Colyl 6551 i gy — (cole dolilad
A=Y 4o NYAY )LQ() A D)Lo.w AR 0)9

& WYT 9 85,51 (soladl low 9 (& 3luding

e ¥ S ol g &S

- sae 3l el o’ K Lol sasls (el

23Sz
Jols SylSo e+ ol b o b S 5 S o35 Sy csimgiy ol
;.A_] [ )‘)_‘B]P)_» KaS LY &S 0dg 4>9J .))9.4)[5(;. ..\>‘3 ;ga 9 d)lf J>‘9 92
o Sl (g5l Ja 5l ol ol 5 05 (Salizdge s 53k Jas
&P 6 1S paouas o ysiio 13,5 Blod b cdold] j3 .l oads S piunns
S5 9] g &S ddamaiy (giluwaln opl ) sl ol Al Bun
Sl 655551 ol Bun b dw cunl 0l plodl glio pe (g5locd po
Ao oMb By Copw Al I JSite (s Gn Al 5 S aeSTied S8
Auir g (o Saleyw diih (6555 B Ay Gl yin] d lhaes
Oleasly a8 1ad o LS ol Cawl sl awyp (Jasme Cau ) sl Syl
S5 g @ 62909 slod el (Ahb sla el 4 (S 5 S o890
Ol 3 s 4365 3 g 039 dlly iy dlall (slod 5 g8 @S] S
4SS (glaseS d Db o Ban aly > alas Mo LB s 4 e b el )l
E 9 oilsdl ao s ANVY jlade ay (gilawdinny 5 Gy o895 (ol (o],
VY (Ki/kwh) jlage ao WYY (Kji/kwh) jlaie 5 o U Jblise o))y
 o2alS 203 VIVY s JS' (63,551 )55 (pipon 8L dalss ials

Cdl s &b
WYAF/YIYY

oy &0
WAS/A/YY

1gls Olals’

S5l e S o5
coslial

acwe Sy S
(sl die

WSHF e S

5551 plesdl

(Ugtmme 035 53) ) el 5 e oo Mol D131 o8l ey o5 dlg ¢ owdinen 9 (o33 oSl (SKilo pudigeo 09,5 Lokl .Y

info@ghasemiasl.ir

Olﬂ‘ ‘Ql)-P{« ‘uam‘ )lj oKl e u‘).e(a »‘9 (ewdige g (5D 0aSily (Sl e ag)f Y

benyaminjava@gmail.com

Sl s eom Mool o131 el oy 55 A5l ¢ usie 5 (5B oIS (Sle i 05,5 ¥

khalaji.mehdi89@gmail.com



Ol 5 45 TRV Ly o) 0ylads Y 093 Voo

doNdo .Y

oy g 485 )13 dagi 3)90 lio (i ilaie Bpae g Lais (g3l wlio (A0 39000 4y a5 b
At 9 S0k Sk 2Lyl 8Ly (sl A Gizmes 9 S Bpan b glio g
laod S Gpas jl (SO laie 4 baolSgy0 Lwly cpl o .l 4l yiol38l (655 G pne 2503
0355 e Jols (63,551 Jlow s S )118 4265 390 (650 04iS Mg 5 @lie (g oes
L ol 1oty g loolSind 5,Sloe bl (sl (g ecssyl ol L ol o cilisea blES )5 (5557
35,0 1y 65,51 Ll cp it a8 ol b g oads byl wlgr e baylenly SleMbl oyl
(S5 ol G 5 5,551 o & | g ol ol 1 5l gl s i
lodls olatsd ] ¢yu8 gh wiw S slial SO

Loy o=l 51 55 4 (o3b) phieddde ol Clia s £9590 S5 (5,551 Jibos
55551 9 550 BLod 51 )50 ol g, G o plosl (gl bawgs o' idos ) )b ol 5l )l
O )9 o i 32l W g 455 Gaiod ol adgl SBlaal |l 48,515 o0y 3590
Ay ol 0 Slas sl b 1y (65,581 9 (6561 lal (o yiiig &S slaciound Lol § Bl
iS5 il lgiie sl Julow b a8 5 ot dlie (] 5 398 e 03] 3we5 ol 52 ] alsuss
AR o (69 HemilaS baos Sl ol

B i bl iy ()l o8 gy e JSew lial () 555,88k 150 lallis 5
S (55351 o33l 5 Ll ol g3 Lnplaisls 8 b 5 4l 390 (55,381 555 e
V]38 dnsloe B JSew lizl Gl 1) st gt b5 Sl e slojline

g 0digd 3y b b )l 8 (oS 5 IS 555551 9 55 Jebod Olgie b slallie 5

alio oyl )3 [YF] Cl 0 43,5 )3y 3y90 Loy ps | ool £o5 il Ken o (sl

5 S 25— ly i e (owlol ol SO g peS LS Cond 039500 S 0 yasuiie

1. Sanjay



ARA e 0lail oo g (g 5lwdigs

Sl 6050 (2l pree bl No)lid le)Sil el e el ()l el o YU
o byye JSemw ol > SLl o iy & 05 pasdie (6551 Jelod L ol plasily ol 8
ool g g §lye! alaime

