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Notes
> P cond Optional Side Draws
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HC to GC-401 DC20VHD Feed to DC4
3)hall ixyn °C 70 10.4 152.4
Lazll  bar 23.25 22.75 23.1
sl Gaxl 106002 28228 77774
Nm3/d(gas)
St Gl Kg /h 12186 1498 10688
DIl @85 Kj/h -29530068 -4969241 -22067184
XS, s Slaa = e
sl Al gl (ailadll 3
HC to GC- Feed to DC20VHD
401 DC4
sl Oyl 61.84 73.93 28.55
sl 2N K g. mol /m? 4.117 6.135 1.207
b)) 236N K g /m3 254.6 453.6 34.46
il 3835 aas m3 /R 47.87 23.56 43.46
<) sl Kj/Kg -2423 -2065 -3318
absll au, ) Kj/Kg.°C 2.004 2.080 5.571
il Kj/(Kg.mol.°C) 160.3 254.4 61.23
Wl
EWATRUNLY (¢ 13.52 13.10 17.03
) haa 37.8°C at(bar) 11.26 2.661 -
A ladll ads Jara bar 36.88 23.10 72.68
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Methane 0.3999 0.386 0.0139 0.0000
Ethane 0.3044 0.306 0.0024 0.0000
Propane 0.2700 0.267 0.003 0.1184
i—Butane 0.0000 0.000 0 0.0946
n—Butane 0.0000 0.000 0 0.1858
i—Pentane 0.0000 0.000 0 0.2109
n—Pentane 0.0000 0.000 0 0.0128
n—Hexane 0.0000 0.000 0 0.2083
n—Heptane 0.0000 0.000 0 0.0993
n—Octane 0.0000 0.000 0 0.0426
n—Nonane 0.0000 0.000 0 0.0269
n—-Decane 0.0000 0.000 0 0.0004
Oxygen 0.0000 0.000 0 0.0000
Nitrogen 0.0003 0.0009 0.0006 0.0000
cO?2 0.0214 0.032 0.0106 0.0000
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Uyl Kj/h 3003327 Ugall Kj/h 5497079
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Connections © Total Partial Full Reflux
Monitor
o Condenser Energy Stream
e
Specs Summary Q Cond DCA = Delta P
(QfoadDOY )
ilub(onl‘r\g ‘ 0 35.00kPa  Ovhd Liquid Outlet
iotes Condenser Energy Stream
= PG
1
2 pcond Optional Side Draws
Inlet Streams Num of = : - =
Stream Inlet Stage Stages “S::’“ ype e Stage:
DCAfeed 9_Main TS n= 18 SEATN 22
<< Stream >> pireb
1.
Hake Reboiler Energy Stream
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A0 Delta P Bottoms Liquid Outlet
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DC4 feed LPG Gas Condensate
to GE-424
phall 4a)2 °C 125.4 61.6 159.7
Lazll  bar 11.5 11 11.25
sl Gaxl 77772 31612 46160
Nm3/d(gas)
St Gl Kg /h 10688 3199 7489
Bl @85 Kj/h -22066966 -804543 -14789393
XS, 3Slas = e
sl Al gl (ailadll 3
DC4 feed Gas LPG
Condensate
to GE-424
sl sl 73.93 87.281 54.44
alsal 28N K g. mol/m3 0.984 5.782 9.168
k<) 28N K g /m3 72.81 504.6 499.1
aiall Al aas m3/h 146.8 14.84 6.410
k<l auwsl Kj/Kg -2065 -1975 -2515
akl 3wy 500 Kj/Kg.°C 2.098 1.861 1.745
il Kj/(Kg.mol.°C) 198.6 271.9 157.3
Wl
Cpdaly i K 13.10 12.82 13.84
2y sz 37.8°C at(bar) 2.660 0.6475 6.134
dcladll 3dads Jaaa bar 15.84 11.25 11.0
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LPG Jaaal) g dumaaal) Condensate to
idee oo Al GE-424
3lSlal)
Gy bl S | G sagasall il - -
BlSlaall 39 Lﬁf&\ Sl s

Methane 0.0000 0.0000 0 0.0000
Ethane 0.0000 0.0000 0 0.0000
Propane 0.2913 0.3010 0.0097 0.0000
i—Butane 0.2200 0.2322 0.0122 0.0005
n—Butane 0.4479 0.4500 0.0021 0.0064
i—-Pentane 0.0283 0.0290 0.0007 0.3359
n—Pentane 0.0004 0.0000 0.0004 0.0213
n—-Hexane 0.0000 0.0000 0 0.3509
n—Heptane 0.0000 0.0000 0 0.1673
n—Octane 0.0000 0.0000 0 0.0717
n—Nonane 0.0000 0.0000 0 0.0453
n—-Decane 0.0000 0.0000 0 0.0006
Oxygen 0.0000 0.0000 0 0.0000
Nitrogen 0.0000 0.0000 0 0.0000
cO2 0.0000 0.0000 0 0.0000
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Design | Parameters | Side Ops | Internals | Rating | Worksheet | Performance | Flowsheet | Reactions | Dynamics |

