLEA Lgl.m]e{:ﬁ: 6‘)3 ‘5&[“.» Oygods Jlo J9b )oJaT,;ngLoo u_,.f.,L..a u‘).u..u q J&.i,)o
4z ,0 00 slos g 31,8 ilw ax ;0 =10 slos (o Slllas slo s aljg, Jaie sloo . Sloe Ol posd a0 oo (lis ol
S Wb bayed ailyg, sloo Sl dslin Cyo ainn alize oo oo (Sl gl Sllllas jod aw (yuioren

el 5 o g g e Laoe (slod (n feS g Zewl Glediol 5 J9350 b 4 bga e Laome (glod (i oS


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

etV o NPV Lo ¥ ol V) 6,90 (JEED) L;jf/"éﬁdgfb o las ol dL.o‘ “_@L:,)I ‘sla .)lﬂ)z.o dosee

60
50
40

30—: :
20 : 1_..1'*” "'A“ houi
o | ,Il' 1WI ‘* ."nl_lﬂ .'. i

Ambient temperature (°C)

R R ——— Tabriz Ly
" -‘\ .r\"'-m4 |' Esfahan I*L.[r " ﬁ
-10 4 ‘ || : Dezful v
=20

T T T T T T T T T T T T T T T
1000 2000 3000 4000 5000 6000 7000 8000
Hour (h)
o s Jsb g Slalllas (slo ot Lo (gles sy i -4 IS

S sS4y o 5930 O 5L 5525 S Lag s (5055 (s pie ke gy lyesis Vo JSE o
Lo glos Gial3dl b ams oo (Lt gl a5 jsblos ol onds ools Lid Silalllas s ams (gl ailale & g0ty Lasms
Ol Dlrti 4 deed (g g Wboe AL a5 (9,ea Oliee (DLl Juad) (855 9 Y5 slaole o
s 555y SIS S st 50 o 51 3293 A0 5L 3,50 (S iS50 o8 L 08 s IS (sl
S 5dee @l oo L 5 (Rl 1 it G (39,008 Hl0ke (g8 Wy obs‘ el Ly L g 09 oo
Selo p S olS VFO- 350 olo jo (Slalllas sl e (sudg (3gy0e fSTa oS ol (lis (39,008 Sl gb S et

ol Caels 10,5 el S NNV0. dg0 ole Sy Sldlas slojels sodgd (59,000 JBlas o
1700 . . .

1250 4
1200
1150 -
1100
1050 - -

-
January  February  March April June July August  September October November December

Month

Slelllas slo o saulgs (139,800 albale Sl pis -V S

o)


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

Al g 030,00 5 L3 5l (oS maj 3] 20 (e (5P Wi Ay i O (ilazo fJUT

Lasgs iale s ol 00 (o) 52 s 5355 stalo s 55, 2 Slalllas (gl 0 Laoms (glos i V) S 4o
ol gl a8 jebolen w8 oo el (e Fires 6531 51 1, 955 5L 9,90 5553 (232 Sz 5 958 00 W5 i ke
loaw uals Giolopw laors slos oS b g oS ool Sul38l s (godgs Giole pus Jaoee slos iol381 L aas 6
99,9 > 855 Az el e slos Sl st 38190 8BS i (ioloyw adgi Sl sl Sl Wb o WS (0
Lo Slos (i SIs &5 Jo859 el (izren S0 (28 Sl 0 Ses (55 2 (e U el (Rl 8 Sl 4
S oo I9 5 i (sl (551 el 10505 Sl slass; (S 5l s ol

January Q= Tabriz
@~ Esfahan
December 164000 February @~ Dezful
163600

November March
—_
=
=4
S
=1H]
= .
:g October April
=)
@]