Ly plsl clyle 8 plgs b ()l 4d5iil whs S gl |y SeogissT 655551 Jelosignles
5 dsue el (gl ol LS5 ol bl sy o (oilwangy 4 Lol w3631 ) ool
St HSn 5 iyt 1Y) el gt s il 030 2015 Sy Spngid] 5,81 s
48 a0 oLl ol 4 Wl (65)351 (ame Conj (bl 4 G55 omyg B9y S
8] 555 5153 il alS argo (55,551 plasl el

390 by S JLED (SIglKe Ve v 0l)8 G ez 19 3 ) g Sl ST S
el olyan (65)351 <l L @l (bl alols &S a0 (LS gl b 18 (65,351 b))
sbadise g 3l adaize )3 (65,51 €8y I (23U o0 (63,551 bl o> AD (ppionen
] cwl Syl

il Ol 3V (LS (SIgLSe VAL (S 5 S 095 sl ()0 g allie oy
Gl a3 (65,351 )3T Cn il a3 0L 55 GimeRy cnl guls ol pbsl (5,55
L] caol Gyl anl (ol cuiSy e g Y cde 4 a8 cowl oalidl 5les]

ape (690 3l ayle 4S5 2l 029 SagisSlaa i )0 (e3ante (sLadSug) 9 Lo,
(W] T SngisSlge s alss Jadoos Y+ Y] TS558 Iiome 4o B9y (5395 Y+ ] S5,551
Jelos 5 VAT o9 4iz3m 3500, {017 Cigsmlsl (39,0,3T ool {VF] P 2,8 iy 3,505,

D g odlissl 0319 Al im 3,0g) 3l Limggy cpl ) &S [YA X+ |7 pwdige (b

1. Reheat pressure
2. TEC

3. TECD

4. TFA

5. IFA

6. LIFO



Ol 5 45 TRV Ly o) 0ylads Y 093 VoY

@339 duin 3,500, 5l edlazwl b (g o) J9| Fisy 5 Canl sdes Jisu dw Jolds gy Q;"I
Silwdinte & iao (ol pgd (A 3 D9 e dnelone (b bolad I o 2 3 (65,51 4ja e
P g oand asly olSus SVl e 565055 olosily 5 4o @b ol i () 3)Sles

KyS o 8 enn 290 1m0 ygo & i ySkas 356 gl yial)ly 30 ol
‘g.;)s J&:ﬁ eb‘g)g Olasein Y
I8 s 2550 (V) JSB b gillas B0 s MW ol 1l LS 5 S 05798 S5 (g3 ol 5o

00 ST 0L 50 5 asly Sy 5 655 a5y 50 51 a5 S o505 ol el oanl 8 S

ol uios; E-TYPE o] )50 oy g VO4-2 65,5 ol 50 o 43,5 |6 55y 8 ]

PO oS oS ppadsl gy Ol N0 CO) b e

0rr (MW) iS5 015 ol b b Yoo (ML ) mlas Sl 6 L5l

YA (%) Lgoud b 4 (Kpa), suilds™ ,Lis

vy (kj/lkwh)Heat Rate

1. SPECO
2.EFA



VoY e 0lail oo g (g 5lwdigs

HRSG

5 5SS o9 i slouds ) JSCB
Do B
IV] sl 00 45 a5 )3 105 o e 5 S 3 ol 53k Sy &
ool bl ©pgo 4 (haghy cpl 3 laanl i als e
Sloads a8 )3 las > oS 5 (gl il abaases 51 gy i g lsn @
el 048 Hlaidpo Juily 9 (odiz 65,519 iP5 @
it Py = 1bar o Ty = 299.15 K gy oyl o 03ye s @
ol 0ads 48,8 jlay )3 o /oY L ol gl dbases (o jlis cél e
losd (5,8 Sl oy g jg S o)y @
sl 0 485 5lai 13 jom 08 &) (6399 Laulyd e 4 b Jlib g Lo> e

ol 0 (5,8 b (il Jdo (pl 2 odds 48 )S S 4 Chgw @
(Seoladg0 § Sl Jow ¥

s 33,5 M) ol gl 5 S (65,51 b Lo 50 & Ko (5,51 o



Ol 5 45 TRV Ly o) 0ylads Y 093 V¥

9 3l e Vb bl Jlosl b olS g8 aliseo bl 0 by (65,551 &5 90,8 pasedie 1L
e e m (555
SHF19 &35 ey iVl Wly)

lie S g (385 4l )3 b o8y alises slinl (sl (63,551 9 5l e 2 oYL Ll
[N ] sl dnle BB 5 bl o5k 5l a4 gl ol

Zmi=2me ()
1 e
1 e
Exy + Zﬁ‘ti ex; = Zme ex, + Exy, + Ex, ()
i e

53551 €5 9 )18 65551 £ cwimmed sl (55,551 o 55 5 Sl Exp () ) 5 oS
Dgdee dmlre pj blg, jlalaily ol > i @ T glod o o)l > Jlas)
ExQ=(1—;—?>Qi  Euy =W (%)
Camd dey bl bawogi (1) JSd )3 0 00y (L5 LIS 55 by bokad 51 S5 2 (65,557
[F=5 O A8 ¥ YA ] e

Ex = mex (®)

Ex = Exph + Exch (;')

Exph = (h — hy) — To(s — so) (V)