Design Column Name GC-403 Sub-Flowsheet Tag coL6 Condenser
Connections © Total Partial Full Reflux
Monitor

Condenser Energy Stream

Specs c
Specs Summary| | Q-Con 403 = —) Deita P
Subcooling 00000kPa  Ovhd Liquid Outlet
Notes
1

Propane -

P cond Optional Side Draws
Inlet Streams 22.10 bar r
Stream Inlet Stage Stages [ Stem Tye | OvwStge
LPG to GC-403  26_Main TS n= 36 SsSmmo
<< Stream >> B
2239 bar

Reboiler Energy Stream

n e Q reb 403 v
nel Delta P Bottoms Liquid Outlet
* 0.0000 kPa LPG to MiX -

Stage Numbering
© Top D« Bottom Up
£dit Trays.
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LPG to GC-403 Propane LPG to Mix
phall 4a)2°C 63.0 62.2 116.2
Lasll bar 23.0 22.1 22.4
sl Gaxl 5929 1700 4228
Nm3/d(gas)
St Gl Kg /h 600 139.8 460.2
DIl @85 Kj/h -1506937 -364052 -1064551
10l g0z Bl Fln o
sl Al gl (ailadll 3
LPG to LPG to Propane
GC-403 Mix
sl Gl 54 58.5 44.2
A sal) 486<Y K g. mol /m3 9.2 7.2 9.6
b)) 236N K g /m3 501.1 423.1 424.4
sl @l aas m3/h 1.2 1.1 0.33
A<l il Kj/Kg -2511 -2313 -2603
Ak Aug 5l Kj/Kg.°C 1.7 1.9 2.4
il Kj/(Kg.mol.°C) 154.9 234.1 169.6
Wl
Cpdalg s K 13.8 13.5 14.6
) ban 37.8°C at(bar) 6.1 3.9 12.9
dclael) sy o bar 11.3 22.3 22.1

Obsd) g3z @bl Akl sa il paibasd) (6-11) Jsaadl Jia
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LPG to om ol | LPG to MIX

GC-403 Propane Jgaaald) dadl)

Aaslill Al

dlee (e

3lSLal)

- Ol S| Basasall il - -
T Gl | Ol ba
3Ll sl

Methane 0.0000 0.0000 0.000 0 0.0000
Ethane 0.0000 0.0000 0.000 0 0.0000
Propane 0.2913 0.9900 0.980 0.01 0.0103
i—Butane 0.2322 0.0098 0.010 0.0002 0.3216
n—Butane 0.4479 0.0002 0.010 0.0098 0.6278
i—Pentane 0.0283 0.0000 0.000 0 0.0397
n—-Pentane | 0.0004 0.0000 0.000 0 0.0005
n—-Hexane 0.0000 0.0000 0.000 0 0.0000
n—-Heptane | 0.0000 0.0000 0.000 0 0.0000
n-Octane 0.0000 0.0000 0.000 0 0.0000
n—Nonane 0.0000 0.0000 0.000 0 0.0000
n—-Decane 0.0000 0.0000 0.000 0 0.0000
Oxygen 0.0000 0.0000 0.000 0 0.0000
Nitrogen 0.0000 0.0000 0.000 0 0.0000
cOo2 0.0000 0.0000 0.000 0 0.0000
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Lall bar 22.1 Lall bar 22.4
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bl @i 13601 oAl s 4228

Nm3/d(gas) Nm3/d(gas)
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Methane 0.3999 Methane 0.5509

Gaseous Fuel | Ethane 0.4183 Ethane 0.3084
Propane 0.118 Propane 0.094

Butane 0.0638 Butane 0.0467

Propane 0.2913 Propane 0.2789

LPG i-Butane 0.2322 i-Butane 0.2323
(mole fraction) | n-Butane 0.4479 n-Butane 0.4524
i-Pentane 0.0283 i—-Pentane 0.0361

i—-Pentane 0.3359 i-Pentane 0.3333

n—Pentane 0.0213 n-Pentane 0.0217

Condensate | n-Hexane 0.3509 n—Hexane 0.3539
(mole fraction) | n—Heptane 0.1673 n—Heptane 0.1687
n-Octane 0.0717 n—-Octane 0.0723

n—-Nonane 0.0453 n-Nonane 0.0457

o il #yally Wla ssasal cpmdsatl cr el S S5 8 3561 (6-14) Jsaal) Jia
t oY) S Lo (@l 2l GlSie e @lllia macal 4 el Joaad) DA (ge Jaadls
%55.09 dawi ) gauhall Sl & ol s g i) >

