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Recycle |
°
CO+2H2 —CH20H g Stream CH4/H20 |Reform_H2/CO(MeOH_Feed|MeOH_Products
CO+3H2 »CH30H+H20 g Pressure / [MPa] 1 1 0.1 10
-30°C Temperature / [°C] 800 900 -18.8844 280
D ..... eOH Prod - Flow rate / [mol / s] 420.261 625.158 2207.05 2006.29
Compressor j Flow Methane / [mol / s] 105.085 2.61625 43.5928 435928
Mixer MeOH_GibbsReactor Flow Water / [mol / 5] 315.196 182.277 1.51611 31.0039
10 MPa, 280°C Flgsh2 Flow Hydrogen / [mol / s] 0 337.817 2023.05 1792.8
H2/COICO2 Flow Carbon monoxide / [mol / s] 0 71.9785 89.0081 18.1143
eQ ate Flow Carbon dioxide / [mol / s] 0 30.4703 45.499 16.0111 e
CHas 105 mol/s A Flow Methanol / [mol / s] 0 0 4.38719 104.767
H20 315 mol/s 1.0 MPa, 900°C —
25°C
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Vape openhcape opc—%
simulation environment

What is COCO Sample Flowsheets Change Log License Compliancy testing Help Support
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COCO {CAPE-OPEN to CAPE-OPEN) is a free-of-charge CAPE-OPEN compliant steady-state simulation environment consisting of the following components:

COFE - the CAPE-OPEN Flowsheet Environment is an intuitive graphical user interface to chemical flowsheeting. COFE has sequential solution algorithm using automatic tear streams. COFE displays properties of streams, deals with unit-conversion and provides plotting facilities.
COFE flowsheets can be used as CAPE-OPEN unit operations; so you can use COFE Flowsheets as unit operation inside COFE (flowsheets in flowsheets) or inside other simulators.

TEA - COCO's Thermodynamics for Engineering Applications, is based on the code of the thermodynamic library of ChemSep and includes a data bank of over 430 commonly used chemicals. The package exhibits more than 100 property calculation methods with their analytical or numerical derivatives.

COUSCOUS - the CAPE-OPEN Unit-operations Simple package is shipped with COCQ. It contains a splitter, a mixer, heat exchangers. pumps and reactors amongst other unit operations. ChemSep-LITE. a limited version of ChemSep with a maximum of 40 compounds and 300 stages, can serve as an equilibrium
distillation unit operation in COCO. A full version of the equilibrium and non-equilibrium column simulator can be obtained at http:/wnw chemsep.com/. ChemSep-LITE is included in the COCO installation.

e aoa @

CORN - the CAPE-OPEN Reaction Numerics package that comes with COCO facilitates specifying any kind of kinetic or equilibrium reaction. Simple reactor units, like conversion reactors, CSTRs and plug flow reactors that can use the CORN package come with the COUSCOUS package.

HEFE XEFO=D0PTUESIYO— kU THIFIEOK!
@ coco Setup — X

& T #)VRERETIE. [COFE] P77 ZEBIIZUIC,
@C 0 3 Choose which features of COCO you want to install, U pdate 5%?@— 5 Ij q/ \/ I\\\ Ij 7:)\ H:,, —C- < 50
Check the companents you want to install and uncheck the components you don't want to 'k,é\b L/(/ \ @T\ 7 j IJ J:%B @ © COFE - [Flowsheet1]

install. Click Next to continue. [B) File | Edit | Insert Flowsheet Plot  View

[Edit] = [Preferences] & D @ o] el o

=3 Ault
e — = \;
Select components to install: e ST |ﬁ }R I /N Select All

ChemSep LITE

OATS &.COULS Loggers [ Automatically check for updates |

[C]EPA WAR and .NET Libs

Excel Unit Operation 0) ? I \\J O E 9*% 5 o

COCO Update: X

Invert selection

Copy

Paste

Paste special

Find Stream...

Find Unit Operation...

Space required: 110,1MB Proxy server requires credentials:
{leave blank for NTLM scheme using current user's credentials)

@2
o
&

Proxy user name: | ‘

Password: | ‘ Links...

< Back Cancel Cancel

Preferences...