Ex., = mexh, ()
n n

exth = Z X; exMi + RT, Z X LnX, @)
i=1 k=1

i ed g 65)55T onlplis s odlatul LB 368 dail) Co g (ol (65,51 dnnle sl

DOX] 255 0 gl Sl yj ol
exys

§= LHV; ()

el o S 308 I b g sl Voono LHV) &) g (obowd (65)5] ols



ARTA e 0lail oo g (g 5lwdigs

Ecn, = 1.06 M)
$n, = 0.985 (WY)
DWW 59500 S8 4 § anslome sl 05 (255 dasly CeHy ) 2 )5 9y (555 slocs g (sl

0.0698
§=1.033 + 0.0169;—

S5y Sy g dslome bolas 51 Sy ya (65,551 0l gy (65,551 Jlow jglate 4 sl dllio y

(%)

o795 Sl3er G105 4k yu 4 3 dpusloro

@b ol )l ol il )i alepw aia lue w12 SpogisSTge s Sluslone
as obiwd jelaie dy din e [VY] Cunl o odlitwl ) Sat g 50, bawgs oud Sl 4 i
4 IS hleyw aia bus clp sl 48,5 Sygo o] 3 SMol ol s (sladlaie bylys
ol gyl y0 500 BB 55 alasly cyloj dnlg 4> Al 5o

Z,.CRF.¢p

Zp=
(N x 3600)
gore £y 4 daly cpl 13 (CRF) aija cuiSib ,giSh .cunl,¥o & linos b5 dija Z) &5

(%)

ol 04 dawloes y5 dlasly (olwl 33 CRF )1y (S &l (gl 044 03] (40050 pos
ix(@+)"
CRF = ————— A
a+omr-1 (2)
IYA] ol itues 3,55 gl s ggame M g ojpe 551 o] 52 &S
4SS (ol d)‘.&?(i) )9»5‘5(13 9JL\.\J ;iﬁ)') blf9).u g)f)lf ‘_thuA.CL» Sl N ‘(\\c) 4.‘0)]) 2

Cws) 045 M;)Ja.ﬁ).) \/’5’5\/\;\;;)4‘).: [SIVRY

0R9 M 3,09, Sl 2 4 VL IVl
ome Cpgmo & o9y cjo o diin iVl dilao (b b 2 53 (65,551 4o dslone 4l
59y 3l it ()3 )1 3929 die) (3 (il SeegieSlge 5 3 S0y gd e dLdys
Asly ym aiie g oy 650551 slee 2 gy crl Ve AR el 0 odlitnl ooy (55,55 4o

pLS d Jol gy ol ol ()l lapis jloja 2 sl duia (S8 Yol 5 (55,5



Ol 5 45 TRV Ly o) 0ylads Y 093 Vo5

i sl 51 S0y ly Jpamee § Cogw o Y 65581 Gl (lolid =) el
095 il 2 y» lp ajp dslae loxe (y9ms¥ 90,8 =Y (o le)S
@ ol JUsl s lg 25 9 (295 9 P99 Ol by (65,51 JWI L b ye auje £y

Dgul g0 ALyl 2 G ygeo dy il )

. . (\7)
Cin = CinExin = Cin(Mynexi)

Cout = CoutExout = Cout (MoutXout) (\V)
Cw =c,W (\/\)
Cheat = Cheat EXneat (1)

Lol (655551 15lg lawgio (gladiy i 0uiad Ui Chegr 5 Cw < Cout « Cin &S
980wy pj dal) (olol p o9y pl K ejz (lp atrjn (uiWL diles (olul (ol 2
Z(CinExin)k + Cw Wi

= Z(CoutExout)k + Cheat kEXneatx T Zk

P92 5 dimar b g yom a8 0 Jlia laic ) 1800 8L IS s S oS (lSEa YL abai]y 5

(v+)

oY Yoleo 3l oolazul b [V 25 o Jiite Cunly oo 4 Cute codle b o Canns &jlie

Gl a8y s Yolse jl glacgomme i b sl liome Gygo 4y (SeS OYolee gl ia
oYL SVolae oplplis o salgd Cuwd 4 amd o 4o |y by b o aiie dayl lojen

bl )b Cod (S 5 S 0B 9500 Az lipl sl oy ause 3,50y olul y (SeS 5 auja

) 005 03)5] (\ﬂ) 9 (Y) JS» o ol L)L"

oy 43 0,509, (el p anje Jolas S¥olee Y Jgur

o8 g, sy S5 dolee anye Yl OYoles
Vg S =0 (CZXZ - C1X1) = Cw.Bc1WAC1 + ZACl
V Gl alaia - c3Xs = & Xo + Zeer + Crocn

VB e C3 = (4 CcweciWerr = (C3X3 - C4X4) +Zer1




AR

e 0lail oo g (g 5lwdigs

Vbbb

C32X37 — C30X30

X32 - X30

_ C3gX33 — C36X36

X38 - X36

C3gX38 — C36X36

X6 = Xas
_ CarXa7 — CagXag
Xa7 — Xas
CarXa7 — CasXas
Xa7 — Xas
_ Cs52Xs2 — C51Xs51
X5z — Xs1
Cs52Xs52 — C51Xs1
X5z — Xs1
_ Cs53Xs3 — C52Xs2
Xs3 — Xs2
¢s3Xs3 — C52Xs
Xs3 — X5,

_ C54X54 — C53Xs3

Xs4 — Xs3

(532X32 - C30X30)

+ (c38X38 — C36X36)
+(C44X44 - C43X43)

+ (ca6Xa6 — CasXas)
+(C47X47 - C4-6X46)