%30.48 dus ) oandall ) & Gy A (alessl >
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%9.4 s ) bl 5Ll A Gl s paliasl >

%4.67 Gaust N aslall Sl b sl A mliss) >

tAaaiiall CleSH 8 4)kal) 2-4-6

Aspen Tech HYSYS iy e duad 2l 5 DA o (i) 258510 51Skadll ddee clpa) any
fN) sl e damiall Glell) canaal

Sl z3saill 1 V) A el 3 satll 1A Allal)
Molar Flow 20492.7 Molar Flow 28227
Gaseous Fuel m?*/day m®/day
Mass Flow 0.2409 Mass Flow 0.4158
kg/s kg/s
Molar Flow 31612 Molar Flow 31610
LPG m?/day m?*/day
Mass Flow 0.8886 Mass Flow 0.8930
kg/s kg/s
Molar Flow 46159 Molar Flow 45778
Condensate m?/day m?/day
Mass Flow 2.08 Mass Flow 2.067
kg/s kg/s

le e Akaal il (lal) 2585l il S b A5 laal) (6-15) Jsanll e

JSa e (gl a8l e asal) Z ) Aad s @llla macal 4 el Jaadl DA (ye Jaadls

:ke‘"'\“
28227 m*/day iad Y @l a8l Jeal) 38l G S lin) >

0.4158 kg/s iad N gl 25l JBSH zosl) das g li) >
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1ASlgial) A8kl & 35kl 3-4-6

sl 35 =5l £ 35l Ja (g i) s
L PN N A 6027.139 4399.81147 37%

Ki/s

Adanal 7 5alls Llla S gmsall Gadgatll G (IR 25850 ASlgnnad) A3 3 A3 (6-16) Jsaad) ey
e o

sl e (il a8 8 ASlenad) d8ll) Aad 3 s lilia el adf dlel Joaall DA (e 1aals

:‘9_\\]\

37% S Jea Ay Agnal) A8 3 i il maal g fiRall 3gadll aladin) ve 3
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AL agigll sl Al 5-6

ALK sasldl Bl ¥ ales 40 )
M, Aoyl eSS slay) >
Wy Jlll 3l e 1 Kg Gyal (oylaill slsell ana alay >
Vo Bl 28l (e 1 Kg Bad sl clsgll aaa ol >
QP L) agsll Laall Ay jhal) dedl) Clus >

:A0SY oyl 3y Y alae S 3

:O 508l (ahial Yl
C+0, > CO,+ Energy
12Kg + 32Kg — 44Kg + Energy

8 11
1Kg CP +7Kg 0; > —Kg CO; +56.000 Kj

canauagd) gl (Lot
2H; + 0, — 2H;  + Energy
4Kg + 32Kg — 36Kg + Energy
1Kg H? +8Kg 0, - 9Kg H, , + 46.000 Kj
rw sl ghal G
S+ 0, > S0, + Energy

32Kg + 32Kg - 64Kg + Energy
1Kg SP +1Kg 0, = 2Kg SO, + 32.000 Kj

r i) 258l (e 1K (3yad 400l a1 ABS Qlus 3>
%CP + 8HP 4+ 18P — 0P

Moz = 100




. M,,
Mair 0 2032
tolill elsgl) aan s >
. M .
Vair 1.2a<;r3

:gi_..\i;l\ elsedl paa clus P

eloedl (ailh Jalas 1

1y il 35850 Ll A lpal) Al Glaa 3>
I, = 340C" + 1035H" — 109(0P — SP) — 25WP
Ciya s Led of 0 el e o dana (8 il Cipea glaa o 3Ly
(50.000 — 55.000 Litter/Month)
[11] :aghall Ao o ddana ) doas (o ¢ 5Ll 258500 2 ) jall dasdl) ()
I, = (31.000,32.000,34.000,25411) k] / kg

(caplall) JEladl as8sll sasa (8 SLae e Didte 0050 Of 0Sar 02S Aniiia ol 3525 @
S Yy CanySl cdgla )l (g Alle Fand s sl slaalls sl e

sasall adll L lead) dan il 321 255 33LE Aad L35S Bpnall daidl olitinl 23 @
I, =32333.33k] / kg : N s o Ll 3685 & al) i) ol

