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Definiciones



Modelado

O Planta: Conjunto de sectores
O Sector: Conjunto de equipos
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Simuladores de planta
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Modelos fisicos-quimicos
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Flash isotérmico
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Corriente material
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Calculo flash

"
OBM:F=L+V I Vi
4 I
O BC: ZiF = XiL + ylV
L e Vapor

O Equilibrio: y; = K;x; F

., vV Zi
O Fraccion vapor: 8 = -

F Liquido

OZi'xi:l)Ziyizl \_ Y,
O Incognitas: x;, y;, L, V, 6 L, F

Video de cdlculo flash MATLARB
Apunte de flash



https://youtu.be/iYtwmPxySNM?si=_-YHc5RpZS1VBoMU
https://www.frro.utn.edu.ar/repositorio/catedras/quimica/4_anio/integracion4/trabajos_practicos_problemas_resueltos/problemas_resueltos/Resolucin%20de%20un%20Flash%20Isotrmico.pdf
https://la.mathworks.com/matlabcentral/fileexchange/22364-isothermal-flash-calculation-using-soave-equation-of-state

Bubble point y dew point

— Curva de burbuja
— Curva de rocio




Bubble point y dew point

— Curva de burbuja
— Curva de rocio




Calculo de flash

Titulo como resultado Titulo como dato
o Datos:x, P, T o Datos:x, P, y
O Resultado: y O Resultado: T
o Si y =0, liguido. o Si y=0, T bubble point.
o Siy=1, vapor. o Si y=1, T dew point.
0 Si0< y<1, liguidoy vapor. o Datos:x, T, y

O Resultado: P
o Si y =0, P bubble point.
o Siy=1, P dew point.



Sintesis de procesos



Sintesis de procesos

Reacciones
Reactores
Separadores

Infercambiadores

Servicios y controladores



Hidrodesalguilacion de tolueno

Methane

Toluene CGHSCHg + Hz —» C&Hs + CH4
Benzene

>

Estructura de entrada-salida



Hidrodesalguilacion de tolueno
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Block Flow Process diagram (BFD)



Hidrodesalguilacion de tolueno

Process Flow diagram (PFD)



Niveles de modelado
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Reacciones

o De conversion:
o De equilibrio;
o Cinéticas:

o Cinéticas-equilibrio reverso.

r=k,.C,-kGC,

k=
k.
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Simulacion estacionaria
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Simuladores comerciales
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Aspen plus

B B -¢c-cNBEFa M Ad For Print.apwz - Aspen Plus V10 - aspenONE i %
Home Economics Batch Dynamics Plant Data Equation Oriented View Customize Resources Search aspenONE Exchange ‘m & @ 2
Zh Rotate =<BReconnect™ <+ Join & 3D lcons || Temperature || Mass Flow Rate @E GLOBAL -] ;'Ej\"\ew Parent 53 Export
Al Flip Horizontal 1;— Break 2 4 Reroute Stream [#] Heat/Work | [T Pressure | Mole Flow Rate D" | [&] Show All ;ﬁ\ﬁew Child -, Move Selection
i : : Isplay E
=5 Flip Vertical 3 Insert I= Align %Showstatus' " Vapor Fraction [ Volume Flow Rate | Options - (5) Lock Flowsheet | 7 Import
Flowsheet Unit Operations Stream Results ] Section Hierarchy
Simulation “ | Capitak USD Utilities: USD/Year || Energy Savings: MW [ %) (D | Exchangers- Unknown: 0 0K 0 Risk: 0 ¥ X
Al ttems _ LIQOUT (MATERIAL) - Results Main Fk | BENZENE (MATERIAL) - | RECYBENZ (MATERIAL) - | RECYBENZ (MATERIAL) - Results ~ | R-100 (RPlug) - | Results Summary - Streams -« | + -~
I g Setup = =
(3 Property Sets @ @
(3 Analysis
I L@ Flowsheet £ & > el
4 [g Streams — [1X-100 | v-100
b BBl (=) L ) > wxout @ —{varour
Q=6%628
r Eaz P-101
b Bp: teEnzen >
=
I [ BENZENE e
r EgC3
I £g CUMENE
I C& D-100BTM
" B3 0-10%8TM —
I 0@ GAS T neam
4 LG LioouT & o D-100
Input [ D-1008TH | -
Results OR=38422
o EO Variables b QC=37736
- QR=33278 bt
T < < >
R Properties
|D{g.ﬁ i | Model Palette =i
ﬁiﬁ Sty ) lE‘ Mixers/Splitters Separators Exchangers Columns Reactors Pressure Changers Manipulators Solids Solids Separators Batch Models User Mode (4| +|
49 Energy Analysis L |- ‘ - = = )
i Material Mixer FSplit S5plit |