September May

August June
July

SWlae sl (5iulss ialo s leale S pmeis V) S

355 Ol ol o o3l L35 g 5 O (la el Sl &) Sl s IS (o5 5 DS Y S 0
GBI L el g Glg5 wad oo (LS @l &5 jsblen Sl Ve85V (s G Ol Egeae pitan JS
Lums slod (il 31 L aS Lo ol oo 20l o5 g5 Jlo 0 p b slaole 4y Comnd JLos o5 (sloole ;o Lawmes (sles
Olg 95 4oy )58 (oS 2 5 995 o0 e (355 Olg5 20l sl 5 b g0 S8 s 42 (639)5 27 (20
g el 5 Dlggl S Voo ve v sgam ol G o Slllas slo gl sodsi olgy yiSTas el S8 a0 p3¥ 0)ls onge )

el sl s Dlgel S FOe v+ sgam Slalllas sl soddst olg U3l

oy


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

FeotY o VFY Lo oY oyled ) 6,90 (JEED) (gh i ookl i o)bas Al st osols,| e 5T 0 dame

750000

700000 +

650000

600000

550000 H

Output net power (kWh)

500000 H

450000 —

[ Tabriz .

Esfahan
Dezful

| ﬂlﬂﬂ. A

January  February  March April May June July August September October November December

Month

Slne o b s J5 (55 55 ailenlo S VY IS

Sl oo eols Gl olep g T sl el )b Gl s a4 Cad pis (55,5571 005 wiliale Ol w1 Sl VY S o
003l Slysd W) o Sel dpie SISk (65,551 (Solee A )1 prdtiens abal) S0SG b s Ol 9 63,551 003
Se 0 Sllllae sla el (55,551 035k alale (ke JiSlas Canl S8 @ p3¥ ol s e o555 9 55,551

Lol ao )0 Fevgu Slllas slayes (65,551 005l aibale ke JBlas 5 0o )0 AD 390> ole

| Tabriz

April
30 m | Esfahan

@
=1
c;? 120 - .| Dezful
2110
2 <
= 100
L 90— June _— — February
% 80
70 -
(]
=
S
=]
g July January
)
&0
]
Eoel
o
>
<
August December

September November

October

(Sllllas 5l s pians (65,551 0051 (aSilee dilaale Sl puass VY S

oY


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

Al g 030,00 5 L3 5l (oS maj 3] 20 (e (5P Wi Ay i O (ilazo fJUT

C)) ol 00 ool QLM.AJ -

190 5 Ol sl el )b Ol osd 4 o i din 30 75 ailoale Ol yoss Sl -V F S 50

OS5 438 4 5L (e piees G0y Olg8 (R L Gl L e 310 s alaly K00S0 b gl Glgi g anye
5 Dl 4 5L el o5 Ol Rl L eiaren il ge 2ol b Gl e sl Sl anl g (6l S
el e s (G915 9 438 &8 Dl Wy e Sedor S S5 slaasly

— I MBI N W W
RSP NCON

Average monthly cost rate ($/h)

Tabriz
I csfahan
Dezful

February

December

September T .+ November

October

Sl Sl el s 438 55 (eSlee aibale Sl iy -V F JSCS

A (e —0-F-)

ileyw 5 Gadg (559,08 cpius JS Gas (15T Egazme (olgiiny i (g5llely Sz b oy (Srre sl
ol 0ol 1,10 Jgaz 10 il 5 Canl ouds aulore Jlo G Jsb jo 4o 75 9 65,551 005b (oKl (yuioren 5 (so)ys
Sfes g cenl Gledol g 5y e )0 GAE Ol i b bl (e oS A s e i @l &S jsbles

LgoLQ.Mw W 6)‘JJ‘O‘)

S e G2 e g o5 S e 4 Sl e 0 aST Ghils J5850 0 ) e
gl ge (B yre

Slelllas slo g s3lgs plgs ggamme -0 Joor

City Tabriz Esfahan Dezful
Output net power

(KWh) 7721934 6531030 6273696
Cooling (kWh) 1950828 1958616 1960926

Of


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

etV o NPV Lo ¥ ol V) 6,90 (JEED) L;)‘)J/"é..l.fdgfb o las ol OL»" s‘_goL'.’:)| ‘slc s)lﬂ)z.o dosee

Hydrogen (kg/h) 18243.06 15525.84 14935.8

Average annual
exergy efficiency (%)
Average annual cost
rate ($/h)

