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Data Lapangan :

Brine Inlet oRE Ambient
Date Time Gross Net Flow InPress | In. Temp. | Ex. Press. | Ex. Temp | Temperatur
MW MW TH barg °C barg °Cc °Cc

June 17| 0100H 13.43 11.94 1089.30 19.39 210.40 18.45 139.98 21.79

0200H 13.42 11.93 1090.96 19.38 21041 18.46 139.98 21.63

0300H 13.42 11.93 1088.24 19.36 210.38 18.43 139.88 21.52

0400H 13.47 11.98 1077.35 19.35 210.33 18.39 139.73 21.24

0500H 13.50 12.01 1079.03 19.36 210.41 18.41 139.88 21.18

0600H 1351 12.03 1088.67 19.38 210.47 18.43 139.92 21.22

0700H 13.53 12.05 1085.19 19.41 210.48 18.43 139.82 21.32

0800H 13.49 12.00 1068.26 19.43 210.55 18.47 139.95 22.49

0900H 13.26 11.79 1050.64 19.46 210.56 18.52 140.44 24.65

1000H 12.89 11.42 1056.29 19.41 210.45 18.53 141.11 26.28

1100H 12.61 1115 1073.23 19.35 210.30 18.47 141.44 27.21

1200H 12.44 10.96 1083.56 19.43 210.35 18.52 141.69 28.18

1300H 12.36 10.88 1096.31 19.49 210.43 18.59 141.82 28.78

1400H 12.50 11.02 1113.99 19.42 210.38 18.49 141.45 27.73

1500H 12.66 11.19 1083.30 19.38 210.40 18.41 141.17 26.26

1600H 12.61 1114 1075.57 19.31 210.31 18.35 141.15 25.42

1700H 12.92 11.44 1099.22 19.32 210.35 18.35 140.51 23.52

1800H 13.40 1191 1079.78 19.36 210.45 18.39 139.78 21.99

1900H 13.49 12.00 1080.75 19.32 210.42 18.38 139.73 21.69

2000H 13.49 12.00 1096.83 19.37 210.55 18.43 139.88 21.46

2100H 13.47 11.98 1095.63 19.38 210.60 18.44 139.96 21.35

2200H 13.47 11.98 1095.20 19.40 210.60 18.46 139.88 21.22

2300H 13.49 11.99 1097.77 19.45 210.64 18.50 139.74 21.08

2400H 13.50 12.01 1097.65 19.46 210.65 18.52 139.71 20.96

Max 13.53 12.05 1113.99 19.49 210.65 18.59 141.82 28.78

Ave 13.18 11.70 1085.11 19.39 210.45 18.45 140.36 23.34

Min 12.36 10.88 1050.64 19.31 210.30 18.35 139.71 20.96

TEMPERATUR KE REINJECTION WELL
(C)
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141.50
141.00
140.50
140.00
139.50
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138.50
12 3 4 6 7 101112131415161718192021222324

XVi




DATAORC X CALCULATION DATAORC X CALCULATION
OEC5_TE | OEC5_TE | OEC5_TE | OEC5_TE | OEC5_TE | OEC5_TE Gross | OEC5_TE9 U U
ORC X OEC5_TE9101 | OEC5_TE9101 | OEC5_TE9124 147 117
9121 9121 9115 9115 9103 9103 Power 103 (kW/m2K) (kW/m2K)
) ) . . Preheater |Preheater Preheater
. Vaporizer |Vaporizer |Vaporizer | Vaporizer Q Q
Date Time . ) ) ) HE-9102B |[HE-9102B ) HE-9102B . .
Gross Net Brigle Inlet InPress | In. Temp. | Ex. Press. | Ex. Temp Ambient Brine Inlet| Brine Brine Brine Brine Brine Brine Vaporizer|Preheater GRE 5% Brine Vaporizer MF | Vaporizer MF | FPs MF Outlet LMT.D A Ve LMTD A Preheater
ow Temperatur Flow Inlet Inlet Outlet | Outlet Outlet Temp Inlet Temp Temp Vaporizer Preheater
T o T Temp T Qutlet Qutlet Outlet
Temp Temp Temp
MW MW TIH barg barg k/s °C K °C °K °C °K kW kW kW °C € °C °C °K m2 °K m2

June 17 0100H 13.43 11.94 1089.30 19.39 210.40 18.45 139.98 21.79 302.61 210.40 483.55 182.30 455.45 139.98 413.13 | 38071.93 | 55588.09 | 1342.79 139.98 170.91 164.75 80.77 27.05 957.32 34.26 1386.85
0200H 13.42 11.93 1090.96 19.38 210.41 18.46 139.98 21.63 303.07 210.41 483.56 182.44 455.59 139.98 413.13 | 37954.37 | 55854.21 | 1342.38 139.98 170.65 1653 80.86 26.88 96042 3391 1407.99
0300H 13.42 11.93 1088.24 19.36 210.38 18.43 139.88 21.52 302.31 210.38 483.53 181.97 455.12 139.88 413.03 | 38453.70 | 55236.02 | 1341.86 139.88 170.70 164.55 80.8 27.04 967.40 3411 1384.05
0400H 13.47 11.98 1077.35 19.35 210.33 18.39 139.73 21.24 299.29 210.33 483.48 181.44 454.59 139.73 412.88 | 38712.68 | 54185.35 | 1346.66 139.73 170.56 164.27 80.76 2691 978.74 33.88 1367.08
0500H 13.50 12.01 1079.03 19.36 210.41 18.41 139.88 21.18 299.76 210.41 483.56 181.74 454.89 139.88 413.03 | 38469.75 | 54469.78 | 1350.04 139.88 170.86 164.75 80.55 26.70 980.20 33.86 1375.06
0600H 13.51 12.03 1088.67 19.38 210.47 18.43 139.92 21.22 302.43 210.47 483.62 181.58 454.73 139.92 413.07 | 39112.05 | 54688.89 | 1351.22 139.92 170.11 164.7 7991 26.93 987.84 34.00 1374.64
0700H 13.53 12.05 1085.19 19.41 210.48 18.43 139.82 21.32 301.47 210.48 483.63 181.23 454.38 139.82 41297 | 39481.63 | 54181.37 | 1353.31 139.82 170.68 164.86 79.79 26.37 101837 33.60 137818
0800H 13.49 12.00 1068.26 19.43 210.55 18.47 139.95 22.49 296.76 210.55 483.70 181.06 454.21 139.95 413.10 | 39174.78 | 52955.69 | 1348.52 139.95 170.70 164.36 79.66 26.62 1001.25 33.95 1333.00
0900H 13.26 11.79 1050.64 19.46 210.56 18.52 140.44 24.65 291.87 210.56 483.71 181.02 454.17 140.44 41359 | 38602.06 | 51407.78 | 1326.31 140.44 170.42 164.02 79.38 26.93 974.97 34.46 127510
1000H 12.89 11.42 1056.29 19.41 210.45 18.53 141.11 26.28 293.44 210.45 483.60 180.47 453.62 141.11 41426 | 39387.18 | 50129.02 | 1289.23 141.11 170.58 164.27 78.89 26.28 1019.46 3420 1252.81
1100H 12.61 11.15 1073.23 19.35 210.30 18.47 141.44 27.21 298.14 210.30 483.45 180.49 453.64 141.44 41459 | 39790.13 | 50532.03 | 1261.41 141.44 170.22 164.96 78.65 25.89 1045.35 33.83 1276.68
1200H 12.44 10.96 1083.56 19.43 210.35 18.52 141.69 28.18 301.01 210.35 483.50 179.89 453.04 141.69 414.84 | 41046.57 | 49905.72 | 1244.01 141.69 170.97 164.9 76.83 25.25 1105.81 34.05 1252.86
1300H 12.36 10.88 1096.31 19.49 210.43 18.59 141.82 28.78 304.56 210.43 483.58 180.33 453.48 141.82 414.97 | 41034.39 | 50906.37 | 1235.83 141.82 170.19 164.51 79.72 26.16 1067.26 33.84 1285.61
1400H 12.50 11.02 1113.99 19.42 210.38 18.49 141.45 27.73 309.47 210.38 483.53 179.22 452.37 141.45 414.60 | 43169.70 | 50739.19 | 1249.74 141.45 170.20 164.65 78.71 25.25 1163.25 32.99 1314.50
1500H 12.66 11.19 1083.30 19.38 210.40 18.41 141.17 26.26 300.94 210.40 483.55 179.78 452.93 14117 414.32 | 41250.82 | 50435.98 | 1266.42 14117 170.87 164.12 78.15 25.78 1088.60 3401 1267.35
1600H 12.61 11.14 1075.57 19.31 210.31 18.35 141.15 25.42 298.79 210.31 483.46 179.79 452.94 141.15 41430 | 40828.36 | 50108.61 | 1261.02 141.15 170.18 165.05 79.03 2535 1095.59 3294 1300.26
1700H 12.92 11.44 1099.22 19.32 210.35 18.35 140.51 23.52 305.36 210.35 483.50 179.47 452.62 140.51 41366 | 42211.36 | 51640.01 | 1291.63 140.51 170.65 164.55 79.79 2532 1134.13 3263 1352.61
1800H 13.40 1191 1079.78 19.36 210.45 18.39 139.78 21.99 299.96 210.45 483.60 179.24 452.39 139.78 412.93 | 41915.09 | 51382.77 | 1339.62 139.78 170.36 165.01 79.79 2497 1142.04 31.80 1380.94
1900H 13.49 12.00 1080.75 19.32 210.42 18.38 139.73 21.69 300.23 210.42 48357 179.40 452.55 139.73 412.88 | 41699.39 | 51695.59 | 1348.62 139.73 170.11 165.21 7724 25.02 1133.83 32.58 1356.14
2000H 13.49 12.00 1096.83 19.37 210.55 18.43 139.88 21.46 304.70 210.55 483.70 179.67 452.82 139.88 413.03 | 42126.19 | 52619.55 | 1349.40 139.88 170.42 164.77 77.23 2547 1125.33 33.25 1352.66
2100H 13.47 11.98 1095.63 19.38 210.60 18.44 139.96 21.35 304.36 210.60 483.75 180.23 453.38 139.96 41311 | 41379.40 | 53197.97 | 1346.86 139.96 170.73 165.34 78.52 25.36 1109.94 32.84 1384.41
2200H 13.47 11.98 1095.20 19.40 210.60 18.46 139.88 21.22 304.25 210.60 483.75 180.45 453.60 139.88 413.03 | 41070.25 | 53581.85 | 1347.13 139.88 170.88 164.69 78.11 2592 1077.86 33.68 1359.66
2300H 13.49 11.99 1097.77 19.45 210.64 18.50 139.74 21.08 304.96 210.64 483.79 180.78 453.93 139.74 412.89 | 40767.45 | 54321.47 | 1348.61 139.74 170.52 165.31 7861 25.87 107217 33.23 1397.21
2400H 13.50 12.01 1097.65 19.46 210.65 18.52 139.71 20.96 304.93 210.65 483.80 181.10 454.25 139.71 412.86 | 40338.12 | 54781.35 | 1350.46 139.71 170.78 164.83 789 26.33 1042.20 3378 1385.98

