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Atteknintés

o A metanol gyarto folyamat bemutatasa.

o A folyamat modellezése - instruktor
segitsegevel.




Metanol gyartas

O Egyszeru5|tett folyamat
kl

3H, +CO, 2 ~—>CH,OH +H,0
=k -Cl-C;

K. =A-exp( = j
RT

A =1.04-10° E =1.7-10"kJ / kmol
A=26-10° E =2.2-10°kJ / kmol:
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Units, Thermodynamics

o SI mértekegységrendszer
o Komponensek: MeOH, viz, CO2, H2
o Modell: UNIQUAC

o0 Reakcio-kinetikai adatok bevitele

= Simul. Basis manager: Reactions tab
= Uj reakcié: Add Rxn (Kinetic)




Reaction kinetics

~4| Kinetic Reaction: Methano! reaction
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Reaction kinetics
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Reaction kinetics
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Reaction kinetics
51 Noeme e - Unisim Design 00 T W
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Feed

O Conditionss

= Stream name: Feed

= Temperature: 40°C

= Pressure: 4000 kPa
= Mass flow: 1000 kg/h

o Composition
m CO2 =0.25n/n
= H2 = 0.75
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Recycle Mixer

olIn: ,Feed”, ,Recycle”
o Out: ,Mixed”

= ,Recycle”: T&p mint Feed, Molar flow:

kmol/h
0 C0O2:0.1 n/n, H2:0.9 n/n

Feed I‘

RERIEE Recycler

Mixer

200
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Feed Heater

Heater duty

o

Ta
Feed Reactor
Heater

o0 Name: , Feed Heater”
o Inlet: , Mixed”
o Energy: ,Heater duty”

o Qutlet: , To Reactor”

= Parameters - Pressure drop: 50 kPa
= Worksheet - Output temp.: 200 °C
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Reactor

o CSTR modell
O Inlets: To Reactor

o Vapour Outlet: From Reactor

= T= 200°C
o Liquid outlets: Dummy Liquid
o Energy: Reactor Cooling

o Nyomasesés: 100 kPa
o Geom. adatok:

= atmero: 10 m

= magassag: 10 m
0 Reakcid kivalasztasa
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Product cooler

O Termékaram H2 és CO2 tartalmanak
recirkulacidoja = metanol levalasztasa a
gozfazisbol € hutes 40°C-ra

o In: From Reactor

o Out: Condensed Mixture
0 Energy: Prod Cooler Duty

0 Nyomasesés: 50 kPa
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Reaktormeéretezés

o Korabban indokolatlanul nagy reaktort
terveztink. (V = 10 m3)

0 Tool/Databook

O Insert variables:
m Reactor/Tank Volume
m Reactor/Rxn-Actual % conversion

0 Case Studies — Add : ,Designing reactor”
= Ind: Tank Volume
= Dep: Conversion
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Reaktormeéretezés

O View..

0 Tank volume (e ele e
‘ —5—  Rxn - Actual % Conversion (Rxn
O Start. Designing Reactor (

O Results.. N
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Optimalis homérséklet + tértfogat

O A kétvaltozos optimum kereses problémas
feladat

= A lépések sorrendje nem mindegy (solver
leallitasa is szikseges)

0O Elso lépés: mentés! ©

O A reaktor belépo és kileépd aramanak
Osszekapcsolasa: Virtual stream
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Virtual stream

o Eloszor: Parmeters tab!

@ vs1 =N ol 5
—Transfer Infarmation
Befarence Walue Offset TargetValue
“apour Fraction 10000 | [T 1.0000
Temperature [C] 2500 | W 0.0000 250.0 i d
Fressure [kFa] 3850 EI 1.000 0.0000 3950 Dummy LI
Molar Flow [kgmale/h] 8436 | [ 1.000 0.0000 BE36 Reactor
hass Flow [kgih] s | [ 1.000 0.0000 3855
Std Ideal Lig Vol Flow [m3/h] 1351 | [T 1.000 0.0000 2114
halar Enthalpy [kd/kgmole] -3.051e+004 D 1.000 0.0000 -2.698e+004
holar Entropy [kd/kgmole-C] 1180 | [ 1.000 0.0000 11E.2
Heat Flow [kd /] A1.964e+007 | [ 1.000 0.0000 1,84 4e+007
Lig Yol Flow @5td Cond [m3/h] <emphys EI 1.000 0.0000 <Emptys
Compasition ]
[ Fesetto Default ] To
I Reactor
Connections Palamelersl wiorksheet I Dynamics I
N
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Virtual stream