83.81833 73.56833 71.36

22.52667 19.9275 19.37

shaszatans 5 56T -0-0

3 9eSlss (S 5 VY IS jsba ogh e 0ols edgs snd (2b e (arelin; slacaie £ Jgu 5
WVl 3p 0y ggemme (535 513 )3 b eonlply 58 o0 Larzme 0)lg (50 il DKo Sy a5 sl (Jgene SlaolSy
aje el anSled ()8 Sy jlail gt annSles (n)S Ll el el Wil oo wiliie sla gl 55
Jbo 53 (e s slada o 5l Glos o0 3255 b 50 Soleitiy el el b a0 398 00 YO VT aroelen
20 Y FAFe Joleo (63,90 a5 0gd S Wb peud 50 ol LS 5 e slad b inS cel g oS o 6 S gl
colie Lyl 13 50,5 w08 Sz piteawsST Sloas sl canlin doe) cotias O é olfiyg, Cood (naSilin sl LS

LYe-vy] o as 3 e o (o lails S

(53l s ailiale aoracuns s LT -F Jgaz

Sa shae Gy Ay i KVIW 1 PR IRNT S R-o4] R K V- gl alls les
’ ($/tonCO2) (tonCO2/MWh) (MWh)
7 37806.42 1575.26 7221.9

S 5 Aoy

S lasyl ol sl ool pos ol 5 Sl Jedo @ ale S bens 381 wile pdy spaa sl 5l eslin
G (nl )3 &S Sl bapncns (nl 0 Shoe Al 6l conlio (229 dinte (PIib 5 Sl 00 po 4255 3,50 0 1500
Jobs (Sonlogay 5llT @ po b Ghaghy )0 Cowlonds plil i 0 ,Shos (e 538 sl a0 69,509, S
iy oo 6530 5l eoliial (e (651 Sz g i 3Lt ST imen 55,551 5 55 s
Jelo So g ad wiSloy Ggign Jols gla &)Yy 58Ul g (i e (eSSl SSB) S Sl eslitn 1L (ole S s
ol Slapimc 5| S5t (i) 2 3590 i b ol iliSe (gl 0 40 i (g5l (6l (sladlate
B Jold i Vg e e | g Jobs slaé Y280l g (pd Sl (oSl SO IS (2l S (e
S s 9 R123 5500 Jolds 052501, SIS S 0 o0l 3550l sl (359,008 5 Giale S ctale s
5alUT Sy anlllas ol o s oobiias] ot E¥oles o Senlisdgnsi 13l 5 3l s (63l ke Stz ansl Sigal
2 59959 5lad ) (5 & (59939 Slod Jalds s 3 ,Shos (59, 2 IS el ez Sl 4 i ol

sbod gl nlsl 4 (639)9 slod a5 oy (i @mlS 9 9B ploxil e yo5 003k 5 510l 42 (699,50 (29 E5 IR
3loly (Sl g oy (T (59590 aalllnn S itad o stally (0 5138 15U 51 ca sz (29 £ 5 S & 5999
F sl sloped wd ol oliejons J550 5 Oledol 2y Jald lnl jpiS hlidee o a0 goloddery pnmns
@ i o 5l (gl adlate (e Ol S ed Cale 0 s 10555 2 (2le)S ey (6551 VL S iy

AN


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

Al g 030,00 5 L3 5l (oS maj 3] 20 (e (5P Wi Ay i O (ilazo fJUT

OSlee (63,551 003l a5 318 (L 5 4 58 e O Shee (o 2 @Sl B 6551 ol (VL Jemaily S
Sl sods Guboyw Gl el 5 Yo YYD g o aldle Sl a2 750 cdio ;0 AV i o LI
aldlos oy Ol Ol 5 el 2 p,SSLS VATEY £ bl (odgs (5,000 ()l cislow lgsls 120 AYA
b o aldle Sl VYAV, oliee & 3y ddys b o5 8l lis aomeciom 13 gl s | el SlgglsS VYYIATE