+ (cs2Xsz — c51Xs1)
+(‘753)353 - C52X52)

+ (cs4Xsq — C53Xs3)
= (C4X4 - C13X13) + Cf—dbl + Zyrse1

V' jge eSS

(515X15 - C14X14)
= Cwpc2Wacz + Zac2

C16X16 = C15X15 + Zccz + Cr—ce2

VB e

Cwpc2Werz2 = (Cl6X16 - C17X17)

+ Zgra




Ol 5 45 TRV Ly o) 0ylads Y 093

VoA

C33X33 — 31431
X33 — X31

_ (039X39 - C37X37)

X39 — X37
(539X39 - C37X37)
X39 — X37
_ cs6Xs6 — Cs5Xss

Xs6 — Xss
Cs6Xs6 — Cs5Xss
Xse_ — Xss

Vool b
Xs0 — Xss
C59X50 — CsaXsg
Xso — Xsg
_ c61X61 — CooXe0
Xe1 — Xeo
c61X61 — Co0Xs0
Xe1 — Xoo
_ C62X62 — Co1X61
Xe2 — Xo1
c62X62 — Co1X61
Xe2 = Xo1
_ C63X63 — Co2Xe2
Xe3 — KXoz

(033X33 - C31X31)

+ (c30X30 — C37X37)
+(cs6Xs6 — C55Xs5)

+ (CS8X58 - Cs7X57)
+(cseXso — CsXss)

+ (c61Xs1 — Cs0Xs0)
+(cs2Xe2 = C1X61)

+ (c63Xs3 — Co2Xs2)

= (C17X17 - Czexzs) + Cf—dbz

+ Zyrse2




ARR e 0lail oo g (g 5lwdigs

oy e 3,509, (wlaly anse Jobs S¥olas ¥ oo

ol8g 0 sli=! oS doles a3 Yl Yol
o s CwrcWsr = (C65X65 + CoaXps — C27X27)
TR Oy Co5 = Ceq = C27 .
+ Zsr
sgesilass - C28X28 = C27X27 + Zcona
e - (C29X29 - C28X28) = Cw.Rch + Zp

o C34X34 + €40X40 + Zpea,prp-Lp
LBl - . .
= 35435 + C42X47

S 08 GHF o P A 3 dpulome
9 Cr Cogw b lasye din £ Nigh o i pes Jpuass 5 Cdgus paio g3 Julos j| Jisu pl >
29 o0 dmolne BX (55,551 5 (60l b olS g ilisea cljl € Jguanma

a3l aye sl3a] (65351 59 b Lot 45 clatiin o5 gt (Y Jaizsn VL Ables )5
olgs ey (slanje B bsjr 653 (65)5T GBS b badye dia el ool o)l g2
LY A O] 2g8 0l SeogisSlan s Jloo 53 e aSedg

(V) SagisS1is3)iST VLo 5 (V)33 (Wb ©Ylas oS5 1 (65,551 )55 b

D dalgs yals
ExF,k = ExP,k + E:xL'k + E:xD‘k (Y\)
cprExpy = cprExpy — Cpp + 2y (¥v)

25 Ay 39 SYles | Expr e B L

cprExpy = cpiExpy + (CF,kExL,k - CL,k) + 7y (%)
+ CF'kE:xD‘k

ol daled Coawd 4 daly Exp Bis b g

cppExpy = cprExpy + (CP,kExL,k - CL,k) +Zy (%)
+ cprExp

Sly Cpi g 23l a5 Cusl ol Jpamme (5,551 45 358 (5,8 ST Cou ol jl i



Ol 5 45 TRV Ly o) 0ylads Y 093 3

iy (YF) sben 31 15 by (555381 55 4030 <ol (5555 56 51 S ol K ey

CD,k = CF,kExD,k (Vo)
bz S 0‘;‘ ]

&Sl Glpsl (uSly s 4 glas] albases (o @l laSTly )8 ST gie Ll A e
5 Al 5l ales SELLaT slod 3l bl ales SKLLaT (clod calon 5| i clacwols 4
[A8] cusl aunlxe B

Ty, = Ac®exp (B(0 + 1)*)m™ 67°¢* (v#)
nmomed CewH/C ol cuws & g lod g )lid tay (o polie Sl ey @ By abaly ol
0,5 o dawlo 0 = ¢ — 0.7 @l)jldi)l.\ﬁp¢>1dlﬁ9¢ﬁlﬁa)lm ¢ <14y
ol (o2 b Jgo Cuns @ &S

ol 0 5l pgd da)d (WU Z X, Y ppizen

x* =a, + b0+ c¢,0? (*v)
y* = a, + b0 + c,0° (YA)
z* = az + by0 + c30° (*4)

P iy Ol Gla sl g S ST e e s 1,8 (F) o ;0 YU (sla ol )l olie
2yl eales SLLT (clod (cabaly 13 d93 g0 5l slacaols jus & (S Gyl salaize

lise s & 5 galal ) g p SlS S (elil @ p S ey i )50 55 9 ppolio
_0.15x 10'°7%%exp(=71100/Ty,)

Myo, = o5 (v
Ap;
pg.OST ( pm/pin)
. 0.179 x 10°exp(7800/T,,)
Meo = 05 (vy)