0 Masodik |épésben: aramok megjeldlése

S=N SOl =5

Target Stream /

To Reactaor

-

< vs-1
Beference Stream
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Case study 2

<, DataBook o e = S

—Awailable Case Studies —Case Studies Data Selection
Deszigning A eactor Reactor Temp+fol
Reactar Temp+fol Add Current Case Stl.,ld‘_',.-"
Chject Yariahle Ind | De
Delete l e —EP
From Reactar o) | crperatune F |-|_
- Reactar ) Tk olume | v |-|_
e Reactor oo Rin - Actual % Conversion [Ren1] - 1 | [V
—#wallable Displays
(1 Table
() Transpose Table Eesults...
(@) Graph

—
Yariablez Proceszs Data Tables Strip Chartz Data Recorder Casze Studies | Spec Scenarnoz I
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Case study 2

0 Homérseéklet: 150 - 250°C, lépéskoz: 10°C
o Térfogat: 5 — 50 m3, |épéskdéz 5 m3

=4 Case Studies Setup - Main

Case Studies

E=8 Fof =x=

Dosiar Optim 4 and T MNumber of States 110
emsnma Reactor
|| Step Downward State Input Type Mested -

“ariahle Low Bound | High Bound | Step Size llse Log Step | Mo. of Points

Reactar - Tank Yolurne 5.000 ma3 50.00 ma3 5.000 m3 I- 10

From Reactar - Temperature 150.0C 280.0C 10.00C I- 1

o ——
Independent Yariables Setup | Dizplay Fropertiez I Failed States I

Ardd | | Delete Fesults...

Start
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Case study 2 - eredmenyek

Optim V and T

Rxn - Actual % Conversion (Rxn-1) (

o0 ofe B

Reactor - Tank Volume (m3)

Delete | ([ Tabla @ Groph

Transpos

| Sewp. |

o Optimalis homerséklet: ~190°C

o Optimalis terfogat: ~5 m3
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Separatot

0 A ,,condensed mixture” aram
kétfazisu, a ket fazist el kell
valasztani: szeparator

o In: Condensed Mixture
o Out: Vapour, Liquid




Recycle Compressor

O A visszavezetendd aram nyomasa
alacsonyabb, mint a ,Feed”
arameé: komprimalas szikséges

o In: Vapour

o Out: To Recycle (p=4000 kPa)
0 Energy: Recycl Comp Power

0 Adiabatic Efficiency: 75%




Recycle

O A recirkulacio bekotése -
modellezés kdzben- gyakran
okoz indstabilitast: mentés.

o In: To Recycle
o Out: Recycle
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Fotermeék tisztitasa: desztillacio

o, Liquid” aram metanol mellet vizet is
tartalmaz

O Tisztasagi kdvetelméenyek:

= a kolonnaba lépb6 MeOH 97% keriljon a
vegtermekbe

= a véegtermeék viztartalma max. 1 m/m%.
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Fotermek tisztitasa: desztillacio (2)

o In: Liquid

o N: 10

O Betap. helye: 5

o Kond. tipusa: parcialis

o0 Kond. Hoaram:  Condenser duty

o Out: Methanol, Dummy
O Visszaforralo: Reboiler duty

o Out: Water
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Distillation — pressure profile

0 Kondenzator: 1000 kPa
o Visszaforralo: 1015 kPa
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Distillation — specitications

O Vapour rate: 20 kmol/hr

o Liquid rate: 0 kmol/hr
o Reflux ratio: 3

31



Distillation — specifications

o Allitsuk be a terméktisztasagi
kdvetelményeket:

m Column Component Recovery,
Methanol@COL1,
Spec value 0.97, Methanol

m Column Component Fraction,
Methanol@COL1,
Mass fraction, Spec value: 1e-2, H20

= Inaktivaljuk a kdvetkez6 specifikaciokat:

Ovhd Vap Rate
Reflux Ratio

= Run.
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Distillation

0 Tekintstk at az eredményeket.
= Milyen tomeénységu a metanol aram?
= Mi a halmazallapota?

= Mennyi metanol megy el a fenékben?
kg/h-ban
a belépd metanolhoz képest (D/F arany)
o Hogyan lehetne téményebb metanolt
kinyerni ebbdl az oszlopbdl?
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0 K6szonom a figyelmet
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