Max 13.53 12.05 1113.99 19.49 210.65 18.59 141.82 28.78 309.47 210.65 483.80 182.44 455.59 141.82 414.97 | 43169.70 | 55854.21 | 1353.31 141.82

Ave 13.18 11.70 1085.11 19.39 210.45 18.45 140.36 23.34 301.44 210.45 483.60 180.63 453.78 140.36 413.51 | 40251.97 | 52689.36 | 1318.04 140.36

Min 12.36 10.88 1050.64 19.31 210.30 18.35 139.71 20.96 291.87 210.30 483.45 179.22 452.37 139.71 412.86 | 37954.37 | 49905.72 | 1235.83 139.71
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el & vV E R [ E E2EE mE

Organic Ranking Cyclepian; vz
Fluid$ = ‘n—pentane’
Ambient Temperature & Dead State Condition
Ty = ConveriTemp (C‘ K, 235 ) Suhu atau temperatur ambient dan suhu dead state untuk semua liquid
Py = 1013 [KPa] tekanan udara disekitar dan dead state pressure untuk semua liquid
VAPORIZER
T; = ConvertfTemp (C, K, 1731 ) Suhu input Vaporizer atau suhu outlet preheater

T4 = ConvertTemp (C, K, 1731 ) Suhu outlet Vaporizer atau suhu inlet Turbine

(
(
Ty ConvertTemp (C, K, 211 ) Suhu Brine Inlet yang masuk ke Vaporizer
Ts; = ConvertTemp (C, K, 1875 } Suhu Brine outlet Vaporizer atau inlet preheater
Py = 2400 [KPa] Tekanan outletn-Pentane, assumsipressure 10ss 80 kPa
P4 = 2350 [KPa] Tekanan outlet pentane dari P2 ke P4 Vaporizer-dengan pressure drop 0.5 bar = 50 kPa
P, = 2200 [kPa] Tekanan Brine masuk ke Vaporizer
Pz = 2100 [kPa] Tekanan Brine keluar dari Vaporizer atau masuk ke Preheater
hy = h (water, T=T,,P=P, ) Enthalpy Brine masuk ke Vaporizer
5y = s (water, T=T;,P= Py ) Entropy Brine masuk ke Vaporizer
hs = h (water T=Tz,P=Ps ) Enthalpy Brine keluar dari Vaporizer atau masuk ke Preheater
55 = s (water T=T; P=P;s ) Entropy Brine keluar Vaporizer atau masuk ke Preheater
Enthalpy n-Pentane masuk ke Vaporizer atau outlet Preheater
S; = 8

hy = N (Flids , T=T, P=P,

(
{
{
(
hy = h [Fluilﬂi ,T=T, P=P3
(
[ Enthalpy n-Pentane keluar dari Vaporizer atau inlet Turbine
(

Fluid$ ,T=T;,P= P53} Entropy n-Pentane masuk ke Vaporizer atau outiet Prehaater
54 = § (Fluids , T=T,, P=P, ) Entropy n-Pentane keluar dari Vaporizer atau inlet Turbine
cpy = Cp (water T=T, P=P, ) Specific heat brine masuk ke Vaporizer

cps = Cp (water T=Tg P=Pg ) Specific heat brine keluar dari Vaporizer atau masuk ke Preheater

cpz = Cp (Fluid$ , T=T3,P=P, ) Specific heat n-Pentane masuk ke Vaporizer atau outlet Preheater

Py Cp (Fluids . T=T4,P=Py ) Specific heat n-Pentane keluar dari Vaporizer atau inlet Turbine
Cpy = 06851 [klkg-K]

my

32154 [kafs]  Laju alir Brine yang masuk ke dalam Vaporizer (1157550 ton/h - HMB)

H £ Type here to search
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& = ¥ ¥ Be kA = i =] ?
My = Mg Lajualir Brine inlet Vaporizer sama dengan laju alr bnne outlet vaporzer
Mz = My Lajualir n-Pentane yang masuk ke Vaporizer sama dengan yang keluar dari Vaporizer
Mass Flow fluid kerja
my - (hy - hz} = my - (hy — hyg ) my laju alir n-Pentane, assumsi pada kondisi steady state dimana energi potential dan Energi kinetik diabaikan

Vaparizer

Qysporzer = My - Cpy - (T = Te ) Q=Heat Transfer di Vaporizer
atau
Q\-apgnﬁrz = mg - (h4 - h3} 1 = Heat Transfer di Vaporizer

Uviap,ciean = 253 [KW/m2*K]  Overall Heat Transfer Coeficient Clean - Datasheet Vaporizer
Uvspservice = 14 [KWIm?*K]  Overall Heat Transfer Coeficient Service - Datasheet Vaporizer

Ti— Ty— (Ts— Ty

LMD vaporer = n [T- - Tq} o Log Wean Temperature Different Vaporizer
Te - Ts
Qvaporzer = Uvspoean © AvaporzerCiean ~ LMTDvaporzer  Avaporzer = Overall Neat transfer Area Vaporizer
Quaporzer = Yvapservice ™ AVaporzerService © LMTDvaporzer  Avaporizer = Overall heat transfer Area Vaporizer
PREHEATER

Pz Tz =inlet brine ke Preheater

Suhu & tekanan inlet Preheater Brine sama dengan suhu dan tekanan outlet Vaporizer brine Ts, Ps

P2, T2 = outlet n-Pentane dari Preheater

Suhu & tekanan outlet Preheater n-Pentane sama dengan suhu dan tekanan inlet Vaporizer n-Pentane Ts, Ps

T = ConvertTemp (C, K, 71.2 ) Suhu inlet n-Pentane Preheater atau n-Pentane Recuperator OQutlet
T; = ConvertTemp (C, K, 1481 ) Suhu Brine menuju reinjection well

Py = 2480 [kPa] Tekananinlet n-Pentane Preheater, asumsitidak ada pressure drop dari Recuperator ke Preheater

Pz = 2000 [kPa] Tekanan Brine Preheater outlet asumsi pressure drop 100 kPa

Myg = mMyy + Myg Laju alirn-Pentane yang masuk ke Preheater atau outlet Feed Pump
mgz = mg Lajualir Brine outlet Preheater sama dengan inlet Vaporizer my=ms=mz

hy; = h (water , T=T;,P=P; ) enthalpi brine keluar dari Preheater

s; = s (water T=T,;,P=P,; ) entropy brine keluar dari Preheater

hys = h (Fluid$ , T=Tyg, P= Pyy ) enthalpi n-Pentane inlet preheater

Sgg = S (Fluids ,T=Ty, P= Py ) entropy n-Pentane inlet preheater

— rnfwatar T—T. P= P_. Y @nncific hnat Orina
ﬂ L Type here to search
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Qprenester = Uprehesterciean © Aprehesterciean © LMTD praneater  Apreneater OVerall heattransfer Area Preheater

Qpranester = Uprhester szrvice™ Aprahester zarvice - LMTD pranesier  Apranester 0verall heat transfer Area Preheater

TURBINE CW
Ts = T4 Suhun-Pentane Inlet Turbine CW
Tz = ConvertTemp (C‘ K, 1017 ) Suhu n-Pentane outlet Turbine CW atau inlet Recuperator CW
Pz = P4 Tekanan n-Pentane Inlet Turbine CW assumsi sama dengan outlet n-Pentane Vaporizer

Pz = 179 [KPa] Tekanan n-Pentane outlet Turbine CW

mg = % Laju alir n-Fentane inlet turbine CW

mg = mMg Laju alirn-Pentane outlet turbine CW

hg = h [FIuidKi T=Tg x=1 ) Enthalpi n-Pentane inlet Turbine CW, quality x=1
S = S (Fluid$ T=Tgx=1 ) Entropy n-Pentane inlet Turbine CW, quality x=1
hg = h (Fluid$ , T=Tg P=Pg ) Enthalpi n-Pentane outlet turbine CW

sg = s (Fluids . T=Tz P=Pg ) Entropy n-Pentane outlet Turbine CW

Y
e = hyg+ (hg— hy)- [—S:] ideal outiet entalphi turbine CW

sg —
cpz = Cp [Fluids . T=Ts P= Py ) Specific heat n-Pentane masuk ke Turbine CW
cpy = Cp [Fluids ,T=Tg P= Py ) Specific heat n-Pentane keluar dari Turbine CW
GROSS MECHANICAL POWER TURBINE
Wrysnecwmee= Me - [(hg — hg ) Gross Power Turbine Mechanical
atau

" Turbine, CW [

100 hs — hs;) Gross Power Turbine Mechanical

Wsrtine, o Mec2 = M

&

EFISIENSI

hg —

h
NTurtine,CW = [ﬁ} 100 Isentropic Turbine efficiency

Ngenerator = 0.95 - 100 Generator efisiensi data sheet 0,95-097
GROSS ELECTRICAL POWER TURBINE

" generator

Weurbine, gross CW, siectries™ W Turbine, S Mes ~ 100

H L Type here to search
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GROSS ELECTRICAL POWER TURBINE

=

" generator

Wmmra.-;m;;cw.asa:n 7 Wrurbine cw ee - 100
TURBINE CCW

Tr = T4 Suhun-Pentane Inlet Turbine CCW

Ty = ConvertTemp (C, K, 1017 ) Suhu n-Pentane outlet Turbine CCW atau inlet Recuperator CCW

P; = P4 Tekanann-Pentane Inlet Turbine CCW

Py = 178 [kPa] Tekanan n-Pentane outlet Turbine CCW

m
my = 2—4 Laju alir n-Pentane inlet turbine CCW
Mg = My Laju alir n-Pentane outlet turbine CCW

hy = h [Fluids , T=T7 x=1 ) Enthalpi n-Pentane inlet Turbine CCW

hg = h

(

57 = 8 [FIuidKi T=T7 x=1 ) Entropy n-Pentane inlet Turbine CCW
(Fluid$ ,T=Ty P=Pg ) Enthalpi n-Pentane outlet turbine CCW
(

Sz = s (Fluids , T=Tg P=Pg } Entropy n-Pentane outletTurbine CCW

S7 —

s
hey = hyg + (hg — h-4) - [5- — :] ideal outlet entalphi turbine CCW
9

o

=

-
"

Cp (Fluids ,T=T7,P=P; ) Specific heat n-Pentane masuk ke Turbine CCW
cpy = Cp [Fluids . T=Tg, P= Py ) Specific heat n-Pentane keluar dari Turbine CCW
GROSS MECHANICAL POWER TURBINE

Wrysine.cowmee= Mz - (N7 — hs ) Gross Power Turbine Mechanical

atau

Wurbine, cOW Mec2= M7 - W {h7 = hsg ) Gross Power Turbine Mechanical
EFISIENSI

NTurbine.COW = [%] 100 Isentropic Turbine efficiency

GROSS ELECTRICAL POWER TURBINE

" generator

= -
‘NTLrb\ra.-;los;CCW.ala:trle '“"TLrblra‘CCW.k‘a: 100

RECUPERATOR CW

L Type here to search
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RECUPERATOR CW
PsTs