[23] (Rama el lulyald W) 2o zshi ) JiLadl 8511 Ashall Al Jlae of cpn B

L, =39.000 —45.000 k//kg
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:[23] Aumayall Sludyall ) Talsd

P o sy A L) agall Sl Sl cilbalse 30

CP:85 — 87% NP:0.1% (e 8

HP: 12 — 13% WP: 1% (e 3

OP: 1% e AP:0.1% (e J8
SP:0.05 — 0.5%
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CP =86%, HP =12%, OP = 0.8%,SP = 0.3% ,WP = 0.75%
NP = 0.08%, AP = 0.07%
:QF (Bl L) o g8l Lial) G el Al Clea >
L, = 340CP + 1035HP — 109(0P — SP) — 25WP

I, = 340 * 86 + 1035 * 12 — 109(0.8 — 0.3) — 25  0.75
= 41586 k] /ke

e o ddandd (Aaly dulal) Bl 2585l A )hal) Al oy 455l 1-5-6
:3.3_)!);1\

Dke¥) o paal el (ghal) (grinall Cun g (gilal) Sl 25860 dabal) Zhall eha) e
p V) Jsaall Ul o ¢ JEa) Jiladl agdglly sl Jilud) 26850 Slaal) Sl

o Bl dowd il agasll JiLd) aga sl taghsll g
4 had) dadl) JieY) RN il
%28.63 41586 32333.33 (KJ/kg)I,

Jia¥ls Al Ll 3@ ll (gl (gginall ¢ &3aa0 (6-17) Jsandl Siay

‘gé SJE}X\ :\,\u.'\} 2\:1‘)!);5\ L;.:: P ddaaal



bl Jaadl

A paall 5 Adiall ASualinn o i) Al
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[1]:4 i) dapal) 1-7

A Al Al 1-1-7

Lelaall -
Fresh Alr Exhaust
HH.S.EES

Blaalldde -

Uaswal 23l Zasal) 5yla (7-1) J<a) Lall -

iy e lall Jalye oo Laoydi adaiin pdiing (aliaie¥) Zash (e Jatliall I elsell i
A o helall ga sl elsed) san o (e ¢ @llsall (o anaddanl elsell slaian o 0550 22
Oadlad) Jazalls 3)hall daps @y @lal) @hle A & a8l (e dpeS Gal Cum (3l
and a2y Sl dae Bl 038 8 53 g gl A8l JoaTis L aaais Asjlad) dsadl )
A sial) Ll sy 250 Sl A8Ual) al il HAY) ansdlly Jat Liall il e

S el G Aaell cysall e pu Jlay) diege (o pali £33 @ pae Aanlsy A3l de sanal) ol
AR e Band) el e calil)

Gyl bl Bha da ad) Al axe Cuy Aatial) Bl Chai e ST ez Ll dllgig
AV Al Y 390 ()38 L 1Y) Liaitie B30 Ao ganall 35350 O5S cone 3n (0
rddased) 40jlad) Adiad) 5y A plai) Aufall 2-1-7

F SlelaY) e ¢ (7-2) JSA) 8 mnge g LS cidanad) Aol Adiad) 55l Cills

(ousSe (All) (g 55l Jaliail elyal 1-2

ol Jara caan 3)5ial 2-3

(oS Lf*'l,ga\) 29 g 2 34

cul ara aa o)Al Jansll b 25k 41
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Combustion P A T A 3
Fuel gin

.:.—.* 3 qin
Work ,'u )
out ® I b

S g
1 4 2
1 4 *q ot -

e g out

Exhaust A

- -
T _—
]

P-v Diagram v

Al 23080 Aaiall 5)a) 5530 (7-2) J<al)

gasses T-z Diagram

:(Aapatl) Aased) 340 39300 3-1-7

AUl ADadl gyl e e

wt—Wc

nth =

QI
Q

:L'j ITEN

Al 5500 Gasy N Jaadill Lasss (e 1K e il el Jaall =T

34 ) shal) @i Sl e 1Kg 2aa e gl deal) (W,

A2 5053) ehaY) @85 elsedl o 1KG Jaliady o301 Jaall :W

Py Jaiall Cult inia (385 elsall 0 1KQ S Ay i) 485 pemall 5l 4aS :Q
2-3 Jsaall 3dg Ty dsall

