GUIA 5 y 6 - Destilacion
Multicomponentes

Problema 9 - HYSYS

1° Cuatrimestre - 2025

.UBAfiuba@



Enunciado wBAfiuba &

Se desea obtener a partir de una corriente de hidrocarburos, la cual ha sido previamente despojada de sus

componentes mas livianos (C1-C2), los siguientes productos: —
C te Composicion
- Propano y butanos (C3-C4): ormponen (%molar)

v Especificacion: contenido de C5+ < 2% Ca 0,1

- Gasolina Estabilizada: C2 0,15

v Especificacion: RVP (presidon de vapor Reid) < 12 psia G

9,75

La composicion de la corriente a tratar es: iCs 12,5

Se pide: nCs 15
Ingresar al Basis Environment y seleccionar un paquete de propiedades apropiado. iCs
Acceda al listado de componentes e ingrese los componentes a emplear en la simulacion. nCs
Estimar mediante la herramienta shortcut destillation el Nmin, Nop, Rmin, Rop.

Verifique cdmo se modificarian los valores anteriores eligiendo otros componentes llave. c
nty
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.uBAfiuba®

FACULTAD DE INGENIERIA

Condensador Total

E enere > @ Contenido de C5+ < 2%

DATOS ADICIONALES:

1. Presidon de operacion: 8 kgf/cm?g

2. Alimentacion: liquido saturado

Reboiler Total
<]

> fne > o RVP <12 psia
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Hysys .UBAfiuba ®

FACULTAD DE INGENIERIA

1. Ingresar al Basis Environment y seleccionar un paquete de propiedades apropiado.

B Ho[) - s Untitled - Aspen HYSYS V11 - aspenONE
" Home ‘ View Customize Resources [_S'earch Exchange

¥ cut == ] ! g? Methods Assistant Map Components @ (# Hypotheticals Manager & E ‘x‘ Associate Fluid Package q
- a, Convert ﬂ Definitions ~

53 Copy - ‘Q,! Reactions Update Properties
Component Fluid = . Petroleum . Qil Convert to . PVT Laboratory
14, Paste Lists Packages User Properties Assays ¢ Remove Duplicates Manager Refining Assay 2] Options Measurements

Clipboard Navigate Components Refining = Hypotheticals Qil PVT Data
Component Lists ] ek

Properties <

Al It -
ems List Name Associated Fluid Packages

Q Component Lists
=’ |- Fluid Packages
[ Petroleum Assays
[& Reactions

EB Component Maps
& User Properties

Delete

[ (
{ Simulation

ﬁ_‘g Safety Analysis Messages
Required Info : Fluid Packages -- Select property package

‘, Enziy el Required Info : Components -- Empty component list

Import

esporsversses) 1008, © B
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Hysys .UBAfiuba ®

FACULTAD DE INGENIERIA

1. Ingresar al Basis Environment y seleccionar un paquete de propiedades apropiado.

Set Up | Binary Coeffs l StabTest I Phase Order l Tabular l Notes ‘

Package Type: HYSYS Component List Selection Component List - 1 [HYSYS Databanks] vI

~Property Package Selection ———— - Options ~Parameters
Enthalpy Property Package EOS
Density Costald

IAPWS-IFS7

Kabadi-Danner
Lee-Kesler-Plocker Modify Tc, Pc for H2, He Meodify Te, Pc for H2, He

MBWR Indexed Viscosity HYSYS Viscosity
NBS Steam Peng-Robinson Options HYSYS

NRTL EOS Solution Methods Cubic EOS Analytical Method

"Pen -Robinson
g Phase Identification Default
PR-Twu

PRSV Surface Tension Method HYSYS Method
Sour PR Thermal Conductivity API 12A3.2-1 Method

Sour SRK
Sour Water
SRK
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Hysys .UBAfiuba ®

FACULTAD DE INGENIERIA

2. Acceda al listado de componentes e ingrese los componentes a emplear en la simulacion:

B Ho[] v s Untitled - Aspen HYSYS V11 - aspenONE
Home View Customize Resources ISearCh Exchange

* Cut = ;21‘ Methods Assistant Map Components (7 Hypotheticals Manager & E x‘ Associate Fluid Package q
oil

153 Copy - Q_,! Reactions Update Properties a, Convert ﬂ Definitions ~
Component Fluid . Petroleum . Convert to . PVT Laboratory
(23, Paste Lists Packages L8 User Properties Assays | % Remove Duplicates Manager Refining Assay ] Options Measurements