\ 1388
\
/

vy A O Z D KR :

ERRRDA CBmRT,y) EaBmDB CBmTy) D2KDRICHUNT,
T, STETRICRVNTSAE « IREBHAHEF T DHZEN DD,
>.< m%u DHEMMIHERLLIC KD,

@ COFE - [Flowsheet1]
File Edit Insert Flowsheet Plot View Add-ins Window Help ﬂ:-j'_I-j'_J\:LL/ Q—C‘J

D& & ame JO— (AN) EBMIRIEER/SCET,
@ rlowsheet1 thZEDRD-I_@—é

i |E] Flowsheet

- Setting

HDOIRBEP OO DOTR_ABIEE (JUREE - ERRRDA, &FRDB) ODBEBE
TBEAD, CORDIBIIIFZENSL,

« FEP ene ® % *e KB

’jﬂ%rgT 000.. [ .0..°o
%I/b\\:E)IJ;)ILEF ¢ o.o .. ¢ : ®e ° : ®e
 AEILREBDSBOEBRERDDEILDEX,, —H- -
/1&$Q:E)IJ/)IL§W ‘:.... :, ® ... )1&4@
RIEEILRENDSBDEBERDDEILDEX, ©%e 0 0,00 o

« JIBEJURED ..0 : ° .”0 ..0 -

« SIEEILREDSBDERSRDDEILDRY, CARISY e BRA

HFOOEBBEMDDELREDHD SHBRE e

Far Fg, Da, Dg, Wy, W/ E TBEBZ DO —B—RIR

Thd, Cﬂ%@8§§ﬂ®§$§5%i’(%o‘(5°



vy IRIEHER (xyigE)

186

SURMEEEIR

« TP, BET, BRROSZSHEDIEHRMDADTEILDEX,, yDAZHD D5

2EHEEEINIL, HEODD2?

=Pl

-

0.9

0.8

0.7

0.6

0.5

04

0.3

0.2

0.1

NITPYOKBEILDRY,

(=]

NITP-RIVIY D

RICKD>T. FANBICEDBUBEHETIIX, = (P, T), ya =

+ RK-SOAVE

O IDEAL

< Wilson

« NRTL

4 UNIQUAC
UNIFAC

0 0.1 02 03 04 05 06 07 08 09

NITYDRBEIVDERX,

BENRED (BEHER2D)
P—ECRETZZ{L=ENII.

XYRRNDEIT D (X, yAlIP, TOREH TREIND) o

n, < 1
>
{53.|_ 0.9
7\
R os
D
@ 0.7
0.6 w25
92 '6&@’-"”& }
X *° 2 RK-SOAVE
Q o4 0 IDEAL
2 0.3 © Wilson
l « NRTL
0.2
\ A UNIQUAC
[Z\ 0.1 UNIFAC
; H °

0 01 02 03 04 05 06 07 08 059 1

T8/ —=)LDORBEILDERX,

Y ROJEIEERE ITH /) —I)b- KD ROURFEIRE

(XP—RE (BIZAIEEE) TREZRILTT IxyiRRZ/ERR)

Hi 88 : https://chemical-engineering-review.com/low-pressure-vapor-liquid-equilibrium/

gP, HZEEI DCENER |



v ,‘_: 4 VY ~ __/‘-h-: 188
"%/1Qlif§_]d)}"§/ 10
COCO/ChemSep|C IR =N CTL N DHEE EDHI
IBRRASKRETIL

e Ideal solution 57— )LDEENCE DS HAEABICENRVNC EHZB0)

GERBETIV (RTED/INOX—INHUE « « « T —IN—RXZ=MER)

« Wilson HMEER CGRRBDEEURNR) [CIRE/ ZDHR
« NRTL RIS EAT

« VVan Laar van der WaalsT\D¥L3E

ZOMDETIV (RTED/INDX—=IDARE)

« UNIQUAC %SDFOREMHEE. DFEEBBEEFROMEZZNZENEKIR
« UNIFAC DFEERT DRFHICUNIQUACEIA (BRFES5E)
« ZDfh. ASOG, Modified UNIFAC/Z &

JAREFHIETN (EOS) EF )L
« SRK, Peng-Robinson’ss SFETNDZEBETE CTIERA

RICKOT, RABICEOBUBHEETILZEEI DCENER |




vy B0 ZEROMEIR

188
11

42

SINZ

« 8T )UImEF
* NDADTIVIDTERX ¢

F=DNEBINZ
AXDADIIEINSZ  Xp\F = ya\D + X,W

)