Results Available | Check Status

T AT e | were— X1




Flowsheet

us! . Resou Flowsheet/Modify

Search aspenONE Exchange

ZhRotate L|j] Attach uto Position All EI Size @ o) '* Name - oij Move to Parent @ Workbook Tables iD’e’faulrt' Vcrblourisciheme |
Al Flip Horizontal :/'Lﬁ] Auto Attach =4 Break Connection |¥ Zoom m -’, ' Temperature b o= \1"_1, Move into Subflowsheet Hide Object~ ? Editor
M&‘fﬂf,,f;"d d Flip Vertical C‘ﬂAuto Position +.¥ Swap Connection Q. Pan o%ﬂ% :;.,‘E’sﬂf ' Pressure pﬁ?et‘(: 5ubf|EorI:,e;rnut L/f»l:_;nore e Table Visibility ~ | Display Legend
Palette Flowsheet % Tools Stream Label '~ Hierarchy Display Options Conditi
> Economics Energy EDR Exchanger Feasibility
Capital Cost Utility Cost Available Energy Savings Unknown Ok  AtRisk
UsD USD/Year MW % of Actual m 2 2

_,/m,, Case (Main) - Solver Active « | +

MIX-102

PFR=t06

30

PFR-101

v —

3 I\ 4—?——»—»@—
15 _.5'1041 .94___._17—_-’»_

74 VLV-100 26 MIX-100 :
g e——_ - q
12 "

PFR-102 MIX-101
o 5
10 27

(Waspentech e
‘2? 17
VEV:102 e
— - s
Aspen HYSYS ez T

B




UNISIM

File Edit Si_mulation Flowsheet PFD ‘Tools Window Help

R-801
r——

—
Q-REACTOR

P-803
10a =
i

el
POWER-P-803

oneywell

LLLLLILLLE

Matenial Streams Compositions
2

: 1 3 2
Vapour Fraction 0.0000 0.0000 | [Comp Mole Frac (Benzene) | 1.000000 | 0.969846 | 0.969846 | 0.00000C
Temperature 44.05 25.00 Comp Mole Frac (Propene) | 0.000000 | 0.000666 | 0.000666 | 0.95000
Comp Mole Frac (Propane) | 0.000000 | 0.029330 | 0.029330 | 0.05000¢
Comp Mole Frac (Cumene) | 0.000000 | 0.000158 | 0.000156 | 0.00000

Pressure 25.00 11.66
Molar Flow 207.0 110.0

=

PFD 1

Completed.

{ Balance Tool

o

06:28 p.m.

09/10/2017




roSimPlus Standard - C:' Doct = )| Lpm)
ProSimPlus Standard - C:\U: i i i i pmp3

File Edit Configuration Flowsheet Tools Simulation Windows Hdp‘

0Q- na P|§i@i\|»u

E\EEIQH ww:!

Feed / Product stream ~ Main

2-phase distillation ]
|

g Distillation column with partial condenser
g Distillation column (total condenser)

f Distillation column with decanter (partial...
f Distillation column with decanter (total ... |
[] Column size

E ShortCut distillation

¥ strippers

| ¥ 3-phase distillation

ST
| Heat exchangers
2 Reactors

E[] Continuous stirred tank reactor |
Equilbrium reactor
Simple reactor

Plug flow reactor

@ Reaction tank
m Sold oxide fusi cell

Hydrolysis

&

Saccharification

Bio-Ethanol Production Process

Toame

Scrubbing

Toamor

Rectification

% Organic Rankine cycle v

R R RRIRRE]
Combustion [fotetetotetetetoretote] s cpitlagi
;:;::::.:. .‘.‘::::::::: Beer Distillation!
o %
s
9@9 Methanizaton reactor ????3.??????: =
s = BRI
¥ Fluid transpor .
— — = Fermentation
| ¥ Mixers / Splitters / Separators ] moeeemmnen
| ¥ Solids processing
2 Energy efficiency
oot
Heat pump
<
%Genemized heat pump
E—————=




@ cOFE - MDA fd] - ] b

S Ede Edit Insett Flowsheet Bot Vew Adddns  Window Help -&x
PO @FHE P QP o = I* Y S AR Sawa
= = » » | ERRRR R ESSa RS ea s sas s s n s s n s s nan e nan s nan s nan s s
.+ Benzene column:
Stream Hydrogen Toluene purge gas  |Methane fuel gas
- [Fressars 383 1 328 10
- | Temperature £ 3 £ 38,6668
Flow rate B02578 15387 5 287 95 156,081
Wass rac Hyarogen| 07 [ 0.09265%9 0.00832077
Wass frac Methane [E] o 0.584897 0.885015 [ ]
Waga frac Benzens 0 0 0.0552264 0.126654 1.995938 3.27013-11
Wsss frac Toliene o 1 0.00737562 10100705 6.23028e-05) _ D.0917T38
+ [ wasa rac Bipheny! 0 0 1 53434005 0 0 0.985226
v
< >
cument Explorer | S Walch