2,5 SIS Jlo 40 s slad o, Y 5S4 el oo o,

Solas! @ DY
T [ Lo ORC Ol S S
p [kPa] ,L:s H2 039,92
Q [kW] o1, Juasl o)} eS|
Ce [kIkg.K] o35 olo )5 ood )b Ha 0395
Ex [kW] 5,551 PEM OF9n Jobs slas
F [ka/s] <1 oz ol &5 Net zor A
w [kW] )l pp Sl g
m [ko/s] o> o0 &5 tur OeoP
S [kI/kg.K] o9,5T eva L9l nll
U [kWM?K] 5 o)l Jlasi o HEX Sl Jow
h [k/kg] st i $9)9
X [ppm] cis e 79>
z [$] s )18 arle oo a3 ch o
Z [$/h]as0 5 cv JrsS o
s hise s B9,
ph e n o33k

&=l yeA

bF


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

etV o NPV Lo ¥ ol V) 6,90 (JEED) L;)‘)J/"é..l.fdgfb o las ol QL.D‘ s‘_goL'.’:)| ‘slc s)lﬂ)z.o dosee

O-

10-

11-

12-

13-

Liu, G., et al. (2023). "Geothermal-solar energy system integrated with hydrogen
production and utilization modules for power supply-demand balancing.” Energy 283:
128736.

McClean, A. and O. W. Pedersen (2023). "The role of regulation in geothermal energy
in the UK." Energy Policy 173: 113378.

Cao, L., Lou, J., Wang, J., Dai, Y., 2018, Exergy analysis and optimization of a
combined cooling and power system driven by geothermal energy for ice-making and
hydrogen production, Energy Conversion and Management, VVolume 174, Pages 886-
896.

Alirahmi, S. M., Assareh, E., 2020, Energy exergy and exergoeconomics (3E) analysis
and multi-objective optimization of a multi-generation energy system for day and night
time power generation - Case study: Dezful city, International Journal of Hydrogen
Energy.

Kianfard, H., KhalilaryaM S., Jafarmadar, S., 2018, Exergy and exergoeconomic
evaluation of hydrogen and distilled water production via combination of PEM
electrolyzer, RO desalination unit and geothermal driven dual fluid ORC, Energy
Conversion and Management, Volume 177, Pages 339-349.

Parikhani, T., Azariyan, H., Behrad, R., Ghaebi, H., Jannatkhah, J., 2020,
Thermodynamic and thermoeconomic analysis of a novel ammoniawater mixture
combined cooling, heating, and power (CCHP) cycle, Renewable Energy 145,
1158e1175.

Prieto, J., et al. (2023). "Integration of a heating and cooling system driven by solar
thermal energy and biomass for a greenhouse in Mediterranean climates." Applied
Thermal Engineering 221: 119928.

Bamisile, O., et al. (2023). "Thermo-enviro-exergoeconomic analysis and multi-
objective optimization of a novel geothermal-solar-wind micro-multi-energy system for
cleaner energy production.”" Process Safety and Environmental Protection 170: 157-
175.

Abbassi, Y., et al. (2022). "Transient energy storage in phase change materials,
development and simulation of a new TRNSYS component.” Journal of Building
Engineering 50: 104188.

Dezfouli, M. M. S., et al. (2022). "Energy and performance analysis of solar solid
desiccant cooling systems for energy efficient buildings in tropical regions." Energy
Conversion and Management: X 14: 100186.

Soheil Kavian, Cyrus Aghanajafi, Hassan Jafari Mosleh, Arash Nazari, Ashkan
Nazari,Exergy, economic and environmental evaluation of an optimized hybrid
photovoltaic-geothermal heat pump system,Applied Energy,Volume 276,2020
.https://doi.org/10.1016/j.apenergy.2020.115469

Cao, Y., et al. (2022). "Development and transient performance analysis of a
decentralized grid-connected smart energy system based on hybrid solar-geothermal
resources; Techno-economic evaluation.” Sustainable Cities and Society 76: 103425.
Saleem, M. S., et al. (2020). "Design and optimization of hybrid solar-hydrogen
generation system using TRNSYS." International Journal of Hydrogen Energy 45(32):
15814-15830.

oy


https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

Al g 030,00 5 L3 5l (oS maj 3] 20 (e (5P Wi Ay i O (ilazo fJUT

14- Karacavus, B. and K. Aydin (2020). "Hydrogen production and storage analysis of a
system by using TRNSYS." International Journal of Hydrogen Energy 45(60): 34608-
34619.