(R

P EIARS
ERpELTTY

LE

“HOEDER

F=D+W

MBINZ=IRVTIE TN 2 E

« JMBEJIVARED
« IIIBE/IL DRy,

¢ /1Q$Q:E) IJ/)IL%W
« IABEILDEX,



vy AP D Z RO SIREED

1:8H

: J;EE 12

. £FEP
° ;JIIJJ:EFT

« MBTEILRED DHBDIEHKRRDDEILDEX,
« IBEIVRED DBDEHRNDDEILDERY,
%lb\f)l//ﬁ%@jgd){ /9‘%‘5}3& UD:E”J XXAf

T ILREF
RBEILREW
SWBEIVRED

EET [C]

0 0.1 0.2

NITZYDRE « [IBEILDEX, Ya

03 04 05 06 07

® EiE|E
RK-SOAVE

O IDEAL

< Wilson
NRTL

A UNIQUAC

UNIFAC

08 09

1

— CNODDIH2EEXTEND

—

— CNODDH 2T TEND

FOFEREZWIZUIZD AT,
FECTAEEND

7[:1122@@».&1?!3

E,_, JM/SZy %U:E)l//)lbi f)l/ 173\
BESNTNDTENZL,
UREHRERB X OMBINZAD 5.
ZDMOEHBRESND,



—— P pya 1,88
vwEZ1L1l SR -

NIUTYA)-FIVIYVB)ZEDRDFlow1 (F=2.0 mol/s, X, = 40.0 mol%)H'd D,
P=1.013X10°Pa, T =100 CICRUNT. W, X\, D, Yy, &ZRDOK, ZIEL. [URFEEHET
JLE LT, Wilson GERKEFTE(SAntoineN) EF/LZAL XK,

({2 I Z80ARE)

L P: B | °rcsone
BDTXYIERIC RNV T, 100 CHEED, A E 0 EAL
Ed: 105 t%. ,*"‘ O 1Hson
XA! yAEﬁ)ﬁbaij%t\ 'G "Qaa}“."‘p‘mﬁ: yA ‘;E:T(IZ.IUAC
o, 10 - "l‘}, UNIFAC
XA: y yA - I_p( 95 :
{;“a 90 e tt:?t{‘
MEINZRICHRA LT, : T

0 0.1 0.2 03 04 05 06 07 08 09 1

NYEVDRE « [IBEIVDEX, Ya

=0OR
RS
A




N P . 1:88
vwEZ1L1l SR e

NIUTYA)-FIVIYVB)ZEDRDFlow1 (F=2.0 mol/s, X, = 40.0 mol%)H'd D,
P=1.013X10°Pa, T =100 CICRUNT. W, X,, D, Y, ZKDK, IZE L. [IREEHET
JLE LT, Wilson GEIESTEIFAntoineN)EFTILEZAL). (1) {EZ2TENEEERKU(2)
COCO/ChemSepZRANCY a2l —Y 3 VICKDIBEDBRE LB T XK,

(VZaU—Y 3 VICKBEE)
(<] [CcOCO/ChemSepl 7'J ( [COFE] or [COFE (x86)) ) =B<

COFE (x86) ‘
77U

@ COFE - [Flowsheet1]
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DSHE 28 4) @ ChemSep Pl (DEET7OCRICHEHIELIZIPTY)) &HIIHEITS
@ [Document Explorer] 2« > F® [Settings] Z5E S

@ [Flowsheet configuration] =« > RONBI< DT,
[Property Packages| T lTAdd] &0 w2

@ ChemSep Property Package Manager] ZEiR = [New] ZEIR

# Property package from ChemSep Property .. X
Flowsheet configuration: > s Select Packageor .. o x I
Hew
Stream Types Flowssheet Options Appearance Streamn Digplay Order Unit Digplay Order Show: CAPE-OPEN 1.1 e f ’ J \\J f ’ / o
Property Packages Fieaction Packages Compoundz Properties Phaze Info % ChemSep Property Package Manager Lackages
Thermao-systems and property packages: % 0ATS Property Package Manager [CAPE-OPEM Infa
|I % TE& [CAPE-OPEM 1.1]
7 I 7 / T . 3 P-4 W ater ‘ ; J \\J ‘ ;
J \y Bemove < / > Select
About Select Cancel Cancel
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- i [ Flowsheet configuration] 2« > FD%&BILC [COFE] PTJICRD