CAP HUM




(i owsim - [E ive Distillation (C:\Prog

Files\DWSIM5\
(ki File Edit Inset Tools Utilities Optimization

dwxml)]

Plugins Windows View Help

S REeZBa0hE e b Settings J ») Solve Flowsheet (F5) =) Abort Solver (Pause/Break)

General Info
Object [Methanol Column (1 atm)
Status Calculated (01/01/0001 00:00:00)
Linkedto
Column Specs
General ' Condenser Reboiler
Absorber Operating Mode
Number of Stages [
Salver | WangHenke (Bubble Point)
Solving Scheme | Drect Rigorous

We can make use of this to sep the two
This simulation uses ‘Methanol' and "Acetone’ components from the ChemSep
More information on how to load a ChemSep database in DWSIM can be found at http://app

Material Streams p

Search sDRAVEDIQ o QR M7 RO NI=s =T 4das
®
Recycle Op

This is an example of Pressure Swing Azeotropic Distillation.
Test case from COCO Si

Methanol and acetone form a

rry Kooijman - www.chemsep.org)

Streams  Pressure Changers  Separators/Tanks Mixers/Spliters  Exchangers Reactors Columns Solids CAPE-OPEN User Models Logical Ops  Other
=) =

Material Stream  Energy Stream

‘Compositions (Liquid Phase)
Vapor Liquid
(D] Stage .55 PerAtA Eow Flow

® (mol/s) (mol/s)
x 327,84061 |0,0005 83,65429
,3 76,56626

2 b !

68,17435
3 3 |329,45256 68,67295 159,25208
# 4 |Estdgio_4 |331,00118 |59,75068 51,49619

5 |Estdgio_5 |333,0238 51,99479 146,3247

Date Type Message

12/06/2019 10:10:11  Tp

12/06/201910:10:11  Tip

12/06/2019 10:10:11
12/06/2019 10:10:11
12/06/2019 10:10:11

P P
P into pure py s at different pressures.

phptitle=Loading_a Chen

If some windows are missing, click on 'View’ > 'Restore Layout”.
Tovi:ﬂwddddmildhcdulﬁwuhmdm.mﬂswmﬂnbdadehmmde Yoummﬂal’bwﬁufwmd\mlo
take effect.

Ugﬂnwmmlwwmelmlomrymd objects by pressing the CTRL key and dragging the cursor from the first to the second
VPrn;VFSOv\uvymhidethoMaMcdm.

Hold SHIFT during DWSIM indialization to reset the settings to their default values.



https://dwsim.org/

Margen de error



Margen de error de simuladores

Variable Margen tipico de error




Errores de medicion

Variable Error tipico absoluto Error tipico relativo




Factores que afecta al margen de error

O Modelo termodindmico elegido:
O Ej: NRTL, Peng-Robinson, UNIFAC, SRK, etc.

o Un modelo mal elegido puede introducir errores del orden del 10-20 % en
equilibrio liguido-vapor o propiedades fisicas.

O Calidad de los datos del sistema:

o Si el sistema tiene componentes bien caracterizados (por ejemplo, agua,
metano, etanol), los errores son bajos.

o Para mezclas complejas (como nafta, biodiesel, aceites), los errores pueden
ser mayores.



Factores que afecta al margen de error

o Cierre de balances:

O Si el proceso tiene recirculaciones o muchos equipos acoplados, el error
acumulado puede aumentar si no se ajustan adecuadamente los
pardmetros de convergencia.

O Condiciones operativas extremas:

O A presiones muy altas, temperaturas criogénicas o mezclas reactivas, el
margen de error puede aumentar significativamente (10 % o mas).

O Aproximaciones en los modelos de transferencia de calor y masa:.

O El modelado simplificado de intfercambiadores, reactores o torres de
destilacion puede agregar errores adicionales.



O El error tolerable depende del objetivo de la simulacion.

O Las limitaciones impuestas en la practica reducen la utilidad de
una solucidon exacta.

O Es un error de novatos dedicar recursos a reducir el error cuando
ya se tiene un error tolerable para el objetivo de la simulacion.

o0 Enla practica, muchas veces solo importa el orden de magnitud.
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