Ap:
p%T ( pm/pin)
(sl a gl /e oly g el T lide 355 0 (5 ,8) Gl Blpnl 4l o Sl T pioren
el s &y 5 sl ol S¥oleo () el 3lyo) dliioee 3 L3 cdl i AP/,

L]l osds walyd Ol il g oS dunS] gie il lise cpmess sy



ARR e 0lail oo g (g 5lwdigs

alaise ) 5lpnl Al)8 sl PPM a5 ye 3l ye5 3lin! dladse )3 dlge lissl lade g
Py 0258 JolS 3l
adarly Sl 008 T (o0 Sl liee 098 (258 JolST 3lial (gelaizma o gl 4l 51
] conl asle LB 45
Mg, = 44.01 X x X (mf i) (¥v)
Sl lise o3l (gellas (pl sl g (Joo (9 Mpuer § Sogm 3 ()5 J3o S X &S

J.J)L;ouw?oc.«d.)duk}nl; ‘_’gl)bl .\bul).é)) Iy u’)f LST e

YA U YE OYoleo ool ¥ oo

1.0<¢p=<16 0.3<¢=<10
[EY
2<0<3.2 092<60<2 2<60<32 092<0<2

\YFP VY AV F.AYF YYey.ve¥ YYPy.ve¥ A
< YA < .YAA ERRTA ERRTA o
<. YfY < Af0 -+.AfFA -+.4FA B
-Y.eYr -Y.YvY -y -y A
LLevE AW RN ¢ AN al
- o AD -+« YA ERREAA - e 00 bl
SRR <.+ f4 CIRYANS CIRYANS cl
.9 cLoYOD Y90 Y90 a2
cDY ..Y$- - FFN - FFN b2
-+.Y¥Y - <) <) c2
CY ¥ -0 " a3
- A - YA - YA - YA b3
SRR EIRR VA s e AY s e AY c3

1. Part per million



Ol 5 45 TRV Ly o) 0ylads Y 093 WY

o3l addaiy (gilwdinge 1S 5 S 9500 (Sl yuiite (135 Az yskate 4 S (il )
s 55,551 1 o555 IS 25 IS JS (33505 s 48 sl COPP (55,551 cloud
D] wle cuws 4 pj bl b sillas

— Z Wnet

Exs ()

nex

5 3yl daise ;5 edlatul 350 Ci g 4l 3o 0 g4 sl slada | slacgazme pgd Bun 1
a0y oS5 (65,551 0 56 L lasye e g o251 JUIS

CTotal = CF + Z Zk + CEnv + CD (\"f)
X
Ceny = CeoMMco + Cnoy Mo, + Cco,co, A
o ol 5148 o] S 5 S o505 Laogs (308 ST (63 58 Ll ylime pogw o o
g oo duwlre
m
€=——2 (vV)
Wnet

Ao (A ahim gy (9,8 AleS g (65,81 plel) (19,8 Aty dduanis (giludige ol 5
Sialil S im0 sl Ll b a8 sl KTl 5 o (Sai¥T o lee olyen

G| RVPES
3945 9 (S 5" ol (S ko

(Tac ) yg—w poS @515 Cuns Jols ()b (sl yiolyb) (6 pS maonad (sl pusia Gimgds () sl
Oes= A (699y9 sLed Mr) 35 oenys Sag il Glosily dMac) g oS Sigysnl olosl,
(Peona) ygmslaiS jLid (Tp) ol JUid )50 (g & (6399 slod (Tiyp) YU Lié jl5u ()98

ol 005 4B S 5 )3 (Ms7) % ey Sazg Bl Qo) g (Mpump ) weor Saag B3] plodly



VY e 0lail oo g (g 5lwdigs

LSS Gmig sl clin SLIT CLsatl e Sl 39290 (alacusgions & o b pionen
ol 005 Cannnd g5y )3 Dg290 DB (laic 4y (B) Jod> 0 g (g0kaidl Culouis

LS)'EM g5L®);~iln TR A Jj*?

el 555 > g3l w053
5LT oles cosgaze  TIT < 1550 K
olatil cdpsie T4 < 12

ol clsiie 7,0 < 0.9
solatl cdyde 7gp < 0.9
olasdl cdyie 0.75 < g < 0.9
ol e dsie 0.75 < Npymy < 0.9
ol obeaily cusgame 5 bhar < Pgyng < 15 bar
Seoplges el JoS25 51 6 255l> Thpsg.oue = 120 °C
&)l Jsl Cysgome 5 °C < PPyp, PPLp < 45°C

T Juk 9 S
Jlost Lo g (a5 JSaw oS g slial 1 o o sl S8 cond 53 0 (gl Latly Sl oolisl L
S5 sl o ploxl (Shb (sl i g9y 32 280m dix (ilodie (B) Jgio 5 0B Cund 303
sl gl 5 Mg Gn JS auie 5 38T plesily Ban U Yl ol (gjluaie gl (V)
S b lon amd oo (laled 915k denr B > (S5 S B9y sl |y (25 AT 03 56
e AP B A sr A0V BLTA Jlade 5l (5,551 plesily Gl L cal paseda (Y) S5 )
e Al ol a5 (5551 Glodily (it @By ) 8Ll Gl w2 LB ke
plss |y ads By IS ange (il da (ul )3 &5 (720)) ccanl Jlaged Canly a1 950k
(FIVEA 815 ) sl