Clipboard Navigate Components Refining ™ Hypotheticals Oil PVT Data

Properties < Component Lists -~ |+

All ltems l' : ; X
List Name Source Associated Fluid Packages Status
IRComponantists Component List - 1 HYSYS Databanks Complete

4 [ Fluid Packages
[ Basis-1
[[& Petroleum Assays

[ Reactions
Source Databank: HYSYS Select: Pure Components hd Filter: All Families -

[& Component Maps

[ User Properties Component Search for: Search by: Full Name/Synonym -

Type

Methane Pure Component

Ethane Pure Component Simulation Name Full Name / Synonym Formula

Propane Pure Component n-Nonane C9H20

C10H22

i-Butane Pure Component n-Decane

n-Butane Pure Component n-C11 C11H24

i-Pentane Pure Component n-C12 C12H26

C13H28

n-Pentane Pure Component n-C13
n-C14 C14H30

n-Hexane Pure Component
__Remove
E n-Heptane Pure Component n-C15 C15H32
Import n-Octane Pure Component n-C16 C16H34

D{g Simulation n-C17 C17H36
n-C18 C18H38

Safety Analysis Yy n-C19 C19H40
n-C20 C20H22

‘, Energy Analysis n-C21 C21H44
n-C22 C22H46

259 SETRVTS
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Hysys uBafiuba

3. Estimar mediante la herramienta shortcut destillation el Nmin, Nop, Rmin, Rop:

B Ho[] v s Untitled - Aspen HYSYS V11 - aspenONE
Home View Customize Resources ISearCh Exchange

* Cut == g? Methods Assistant Map Components @ (7 Hypotheticals Manager & E I Associate Fluid Package q

153 Copy - Q_, Reactions Update Properties Convert Definitions ~
Component Fluid 8 Petroleum a' Oil Convert to ﬁ PVT Laboratory

(23, Paste Lists Packages L8 User Properties Assays | % Remove Duplicates Manager Refining Assay ] Options Measurements
PVT Data

Clipboard Navigate Components Refining ™ Hypotheticals Oil

Properties < Component Lists -~ |+

All ltems l' : ; X
List Name Source Associated Fluid Packages Status

> [g Component Lists Component List - 1 HYSYS Databanks Complete
4 [ Fluid Packages
[g Basis-1
[[& Petroleum Assays
[ Reactions
[& Component Maps
Ea User Properties

& Import
D-[g Simulation

ﬁ;ﬂ Safety Analysis
Updated fluid package xml data is invalid.

&Y Energy Analysis

Messages

=
[RESPO"S“"""ESS: 5]% sdbado. 6 de iunio de 2020 B
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Hysys .UBAfiuba ®

FACULTAD DE INGENIERIA

3. Estimar mediante la herramienta shortcut destillation el Nmin, Nop, Rmin, Rop:
B H» (\“m w Untitled - Aspen HYSYS V11 - aspenONE M

Home Economics Dynamics Equation Oriented View Customize Resources Flowsheet/Modify Format [Search Exchange

Cut FORTIN DE PIEL = (¥ Utility Manager  |Y@F Active o [#] Model Variable Manager Case Studies ' Stream Analysis = k! Pressure Relief Emissions
& | | ¢ E A = < = # B

123 Copy ~ # Unit Sets f Adjust Manager m On Hold @ Flowsheet | |24} Compressor Surge |:2'?’_-'Data Fits EI Equipment Design ~ ﬁ. BLOWDOWN and Depressuring ~
Workbook Reports
|4, Paste - % Fluid Packages o u Input E’: Optimizer E Maodel Analysis = m Flare System
Model Palette = B g

‘ Datasheets

Clipboard Units Simulation ] Solver 4 Summaries Analysis

Simulation Capital: USD Utilities: USD/Year - Energy Savings: MW ( %) - Exchangers - Unknown: 0 OK: ( Views Streams Flowsheets

All ltems ’_/ﬁowsheet Case (Main) - Solver Active l +
% Workbook

> @ UnitOps

4 Qstreams
& Stream Analysis All
m Equipment Design
% Model Analysis
[ Data Tables
[ Strip Charts
[ Case Studies
4 Data Fits Heat Transfer

