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Item Value
Exhaust gas intel temperature/K 741.15
Exhaust gas inlet pressure/kPa 110
Mass flow rate of Exhaust gas/kg. h™* 10.000
Ambient temperature/K 298.15
Ambient pressure/kPa 101.325
LNG inlet temperature/°C -162
LNG pressure/kPa 110
Mass flow rate of LNG/kg. h™? 5000
LNG outlet temperature/°C 20
Exhaust gas intel temperature of ORC/K 423.15
Exhaust gas outlet pressure of ORC/kPa 110
The pressure of R1150/kPa 5000
Mass flow rate of R1150/kg. A1 2000
Isentropic efficiency of compressor 0.80
Isentropic efficiency of pump 0.75
Isentropic efficiency of turbine 0.75
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m/kg. A1 (k;/l]?)_l h/ kj. kg™ p/kPa t/°C  Working fluid State
10.0000 4.804 -8501 110 468 Exhaust gas 1
10.0000 4.221 -8834 110 150 Exhaust gas 2
2400 5.262 -5548 8000 76.5 NH3.H20 3
2400 8.625 -4161 8000 190 NH3.H21 4
2337 8.699 -4003 8000 190 NH3.H22 5
62.72 5.887 -10050 8000 190 NH3.H23 6
2337 8.951 -4276 800 91.98 NH3.H24 7
62.72 4.503 -10620 8000 80 NH3.H25 8
62.72 4.539 -10620 800 66.34 NH3.H26 9
2400 8.837 -4442 800 91.18 NH3.H27 10
2400 8.118 -4695 800 65.9 NH3.H28 11
2400 4.421 -5830 800 20 NH3.H29 12
5000 6.217 -5372 3000 -109.3 LNG 13
5000 9.143 -4828 3000 -25.95 LNG 14
2400 4.43 -5815 8000 21.85 NH3.H30 15
2400 5.22 -5562 8000 73.69 NH3.H31 16
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m/kg. A1 s/ . h/ kj. kg™ p/kPa t/°C  Working fluid State
(kg.k)
5000 4.749 -5580 110 -162 LNG 17
5000 4.777 -5571 3000 -160.4 LNG 18
2000 -0.8398 3145 110 -103 R1150 19
2000 -0.819 326 5000 -99.61 R1151 20
2000 -0.4056 405 5000 -63.97 R1152 21
2000 2.073 1128 5000 145 R1153 22
2000 2.432 891.3 110 -21.76 R1154 23
2000 2.073 812.2 110 -83.27 R1155 24
10.0000 3.794 -8979 110 -0.783 Exhaust gas 25
3000 3.794 -8979 110 -0.783 Exhaust gas 26
3000 3.898 -8793 1000 196 Exhaust gas 27
5000 9.685 -5021 110 -139.9 LNG 28
5000 11.36 -4681 110 20 LNG 29
7000 3.794 -8979 110 -0.783 Exhaust gas 30
3000 1.771 -9360 1000 -46.87 Exhaust gas 31
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(Xb =0.85) KCS -34 (s, 3,551 567 (*-0)J st

Item Exergy loss percent (%) Exergy loss efficiency (%)
Evaporator 1 57.04 60.26
Separator 10.32 49.59
Condenser 1 231 5.04
Turbine 1 0.21 0.83
Pump 1 1.11 2.88
Mix 11.39 53.06
Low-T-Recuperator 17.57 37.08
High-T- Recuperator 0.04 0.12
Throttle Valve 0.0009 0.016
System 100 23.21
ORC (I s5,55! 8361 (F=V)J 50>
Item Exergy loss percent (%) Exergy loss efficiency (%)
Evaporator 1 57.04 60.26
Condenser 1 2.31 5.04
Turbine 2 0.21 0.83
Pump 2 1.11 2.88
LNG Pump 11.39 53.06
Recuperator 0.0009 0.016
System 100 23.21
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Input Radial Basis Layer Linear Layer
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l" Testing: 4 8.596601e-5 2,98207e-1
PlotFit | | Plot Error Histogram

| Plot Regression

bdean Squared Error is the average squared difference
between outputs and targets, Lower walues are better, Zero
rmeans no errar.
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Regression RWalues measure the correlation between
outputs and targets, An Rvalue of Lmeans a close
relationship, 0 a random relationship,

| 4™ Back H B Mext | | @Cancel |

Uas CJLQJA CM" M P J'Li\.u MUJ.: ‘5|ﬁ| 3l el J¢L> ‘_;\A ol (i—'\)Jﬁ

Hidden ut
Input E |E Output
3 1
10 1

Algorithms

Data Division: Random  (dividerand)
Training: Levenberg-Marquardt  (trainlm)

Performance: Mean Squared Error (rmise)

Derivative: Default ({defaultderi)
Progress

Epoch: o [ 6 iterations 1000
Tirne: 0:00:00
Performance: oots [T @ nset0s 0.00
Gradient: 0.0290 4.73e-07 1.00e-05
Mu: 0.00100 1.00:-09 1.00e +10
Walidation Checks: o [ e 6
Plots