Hot side suhu dan tekanan inlet n-Pentane Recuperator CW sama dengan Suhu dan Tekanan outlet Turbine CW

Ty = ConvertTemp (C, K, 73.3 ) Hot side - Suhu outlet n-Pentane Recuperator CW to ACHE
Tis = ConvertTemp {C, K, 49 } Cold side- Suhu keluar n-Pentane dari Feed Pump atau inlet Recuperatr (kenaikan suhu Pompa Feed Pump 1.8-2 C)
T, = ConvertTemp (C, K, 713 ) Cold side- Suhu outlet n-Pentane Recuperator CW to Preheater
Myg = Mg Laju alir n-Pentane dari sisi hot side Recuperator menuju ACHE
ms
My = T‘ Laju alir n-Pentane dari outlet pompa feed pump atau inlet recuperator CW
My; = My Laju alir n-Pentane dari outlet recuperator CW ke Preheater

Py = 179 [kPa] Hotside - Tekanan Outlet Recuperator asumsi tidak ada pressure drop

P, = 2480 [kPa] Tekanan inlet disisi cold side Recuperator sama dengan tekanan keluar Feed Pump, asumsi tidak ada pressure drop

Py; = 2480 [kPa] Tekanan outlet disisi cold side Recuperator dengan asumsitidak ada pressure drop

i =

S =

Py
CPig

P

h [Fluids , T=Ty,P= Py ) Entalphi Hot side outlet n-Pentane Recuperator

s [Fluids , T=Ty,P= Py Entropy Hot side outlet n-Pentane Recuperator

Fluids , T=Tw,P= Py Entalphi cold side inlet n-Pentane Recuperator

h (Fluid$ ,T=T,;,P=P;; | Entalphi cold side outlet n-Pentane Recuperator

(
( )
( 5 )
5 [FIuidKi T=T, P=Py ) Entropy cold side inlet n-Pentane Recuperator
( )
s !

Fluid , T=T,;,P=Py; } Entropy cold side outlet n-Pentane Recuperator
= Cp (Fluid$ ,T=Ty,P= Py ) Specificheat n-Pentane keluar dari Hot side Recuperator menuju ACHE
= Cp [Fluig$ ,T=Ty,P= Pz ) Specificheat n-Pentane dari outlet pompa feed pump atau inlet recuperatar CW

= Cp (Fluid$ , T=Ty,P= Py ) Specific heat n-Pentane dari outlet recuperator CW ke Preheater

Qrecuperstorcw = Mg - CPg - [Tg - T-.:,) Heat Transfer di Recuperator CW

CPyg
CP1g

P

= Cp (Fluid$ ,T=Ty,P= Py ) Specificheat n-Pentane keluar dar Hot side Recuperator menuju ACHE
p (Fluig$ ,T= Ty, P= Pyg }  Specificheat n-Pentane dari outist pompa feed pump atau inlet recuperator CW
p (Fluig$ ,T=Ty,P= Py} Specificheat n-Pentane dari outlet recuperator CW ke Preheater

Qrecyperstorcw = Mg - CPg - [Te — Ty ) Heat Transfer di Recuperator CW

H L Type here to search
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LMTD gecuperator i =
W1 Recuperator, CW } Log Mean Temperature Different Recuperator CW

Qrecuperstorcw = Urow  ARecuperstor.cw © LMTD Recuperstorow ARzcuperstor o = Overall heat transfer Area
RECUPERATOR CCW
PsTe
Hot side suhu dan tekanan inlet n-Pentane Recuperator CCW sama dengan Suhu dan Tekanan outlet Turbine CCW
Ty = ConvertTemp (C, K, 73.3 ) Hot side - Suhu outlet n-Pentane Recuperator CCW to ACHE
Tyz = ConvertTemp (C, K, 49 ) Cold side- Suhu keluar n-Pentane dari Feed Pump atau inlet Recuperatr (kenaikan suhu Pompa Feed Pump 1.8-2 C)

Tiz = ConvertTemp (C, K, 713 ) Cold side- Suhu outlet n-Pentane Recuperator CCW to Preheater

My = Mg Laju alir n-Pentane dari sisi hot side Recuperator menuju ACHE
ms
My = T‘ Laju alir n-Pentane dari outlet pompa feed pump atau inlet recuperator CCW
Mg = Mys Laju alir n-Pentane dari outlet recuperator CCW ke Preheater
Py = 179 [kPal  Hot side - Tekanan Outlet Recuperator asumsi tidak ada pressure drop

P.z = 2480 [kPa] Tekanan inlet disisi cold side Recuperator sama dengan tekanan keluar Feed Pump, asumsi tidak ada pressure drop
Puz = 2480 [kPa] Tekanan outlet disisi cold side Recuperator dengan asumsitidak ada pressure drop

hyy = h [Fluids , T=T,,P=Py, ) Entalphi Hot side outlet n-Pentane Recuperator

G4y = & (Fluids , T=Ty,P=Pyy ) Entropy Hot side outlet n-Pentane Recuperator

5 Entalphi cold side inlet n-Pentane Recuperator

Si5 = S 5
hig = h

Fluids , T= T, P= Pyg

(
(

hys = b (Fluid§ , T=Tys, P= P,
(
[ Entalphi cold side outlet n-Pentane Recuperator
(

5 )
Fluidg ,T= Ty, P= Pys ) Entropy cold side inlet n-Pentane Recuperator
)
Siz = 8§ (Fluids , T=Ty,P=Pyg ) Entropy cold side outlet n-Pentane Recuperator
cpyy = Cp [Fluid$ , T=Ty, P= Py ) Specific heat n-Pentane keluar dari Hot side Recuperator menuju ACHE
cpyz = Cp (Fluid$ ,T=Ty, P= Pye ) Specific heat n-Pentane dari outlet pompa feed pump atau inlet recuperator CCW
cpyg = Cp (Fluids , T=Ty, P= Pz ) Specific heatn-Pentane dari outlst recuperator CW ke Preheater
Crecuperatorcow = Mz - CPs - (Ts - T--} Heat Transfer di Recuperator CCW
Upcow = 014 [KWm™K]  datasheet Recuperator

Te— Tia— (T - Tis)
LMTD Recyperstorcow = ———Fm—————=———
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Ll
LWMTD - To= Tie - (Tu = Tis)
¥/ Recuperator CCW = i Tg — Tyg Log Mean Temperature Different Recuperator CCW
T Tis
Qrecuperatorcew = Urew ~ ARecuperstor.cow ~ LMTD Recuperstor,cOW  ARecuperator,cow = Overall heattransfer Area

AR COOLER HEAT EXCHANGER
Tyz = Ty Suhun-Pentane Inlet ACHE Hot side atau suhu outlet recuperator CW dan CCW

Tiz = ConvertTemp (C, K, 47 ) Suhu n-Pentane outlet ACHE atau inlet Feed pump
Tazy = Ty Ambient Temperature atau suhu yang dihisap inlet Fan ACHE

Tz = ConvertTemp (C, K, 32 ) Suhu Fan udara outlet ACHE

Pz = 172 [kPa] Tekanan n-Pentane Hot side ACHE atau suhu outlet recuperator
Py = 167 [kPa] Tekanan n-Pentane outlet ACHE

Pz = Py Tekananinlet Fan ACHE

P2y = Py Tekanan outlet Fan ACHE

= My + My Lajualir pentane inlet ACHE

5

My = My Laju alir pentane outlet ACHE
Upgcwe = 0501 [KWIMZ*K] U ..he (Light oroanic cooling) overall heat fransfer correction factor - Chemical process desion computer-aided case- hal 499
ps = 00709 [bomit]  assumsirhos;, 0,0709 process heat transfer - hal 688
Paroonven = 1153 [ka/m?]
Vtan=245455 5
existing fan capacity
hyz = h (Fluids , T=Ty,P= Py ) Enthalpi n-Pentane Inlet ACHE
Sy2 = 8 (Fluids , T=Ty3,P=Pyz ) Entropy n-Pentane Inlet ACHE
hyz = h [Fluids , T=Ty,x= 0 ) enthalpy liquid outlet ACHE atau inlet Feed Pump
Sy3 = S (Fluids , T=Ty,x= 0 ) entropy liquid outlet ACHE atau inlet Feed Pump
Air ,T=Ty ) enthalpy udara di hisap ACHE
S;p = S [AIr, T=Ty P=Py ) entropy udara di hisap ACHE
hzy = W (A, T=Ty ) enthalpy udara di keluarkan ACHE

{
{
(
hag = b {
(
(
(

Sz = 8§ (AIr,T=Ty,P= Py ) entropy udara di keluarkan ACHE

0431 [in-H20)
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Wisnsens = 192 - 42 Raotor shaft power - fan datasheet

Wi fansctes™ 185 - 42 Motor - fan datasheet
FEED PUMP
Feed Pump inlet

Temperature dan pressure inlet Feed Pump sama dengan temperature dan pressure outlet ACHE T3, Pz
Feed Pump QOutlet

Ty4 = ConvertTemp (C, K, 49 ) Temperature keluaran pompa kenaikan 1.8-2 deg C

Py = 2480 [kPa] Pressure discharge pompa- data operasi

Ny = h (Fluids , T=Ty, P= Py ) enthalpy n-Pentane tekanan Feed Pump

Syy = 8 (Fluid§ ,P= Py h= n-4) entropy n-Pentane Feed Pump

My = Myz  mass flow n-Pentane

tpyg = Cp (Fluid$ ,T=Ty, P= Py ) Specific heat pentane keluar dari Feed Pump

Sq4 — Sqs
his = hos = (hog = hoe)- [33_73]

Feed Pump Work

Woumg = Mgz {hyy — hy)
hag = i

Npump = {7'”_ — M]r 100

EXERG

Specific Exergy
hy; = h(Ar,T=Ty) enthalpy- dead state - Udara
S = s (Ar,T=Ty P=Py) entropy- dead state - Udara
hz; = h (water, T=T,,P= P, ) enthalpy liquid - dead state - Brine
Sy = 8 (water, T=Ty,P=Py ) entropy liquid - dead state - Brine
hzy = ‘h {n-pentane , =Ty, P= Py } | enthalpy liquid - dead state - n-Pentane
Spq = ‘5 {n—pentane , T=Ty,P= Py ) | entropyliquid - dead state - n-Pentane
Specific Exergy Brine From Well resources
E; = hy— hp— Tg- (5 - 523) specific exergy Brine dari Sumur Produksi ke Vaporizer
Ez = hy— hzg — Ty (S;— 5z} specificexergy Brine dari Preheater ke reinjection system