Qe Japeny A i W We Qg S e el (S

Y P R ik Y B P TR LTSN

H = U+P.V

o) Jagd e sill aaally Laaal) :P.V



i I chaalinasasill 538 (385 Jaai Ay Jaral) Jaaessl A Al U

dU= dW +Dq

VVC = HZ_HI Zét\n,i

Wt=H3_H4
Q=H3_H4

ol JSEIL (ghall 39l WBle A (Ko L,

nth_(H3—H4)—(H2—H1) _1- H4—-H1
H3—H2 H3—-H2
L'j eh-"}
T2
H2-H1=[ "Cpdt =Cp (T2-TI)

Larall iy de gil) 5500l —Cp

ceaal) gy A gill 3))5al) —Cv

_Cp
Cv

: AUl )bl dajaly Jaraall 40all A6 Y75 S Cp 5 CV (e DS )

nth_(TS—T4)—(T2—T1) _1_T4-T1
T3-T2 T3-T2

S o8 s Gy Mg Py Py Lagiall (e S o8 S o gleaT3,T1 )lall cilays o o

159



A O gilas A s s 5Y) SlebaY) Ge

P.V=R.T
P.V* = const o alai
K-1
T2 T3 P2 g L
T1 T4 P1 il
K—-1
P2 P2} )
— = , — =Z . " ey
P1 P1 o

A <AL c Wo « Wy ¢ Q o S e e Juaas dlllyy

W, = Cp (T,-T)) = C,Ty(Z-1)
W, = C, (T3 Ty) = CoTs (1)

Q = Cp (T3_T2) = Cp (T3_ Z Tl)

T3
S Em s N
nth = 1= o -7 e

sanius (531 Adedll 550l 39350 Ay (M LaliatV) Lowd i s Aoyl 3550 393 5e off Laadls

T3 shall dayn ) Lads dasally e Lall 25350 il ) Dabcady) das 800 alaY s ol
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ratod: Design 3 TET,..,
actual: measured 1 T E'F_u
'c / \
o il
A/
, il
g 2/ /1N
3 / W4/ | rar
Fsoo / /i :l/ TAT s
ARy,
&
&t /
Vgl aps
S
\0‘:0‘ ]r/ Ol
0 5“? i 3 el
A 02t
6 7 8 kli(kgK)

tAgad) ddiall ddedl) 5yl 4-1-7

oo (1=2/-3-4/) adaill 5l Cibias

(1-2-3-4) 2,k 5l

3l e Lucall Cas

Aug gyl Aaleny 1-2 blecat) 2 -1
Ao Lalualy) ol ) Sl
AU Jaall 303 ) (sa505 SlSiaY)
el L)

dbaulg cileluzall oda daal 2y Eus

e lall g 551 25054l

Ag paal) Adiall s Y i e Ja 350 i (7-3) J<all

(e Lall el Jaall [ Jn Ll (y0aal) Jaall) = o 5533531 2554l

e =

H2—-H1
H2'—H1

Sl Adiall Jee b mlesils saall ol g ) abajl ) Akl 8 cilelual) gag -2

) JSAN e Al g 5555 2505l ()

TCI

TAT

| I
M
Cc

ompressor Turbine

_H3—H4r
H3-H4

nT

J3> 890 (395 Jand Aagide 3y Cld Ale Adie 3y (7-4) JLal
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oaliail ) (sa5 Lee Taeliall b Lgia eha S 3laaY) Ade DA Bl bl oLl -3

(2 3daall) Jae Ll 7 e die Jaall (o B maadd (3 Adaiil) Adiedl Jae dic Jakual
2 4S8 g Bhall Aagn it (Sl 1 elsell) dalall Janigll e sil) ))all s —4
ro) Jlie] oSa a3l

K=1.4 Llecay) ol

K=1.33 saall ol

Nee = 0.99 Gl ke o cilelull -5

Ny = 0.97 Al cile Luall-6

:M\ SJ\AS\ 944 2-7

Taes Jade G ASal A8l s Llal 13 il Jeall aay chélall edl) Jao) >

Al Tt Ll
PRI % =H2I1—CH1
tJalS 3le dal e
Hy'—H,= % - CpnlclTl (-1)= Cp;C'Tl (2-1)
T,-T, = % - % ( %—1) - % (Z-1)

Srdll Jasd) o s Al ziaay Jade om RSA A8l s Jleals sddiall Ledl) Jaal) >

Hs—H," = n¢ Wi = iy (H3—Ha)
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‘ T4 1
Hi=Hy = 0Cos. T3 (175 )= e -Cos Ts (1-3)
sudall Jaadl >
VVU= Wt Wc
1 Cp1-T1
Wu= Nt- Cp3~ Nm- T3 (1_ E) B rll:n'rlc (Z_l)