R

(poterihia)

Fit (plotfit)

Plat Interval: 1) 1epochs

@@ Opening Performance Plot

@ Stoo Trainina @ cCancel

O gl £ 31 p15 gt sla Jlsgai 5 ol slasls (£-V) JS&

2\



S 0l oS auled o 65 ,m YEX L 5l L ls gas (gls onls sl Lasiin oS shailes
Sl s cole bl o i by 65,551 0lell, pslie VL s Ll sl
a3 £0 Lot b L sl 0L 0L Blae Slles pslie Lodd i (h polis S
Chy 3lie 45 LEL e pagie ool LEL 005 G e 4 (Stes i STl
o OLSG o &bl 53 ol (6,8 o3l 5 Jie (gl (65,551 Oleily (glasls ol s
5 AAATY S gla els gl Sen o b Sl o sed 3148 glailes L SL
D3gad 3 g e 3 ol S s Al e /A0 i s (sla 03l (51
J“’l"ﬁ““‘“"‘iﬂ (Cly Conr b A= ISKE) sl sl 031y OLES IS (s o3l

.L\.::La T ~/°k°WO)|J..E.a 6‘)‘.} E) 03‘5.3 u}.Um )L:.,\.M..a ol

Training: R=0.99534 Validation: R=0.9998%9
= IF : ' -
g @ Data g < Data y
S 098t Fit o Fit ’

0.98
A e ¥=T F | v=T
« D96 ®
m B
2 ol ol o ks 0.56
:
& 0382¢ o 094
1 4
I og9r 5
o
5 0.92
3 o) £
E; o
O o - ' . 09Y
08 0.55 1 09 092 09 09 093
Target Target
Test: R=0.99821 All: R=0.5935

1 1
8 2 Data 3 < Data
= Fit e
+ | V=T +
o 095 + 095
=] =
m ©
= T
& 09 & 09
o o
¥ 4
3 85 3 085
[+ =T
L =3 s
3 3
=] (@]

0.85 09 0.95 1 0.85 0.9 0.95 1
Target Target

@;} &’&."'Aﬁ.‘jnw LSLQ ol LS‘J."_;:'*‘:""“%".’.J".’ okl J-ﬁ\? @\b (i—/\)JSm"'

7Y



S jshilea A3l o wge Sl pEIfOrmance jis e e a3 (55500 )3 o5l pen
Sl sl st Slay o g gazes 355 0 03 (performance ,ls ) 4-¢ K5 s
I o) Sl a0d3 ) oS azils Jo Lay b 5SS slawd Sl b s i s 4sl

w‘

L;O'/"OLj‘f&&&blsdso.hﬁyb-i)‘ﬁ))&‘)sw%)\ﬁ\' L}:J)\

Il 5 Il 5l s S 5 s sla o313 ey 4 £ 531 La )l ST sls 205 L Ll LSl

o bl oS 553 e 3

S & gas 3l Sl o dd pn e s Slhes la ooy et OBVl olis yioman

Oy oS ol onlin (gl 4 i oals QLA K3 55 50 JAdu 8 4 ol ools olans]
gﬁyﬁf«séwé\;);.MQ@L\:aMﬁ&&L@osbﬁbéwéw
(i s osn) (Stoman) ol 0l 4z S L5 53 &S Saewens (R) Slirs 51 Sl !

S o kalilil LS L (ZEFO BITOr) i sde 4 3de pl ax o 5 Al i 4 G5

3390 o 31 OLAS 5 35l Bl sla ey a4 ol (6 S gl &Sl &S ol

!

Y



Meural Metwark Training Performance (plotperform), Epoch 10, Validation stop, || ==l
Best Validation Performance is 0.0050529 at epoch 4
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ABSTRACT

In this study, an integrated energy production system from the Kalina Cycle
System (KCS) and the Rankine Cycle (ORC) with the use of cold energy from
LNG and CO2 absorption is introduced. Composite rotation in this system can be
fully utilized using low temperature And the average temperature of heat
dissipation in order to improve and reduce greenhouse gas emissions. To evaluate
the performance of the system, a thermodynamic model was created and the
system was simulated using the aspen hysys software. Thermodynamic analysis
was performed to determine the effect of turbine entrance temperature. Ammonia
mass fraction, vapor pressure and CO2 absorption pressure in the integrated
system / ORC KCS and optimal conditions were also investigated. Energy
efficiency analysis of the kcs or ORC performance was shown. The result shows
the optimal amount in the network output. The thermal efficiency and CO2
absorption of the system are 394.685 kW, s3.25% and (0.6 t/ t LNG) 5.3t/ tco2,
respectively. While energy recovery efficiency and exergy efficiency indexes
were 36% and 4.042%, respectively, in the energy efficiency of each of the
components, and it was shown that the whole system has significant advantages in

improving waste recycling.
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