Exergetic Power

ﬂ L Type here to search
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Specific Exergy

hzz = h (Ar,T=Ty) enthalpy- dead state - Udara

S = s [Ar,T=Ty,P=Pp ) entropy - dead state - Udara
hzz = h (water, T=T,,P= Py ) enthalpy liquid - dead state - Brine

S35 = s (water , T=T, P= Py ) entropy liquid - dead state - Brine
hzy = ‘" (n—pentane T=T,,P= Py } | enthalpy liquid - dead state - n-Pentane
s34 = |s (n-pentane . T=Tg P=Py ) | entropyliquid- dead state - n-Pentane
Specific Exergy Brine From Well resources
E;y = hy— hag— Tp- (85— 323) specific exergy Brine dari Sumur Produksi ke Vaporizer
E; = hy— hm — Tg- [5;— Sz ) specificexergy Brine dari Preheater ke reinjection system
Exergetic Power
Ex = my; - E,
aporizer Exergy
Es = hy— hy — Tp- (53— 324) specific exergy n-Pentane sebelum Vaporizer
Es = hg— hgzgg — Ty - (54— s;,) specific exergy n-Pentane setelah Vaporizer
specific exergy Brine masuk ke Vaporizer sama dengan E

Es = hs— hzg — Ty (s5— 5z3) specificexergy brine setelah Vaporizer

Exergy Rate Vaporizer

E, = m; - E; Exergyrate Brine inlet Vaporizer
E:z = ms - Ez Exergyrate Brine outlet Vaporizer
Ez = my - Ey Exergyrate Inlet n-Pentane Vaporizer
Ey = my - E4 Exergyrate Outlet n-Pentane Vaporizer

Exergy Balance Vaporizer

my - Eq+ M3 B3 = Mg Es + My - Eq + Egectnuotion vaporizer.2
Egestruction vaporzer= My - [Ex — E4)+ my - (Ey — E53|
Einputvsporzer = My - E; + My - Eg

EoutputVsporzer = Mz - Eg + My - Ey

Turbine Exergy CW

Es = hg— hgg— Tg- (S5~ Sz ) specificexergyinlet Turbine CW

ra

mE
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Coutput Vaporzer —  '115 © EF T 14 T Cg -

Turbine Exergy CW

Ez = hz— hzg — Ty [(s5z— 524) specific exergy inlet Turbine CW
Eg = hg— hay — Ty~ [sg— 5z4) specificexergy outlet Turbine CW
Exergy Rate Turbine CW

Es = mg - Es Exergyrate inlet Turbine CW

Egz = mg - Eg Exergyrate outlet Turbine CW

Exergy Balance Turbine CW

Mg - Eg = Wrybine gross,CW,glectrical™ Mg~ Eg + Egestruction, Turbine.cW,2
Edestruction Tutine 0= Mz - (Ez = Bz ) = Wrybine gross, 0 slectrical
Einput.tuine.cw= Mg - Eg

EoL[pLL[ubira.CW: WTLrbira.;ross.CW.alac[rixl*' Mg - ES

1 Excergi Turbine, CW = - 100  efisiensi eksergi dari Turbine

Turbine Exergy CCW
Er = hy— Ny — Ty - (87— 324) specific exergy Inlet Turbine CCW
Eg = hg — hgy — Ty - (55— sz,) specific exergy Outlet Turbine CCW
Exergy Rate Turbine CCW
E; = m; - E; Exergyrateinlet Turbine CCW

Ez = mg -

Es  Exergy rate outlst Turbine CCW
Exergy Balance Turbine CCW

My - Er = Wryming gross, cowgizcticat Ms © Es + Egestuction turbine, coW,2

E gestruction, Tubine,cow= M7 -~ (E7 = Eg ) — Wrurking gross, COW,skeotrical

Einput turbine,cow= M7 - Bz

E

output turbing, COW=  WTurbine gross, COW, slectrical

My - By =

truction, turbine, COW,2
!
E sestruction, Turtine, COW Weurbine gross COW, eiectrical

Einput turbine, cow= M7 - Bz

i
=
g
2
i
8
o
8
o
[
8
H
-
3
&
m
@

E cutput, turbine, CEW
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Einput turine cow= My - Eg

Egutput turbine cow™ W Turbine grose oW zizctriest Ma - Es

W rurbine coW,skeetricd  Esg
T Excergi Turbine COW™ ﬂ,;«v#mjs - 100 efisiensi eksergi dari Turbine

Recuperator exergy CW

specific exergy masuk ke recuperator sisi hot side sama dengan specific exergy dar Turbine CW (Ez}

Eyqp = hgg— hag = Ty (s - 524) specific exergy outlet recuperator sisi hot side
Esg = hyg— hzg — Ty (sS4 — sz specific exergy inlet recupreator sisi cold side
Eir = hyp— hag — Ty (547 - 524) specific exergy outlet recupreator sisi cold side

Exergy Rate Recuperator CVW
exergy rate masuk ke recuperator sisi hot side sama dengan Es

Eq = myy - Eg  Exergyrate outlet recuperator - hot side

m

Ewg = myg - Eys Exergyrate inlet recuperator - cold side

m

Es;; = myr - Eyr  Exergyrate outlet recuperator - cold side

Exergy Balance Recuperator CW

Mg Eg + My~ BEyg = My Eip + Mz Ei7 + Edestruction rcuperston W2
Edestrustion resuperatorncn® Mz~ (Ez = Egg j+ Myg - (Evg = Eg7 )
Einputrecupersiorcw= Mg~ Bz + Myg - By

Eoutput recuperator,cw= Mip - Egp + Myz - Egp

Recuperator exergy CCW

specific exergy masuk ke recuperator sisi hot side sama dengan specific exergy dan Turbine CCW (Es)

Ey = hyg — hag = Tgp- (sgy - 524) specific exergy outlet recuperator sisi hot side
Eis = hgs— hyg — Ty (545 - 524) specific exergy inlet recupreator sisi cold side
Esg = hyg— hzg — Ty~ Sy — sz specific exergy outiet recupreator sisi cold side

Exergy Rate Recuperator CCW

exergy rate masuk ke recuperator sisi hot side sama dengan Es

Eq = myy - Eqy  Exergyrate outlet recuperator - hot side
Eqys = mys - Eqz  Exergyrate inlet recuperator - cold side
Eq = myg - Eqg  Exergyrate outlet recuperator - cold side

Exergy Balance Recuperator CCW

H L Type here to search
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Einputrecuperstorcow= Mg - Eg + Mys - By

Eoutputrecuperstor.con™ Mg~ Eqp + Myg - Egg

ACHE Exergy

Eyp = Nhyp— hag — Ty (Sgz2 — Sz specific exergy inlet ACHE-pentane
Eq3 = Nya— hzg — To- (852 — 5y specific exergy outlet ACHE-pentane
Ezy = Nap— hz — To- (83— 535 specific exergy inlet ACHE-udara
Ez = hay — hzm — To- (Say — Sz specific exergy outlet ACHE-udara

Exergy Rate ACHE
Eyz = myy - Eq  Exergyrate inlet ACHE (n-Pentane) - hot side
Eya = mya - Eqn  Exergyrate outlet ACHE (n-Pentane) - hot side
Ezp = Mysaq - Egg  Exergyrate inlet ACHE (udara)- cold side
Ezy = Mysa- Ez¢  Exergyrate outlet ACHE (udara)- cold side
Exergy balance ACHE
Mz~ Bgz * Mysar Bz = Maz - Epz + Mysaie Bzt * EgestuctionacHe 2
EsestructionaCHE = Myrar” (Ezp = Ez )= Myz - (Ez — Eqa )
EinputacHE = Maz - Egz + My Exp
EoutputacHeE = Miz © Ega + Mypa - Exg
Feed Pump Exergy
specific exergy inlet Feed Pump sama dengan Es
Eq = hyg— hzg — Ty (sS4 — sz ) specific exergy outlet Feed Pump
Exergy Rate Pump
Exergy rate masuk ke Feed Pump Eqz
Eqy = myy - Eq Exergyrate outlet Feed Pump
Exergy balance pump
Mz~ Biz * Womp = Mig - Big * Boecrruction Feed fump 2
Exergy Rate Pump
Exergy rate masuk ke Feed Pump Eqz
Ey = myy - Eq Exergyrate outlet Feed Pump
Exergy balance pump

Wosmp = Mus - Bt + Egectruction Feed Pump.2
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Exergy rate enter Preheater Brine E= [l
E; = m; - E; Exergyrate outlet Preheater Brine atau Exergi rate preheater outlet ke Reinjection Well
Exergy Balance Preheater
Myg - Eyg + Mg- Ex = Mz - Ez + M3 - Bz + Egectruction,preheater2

Egestruction prebester = Mg -~ (Eqyg — Ezj+ ms - (Es - Ep )

Einput preheater =
Eoutput preneater = Mz - Ez + M3 - Ea
Potensi Brine

Qpgtensiprine = My~ CPy - [Ty = T;) Heat Estimate pada kondisi HVMB

Qpogensiprnsz = My - (hy = hy )
Mg = 015
Weguerestimate = OPotensibrine * Nefi Nerr=10-15% based on optimum design

Combine Power Estimate for Both Turbine CW & CCW
Wryrbin,gross 0RC = Wrurbine gross, CW glectrical* W Turbine, gross COW, iectricsl
WORK NET ORGANIC RAMKINE CYCLE
Wietore = Wiubinegross.0RC ~ Woump = Winotor,Fan

Wt ore
NPantORE = % - 100 design and off-design oplimization procedure for low-temperature geothermal organic rankine cycle hal 7
potensi, brine2

atau

Wet oRG
ant ORC.2 = = - 100
"Plant,ORC,2 [m_ ~(h; - hi) + ms (hs - h-)

Wret onc o
Nremal airaiensiORCT o (rh_ T,y 100 diopibohal 174
Woat oRC
M wtils =nsi,ORC = E+:m“ - 100 design and off-design optimization procedure for low-temperature geothermal organic rankine cycle hal 7

-+ Es — ET]'WU

net ORC
. - 100 d hal 174
P Co—— ippipo ha

_ WoetoRe
Tsksergetio plant, ORC™ |

"I Tharmal, ffisiznsi DRC™

" utilis=si,effisiensi, CRE = é— - 100 design and off-design optimization procedure for low-temperature geothermal organic rankine cycle hal 7

Wretore
M sksergetic, plant, ORC™ [m - 100
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eld&
Main |
Unit Settings: S| K kPa kJ mass deg
Aprpe = 4758 [m?]
Avaparizer Service = 1012 [m?]
Npiant,ore = 13.81 [%]
Nutiisasieffisiensi,oRc = 20.77 [%)]
Eq3 =306.1 [kW]
Eqg = 2235 [kW]
Eg =46651 [kW]
Edestruction,acHE2 = 5922 [KW]
Edestruct\un,recuperatur,CC‘a'dZ =374 [kW]
Edestruction, Turbine,cw,2 = 1879 [kW]
Einput,recuperatur,cc“'tf =6213 [kW]
Eoutput Fr = 1084 [KW]
Eoutput vaporizer = 73960 [KWV]
LMTDpreneater = 37.28 [C]
Pairr= 0.431 [in-H20]
Qrecuperamr,ccw = 5504 [KW]
Uache = 0501 [KW/m2*K]
u\.-fap,ser\rice =14 [kW'fmsz]
Wein, fan,actual = 777 [KW]
Werurbine,cow Mecz = 7470 [KW]