GAaY) 385 (e b L Al Blall 3uaS o) £ @liay) e ) Ablaal) )al) das >
daasilly g il cleluall Cun 35850 3l Ge Aaall 3 hall S (e i o

(1] (Y ISEIL Byl A 3505 Chupal (e

@ slarall 5hall 20aS [ 3la¥) Adpe A Lled Lgia alibuall 5)all 40 = 31l 2aje 3935

250 Gl

L3laYl A8 3505 :]]CC

(el 25850 elsell B A) else) 0 1KG ol n 2850 035 2 =

-5l ayhall daall :Ip

xie 3580 aS Jlaa) IS Aiial) Jadag ot Liall zyde i AS5al) Z3Uall (pe IS Jlea) ge Sl
LAaall JAd

) J<al) e dlaleall A0S Koy

Q23  H3-H2r  Cp2T3 ( T2 T1 )
ncc necc necc T1 T3
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rhelall g g3y 250l e Lnaly

T2/ Z-1
— =]+ ==

T1 nc

Q2/3 _ Cp2-T3 T1 Z—1
< g (=g -(1+2)
n n n

{ladl) 3905l >

) (KA ladll 5,00 (gl 353yl daay

_Wu  Wt-Wc
rlth Q273 ~  Q2I3
ncc nece

nt-Cp3nm-T3(1-7) - i’)’;’:cl (Z-1)
th™ Cp2T3 [1 T1 _(1LZ—1)]

nce T3 " nc

) Al aey dadedl) 5ylall (gyhaldl 25a5all of it 4l

1

. ntnm-6(1-7) s (2D
! ﬁ [9—1-(1+%)]



(6 Lanslls &) T1, Tophall an Glaty Lubedl) 5ylall 35350 of e 5,851 20 J
(BlaY) At 39335 chatLially Adiall e JSV Slaally g 55550 3505l ) Bl
Al e Lually Loagly M Ll dasing K Algand) gl ol

Nine=F (M .0 K e 1t M +Tec)

tadascl) Agjlad) Addiall duledl) 5ylal) agape sk

M Llai) duis T1 (T3 s)hall s il (1

e Ll B dal 0 B= = Bl Sl 35340 315

el 333, e 05 Ly Al 53a)s e 395 0 = = fanil L b Jal 010
rhae Lally Aaiall (535050 il (2

5l by al cpa & 20% ke slandl 39350 Gli 6% Aaial) 35350 5355 ) asbeall (e
3530 Ol Mallys alasall 3535a) 30U laie cild e Jpeanll 10% laiey Jazlial) 355
oz lall 3ga3e pe ST daal 4l daial)

238 Zli Cun chan € Adial) Joao o JatLiall baddsing A Jaal) Gaws o La oS3 s

il Jaal) s 3y (50-70%) (s Al
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aa3lad) ddial) 29350 lua 3-7
ratod: Design 3 TE':,,,,, "
, actual: asured. I\ TET.u )
A sy dl) 08
1000 /Al
/1 o
5 vimil Aaiall 4 121 5ol agaye 1-3-7
g AN
% 8| rar. s g yall 1331.&.1\
’-500 / / 4/ TAT s
it ) / plall (1-2/-3-4/) a5\
P 7
§ A
0’°°J I | 4 (1-2-3-4) 2,k
i A
0 a\:r‘ 9= I‘é‘;: ane e 33eale AW cldandl Lyl
A 03
::t:u)\);“ gj:_):m
6 7 8 kJi(kgK)

Ayl Al g V) e e e 590 Jia (7-3) J<al

P, = 1bar, T, = T, = 1515[°C]
P, = 17bar, T,' = 406[°C]
P3 = 17bar, T3 = T3' =1200[0C]

P, = Ibar, T,=600[°C]

:i:ﬂta.\\ REM\.} .J}JJA\ OS =

Wt-Wc

I/lth - 0

WC= H2_H1 = Cp (TZ_TI)
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Wt= H3_H4= Cp (T3_T4)

Q= H3_H2 = Cp (T3_T2)

=Jehso=s

: IS, Wo W Q e S cilidle e Juans el

W, = C, (T,-T)) = C,T; (£-1)

W, = C, (T3=Ta) = G, (1)

Q

Z

167

@ -

=Gy (Ts-Ty) =C, (T: -2 T))

ol (KA (hall 35l ABle A (Ko L

T3
M= 1 - [7]‘T1= 1
o T3—2T1 z
K-1 1-4—1

= 2.25 :ulﬁ 4_.140‘5

Mo = 1= = I-— = 45%

2:25
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g yal) Ajlad) Adiall Ladeal) 5 90l 3930 2-3-7