Dynamics &
Control

External
Model

Manipulator

Piping &
Hydraulics

) Pressure
3 Properties Changer

g <
‘ = | Reactor

ﬁﬂ Safety Analysis YessagE
i -T- - i Updated fluid package xml data is invalid.
Required Info : T-100 - Requires an energy stream Fll’nwsheet Object T-100 is created on the Main flowsh:

‘, (Enstiy el Required Info : T-100 -- Unknown Key Compaonents
Required Info : T-100 -- Unknown Key Component Spec

[ — — ] ] R

=
x

Separator

Soer i ead 0w © X
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Hysys .UBAfiuba ®

FACULTAD DE INGENIERIA

3. Estimar mediante la herramienta shortcut destillation el Nmin, Nop, Rmin, Rop:

Luego de cargar los datos de la corriente de entrada a la Shortcut:

153 Copy = &= Unit Sets £ Adjust Manager = ¥J7 On Hold E— L e = (I a——— . P S o e . f—

- Workbook - Re Shorteut Column: 7100 =B ftahet
|8, Paste - 5 Fluid Packages . RO

Clipboard Units Simulation ] Solver T Sui| | Design ‘ Rating I Worksheet I Performance I Dynamics I

> | Capital: UsD Utilities: USD/Year -l Energy Savings: __ Design ~ Components /, —— v =

i Component Mole Fraction
_Flowsheet Case (Main) - Solver Active < | + Connections

CramEiEs Light Key in Bottoms <empty>

Heavy Key in Distillate <empty>

User Variables
Notes

~Pressures

I 2 Condenser Pressure

Reboiler Pressure ESPECI FICACION ES:
el fatos 1. Tope: C5+< 2%
2. Fondo: RVP < 12 psia

[
5
o
=
.2
=
©®
2
H
B
=

External Reflux Ratio <empty>

Minimum Reflux Ratio <empty>

<

Messages

Required Info : T-100 -- Requires an energy stream

Required Info :T-100 -- Unknown Key Components Saving case C:\Users\teamdj\AppData‘\Local\Temp\AutoRecovery save of NoName (0x30a08).ahc...
Required Info : T-100 -- Unknown Key Component Spec

B B . B Completed.

AR

Trace Messages

Solver (Main) - Ready Responsiveness: 5| 100% © [ ] )
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Hysys .UBAfiuba ®

FACULTAD DE INGENIERIA

3. Estimar mediante la herramienta shortcut destillation el Nmin, Nop, Rmin, Rop:

n Home Economics Dynamics Equation Oriented View Customize Resources I Flowsheet/Modify Format | E Ste d a to no I (o) te nemo S"
: El Rotate ~ 1l Attach 2% Auto Position All [ Size v N ) F3 Move to Parent [=) Workbook Tables . .
i & “" " - nos piden RVP < 12 psia.

0 el =
e q 3 ooa -y
A\ Flip Horizontal JﬂAuto Attach =4 Break Connection &, Zoom ﬂ — [ Temperature - 4 Move into Subflowsheet | { | Hide Object -~

Models and ; ‘ - - ) Find  Recycle Go to Enter - o
Streams <3 Flip Vertical 47 Auto Position ¥ Swap Connection q. Pan Object Advisor | | Pressure Parent Subflowsheet Y73 Ignore = j Table Visibility ~

Flowsheet = Tools Stream Label ™= Hierarchy Display Options Propuse un Valor y despues
Se deben agregar las |_usomear T ——— : . fui verificando con Ia
corrientes de energia . [ Design [ Rating ].Worksheet ] Performance ] Dynamics corriente de FONDO.

ue generan el AT Design  ~Components 0 =K
q g Connections Component Mole Fraction //

requerido — Light Key in Bottoms n-Butane ——— Este dato no lo tenemos;
User Variables Heavy Key in Distillate i-Pentane 0.0150 nos p|d en C5+ < 2 %

Notes

- Pressures Tomé un valor y después
Condenser Pressure fui verificando con la
corriente de TOPE.

External Reflux Ratio I TN
kil Por ahora no nos vamos a preocupar
por el DP de la columna.