Examples

Apreheater,clean = 841 [m2]

Cpy = 0.6851 [kl/kg-K]
Tpiant,ore,z = 13.81 [%]

Ex = 59300 [kW]

Eqq = 1084 [kW]

E; = 28569 [KW]

Eg = 13647 [KW]
Edestruc‘tiun,Feed,Pump =469.3 [kWV]
Edestructiun,racuperatur,c‘a'\f =374 [kW]
Edestructiun,vaporizer =1929 [I-CW]
Einputrecuperatur‘c“'v‘ =6213 [kW]
Eoutput,preheater = 45158 [KW]
Fluid$ = ‘n-pentane’
LMTDrecuperator,cow = 27.24 [C]
Qpcne = 75245 [KW]
Qrecuperatur,cw = 5504 [KW]
Upreheater,c\eﬁn =1791 [KWIim2*K]
VEan,each = 192779 [ACFM]
Winotor,Fan = 6278 [kW]
Wrurbine,cvv Mec = 7470 [KW]

Click on this line to see the array variables in the Arrays Table window

28 potential unit problems were detected.  Check Units

Calculation time = 656 m

7]

HEEERDNEHE

Agreneater service = 1298 [mZ]
Teksergetic,plant,orc = 40.09 [%]
Npump = 70.97 [%]

Eq = 59300 [kW]

Eq1s = 541.8 [KW]

Ezp =0 [KW]

E7 =13647 [KW]
Edastrudiun,Feed,Pump‘Z =469.3 [kW]
Edastrudiun,recuperatur,t‘;’v‘,z =374.1 [kW]
Edastrudiun,\-‘apurizer,z =1829 [kW]
Einput turbine,cow = 13647 [kW]
Eoutput recuperator,cow = 4838 [KW]
hy4g = 59.32 [kl/kg]
LMTDgecuperator,cws = 27-24 [C]
QacHez = 75245 [KW]

Qvaporizer = 34422 [KW]
Uprehaﬁter,ser\rice =116 [KW/m?K]
Van total = 229273 [m3/min]
Whetore = 12319 [KW]

Wrurbin, cw,mecz = T470 [KW]

i

I
I&
-
]

ARecuperator,cow = 1443 [mZ]
TExergi Turbine.cow = 86.23 [%]
NThermal effisiensi,orc. = 13.81 [%]
Eqg = 3721 [KW]

Eqg = 5418 [KW]

Ezq = 9774 [kW]

Eg =4671 [kW]
Edestruc‘tiun‘preheater =3729 [kW]
Edestructiun‘Turbina,CCW = 1879 [kW]
Einput,AchE = 7206 [KWV]

Einput turbine,cwe = 13647 [kW]
Eoutput,recuperator,cwy = 4838 [KWV]
hge = 485.4 [kl/kg]

LMTDvaporizer = 24.28 [C]
Qpotensibrine = 92133 [k/s]
Qvaporizerz = 31986 [KWV]

Urcew = 014 [KAWmZ*K]

Van total,convert = 8-097E+08 [ACFM]
Weower estimate = 13820 [kW]

WTurb\ne,gruss,CC‘;'ttelaCtrical =7097 [kW]

ARecuperator,cwy = 1443 [mZ]
TExergi Turbine, cvy = 86.23 [%]
NTurbine,cow = 81.74 [%]

Eqq = 3721 [KW]

Eq7 = 1117 [KW]

E; = 16589 [KW]

Eg = 4671 [KW]
Edestrudiun,preheater,z =3729 [kW]
Egestruction turbine,cow2 = 1879 [KW]
Einput,rp = 1553 [kW]
Einput,vaporizer = 75889 [kW]
Eoutput turbine,cow = 11768 [KW]
hos = 485.4 [kJ/kg]

Myt = 8812 [kgls]
Qpotensibrinez = 89173 [KW]

pair = 0.0709 [Ibm/A3]

Ungw = 014 [KW/m2*K]

Wiy, = 673.5 [kW]

Wiump = 1247 [KW]

WTurbine,grUss,C'N‘elec:lrica\ = 7097 [kW]

* 25°C Berawan

- X
- & X - & X
A~

Avaporizer,Clean = 560.3 [m3]
Ngenerator = 35 [%]

NTurbine,cw = 81.74 [%]

Eq2 = 7206 [kW]

Eqg = 1117 [KW]

Ey =27308 [kW]
Edestruction,acke = 5922 [KW]
Edestructiun,recuperatur,ccw = 3741 [KW]
Edestructiun,Turbme,CW = 1879 [kW]
Einput preheater = 48886 [KWV]
Eoutput.acke = 1283 [kW]

Eoutput turbine,cwy = 11768 [KWV]
LMTDache = 31.57 [C]

ners = 0.15 [%]

Qpreheater = 56145 [KW]
Pair,convert = 1.153 [kg/m?]
Uviap,clean = 2 53 [kKiW/mZ*K]
Wran actual = 638 4 [KW]
Whrurbine, cow Mec = T470 [kW]

Wryrbine,gross,0rc = 14193 [kW]
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<He+ K 7
Sort | h; 5 m; i Ti E cp;
[klkg] | [kl/kgK] | [kg/s] | [kPa] [K] [klikg] |[kd/kg-K]
o1 101.3 296.7
[ 902.3 2433 s 2200 484.2 184 4 4855
[2] 625 1.821 s 2000 4213 88.85 4.297
[3] 4134 1098 189.6 2400 446 3 87 47 3912
[4] 5821 1476 189.6 2350 4463 144 3.907
[5] 796.7 221 s 2100 460.7 1451 4.432
[6] 5818 1475 94 82 2350 446 3 1439 3907
Ul 581.8 1475 94.82 2350 4463 143.9 3.907
[8] 503 1.529 94.82 179 49 49.26 2.044
[9] 503 1529 94.82 179 374.9 49.26 2.044
[10] 446.5 1372 94.82 179 346.5 39.25 1935
[11] 446 5 1372 94 82 179 346 5 3925 1935
[12] 446.8 1.377 189.6 172 346.5 38 1.933
[13] 50.06 0.1624 189.6 167 3202 1.614 2423
[14] 56.63 0.1707 189.6 2480 3222 5714 242
[15] 56.63 0.1707 94.82 2480 3222 5714 242
[16] 56.63 01707 94.82 2480 j222 5714 242
[17] 111.9 0.3365 94.82 2480 344 5 11.78 2.5838
[18] 111.9 0.3365 94.82 2480 3445 1M.78 2.538
[19] 1119 0.3365 189.6 2480 344 5 1178 2538
[20] 2971 5.691 8812 101.3 296.7 0 1.005
[21] 305.6 5719 8812 101.3 3052 0.1109 1.005
122] 297.1 5.691
23] 95.65 0.3461
0.01776

L Type here to search 0
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_ P-h:n-Pentane | P-n:n-Pentane | T-s:n-Pentane  P-h:n-Pentane ]
5104 : . n-Pentape .
N
10*L o
5]
4
10°k
—
o 10°
o L
=1
o
10"}
10°F
—+—PIi]
107 . . : . . s 4
-400 -200 0 200 400 600 800 1000
h [kJ/kg]
H £ Type here to search il o ) & 25°C Beravan - (3 wiﬁ;omzs 5
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=H& © E VY E B =2 HEE A mE FrEs=M4| 2|4

_P-h.n-Pentane | P-hn-Pentane  T-s:n-Pentane | p-n: n-Pentane |

500 . . n-Pentane . . .
i . ae|
as0f ;@ 8 m[|f5]
[ 2000 kPa ~| @
: +
400f @
I +1011
[ 5
— 350——Ti] 4 / ]
b4 [ 3 1312
— I # 150 kPa 14
" 300} " ]
250 ]
200} ]
150~ : : : : : : 4
-1.0 0.5 0.0 0.5 1.0 15 2.0 2.5
s [kJ/kg-K]
H £ Type here to search il o ) & 25°C Beravan - (3 wiﬁ;omzs 5
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Crganic Rankine Cyclepiant vz
Fluid$ = ‘n—pentane’
Ambient Temperature & Dead State Condition
Ty = ConvertTemp [C, K, 235 ) Suhu ambient and suhu dead state untuk semua liquid

Py = 101.3 [KPal tekanan udara disekitar dan dead state pressure untuk semua liquid
Pump Flow Modification

Hz = 1502 [feef]

D. = 1055 [inch]

Hy = 1657.3 [feefl 3164-new discharge pressure

Ny = Ny

ny = 1500 [rpm]

0.5
Dy = {D_Z, i] diameter Impeller new Feed Pump

F. = 195 [ka/s] laju alir pentane HWB

3
F. = F.- [&] laju alir pentane akibat perubahan impeller pompa feed pump

Feed Pump Modification
Tea=convertemp(C K 47)
temperature Feed Pump inlet atau outlet ACHE
T:y = ConvertTemp (C, K, 49 ) Temperature Feed Pump outlet
P1a=167 kra
Pressure outlet ACHE atau inlet Feed Pump
P,y = 3164 [kPal Pressure discharge pompa
h ya=enthalpy(Fluid®, T=T y3,x=0)
enthalpy n-pentane suction pressure pump
5 z=entropy(Fluid§, T=T4z,x=0)
entropy n-pentane suction pressure pump
Cp1a=cp(FIUid3 T=T 13,P=P 4z}
Specific Heat n-Pentane suction pump
hyg = h [Fluids T=Ty, P= Py ) enthalpy n-pentane Discharge pump

36
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Vaporizer Modifikasi
Ty = ConvertTemp | 178) Temperature inlet Vaporizer sama dengan temperature outlet preheater
T4 = ConvertTemp (C 178 ) Temperature outlet Vaporizer sama dengan temperature inlet Turbine

T, = ConvertTemp (C, K, 211) Suhu Brine Inlet Vaporizer

T: = ConvertTemp [C, K, 187 ) Suhu Brine outlet Vaparizer atau inlet preheater

Py = Pi4 Tekanan outlet Feed Pump

Py = Py — 614 [kPa] Tekanan outlet pentane Vaporizer, assumsi pressure loss sama dengan pressure loss eksisting
P, = 2200 [kPa] Tekanan Brine inletVaporizer

Ps = 2100 [kPa] Tekanan Brine outlet Vaporizer

my = My, lajualir Pentane

My = My lajualir Pentane

m, = 3215 [kals] Laju alir brine inlet Vaporizer (sama dengan 1157550 tonfh)
mg = my Lajualir brine inlet Vaporizer sama dengan Iaju alir brine outlet Vaporizer
Fluids , T=T;,P= P23 ) Enthalpy Pentane inlet Vaparizer