Aol 9290 slacle e I lad dinte Gl Sbl gl daasn gilodine
sl Jloasy) clls Ky o8 ol dai SaS b Ygone (gjloppmanad Al ol 5 (65l pyanas
Iy 25 gy polie S0 Caua b 5l Jatue CBan b dw po dais oyl )3 48 3,5 0 & oo
A (59 p P A 5 Cunl (Son e Ay polie 4 Ban Bl dw Glojen owyiwd .l



Ol 5 45 TRV Ly o) 0ylads Y 093 WE

S sl Glise 5 4o p Gl perize 9 555551 Olodily perSlo da 53 9 3,25 o3 )13 554
2 2l b Olgis @ Slg e )b axe > S a4 dali (S0 el ()8 dpSTie
Se oS e ol b &S (oo pdy D)1 (s S 915k Al > 92 (nl b g 4B s
il > Codili> )3 ad aalsd (3L Gl jlas Mg B 5 (8T pledl) )
Pl calply g0 ool (giluaing: abis olsic & dali o 1 Gl ok Jool) 5 adnnin
OBy 5l 3 bl ilise bl Sl oo 0k S el (sl jlime g Oloddall &) deny dige Gy
Ol A ol (sl S35 02095 00 )8 & wiman 5 ol & Jlosl 298 9 Ban il
LBl 2 )3 |y (e Ao dall & (S & (oS 5 S 089585 Sl ) 6 el sl st
y alold o5 o055 a8 Cowl odd oo 0,8 S0, b (V) IS5 ) aigy alads 3] s 4 a3k

S Joles aleds b

& H
x10 ¥ 3.203
©vios0aT :
6.5 T oo TSESEeDE
é L wf?"“*“++;+* : et
= LA : e
=) - # Do R T
o B LA e T
(=]} +FE¥ Tt
o SRR
z S Fhe e T
545 o
: g,
o e e
o R .
E 5 e B
[im|
2 0.2

7048 Exergy Efficiency

Cost($/s)

Bloas 03,51(7) Jgia 1 (gilodinge 31 A (5 S mrena sl pite ] 0lho



AR e 0lail oo g (g 5lwdigs

St 5l am g S8 (625 e (slo prio anslio F Jgo

np
Nsr(%) ((;0")”’ Tp(K) | Typ(K) | PPyp(K) | GTIT(K) | 1er(%) | Mac(%) | Tac
+/AR <IYO AOYAIYY AY4/AQ Fd VEVYY/O N ARRAY V. /7

ob‘ng Q}Wﬁ)lé\f)f& gslhj’wbb? Sl
= ol Jlos «Ban 25 (59) (65 maena Sl e ;30 i Syd jglate & iy (pl 5
oSy olial 5l Sy 53 (65,81 58 Glise (V) U 0yl 0 50 gl 5l (g3lass s,
ey ) o) (3 y50S g 3l dlais 15 (65,55T )36 oy jlge3 oyl > sl alas Mo LB

g =t
o
sl
L I —

Qo)) >y ol gy 2 0 (o055 (65,551 Y IS

ol (F) S ol LoolS gy 3 (o> ot sl i)l 51 %03 51 (So yguilis )L
ey dhae & 60555 31l BT (2l e b eablo el ol Gl L oS sm3 n
3351 ool JBlygls Yo B0 o3l ) jguiluiss JLid yois b cdids )3 bl oo (2 (55,55

Lol algs el Loy Y dgas jd ol8g s IS




Ol 5 45 TRV Ly o) 0ylads Y 093 W

Exergy efficiency

0.4%5

5 10 15 20
condenser pressure(kpa)

55555 Blouily 2y gl Ll i 31.F IS

£ 5 852351 pledily prelly 93y Vb )L iy abas (glod jsl |y &8 a3 00 (L3 (B) JSU3
Oloasly g adatl (lod Gl b a8 39 oo oanlia (pinen S (o0 i S (o255 (55,55
o ials el g 09 algs oo b gl a8 (6551 el ine 4 & W 28 (5, 55]
Al S GRS L e 55 (65,551 €5 Gl Lewd Al dales B (e (295
b BRIl 5 65555 cenBS Oliee e 0ol b hlite sl QLG b 5

o (99939 35 slod Sl & s IS (65,551 55 9 5503551 plesily Sl () S5
Code ay jgm paS @515 Cond Jal38l L & 355 00 oamliio (yioped a3 00 (ioled |y J5 (g8
FIND (3o 5 (65,551 B8 (limee a0t 53 5 Galj8l (65,551 ploily Co5u Bpas S
e (il Aoy

= &S ol an ang L bl b (38l Slgi o (65,55 plol) jg a8 0515 Conas 31 L

b Sl il ond Mg By IS A se Cul b i ) 4l | Glje cal 0355 5%



VY e $3LaiBl J:l?u" ) d)l*“d‘*@r’

# S
5 -
g 2
5 2
H $
£ 3f 3
z &
B g
g ]
w -—
[

385f - k]

8 10 12 14 16 18 2 rr) 24 %
High Prezsure Pinch Point

g b 5o eesd ol 63,55 G B Glie O JSS

gy J5 65,551 w58 Ol 5 65,51 plensl 5o

x 10
047 T T T T T T T T 31

b s
= °
g 3
° @
2 »
§ 3
> >
5 5
g $
ui 045t 295

s

T

044 i L i i i i i i i a8
10 1 12 13 14 15 16 17 18 19 Zﬁg
Compressor Pressure Ratio