Reboiler Pressure

Reflux Ratios

Propuse un Rop=1,5 Rmin para cerrar
el Shortcut |

Ignored
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FACULTAD DE INGENIERIA

Hysys .UBAfiuba ®

3. Estimar mediante la herramienta shortcut destillation el Nmin, Nop, Rmin, Rop:

n Home Economics Dynamics Equation Qriented View Customize Resources |Search Exchange
% cut FORTIN DE PIEL ~ 'f' Utility Manager [m] E a Model p* Variable Manager ECase Studies ’_". Stream Analysis * p Pressure Relief 3 Emissions
143 Copy ~ Gﬂ Unit Sets g Adjust Manager (] On Hold K Reports |03 Flowsheet {2} Compressor Surge ]ﬁ Data Fits QI Equipment Design = ﬁ BLOWDOWN and Depressuring ~
($4, Paste ~ U5 Fluid Packages = L] Input ‘ II [\~ Optimizer [ Model Analysis * [ Flare System

Clipboard Units Simulation Ma Solver T« Summaries Analysis Safety
T p— |

> l Capital: __USD Utilities: ___USD/Year (O || Energy Savings: .+ . (i 100
i Case (Main) - Solver Active X | + I Design l Rating [WQrksheet‘ Performance | Dynamics

Performance ~Trays

. Nmin no se modifica al cambiar Rop;
Minimum Number of Trays i
Actual Number of Trays Cambla el Nop
Optimal Feed Stage
I ||
'T”"":'at”'“ Las T extremas nos sirven para tener
Condenser [C] . L.
Reboiler [C] idea de los servicios que podremos
o usar para obtenerlas.
Rectify Vapour [Msemd_*] 0.833 w
Rectify Liquid [Mscmd_*] 0.513
3 Stripping Vapour [Mscmd ] 0833 Como veniamos adelantando, los Q
Stripping Liquid [Msemd_*] 1.513

! orobl e Condenser Duty [kW] 7480684 de Condensador y Reboiler no son
Reboiler Duty [kw] 10080.662 . .. ,
Como el problema no informa oiler Du iguales... éé Por qué??

caudales, propuse un caudal
- | I, oo
molar de 1 MMSMCD ] ignored

o8
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Hysys .UBAfiuba ®

FACULTAD DE INGENIERIA

3. Estimar mediante la herramienta shortcut destillation el Nmin, Nop, Rmin, Rop:

. . . . . 7 B = |
Verificamos la especificacion para el TOPE; ~ wome oo |seestucetons ae e

) Model hrr Variable Manager Ecase Studies &' stream Analysis 11‘3 Pressure Relief } Emissions
143 Copy - ﬁ“ Unit Sets £ Adjust Manager | ¥JJ On Hold == - 18 Flowsheet | {] Compressor Surge Iﬁ Data Fits g] Equipment Design ~ & BLOWDOWN and Depressuring ~

Workbook Reports - Datasheets
(4, Paste ~ & Fluid Packages v e L] Input | imi [g Model Analysis = m Flare System
Clipboard Units Simulation s Solver s Essncmocciac o Sofate

Material Stream: 2 =
> | capitat ___usD Utilities: ___uSD/Year () || Energy Sau v a8
Worksheet ‘Attachments | Dynamics |
 Flowsheet Case (Main) - Solver Active -~ + v

Worlsheet Mole Fractions Liquid Phase Vapour Phase

Conditions Methane 0.0031 0.0031 0.0543
Eropeﬂln?: Ethane 0.0047 0.0047 0.0206
T Propane 0.3037 03037 0.4776
Oil & Gas Feed .
i-Butane 0.3494 0.3494 0.2605
Petroleum Assay
K Value n-Butane 0.3198 03198 21821
User Variables i-Pentane 0.0150 .
peer n-Pentane ooz | La  sumatoria de estos
Cost Parameters n-Hexane 0.0000

Normalized Yields| | n-Heptane w00 | componentes debe ser <2%

I Emissions n-Octane 0.0000

Total 1.00000

~ cit | ViewProperties.. | |  Basis. |

=

a —
=5 94 [ || rrer—r— T (e | » |

23] Messages
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Hysys .UBAfiuba ®

FACULTAD DE INGENIERIA

3. Estimar mediante la herramienta shortcut destillation el Nmin, Nop, Rmin, Rop:

Verificamos la especiﬁcacién para el FONDO: 5 - Problema 9 - 1C 2020 - SHORTCUT hsc - Aspen HYSYS V11 - aspenONE

Customize Resources lSearch Exchange

R [N [ — —

& Cut FORTIN DE PIEL ~| '3 Utility Manager '@ Active E A Model (" Variable Manager /< Case Studies 25 Stream Analysis ~  fa! Pressure Relief "B Emissions