53 = s (Fluids , T=T,; P=Py ) Entropy Pentane inlet Vaporizer
hy = h (Fluids , T=Ty x=1 ) Enthalpy pentane outlet Vaporizer
hy = h (water T=T,,P=P, ) enthalpi brine inlet Vaporizer
5; = 8

water , T=T,,P= P, ) entropy brine inlet Vaporizer

hs = h (water , T=Ts,P= Ps ) enthalpi brine outlet Vaporizer

(
(
(
s4 = 8 [FlUid$ , T=Tyx=1 ) Entropy pentane outlet Vaparizer
(
(
(
s: = s [water , T=T,P=Pg ) entropy brine outlet Vaporizer

cpy = Cp(water T=T,,P=P, ) specificheatbrine

cp: = Cp [water T=Tg P=Pg ) specific heat brine

cpsy = Cp (Fluids ,T=Ts,P=P; ) specificheatn-pentane

cpy = Cp (Fluid$ ,T=T, P=P, ) specificheatn-pentane

Qyzporizeiosic = Ma - (hy - n3) Heat Transfer di Vaparizer

Uvysporzensosic = 1.471 [fWim3K]  Overall Heat Transfer Coeficient - dari Datasheet Aservice Vaparizer

Uvysporzer zarviee = 1.8 [KWimEK]  Overall Heat Transfer Coeficient - dengan asumsi sama dengan luas area Vaporizer 1218 m2

H L Type here to search y Berawan
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Preheater Modifikasi

P& Te=inlet brine ke Preheater

Suhu & Tekanan inlet Preheater (brine) sama dengan suhu dan tekanan brine outlet Vaporizer Ts, Ps

P3; Tz = outlet pentane dari Preheater

Suhu & Tekanan outlet Preheater (pentane) sama dengan Suhu dan Tekanan inlet Vaporizer pentane Tz, Pz

Twe = Tz Suhuoutlet n-Pentane Preheater tambahan sama dengan suhu inlet preheater eksisting
p

1¢ = P2 Tekanan outlet n-Pentane Preheater tambahan sama dengan tekanan inlet preheater eksisting
T; = ConvertTemp [C, K, 156 ) Suhu Brine outlet Preheater eksisting menuju ke inlet preheater tambahan
Pz = 2000 [kPa] Tekanan Brine outlet Preheater eksisting menuju ke inlet preheater tambahan
My = Myy laju alir Pentane yang masuk ke Preneater sama dengan outlet Feed Pump
mz = ms Laju alir brine inlet preheater eksisting sama dengan laju alir brine outlet Preheater ekisting menuju preheater tambahn

Ny = h [Fluids , T=T,P=Pys ) enthalpi pentane inlet preheater

s (Fluids , T=Tq,P= Py ) entropy pentane inlet preheater
cpyg = Cp (Fluid$ ,T=Ty, P=Pys ) specific heat n-pentane
hy = h [water T=T;,P=P; ) enthalpi brine oulet preheater
s; = s [water, T=T;,P=P; ) entropy brine outlet preheater
cpz = Cp(water T=Ty,P= Py} specificheat brine
Qprehestertiosit = Mig ~ (M3 = hyg ) Heattransfer di Preheater eksisting
U prehestedtosr = 1.165 [WIm*K]  Overall Heat Transfer Coeficient - dari Datashest Ao, Prehaater
U prehester service = 1.756 [KWIM2*K]  Overall Heat Transfer Coeficient - dengan asumsi sama dengan luas area Preheater 1218 m2

Uprehester casn = 1791 [K‘.’sz‘K} COwerall Heat Transfer Coeficient - dengan asumsi Agean Preheater

Te— Ta— [T, - T

LMTD prenestenionitz = — 17— 17
WL preneaterModifz n T - Ty LMTD preheater
T:— Tis

LMTD prehestentoqir=39.6 1
LMTD preheater

Qprenestemogiv = Uprenestziosit ~ Apreneateriosit ~ LMTD preneateniositz Aprehezter
Qpranesteogit = Upreneater sarvice™ Aprznzater servics - LMTD prenastensosis Aprshester szrvice
Qureneatentosii = Uprenesterciean © Aprenesterciesn ~ LMTD pranesteriostz Apreneater, cizan

Additional Preheater Modifikasi

L Type here to search
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Qprehestettosit =  Uprehesterservice” Aprehesterservice ~ LMTD prenestedioitz Aprehester service
Qprehestetosii =  Uprshestercean © Aprehesterciesn ~ IMTD prahesterionitz Aprehester,clean

Additional Preheater Modifikasi
Tzs = Ty Suhun-pentane inlet Preheater tambahan sama dengan suhu n-pentane outlet recuperator,assume T17=T12=T 25
Tz = ConvertTemp (C, K, 120 ) Suhu n-pentane outlet Preheater tambahan
Tzr = Tz SuhuBrine inlet preheater tambahan

Tz = ConvertTemp (C, K, 128 ) Suhu Brine outlet preheater ke Reinjection well

P2z = P4 Suhun-pentane inlet Preheater tambahan = suhu n-pentane outlet recuperator,assume no pressure drop
Pz = Py Tekanann-pentane outlet Preheater tambanhan, assume no pressure drop
Pz; = Pz Tekanan Brine inlet preheater tambahan

Pz = 1700 [kPa] Tekanan Brine outlet preheater ke Reinjection well

My = Myg laju alir Pentane

Mzs = Mgs laju alir pentane

hze = h (Fluids , T=Ty, P= Pge ) enthalpi pentane inlet preheater tambahan

Szz = 8 (Fluids , T=To, P= Py ) entropy pentane inlet preheater tambahan

Cpoe = Cp (Fluids , T= Tz P= Py ) specific heat n-pentane inlet preheater tambahan

h h [FIuidKi T=Tx, P=Pyx ) enthalpi n-pentane outlet Preheater tambahan

13
1

5 s (Fluid$ ,T= Ty, P= Py ) entropy n-pentane outlet Preheater tambahan

3
"

Cpze = Cp (Fluids , T= Ty, P= Py ) specific heat n-pentane outlet Preheater tamiahan
hyy = h (water , T=Ty P= Py ) enthalpi Brine inlet preheater tambahan

S;r = 8 [water \ T=Ty,P= Py ) entropy Brine inlet preheater tambahan

cpyr = Cp (water T=Tyx P= Py ) specific heat brine inlet preheater tambahan

hzz = h [water, T=Tz, P= Py ) enthalpi Brine outlet preheater ke Reinjection well

Szp = s (water, T=Tz, P= P ) entropy Brine outlet preheater ke Reinjection well

tpgy = Cp (water T=Tg P= Py ) specific heat brine

my = m,
LWTD [Tz = Ta = (Te— T ) 0875
I =heater a T :
preheater a n T — T LMTD preheater
Tz — Tz

H L Type here to search
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" Aprehester saaModif,clean” EMTD preheater, itz Aprehesterlogit

RECUPERATOR CW Modif
P&Ts
Hot side suhu dan tekanan inlet n-Pentane Recuperator CW sama dengan Suhu dan Tekanan outlet Turbine CW

Ty = ConvertTemp (C, K, 85 ) Hot side - Suhu outlet n-Pentane Recuperator CW to ACHE

Pe=172kps
Hot side tekanan inflet Recuperator asumsi tidak ada pressure drop

Py = 172 [kPal  Hot side tekanan outlet Recuperator asumsi tidak ada pressure drop
My = mg Laju alir pentane
Twe = Tys Cold side- Suhu keluar n-Pentane dari Feed Pump atau inlet Recuperatr (kenaikan suhu Pompa Feed Pump 1.8-2 C)

Ty = ConvertTemp {C, K, 60 } Cold side- Suhu outiet n-Pentans Recuperator CW to Prehaater

m.
Mg = T‘ Laju alir n-Pentane dari outlet pompa feed pump atau inlet recuperator CW
My7; = Myz Laju alir n-Pentane dari outlet recuperator CW ke Preheater

Py = Py Cold side Pressure intlet Recuperator asumsi tidak ada pressure drop

Py = Py Cold side outlet pressure Recuperator asumsi tidak ada pressure drop

hg=enthalpy(Fluid$ T=TgP=P3)
Entalphi hot side inlet Recuperator
s g=entropy(Fluids, T=Tg P=Pg)
Entropy hot side inlet Recuperator
hyg = h [Fluids , T=Ty,P= Py ) Entalphi hot side outlet Recuperator
Sy = 8 (Fluids , T=Ty P= Py ) Entropy hot side outlet Recuperator
Cpe=cp(Fluid$ T=Tg,P=Pg)
Specific heat n-pentane
Cpyg = Cp [Fluids , T=Ty P= Py ) Specific heat n-pentane
hge = h [Fluids T=Tw P= Py ) Entalphi cold side inlet n-Pentane Recuperator
hy = h

Fluids , T=T7,P= Py7

(

Sia = s [Fluid$ , T=Ty,P= Py ) Entropy cold side inlet n-Pentane Recuperator
[ Entalphi cold side outlet n-Pentane Recuperator
(

S = 8 (Fluids , T=T,7,P= Pz ) Entropy cold side outlet n-Pentane Recuperator

Cpse = Cp (Fluids , T=Ty P= P-,;.) Specific heat n-pentane

H Type here to search y Berawan
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RECUPERATOR CCW Modif

PsTs

Hot side suhu dan tekanan inlet n-Pentane Recuperator CW sama dengan Suhu dan Tekanan outlet Turbine CW
Ty = ConvertTemp (C, K, 85 ) Hot side - Suhu outlet n-Pentane Recuperator CW to ACHE

Ps=172krs

.
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TURBINE Modifikasi CW

Ts = T4 Temperature Inlet Turbine CW

Tz = ConvertTemp (C, K, 1017 ) Temperature outlet Turbine CW dan atau inlet hot side Recuperator
Pz = P4 Tekanan Inlet Turbine CW

Pz = 172 [kPa] Tekanan outiet Turbine CW

3

mg = Iaju alir Pentane inlet turbine CW

3!\3|

4 laju alir Pentane outlet turbine CW

"~ ‘

he = h [Fluids , T=Tg x=1 ] Enthalpi inlet Turbine CW
S = s [Fluids , T=Tg x=1 ) Entropy inlet Turbine CW
cpz = Cp (Fluid$ , T=Tg,x= 1 ) specific heat n-pentane
hg = h (Fluids , T=Tz P=Pg ) Enthalpi outlet turbine CW
sz = s (Fluids , T=Tg P=Pg ) Entropy outlet Turbine CW

cpg = Cp (Fluids ,T=Tg,P=Py ) specificheatn-pentane

Sg — S | . —
hge = hy + [hy — hy ) - || ideal outlet entalphiturbine CW
g 4 8 4 Se — S

Ngenerator = 0.95 - 100 Generator efisiensi data sheet 0.95-0 97
WrybineMogiiow = Mg - (he — hg) Gross Power Turbine Mechanical