SN Olesily p jgm S @515 b i S17 JSS
oialS oS (Sa VT gaiysa ade oS Lt lire (R8I L oS dm e Lt (A) JSC
Bl gataione J 31 5 (i) Co g cop 5 45 Cunl > cpl 4 BT ol S (0 1y
b GRIBN ST IS8 g plodly (el g S oo Iy talS



Ol 5 45 TRV Ly o) 0ylads Y 093 WA

+T|Q1=D.8
009 LT

—a— =083
0.08 Mo

o
=)
=]

o

=1

5]
T

Cost of enviromental impact($/g)
a
=1
5

o
o
=4

0o3

002 i I H i L i I
{100 1150 1200 1250 1300 1350 1400 1450 1500
GTIT(K)

o8 g5 SV B3 Glie 52 55 Gy 4 (59959 Sled i Sl o5V IS5

01

—e—1y=0.8

0095 |- | ——ng=08s
; § | —e—ny=088

009

0.085

008} -

0.075

Cost of enviromental impact($/s)

007 -

068 ; : ; i ; ;
9 10 " 12 13 14 15 16
Compressor Pressure Ratio

ST O3l 50 5 jgmpeS @515 cupd i S1A S5

(5 5 S ol 935 3 (ST Sl i S g 4 93929 slod (11 L ioeon
«olps ) g ol danMe LB (V) JSK5 p3 48 5,8 daled lay il Vo o/ ¥ dg0s 3 il

Al Bl 5 (ST e 5 e plessly Lzl L
S 5 4x5 .0

S 1y ojug aie 5509, (Sueludge s Julow oad aslid (hg, 5l edlinl (5o < imgl ol
ailge y o gl 1) SogisS] (655551 sl pwiio yolie 5 03)5] w16 (S 5 SIS o555 (25

odl> Fl.'gd‘ RETVEV Ry 3| WA IV SB3 p:;"»i” b olfwﬁj o;"l dl)g adap L (oilwdidg 5 ol



ARR e 0lail oo g (g 5lwdigs

NINY aie dy ol g5 loly cslodinge ) 5 od ol (6 5e5 owonss (o puie Jloe b i
S ol gl pito 136 (v Mboo Gl o3 Ve ke 4 (45)35T Glasilyg Aoy
2y Bip @l 93 p ) gy dall slod G ()i 4 (3909 sbod g S w515 s Jud
5555 S 655551 oy yg a8 0515 aras GRIBIL ol (ol el 03,87 () 005
S5 Bl sl (il T gy 4 g st bzl )3 L8l ol 4T e 2ol
s el Bl algs ilS S S (65,381 B limn (555551 o]y il 381 <8 o
o MW 1 (65,551 plosily Gizman 5 203 VA L) oS5 losily (lois & ygu 3008 o515
Iy 655551 ledssly 9 a0 VIOV 1y o g, yloily 56 55 poyed 4 (63555 (slod . o il
a3 o il Aoy Y/YR
SogisS] (655551 Jlods gy & €855 o (e 08 (i Glas 4 a2 g5 L (privren
oledly g ayie ybas o Sl lasual )56 (b5l 5 (bl can Sgo o)l g Az 3,50,
ol et 4 d9a e bl (iagh ol 53 0ad 48,5 )5 4 Luly) 5 b g, 5 9 Sals

Gl 35 s ol 50 odlatwl |18 4 0394

é.gls.n

! il it 5y o5 S (i sy ST NYAY) S5 p 929 bl op 032,580 V]
Al Gl psle S ol ol g, K3y 9 555 Jebos (1Y) baws essle (Y]

[3] Abuelnuor A.A.A., Khalid M. Sagr, Siddig Abuelgasim Abbas Mohieldein,
Khalid Ahmed Dafallah, Mohammednour M. Abdullah, Yasser Abdullah,
Mahjoub Nogoud. (2017), “Exergy Analysis of Garri*“2”180 MW Combined
Cycle Power Plant”. Renewable and Sustainable Energy Reviews, No.79,
pp.960-969.

[4] Ahmadi P. and I. Dincer (2010), “Exergoenvironmental Analysis and
Optimization of a Cogeneration Plant System Using Multimodal Genetic
Algorithm (MGA)”. Energy, No. 35, pp. 5161-72.

[5] Ahmadi P. and 1. Dincer (2011), “Thermodynamic Analysis and
Thermoeconomic Optimization of a Dual Pressure Combined Cycle Power
Plant with a Supplementary Firing Unit”. Energy Convers Manage, No. 52,
pp. 2296-308.

[6] Ahmadi P., Ameri M. and A. Hamidi (2009), “Energy, Exergy and
Exergoeconomic Analysis of a Steam Power Plant (a case study)”. Int J
Energy Res, No. 33, pp. 499-512.



Ol 5 45 TRV Ly o) 0ylads Y 093 Y-

[7] Balli O., Aras H. and A. Hepbasli (2010), “Thermodynamic and
Thermoeconomic Analyses of a Trigeneration (TRIGEN) System with a
Gas—diesel Engine: Part | — Methodology”. Energy Convers Manage, No. 51,
pp. 2252-9.

[8] Balli O., Aras H. and A. Hepbasli (2020), “Thermodynamic and
Thermoeconomic Analyses of a Trigeneration (TRIGEN) System with a Gas—
diesel Engine: Part Il — an Application”. Energy Convers Manage, No.51,
pp.2260-71.