U JKAIL Adedl) 5))all (gl 353yal) ey

) qtqnv@(l—%)—nnim:{z—l)

" =lo-1-(1+ %]

:L'j Cua

Nee = 0.99 Glyay¥) dlee (W cile Lcall

N = 0.97 &S5lSsall el

-2 _g) ,K=1.4

T1 15

k-1 K-1
- ()7 -

14—-1

2= () - ()2

P1

rheliall adll 3g05al Glua (1

_ T1x(Z-1) _ (15+273) *(2:25-1)

_ 0
Ne T2'-T1  (406+273) —(15+273) 92%
tAdiall ladll 253 pal) Clua (2
I, - T3—T4/1 _ (1200+273)—(600+f73) ~ 73%
T3*(1—E) (1200+273) *(1—E)
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I\:ULJ\ Agiall dalaal) 'é)}.ﬂ\ J9d e ADe Lf (I]t e {Nm Nee ¢ Zce) (.\:13 e S gl

23..{3)44]\
- ntnm-9 (1—%)—“11.“ (Z-1)
)f —
% [9—1-(1+%)]
0-73+0-97+80 (1—352) ~s572055 *(2:25-1)
= e = 38%
o = -2 °

Pl 2Bl A hal) dadll ¢ )l e 2l

Sk o ol Llia 3 ey 1 LAY A2 35350 Fad Ll ) Sl (g0

Aiall Nl 3050l) Gl ) Jiad cdaliiatl¥) Aty Jae Liall 353505 (SilSaall 25354l

%32-30 :lals OIS L34l Al (glal) 35a5al) Gn b



:G_‘sl:a_ﬂ\ 4 580a

r)lad) a8l Al -1

zasaill (@)l ag8sll oSl Al latialls (150 Axiall 3 (6-14) Jsaad) e sl

A ) s Uasall ey 7l Z3sails oy Aaae 8 Wlla 350al)

Ll ol n %118 Ao le (5ing chhall e o daa ) Juslyll 540 >

Lol alany Las %9.4 Gl e Alle Ao e ssing Y Zgikal) #3sall e milil) lal)

0 Al 4 a3l andal) Sl s Bl Claalse e thaay Jseanl) 5 >

278 MW Y saalsll aujladl ddiall de Ui Josi agle 3L (s3llg il o

;A Al clacalgall elliay (gilly

-

4aadl) H20 CcOo2 Totale H2S O 9Sal)
4 )yad) Sulpahte
36,000 | 65 mg/m3 | 2%V | 115 mg/m3 | 16.5 ppm | AeY) asl)
kd/m? 140 = gansall

170

Y (leball) @byl e 40aS5 16.5 PPM ol Y Gang el 2y e 4aeS >

panll 5o %2 55lan Y sl aaSl A Sl (e &S 115 mg/m3 slas

:36,000 kd/m?® e (i ¥ (gl 25850 d))a Aaiy )
2 Al #5aalls Wl dpmsal cpndsatll o ASlgiuall Al 8 Lsale (38 Glla >
G gl 73 gail) 8 ASlgad) A8 (40 %37 il Lo s &5 G Aphall e

il Z 3l lexdind Jla 81627.327 k] /5 (s

Aspen Tech HYSYS zmaliy (e gyl zisaill (385 (9lal) ag8sll Luys 20 5>

t ) Gl

0/05509 ;\.\.uu ‘_Al L:;a,.uH\ JL«_“ L*é utg.d\ 3.4.;.».\ &Lﬁ_}\ >

%3048 :\.Lu.’ él L";z,_ujal\ J\.d\ ‘f u\'.'\:a\;)_” :\_\.u.’ uah&.a\ >

%9.4 daus A canhll Sl G Gl A (alass) >



%4.67 Gai S amlall SN G olisd) B (mlias) >
:SGT5-4000F 2w s ,aall dujlal) diiall Ljha >
Ag)lall Al dnadacY) Aaill a5 %38 ) il (@hall 350yl ad b g i)
Aaall (ghall 353l Al OIS o 2 llyy cghal) o s ane (8 dg
Jelis o lwa %33 55lany Al
s L g8l Al -2
S Anhall el clias 8 el il z 3l e 3l Lubua JLall 2850 2l L

rdilal) ag8ll Bl Jlasl) SN o)y 41586 k) /kg
CP =86%, HP = 12%, OP = 0.8%,SP = 0.3%,WP = 0.75%