M generat: . .
Wiirbine, gross MogiteW=  Warbine Mogicw - Jﬁ Gross Power Turbine Electrical

TURBINE Modifikasi CCW
T; = T4 Temperature Inlet Turbine CCW
Ty = ConveriTemp (C‘ K, 1017 ) Temperature outlet Turbine CCW atau inlet Reuperator
P; = P4 TekananInlet Turbine CCW

Py = 172 [kPa] Tekanan outlet Turbine CCW

m
my = 2—‘ Mass flow Pentane inlet turbine CCW
mg = my Mass flow Pentane outletturbine CCW

h; = h (Fluid$ T=T7 =1 ) Enthalpi inlet Turbine CCW

L Type here to search
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Wrysnesositcow = M7+ [y — hs ) Gross Power Turbine Mechanical
W Turbine, gross MogitCOW= W Turbine Modifccw Lﬁi Gross Power Turbine Electrical

AlR COOLER HEAT EXCHANGER Modifikasi
Tiz = Tip Suhuinlet ACHE atau Hot side - temperature outlet recuperator CW dan CCW
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|

Wyrbing, gross MositGRC = WTurbine, gross MogitCW * WTurbine, gross MesitGoW
Specific Exergy
hs; = h(Ar,T=Ty) enthalpy- dead state - Air

S = s (Ar,T=Ty, P=Py) entropy- dead state - Air

(
hzs = h (water , T=Ty, P= Py} enthalpyliquid- dead state - Brine
sy = s (water, T=Ty,P=Py ) entropy liquid - dead state - Brine

hzy \h n—pentane ,\ T=Tg,P= Py } | enthalpy liquid - dead state - pentane

(
Sag ‘5 {n—pentane , T=Ty, P=Py ) | entropyliquid- dead state - pentane

Specific Exergy Brine From Well resources and to Reinjection well
Ey = hy— hg— Ty- (sq - sz} spechicexergy Brine dari wellpad-to ORC Vaparizer
Ezz = MNag— Ny — Ty~ [Sps — Spp) specific exergy Brine dari ORC preheater ke reinjection system

Exergetic Power

Ex = m; - E; PotensiEksergiyang dihasilkan

Exergy Vaporizer
Ez = hy— hg — Tp- (83— 324) specific exergy pentane sebelum vaporizer
Eg = hg— Nz — Tg- (54— Sz ) specilicexergy pentane setelah vaporizer

Es=th+-hzal-To™(s-823)
specific exergy brine masuk ke Vaporizer sama dengan E+

Es = hs— hp — Ty (S5— Sz ) specificexergy brine setelah vaporizer

Exergy Rate Vaporizer

E; = m; - E; Exergyrate entervaporizer Brine
Es = ms - Ez Exergyrate outletvapaorizer Brine
E; = m3 - E; Exergyrate entervaporizer pentane
E4y = my - E4 Exergyrate entervaporizer pentane

Exergy Balance Vaporizer

My~ BEq+ M3~ Eg = Ms- Es + My~ Es + Edestrucion vaporer 2
E szstruction vaporzar= My - [Eq - E4)+ my - (Ey — E5)
EinputVaporizer = Mg - Eg + My - Eg

Eoutputvaporzer = Mg - Eg + My - Ey
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my - (Ez - Eg)+ my- (B - Eg)

E gectruction, vaporizer =
Einputvaporzer = My - Eq + M3 - Ez
Eoutput vaporzer = Ms - Es + My - Ey
Exergy Preheater Eksisting
Ez=(ha-hz4}-To*(53-524)
specific exergy keluar dari Preheater Ez

Etg = hig— hzg — To - (845 - 524) specific exergy pentane sebelum Preheater

Es=lhs-hz:-To*(5=-523)

specifi exergy masuk ke Preheater Brine Es

E; = hy— hm— Tg- (5z— s;;) specifi exergy keluar dari Preheater Brine Ez
Exergy Rate Preheater

Esw = myg - Eqg  Exergyrate enter Preheater pentane

Ez=m3*Ez
Exergy rate outlet Preheater pentane Ez
Es=mz*Es
Exargy rate enter Preneater Brine Es
Ex = m:- E; Exergyrate outlet Preheater Brine
Exergy Balance Preheater
Myg - Eyg + M- Es = Mz~ Ez + M3 - Bz + Egeciruction,prehester Eks

Egesctonprehester = Mig - (Eqg — Bz )+ msz - (Es — Ez )

Einput preheater = Mz - Eqg + Mg - Es
Eoutput preneater = Mz - Bz + M3 - Eg
Exergy Preheater Tambahan

specific exergy keluar dari Preheater Pentane Ez

Ezz = Nz — hag — Ty (85 - 824) specific exergy pentane inlet Preheater
Ezx = ha — hayg — Ty (55 — S;;) specific exergy pentane outlet Preheater
Ezr = hy— hz — Tg- (Sar — S specific exergy brine inlet Preheater

Ezs=(Nos-hosl-To*(See522)
specific exergy brine outlet Preheater
Exergy Rate Preheater tambahan

Ezz = mazs - Ezs  Exergyrate inlet Preheater tambahan - pentane
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Einput recuperarorcw= Mgz - Bz + Myg - Egg

Egutput recuperatorc™ Mg - Egp + Myz - Eqp
Recuperator exergy CCW

specific exergy masuk ke recuperator sisi hot side sama dengan specific exergy dari Turbine CCW (Es)

Eyy = hyg— hpy = Ty~ (84 - 324] specific exergy keluar dari recuperator sisi hot side
Eis = hgs— hag — Tg - (845 — Sz;) specific exergy masuk recupreator sisi cold side
Eig = hyg— hag — T~ (S4g — 324) specific exergy keluar recupreator sisi cold side

Exergy Rate Recuperator CCW

exergy rate masuk ke recuperator sisi hot side sama dengan Ez

Eyy = myy - Ey  Exergyrate keluar dari recuperator - hot side
Eis = mus - Eqs  Exergyrate masuk ke recuperator - cold side
Esw = myg - Eqg  Exergyrate keluar dari recuperator - cold side

Exergy Balance Recuperator CCW
E-

mg - Eg

] + My - Eyg = myy - Eqp + myg -

5 Eig * Egestruction, recuperator, COW2
Edestruction resupmraorncon® Mz - (Eg = Eqg )+ Mys - (Egz — Egg )

Einput recuperarorcow=  Ma © Bz + Mys - Egg

Eoutput recuperatorcon™ M - Eqp + Myg - Egg

ACHE Exergy

Egp = hgp— hag = Tpo (54— 524) specific exergy masuk ke ACHE-pentane
Egg = hyg— hzg — Ty (sg2 — sz ) specific exergy keluar dari ACHE-pentane

= Ny — hyp— Ty (szp - 322) specific exergy dihisap oleh ACHE-udara

= Ny — hyp— Ty (83 - Szz) specific exergy dikeluarkan oleh ACHE-udara

Exergy Rate ACHE
Ewxz = myz - Eyz Exergyrate enter ACHE - hot side

Esqz = myz - Eqa  Exergyrate outlet ACHE - hot side

Ezp = Myssimesis Ezp  Exergyrate enter ACHE - cold side

Ezt = Myt singesi- Ez¢  Exergyrate outlet ACHE - cold side

Exergy balance ACHE

My - B2 + Myspimosis- Ezo = Mz - Ega + Mys pingosie- E21 + EsectructionacHE 2
i arus = Mg et [Ean = Eae )+ M -

£ Type here to search
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=d& vV E R B o =HE mE

7| Excergi Turbine, CW = - 100 efisiensi eksergi dari Turbine

Turbine Exergy CCW
Er = hy— hgg— Tg- (S;— Sz ) specificexergy masuk ke Turbine CCW
Es = hg— hpg — Ty (S35 — Sp4) specificexergy keluar dari Turbine CCW
Exergy Rate Turbine CCW
E; = m; - E; Exergyrate masuk ke Turbine CCW
Ey = mg - Eg Exergy rate keluar dari Turbine CCW
Exergy Balance Turbine CCWW
Mz - BEr = Wrybing grozs Mogitcow * Ma - Bz + Egectruction wrbine cow 2
Egestruction Tusine.cow™ M7 = (E7 — Eg ) — Woyrtina grose Mositcew
Einput tubine,con= M7 - Ex

Ecutput turbine, CoW=  WTurbine gross Megitcow + Mz - Es

W Turtine, gn rcow E

T Excergi, Turkine, CCW - 100 efisiensi eksergi dari Turbine

Recuperator exergy CW

specific exergy masuk ke recuperator sisi hot side sama dengan specific exergy dari Turbine CW (Ez)

Eq = Ny — hag — Ty (Syp - Sz specific exergy keluar dari recuperator sisi hot side
Ey = Nyg— hzg — To- (Sge — 524 specific exergy masuk recupreator sisi cald side
Ey7 = hgp— hag — Tg- (847 - Sz;) specific exergy keluar recupreator sisi cold side

Exergy Rate Recuperator CW

exergy rate masuk ke recuperator sisi hot side sama dengan Ez

Ew = myy - Eq  Exergyrate outlet recuperator - hot side
Ews = mys - Eys  Exergyrate enter recuperator - cold side
E.; = my; - Ey;  Exergyrate outlet recuperator - cold side

Exergy Balance Recuperator CW
mg - Eg + Myg- Egg = Myp- Egp + My7 - Eyr *+ Egestuction recupsrator,CW.2
Edesiructionresspmraioncn® Mz~ [Ez = Eggj+ My - (Eyg = Eg7 )
Einput recuperarorcw= Mgz - Bz + Myg - Egg

Egutput recuperatorc™ Mg - Egp + Myz - Eqp
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Exergy Rate Recuperator CCW

exergy rate masuk ke recuperator sisi hot side sama dengan Es

Esy = myy - Ey  Exergyrate keluar dari recuperator - hot side
Eis = mys - Eqs  Exergy rate masuk ke recuperator - cold side
Eiz = mMyg - Eqg  Exergyrate keluar dari recuperator - cold side

Exergy Balance Recuperator CCW

My Eg + Mgz - BEyg = Mgy By + Mag - Eig + Egectruction recuperston COWZ

stionreouperaterCn® Mg - (Eg — Eqg )+ myg - {Egs — Eqe )
mg

Einput recuperstor COW © By v mys - Eyg

Eoutput recupermtor,cow= Mg - Eqp + Myg - Egg

ACHE Exergy

Eiz = hyp— hae — T« (52— 524 ) specific exergy masuk ke ACHE-pentane
Eyqa = hga— hag = Ty (843 - 524) specific exergy keluar dari ACHE-pentane
Ezxp = hzpy— haz = Ty (szp - S;;) specific exergy dihisap oleh ACHE-udara
Ezy = hz — haz — Ty (53 522) specific exergy dikeluarkan oleh ACHE-udara