[9] Barzegar Avval H., Ahmadi P., Ghaffarizadeh A. and MH. Saidi (2011),
“Thermoeconomic—environmental Multiobjective Optimization of a Gas
Turbine Power Plant with Preheater Using Evolutionary Algorithm”. Int J
Energy Res, No0.35, pp.389-403.

[10] Bejan A., Tsatsaronis G. and M. Moran (1996), Thermal Design and
Optimization. New York: J. Wiley.

[11] Cassarosa C., Donatitni F. and A. Franco (2004), “Thermoeconomic
Optimization of the Heat Recovery Steam Generator Operating Parameter for
Combined Plant”. Energy, 29(3), pp. 389-414.

[12] Erlach B., Serra L. and A. Valero (1999), “Structural Theory as Standard for
Thermoeconomics”, Energy Convers Manage, No. 40, pp.1627—-49.

[13] Frangopoulos CA. (1987), “Thermo-economic Functional Analysis and
Optimization”. Energy, No. 12, pp. 563-71.

[14] Frangopoulos CA. (1991), “Intelligent Functional Approach: a Method for
Analysis and Optimal Synthesis—design—operation of Complex Systems”. J
Energy Environ Econ, No. 1, pp. 267-74.

[15] Ganjeh kaviri A. and M. Nazri (2011), “Thermodynamic Modeling and
Exergy Optimization of a Gas Turbine Power Plant”. In: Communication
Software and Networks (ICCSN), IEEE 3rd International Conference, Bali,
Indonesia; pp. 366-70.

[16]Ganjeh Kaviri A., Mohd Jaafar M.N. and M.L. Tholudin (2012), “Modeling and
Multiobjective Exergy Based Optimization of a Combined Cycle Power Plant
Using a Genetic Algorithm”, Energy Convers Manag, No. 58, pp. 94-103.

[17]Ghazi M., Ahmadi P., Sotoodeh A.F. and A. Taherkhani (2012), “Modeling and
Thermoeconomic Optimization of Heat Recovery Heat Exchangers Using a
Multimodal Genetic Algorithm”. Energy Convers. Manag, No. 58, pp. 149-156.

[18] Kanoglua M., Dincer I. and MA. Rosen (2007), “Understanding Energy and
Exergy Efficiencies for Improved Energy Management in Power Plants”.
Energy Policy, No. 35, pp. 3967-78.

[19] Lazzaretto A. and G. Tsatsaronis (2006), “SPECO: a Systematic and General
Methodology for Calculating Efficiencies and Costs in Thermal Systems”,
Energy, No. 31, pp. 1257-89.

[20] Lozano MA. And A. Valero (1993), “Theory of the exergetic cost”, Energy,
No.18, pp. 939-60.



W e 0lail oo g (g 5lwdigs

[21] Ningning Si, Zhigang Zhao, Sheng Su, Pengshuai Han, Zhijun Sun, Jun Xu,
Xiaoning Cui, Song Hu, Yi Wang, Long Jiang, Yingbiao Zhou, Gang Chen,
Jun Xiang. (2017), “Exergy Analysis of a 1000 MW Double Reheat Ultra-
supercritical Power Plant”. Energy Conversion and Management, No. 147,
pp.155-165.

[22] Roosen P., Uhlenbruck S. and K. Lucas (2003), “Pareto Optimization of a
Combined Cyclepower System as a Decision Support Tool for Trading off
Investment vs. Operating Costs”. Int J Therm Sci, No. 42, pp. 553-60.

[23] Rosen M. and 1. Dincer (2003), “Thermoeconomic Analysis of Power Plants:
an Application to a Coal Fired Electrical Generating Station”. Energy Convers
Manage, No. 44, pp. 2743-61.

[24] Rovira A., Sanchez C., Mufioz M., Valdés M. and MD. Duran (2011),
“Thermoeconomic Optimisation of Heat Recovery Steam Generators of
Combined Cycle Gas Turbine Power Plants Considering Off-design
Operation”. Energy Convers Manage, No. 52, pp. 1840-9.

[25] Sahoo P.K. (2008), “Exergoeconomic Analysis and Optimization of a
Cogeneration System Using Evolutionary Programming”, Applied Thermal
Engineering, 28(13), pp. 1580-8.

[26] Sanjay Y., Singh O., and B.N. Prasad (2007), “Energy and Exergy Analysis
of Steam Cooled Reheat Gas—steam Combined Cycle”, Applied Thermal
Engineering, No. 27, pp. 2779-2790.

[27] Szargut J., Morris DR. and FR. Steward (1988), “Exergy Analysis of
Thermal, Chemical and Metallurgical Processes”, New York: Hemisphere.
[28] Tsatsaronis G., Lin L. and J. Pisa (1993), “Exergy Costing in

Exergoeconomics”. J Energy Resour—ASME, No. 115, pp. 9-16.

[29] Von Spakovsky MR. (1994), “Application of Engineering Functional
Analysis to the Analysis and Optimization of the CGAM Problem”. Energy,
No. 19, pp.343-64.

[30] Von Spakovsky MR. and RB. Evans (1993), “Engineering Functional
Analysis — Parts I and I”, 1. J Energy Resour—ASME, No. 115, pp. 86-99.



