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Thermodynamics
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Pressure / bar

Thermodynamics
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Design Basis 20°C,
Lig. CO; Product rate : 1 ton/day(24 hrs} €02 15~20 vol%
Product Lig. CO, purity > 99.5 mol% "
Water in Product Lig. CO, < 50 mol-ppm Lig. N, 330 kg/h 2757300 kg/hr
€0, Yield > 96% (2} PN >0.1barg €0, 1.5v0l% Vap. N, 330 kg/h
2 t ~168°C, 10 barg o }
to Stack 10~15°C, 10 barg
0,78
S T e
Dehydration Heat ; @ | Heat
Yield >90% (?)
Water —»| I
Wash €0, 4050 vol%
Column
Flue Gas
€0, 14v0i%
250 kg/hr
53°C, 0.05 barg
Waste Product
Column ;

Equipments Calculated Utility Consumption 20°C
1. Column : Wash column, Purification column 1 tg N, :330ke/h {-168°C, 10
2. Compressor:2ea barg}
3. Heatexchanger :total 8ea 2. Reboiler Duty : max. L8 KW Lig. CO,

- Heat exchanger { 5ea 3. Electricity for Compressor: max. 15.5 KW -26°C, 20 barg

- Wash column side cooler 4. Specific Energy: max. 1.3 G/ton CO,

- Reboiler, Condenser for Purification column {Comp. work + Reb. Duty)
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M ZE Compact € gH| 7

Compact Biug7|E B8 co2 W3p7|2HH =¥
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M ZE Compact € gH| 7

Name : [GO2 Column Gondenser]
Type PCHE {or PFHE)
3 -] B M
CO2 A3} Compact S g7| 7| 244 SdoA St B
Fua oo w
N o Fow rtan EETD
«  Compact Q27| AtY M Tomperatre (n /Ow) | 5.7 ©/ 277 © |05/ 595 T
N 20.4 barg / 20.3 bar
- . Pressure (In / Out) 20.4 barg / 20.3 barg
+ Compact uet’| HAQPEY 24 & AV |&%E o
£rd Corf @2 Bt 8 Cartibact & WEFD| KfQt]

«  Compact Quet7| FO|: (7|H) YTEZ7} 700 m2/m3 0| &+Ql Hugty|

« CO2 Column Condenser?| Z<, Y A2l Shell & Tube Emst7| CHH|, AtO|=7} 2 1/10 O[3t2 HAE

Jh 0, Heol HSHANA JIY SR 228 4 By
) ZSFH (CO2/N2)® 12{5t0 Compact S W&J| A HF
- CO2 %4212 @ &J|= CO2 Product Column2) &CHl &XIEID], 0] M2l & e 0§ 21 barg
- BE A 40| HASHK Y% Plate®] SH, ASY 4, REEM W Y, WA SS A3 LA F3H0 A0 &Y

[Data Sheet] [2wed| 3D 28] [CO2 %435t Compact 2w&J| GA] 17
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- Bubble point pressure, Bubble point liquid density, Dew point pressure,
Dew point vapor density®| & & Zatet HHEH nElo| A|M g2
R =22 S0 oKt JhE He nug ME

Bubble point Bubble point Dew point Dew point
pressure lig. density pressure vap. density

PIG——

SRK > PR
(berer)

PR > SRK <] ‘
o a
|

M “o ’

* 2# % 21E: Bisotti, Filippo, et al. "Implementing robust thermodynamic model for reliable bubble/dew problem solution in cryogenic distillation of air
separation units." International Journal of Thermofluids 10 (2021): 100083.

O Peng-Robinson(PR) EoS7t & HYg 7H8 & RHgsts sty nez My

Ul £ 2 Peng )/ dlich: 0(SRK) / dict-Webb-Rubin (BWR) / Bender. = 47t 2
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Process O MHl 34 Section0 LSt SESIHBAL 23,
Simulation - @ Flue gas compression section
- @ Membrane separation section

- ® CO, compression section

- ® CO, separation section

- ® GW Utility line section

- Process simulation tool: Aspen HYSYS® V11 A8

Flue gas e

GW Utliity
Line

co,

Separation
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[0 Base case0j| it PFD, HMB =&.
- Target Capacity & Purity 5%
(1.027 CO,tpd / 99.9 vol%)

[0 Optimization:

1. Energy consumption %23} 3

2. CO, production rate %|CHS}

- Compressor2| stage ¥ ratio shift

- CO, Distillation column design
H case studyS S8 CO, W
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