Ideal gas lav Heat of famation m
Activity cosefficient |W\\sun j Surnour wdings T ’m K]
‘Yapour pressure Antaine - Heat Capacity I1G ’W‘
Enthalpy ,m Heat Capacity L ’m
Enter Thermadynamic Model Parameters (when required)

‘wilson I

Units | J/mal A [~ BIF estimation  BIP T est. [K] 350000 T dependence  |Mone A
- i

£l
-1485.26

Property package added:
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[Flowsheet] EICOO0O—%=/ERKT D
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@ Flowsheet1
- [@] Flowsheet

ﬁ Settings

@ 20—LTHITILD v DBHBNIED ') w 2= [Editiview streams ] Z &R L.
JO0—DEARNBRZANTD

ﬁ COFE - [Flowsheet1:2 [Flow 1]]
File Edit Flowsheet Streams Plot View Window Help

== iy @ | defautt

eeeeee

name Flow 1 unit
@ Flowsheet1 b Stream

E:owsl;eet b Connections

low

.ﬁ Settings o Overall
prEssUre 101300 Pa
e T BIED Uy DTN EE ST
mole fraction [Benzene) 0.4 -_— ARE-=4 B
mole fraction [T oluene] 0.6
flow 2 mal 5 I
hifiad 0.086527792 kg/ mol

I Compound flows

APTUNTEPCORKRIENBIE BB,
D0— - BEIBEOSHEEEIZCEN
TEBZN, BAECIBENDOBICH .

NFEIT UIZD T 2D TRFBRCEHEE,
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15 Plot  View Window Help
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w Compound flows

&# | default
name Flow 1 unit
|- Stream
p Connections
w  Overall
pressure 101300 Fa
temperature 373 K
mole fraction [Benzene] 0.4
mole fraction [T oluene] 0.6
flaw 2 mal £ 5
b 0. 086527792 ka/ mol

@ l'Phase Fractions] [Vapor composition] [Liquid composition ]
DT ED )y DOITNIEDTO0—DIURIBEHRZTESD

(L T2t E

Taluene

w Phase Fractions

mal /5

mal £ 5

molar phazeFraction [V apor)
molar phaseFraction [Liguid)

w \apor composition

l 0. 68353833'
0.31646167

mole fraction [Benzens)
mole fraction [T oluene]

w Liquid composition

0.462553865

0.53744135

miale fraction [Benzens)
mole fraction [T oluens]

b Overall properties

L zeze7704)

0.735122%

p  Vapor properties

Ik Liquid properties

ﬁ COFE - [Flowsheet1:2 [Flow 1]]
File Edit Flowsheet 5Streams

O=E i
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@ [Document Explorer] 7 >~/ 2@ [FlowSheet] ZEIR LT,
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@ Tnsert] Y TH'5 [Stream Report] ZER
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@ Flowsheetl
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Flow 1

----- vﬁ Settings
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............................... pressure 101200 Pa
"""""""""""""""" ey T T BRIES Uy DT NIEBMEEE A
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ki 0.086527792 ko mal
F Compound flows

2. 72wy axEBIEalETD
@ [Tool Bar] @ [llInsert unit operation] -1 3> & H'5, & Select Unit Operation: o x
[ Separators] = [Flash] 2 &R L. Flowsheet EICECE T D - Costom

[#-_] Expanders & Turbines

@ core- BT 1850 211) -] Generic
ﬁ File Edit Insert Flowsheet Plot View Add-ins Window Help [#-[21] Heaters, Coolers & Heat exchangers
o - [+ Information
DSE&E =B 4 ) P dea -reanfleE aamm saaa [ (3 Misers 1 Spitrs
R N ---DPipES&VaIVES
—_——— I::::::::::::::::::::::::::::::::::::::::fi' ---DPumpS&CDmpfaSSDIS
. 7] Reactors
B 423 Separators
i . ChemSep Column / Flazh
EnmpuundSletter
< . Pressure 3 "
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() Dutlet temperature: 0 K

I (®) Yapor fraction: 0.68355

() Heat duty fram inlet stream




G 188
NI==| 22

vvEZ12 JSyYak

,|;(\|

3. Y aAUL—Y3aVDETRKIUBEDH D
@ lTool Bar] MEIFTMNYY b 'BIYZIaUL—Y a3 VEZET
Q@ REGDU WO UT lEdit] hoBEERIDKIOEHRDEHRZE10

: Pressure 3 U.BBB?.—ﬂ 0.999753 [ atm :
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| Heat duty e § 100 °C Ya = 0.46256
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