Exergy Rate ACHE
Esqz = myz - Eyqz  Exergyrate enter ACHE - hot side

Ess = mys - Eya  Exergyrate outlet ACHE - hot side

Ezp = Mysmingesr- Ez0  Exergy rate enter ACHE - cold side

Ez = Muysainesic- Bz Exergy rate outlet ACHE - cold side

Exergy balance ACHE

Myz = Biz + Mupsimosit™ Ezo = Maz - Bz + Myppinsosit” Ez1 * Egestruction acHEZ
EsestctonacHE = Muratost” (E2p = Ez1 )+ My~ (Eqp = Egz )

Einputacke = Maz © Eiz + Muyr siosesie- Ezo

Eoutputache = Mz - BEra + Mg gogosie ™ B2

Feed Pump Exergy

specific exergy inlet Feed Pump sama dengan Eq

Eq4 = hgg— hpy — Tg- (844 - 324] specific exergy outlet Feed Pump

Exergy Rate Pump

H £ Type here to search
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Exergy balance pump
Mz~ Eqz * Wopmomesit = Mis © Bis * Egectruction, Feed Pump 2

E gesiruction Fesd Fump= M1z © (Eqz — Eqg )+ Woumouoss
EinputFr = Mya - Eqa + Woimpnoait

Eoupurr = Mg - By

Potensi Brine

Qpgtensiprine = My - CPy - [Ty = T;g) Heat Estimate pada kondisi HMB

Quogensiprnsz = Mg = (hy = hg )

Nes = 013

Wegwerestimate = OPotensipine © Nt Ness=10-15% based on optimum design
Tzs = ConvertTemp (C, K, 80 )

Opuang renjestonwel = Moz © CPas - (Tos — Tas )

W egwer estimate,buang = Cbuang,einjection.well” Mers  Ners=10-15% based on optimum design
WORK NET ORGANIC RANKINE CYCLE
Woetiogitore = Wiurbine gross ModitoRC —  Woumptiogit = Wnator, Fanblosit
EFISIENSI
Mg — Mg ; ; ’
N Turbine,CW = [m} 100  isentropic Turbine efficiency

hy — hg
M Turbine, COW = [n:—in:] 100 isentropic Turbine efficiency
3=

€. 100 design and ofi-design optimization procedure for low-lemperature geothermal organic ranking cycle hal 7
potensi,brine2

_ Wrenie
Teemorc = g

atau

i . W netioditoRc . 100
1Fiant ORC.2 m; - (h; - hz)+ ms- (hs — hy)

z

W nesacgitore

TR ORCZ T T T
z

- 100  dippipo hal 174

" Tharmal ffisiensi ORC™

my

W nethodiftORC
" utilisasi, =ffisizensi ORC = % - 100 design and off-design optimization procedure for low-temperature geothermal organic rankine cycle hal 7
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>Ha
Main |
TExergiTurbine,cw = 85.5 [%]
TMThermal,effisiensiore = 19.32 [%]
Ey =59293 [kW]
E14 = 1538 [kW]
E1g = 8674 [kW]
Eog = 8674 [kW]
Es =46392 [kW]
Edestruction,ache = 7799 [KW]
Edestrucbun,prehaater,add = 4530 [k‘\N]
Edestruc‘bun,recuDeratur,CW‘Z =435.2 [kW]
Edestrucbun,vapnrizer =941.2 [kW]
Einput,preheater.ada = 33985 [KW]
Einput vaporizer = 80395 [kWW]
Enutput‘recuperatnr‘ccw = 6758 [kW]
Fluid$ = 'n-pentane’
Hg = 1502 [feet]
LMTDrecuperator,addmodit = 38.78 [K]
np = 1500 [rpm]
QPmensi,hriﬂa = 121559 [kW]
Qrecuperatnr,CW,Hm = 3792 [kKW]
Ucw, modif= 0.14 [KW/m2*K]
Uprenester service = 1756 [KW/m2*K]
Volumerotanoair = 288976 [m/min]
Whetiogirore = 15116 [kW]

Wrurbine, gross Modifcw = 8709 [kWV]

Bl vy EBEME & KM & =

Tgenerator = 95 [%]

MTurbine,cow = 811 [%]

Eqg = 4702 [kW]

Eis =768.8 [kW]

Ez = 31873 [kW]

Eor =31873 [kW]

Eg = 16531 [kW]

Edestruction, ACHE,2 = 7799 [KW]
Edestrucbun,prehaater,Eks =209
Edestrucbun,Turbme,CCW = 2397 [kKW]
Edestruction, Vaporizer2 = 341.2 [kW]
Einput,recupera{nr,ccw = 6193 [kwW]
Eoutput,acHe = 1604 [kKW]
Enutput,recuperatnr‘cw = 6758 [kW]
Fe =195 [kg/s]

Hp = 1657 [feet]
LI""‘erracu|:|eratur,:at:lt:IM|:M:Iif,CC‘.|’tl' =36.78 [K]
nesr = 0.13 [%]

qutensi,brinaZ = 116847 [kW]
QvaporizerMadit = 35526 [KW]
Upreheaterhlodit = 1-165 [KW/m2*K]
Uvaporizeroaif = 1471 [KW/m2*K]

Volumerotal convertmodir = 1-021E+07 [ACFM]

Weower estimate = 15803 [kW]

Wrurbine,gross Modifore = 17419 [kW]

Click on this line to see the array variables in the Arrays Table window
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NPlant,orc = 12.94 [%]

Murbine,cw = 81.1 [%]

Eqy = 4702 [kW]

Eig = 768.8 [KW]

Ezp =0 [kW]

Eog =20781 [kW]

E7 =16531 [kW]
Edestruction,Feed,pump = 434.4 [kW]
Edestruc‘t»nn,recuperatnr,CCW =4352 [k‘N]
E destruction, turbine,cow 2 = 2397 [KW]
Einput,acie = 9404 [KW]
Einput,recupera{nr,cw =6193 [k‘N]
Eoutput e = 1538 [kW]

Eoutput turbine, cow = 14134 [kW]

Fa =226 [ka/s]

LMTDacHemoarr =32 [K]
LMTD\.(a|:||:rrizerMl:r'r]it’.z =18.47 [K]
Paifodit = 0431 [in-H20]
Qpreheaterttodit = 41666 [KW]
PairModit = 0.0709 [Ibm/ft3)]
Upreheater,addModif clean = 1.74 [KW/m2*K]
Uviaporizer ciean = 2.63 [KW/m2*K]
Vian,eksisting = 245455 [ACFM]
Weower, estimate,buang = 8534 [kW]
Wrurbine, modifcew = 3168 [KW]

50

NPlant,orc,2 = 1932 [%]

Tutiisasi effisiensi,ORC = 25.49 [%]

Eqz = 9404 [kW]

Eq7 = 1086 [kW]

Ezq = 1232 [kW]

Ez =21103 [kW]

Eg = 5424 [kW]

Edestruction,Fesd Pump;2 = 434.4 [KW]
Edestruc‘t»nn,recuperatnr,ccwz =4352 [kVV]
Edestruc‘bnn,Turbine,CW = 2397 [kKW]
Ejnputpp = 1972 [kW]

Einput turbine,cow = 16531 [kKW]
Egutput,preheater = 52976 [kVV]
Eoutput tursine,cw = 14134 [KWW]

hgs = 484.3 [kl/kg]
LMTDprenestermodirz = 19.48 [K]
Myt Airiodit = 11106 [kg/s]
QacHemodir = 94839 [kW]
Qnrehaater,addMnd\f = 35890 [kW]

Pair,convertiogir = 1.153 [kgjm3]

Upreheater,addMndiiservica =0.67 [kW"mz’K]

Uvaporizer,service = 1.8 [KW/m2*K]
Wanmoair = 848.9 [kW]
Woumphoair = 1600 [KW]

Wrurbine Mogitcwy = 9168 [KVV]

"Plant,0RC,22 = 5-85 [%]

Ex =59293 [kW]

Eq3 =372.5 [KW]

Eyg = 1086 [kW]

Ez5 = 2112 [kW]

Eq =33082 [KW]

Eg = 5424 [kW]
Edestruc‘tinn,praheatar = 2091 [kW]
Edestruc‘tinn,racuperatnr,cw =4352 [k‘N]
Edestruction, Turbine,cw,2 = 2397 [K\W]
Einput preheater = 55067 [kW]
Einput turbine,cw = 16531 [kW]
Eoutput,preheater,add = 29456 [kW]
Eutput, vaporizer = 79454 [k\W]

hgs = 484.3 [kJ/kg]

LMTDpreneater agamodiz = 44.03 [K]
ng = 1500 [rpm]
Qhuang,reinjeu::tir.tn‘Well = 65644 [KW]
Qrecuperator,cow,hot = 3792 [KW]
UacHEModir = 0.501 [kW/m?-K]
Upreneater,ciean = 1.791 [KW/m2*K]

Volumesetiap, Fanoair = 188983 [ACFM]

Wnotor Fanmodir = 703.3 [kWV]

Wrurbine, gross Moditcow = 8709 [kW]
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eds | LEBR%2| O |\(Vl%lﬁ_"—|\@@|@@@§|mﬁ
wain |
<=1 z 3 4 5 L3 7
Sort | h; S Ti P; cp; m; E;
[klikg] | [kl/kgK] [K] [kPa] |[kd/kg-K] | [mixed] | [kJ/kg]
[0 296.7 101.3
[ 902.3 2433 454.2 2200 4585 3215 184.4
[2] 659 1.901 429.2 2000 4.319 3215 99.14
[3] 4272 1124 4512 3164 3786 226 9337
[4] 5844 1476 451.2 2550 4.239 226 146.3
[5] 794.5 2.205 460.2 2100 4.43 3215 1443
[6] 584 4 1476 4512 2550 4 528 113 146.3
Ul 5844 1.476 451.2 2550 4528 113 146.3
[6] 5032 1534 3749 172 2.042 113 48
[9] 503.2 1534 374.9 172 2.042 113 48
[10] 469.7 1.442 358.2 172 1.977 13 4161
[11] 4697 1442 3582 172 1.977 113 4161
[12] 469.7 1.442 358.2 172 1.977 226 4161
[13] 50.07 0.1623 3202 167 2423 226 1.643
[14] 5715 0.1688 3222 3164 2416 226 6.504
[15] 5715 0.1688 3222 3164 2416 113 6.504
[16] 5715 0.1688 3222 3164 2416 113 6.804
[17] 84.03 0.2508 333.2 3164 2472 113 9.346
[18] 84.03 0.2508 3332 3164 2472 13 9.346
[19] 2428 0.6882 3932 3164 2846 226 3838
[20] 2971 5.691 296.7 101.3 1.005 0
[21] 3056 5719 3052 101.3 1.005 0.1109
[22] 297.1 5.691
23] 9365 | 0.3461
[24] 5.552 0.01776
[25] 84.03 0.2508 333.2 3164 2472 226 9.346
[26] 2428 0.6882 393.2 3164 2.346 226 38.38
[27] 659 1.901 4292 2000 4319 3215 99 14
[28] 536.8 1612 401.2 1700 4.254 32s 6464
[291 3532
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