NP =0.08%, AP = 0.07%

5Ly oS asl ) e (il 5lad) 255l Ay oDled Aasall Ausfall il of
:\:’J\JAJ\ callaa ) 48 &L ;\.mbdj\ PRV e:m,_"i us.o:\ LS 62\:1)\)Aj\ L:AL P idass 3eleS

s
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:Gluadilly cals fiaall

e Aalliall agillas Aplall Ao o ddaadd ilulls (gl 2585l Jly] (s pall o >
5l ad) asls ey Aparanaill Ao aia¥) (e Adaaall Jae Jaay Las cAalladl)
e Lnarenail) 56U Clile L) Aasall 45l

GalSall gl o o) DA e 285l ALl 2l el Ay axdl) >
Al adels e a8 Ay mas il Jgensll A350)

Cuso Aladly dadadil) Jopall 4 LaSH au Al dalladdl @lasd Gl ehal 8)g i >
L5 as ol A Al cllaaall cillbiia ol

el ams Lgnnnli 2 ¢ Sladly Jadil) Ja il Jaglad Sl bl 5ac B dsmg 8y5 i >
al) lblee ae A3)lall doms jo B2c ) 028 yiiadg s Ja dasha ggi ray (e
e il Jla el ol Joiial) a8l e Joant Sl ol sl 36 jeal ZaadU)
@bl elsine

o bl plasials candall 1) S5 A glaie AU Giliad daleail A el >

Adasall Al U 5Ly A Ll Gl i 558 Gl
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Faalal) aalyal) Aaile

Al galyal

:2003-2002 il 5yl —(Alad) claall) dola <7 QIS canen daal L celaad) Jlea .2 (1

2015 Ll fl ccuall olpeS/anlneSl) aalhall ad g clasa gl (2

pstall oy Alaa " A8 (JGY) Bangl) A o eleS Alana ool Auha " daal s daala (3
2010 4o i)

sl gl Jlas Jom Ay " AU 5la) elgSl apell (sl Gulae Blal calal) A3LaY1 (4
(e o Aupall Joall el chyal) Joall 35L5eS0 38U a5 lanal 3580 leladnid 3 Ja)
2021 il syl

2017 3l 5l " AileS A8l adg Byl QS (ablS adls ule .o (5

palad) Chle g la il Lol cydl) A8 b A3l clisall 50U xd) " ilaad) uiysl el o (6
Gaala /A0 Cpun S MYV GLEL sivale dag sl "Gl Bas ) Akl elsell (piul

.d,umd
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Summary of practical Research

Given the importance of electrical energy as a vital and essential natural resource for
life, and as the basis for urban development, agricultural growth, and industrial
progress, where most factories in the country rely on electrical energy as a primary
operating force, it was necessary to search for the optimal chemical composition of the
fuel used in power plants to achieve the highest possible efficiency, taking into

account the impact of other factors such as combustion chambers and their efficiency.

A systematic research plan was developed, guided by previous reference studies
related to fuel types. Then, contact was made with the Faculty of Petrochemical
Engineering at Al-Baath University to benefit from doctoral and master's theses
related to this topic, and to utilize Iragi and Gulf experiences to determine the optimal

formula for liquid and gaseous fuels.

Additionally, contact was made with the Deir Ali thermal power plant through
engineers and experts there, to be the proposed study model for the thesis.
Subsequently, all specifications related to steam and gas turbines were reviewed

through daily inspection tables at the plant.

Contact was also made with the Syrian Ministry of Qil to obtain specifications of
Syrian gaseous fuel and oil fields in Syria, through production quantities and
specifications of gaseous and liquid fuel reaching the Deir Ali plant via the Arab gas

pipeline.

After collecting the required information, the fuel used by the Deir Ali thermal power
plant was studied, and the capacity of the gas turbine studied, which belongs to the
German company Siemens, was determined based on the actual capacity of the turbine
according to the type and quantity of fuel used. Then, tables were created for the

actual capacity of the turbine over the past year by month and day.

To improve the performance of the Deir Ali thermal power plant, the optimal formula
for the type of gaseous fuel required was determined, where it was found possible to
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separate propane and ethane components from natural gas to increase the methane
ratio. For this purpose, an algorithm was developed for calculation using Aspen Tech
HYSYS software.

A comparison was made between the existing fuel at the plant and the ideal gaseous
fuel that provides the highest thermal efficiency for the plant based on the

thermodynamic properties calculated by the software. The required results were then
extracted to be utilized in other thermal power plants in Syria, aiming to achieve the

highest possible thermal efficiency for these plants.

The liquid fuel reaching the Deir Ali thermal power plant was also studied
computationally, and after finding the optimal formula, it was found possible to

increase its calorific value.

As a result, the thermal efficiency of the gas turbine at the Deir Ali thermal power

plant was increased.
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