15- Alibaba, M., et al. (2020). "Thermodynamic, exergo-economic and exergo-
environmental analysis of hybrid geothermal-solar power plant based on ORC cycle
using emergy concept.” Heliyon 6(4): e03758.

16-Praveen, R. P. and K. V. V. Chandra Mouli (2022). "Performance enhancement of
parabolic trough collector solar thermal power plants with thermal energy storage
capability.” Ain Shams Engineering Journal 13(5): 101716.

17- Assareh, E., et al. (2023). "Simulation, optimization and thermodynamic, economic and
environmental analysis of cryogenic cycle, dew point regulation in an existing
refinery." Advances in Engineering and Intelligence Systems 002(02).

18- Rostami, M., et al. (2022). "Energy production and storage from a polygeneration
system based on parabolic trough solar collector, proton exchange membrane fuel cell,
organic Rankine cycle, and alkaline electrolyzer." Journal of Energy Storage 47:
103635.

19-Izadi, A., et al. (2023). "Design, and optimization of COVID-19 hospital wards to
produce Oxygen and electricity through solar PV panels with hydrogen storage systems
by neural network-genetic algorithm." Energy 263: 125578.

20- Ozturk, M. and I. Dincer (2022). "System development and assessment for green
hydrogen generation and blending with natural gas.” Energy 261: 125233.

21-Dezhdar, A., et al. (2023). "Transient optimization of a new solar-wind multi-
generation system for hydrogen production, desalination, clean electricity, heating,
cooling, and energy storage using TRNSYS." Renewable Energy 208: 512-537.

22- Dezhdar, A., et al. (2023). "Performance improvement of a flash-binary geothermal
power system using zeotropic working fluid; A comprehensive exergoeconomic
analysis and optimization." Advances in Engineering and Intelligence Systems 002(01).

23- Keykhah, A., et al. (2023). "Optimization and performance analysis of a geothermal-
based power generation system based on flash-binary and dual-pressure evaporation
organic Rankine cycles using zeotropic mixtures." Advances in Engineering and
Intelligence Systems 002(03.(

24- Dezhdar, A. and E. Assareh (2020). "Modeling, Optimization and exergoeconomic
analysis a multiple energy production system based on solar Energy, Wind Energy and
Ocean Thermal Energy Conversion (OTEC) in the onshore region." iaud-jeed 7(3): 81-
94.

25- Assareh, E., et al. (2019). "Exergoeconomic and multi-objective optimization of a solar
system for Hydrogen production by the Particle Swarm Algorithm." Journal of Energy
Conversion 6(1): 43-59.

26- Assareh, E., et al. (2023). "A transient simulation for a novel solar-geothermal
cogeneration system with a selection of heat transfer fluids using thermodynamics
analysis and ANN intelligent (Al) modeling.” Applied Thermal Engineering 231:
120698.

27- Alirahmi, S. M., Rahmani Dabbagh, S., Ahmadi, P., Wongwises, S., 2020, Multi-
objective design optimization of a multi-generation energy system based on geothermal
and solar energy, Energy Convers. Manag., vol. 205, p. 112426.

OA


https://jeed.dezful.iau.ir/article-1-479-en.html

etV o NPV Lo ¥ ol V) 6,90 (JEED) L;)‘)J/"é..l.fdgfb o las ol QL.D‘ s‘_goL'.’:)| ‘slc s)lﬂ)z.o dosee

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

28- Alirahmi, S. M., Rostami, M., Farajollahi, A. H., 2020, Multi-criteria design
optimization and thermodynamic analysis of a novel multi-generation energy system
for hydrogen, cooling, heating, power, and freshwater, Int. J. Hydrogen Energy, vol.
45, no. 30, pp. 15047-15062.

29- Boyaghchi, F. A., Chavoshi ,M., Sabeti, V., 2018, Multi-generation system
incorporated with PEM electrolyzer and dual ORC based on biomass gasification waste
heat recovery: Exergetic, economic and environmental impact optimizations, Energy,
vol. 145, pp. 38-51.

30- Zhang, X.,etal., 2019, Conventional and energy level based exergoeconomic analysis
of biomass and natural gas fired polygeneration system integrated with ground source
heat pump and PEM electrolyzer, Energy Convers. Manag., vol. 195, pp. 313-327.

31-loroi, T., Yasuda, K., Siroma, Z., Fujiwara, N., Miyazaki, Y., 2002, Thin film
electrocatalyst layer for unitized regenerative polymer electrolyte fuel cells, J Power
Sources;112:583—-7.

32- Kroegera, T., Escobedob, F.J., Hernandezc, J. H., Varelab, S., Delphinb, S., Fishera, J.
R. B., Waldrond, J., 2014, Reforestation as a novel abatement and compliance measure
for ground-level ozone, 111 (40), https://doi.org/10.1073/pnas.1409785111.

33- Alirahmi, S. M., Razmi, A. R., Arabkoohsar, A., 2021, Comprehensive assessment and
multi-objective optimization of a green concept based on a combination of hydrogen
and compressed air energy storage (CAES) systems, Renewable and Sustainable
Energy Reviews, Volume 142, 110850.

34- Assareh, E., et al. (2023). "An integrated system for producing electricity and fresh
water from a new gas-fired power plant and a concentrated solar power plant — Case
study — (Australia, Spain, South Korea, Iran)." Renewable Energy Focus 44: 19-39.

04


https://doi.org/10.1073/pnas.1409785111
https://jeed.dezful.iau.ir/article-1-479-en.html

[ Downloaded from jeed.dezful.iau.ir on 2025-10-20 ]

Al g 030,00 5 L3 5l (oS maj 3] 20 (e (5P Wi Ay i O (ilazo fJUT

P PRV
Regional analysis of a multiple energy production system based on geothermal
energy for the production of electricity, hydrogen and cooling

Mohammad Sahrakar, Ali Ershadi”, Ehsanolah Assaerh

*1 Department of Mechanical Engineering, Dezful Branch, Islamic Azad University, Dezful, Iran

Received :February 2024 Accepted: May 2024

Abstract

In the current research, the thermodynamic analysis, and the economic analysis of the multiple energy
production system based on the use of geothermal renewable energy using the organic Rankine cycle,
absorption chiller, and proton exchange membrane electrolyzer were discussed, and a regional analysis
was carried out to set up the system in different cities. In this study, a sensitivity analysis was performed
on the changes of four parameters affecting the system performance, including the inlet temperature to
turbine 1, inlet temperature to the evaporator, mass flow rate of the inlet to the evaporator, and turbine
efficiency. The results showed that the inlet temperature to the evaporator, the inlet temperature to the
turbine, and the mass flow rate are the most influential parameters. A case study was conducted to
investigate the feasibility of launching the proposed system in three different cities of Iran including
Tabriz, Isfahan, and Dezful. Selected cities have high geothermal energy potential. Finally, the city of
Tabriz was chosen as the best region for setting up the system due to its high energy production
potential. The results of the system performance review in Tabriz city showed that the annual average
exergy efficiency of the system is 83.8% and the average annual cost rate of the system is 22.5 dollars
per hour. Also, the total annual production of cooling is 1950828 kWh, the annual production of
hydrogen is 18243.06 kg/h and the annual production power is 7721934 kWh. The environmental
results showed that by producing 7217.7 MW of electricity annually in Tabriz city, it is possible to help
expand 7 hectares of green space per year.

Keywords: Geothermal energy, multiple energy production system, proton exchange membrane
electrolyzer, organic Rankine cycle, absorption chiller.
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