123 Copy = & Unit Sets £ Adjust Manager | ¥} On Hold 8] Flowsheet | ] Compressor Surge |#* DataFits @] Equipment Design -~ §%} BLOWDOWN and Depressuring -

Workbook  Reports Datasheets
B Paste = % Fluid Packages - “pe D Input | MOptimizer l!; Model Analysis = m Flare System
Clipboard Units Simulation s Solver T« I Leomomoomion Anolain Lafob. 1

L4 ICap'lhﬂ:_USD Utilities: ____USDYear -I Energy Sav &
-
~

2
Worksheet | Attachments | Dynamics
/fbduut(.‘-ﬂ-‘ﬂ-!nlurl:ﬁnx +

Emissions Mass Cv (Ent. Method) [k}/kg-C] <empty> <empty> <empty>

Cp/Cv (Ent. Method) <empty> <empty> <empty>
Reid VP at 37.8 C [kg/cm2_g] -0.2004 -0.2004 0.5231

Worksheet Phase Fraction [Molar Basis] 0.0000 1.0000 0.0000 —_—
— ﬂ Surface Tension [dyne/cm] 6.247 6.247 <empty>
2 Properties Thermal Conductivity [W/m-K] 7.138e-002 7.138e-002 2.562e-002
Composition Bubble Point Pressure [kg/cm2_g] 8.000 <empty> <empty>
—— Oil & Gas Feed || yigeogity [cp) 0.1157 0.1157 9.770e-003
ie\ﬁ;ii"m As52Y 1|y (Semivldeal) [k/kgmole-C] 2449 2449 165.5
User Variables Mass Cv (Semi-Ideal) [k)/kg-C] 2835 2835 2.200
Notes Cv [k)/kgmole-C] 2449 2449 156.5
Cost Parameters | | Mass Cv [k)/kg-C] 2.835 2835 2.081
Normalized Yields| | ¢, (Ent. Method) [k)/kgmole-C] <empty> <empty> <empty>

True VP at 37.8 C [kg/cm2 _g] -0.177 8167 kPa .
Liq. Vol. Flow - Sum(Std. Cond) [m3/h] 156%0_5157 ba,|1 Este Valor para |a Corriente de
Viscosity Index -47.34 11.84  psia mdfl

gasolina que sale por el fondo
- Property Correlation Controls .
@[22l XZH] @) ‘ debe ser< 12 psia

Preference Option: - |
3 v
- >
} [ Define from Stream... ] View Assay ‘ EI]
]| Messages -3 x

Completed.

Saving case C:\Users\teamdj\AppData\Local\Temp\AutoRecovery save of G5 - Problema 9 - 1C 2020 - SHORTCUT
(0x30a08).ahc. .. =

Completed.

View Convergence
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Hysys .UBAfiuba ®

FACULTAD DE INGENIERIA

3. Estimar mediante la herramienta shortcut destillation el Nmin, Nop, Rmin, Rop:

En resumen:

__Rmin__ | Nmin | _Rop | _Nop _
3 8,94
2 10,72
1,8 11,45
1,6 12,49
1,4 14,11
1,2 17,03
1,1 20,7
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Hysys

4. Verifique como se modificarian los valores anteriores eligiendo otros componentes llave

~Components

Component

Light Key in Bottoms n-Butane

Mole Fraction
0.0700

Heavy Key in Distillate i-Pentane

0.0150

~Components

Component

Light Key in Bottoms

i-Butane

Mole Fraction
0.0700

Heavy Key in Distillate i-Pentane

0.0150

.uBAfiuba®

FACULTAD DE INGENIERIA

~Components

Light Key in Bottoms

Heavy Key in Distillate

Mole Fraction
0.0700
0.0150

Component
n-Butane
n-Pentane I

~Pressures

Condenser Pressure 8.000 kg/cm2 g

Reboiler Pressure 8.000 kg/cm2_ g

-Reflux Ratios

External Reflux Ratio
Minimum Reflux Ratio

~Pressures

Condenser Pressure 8.000 kg/cm2 g

Reboiler Pressure 8.000 kg/cm2_g

- Reflux Ratios

External Reflux Ratio
Minimum Reflux Ratio

~ Pressures

Condenser Pressure

Reboiler Pressure

-Reflux Ratios

External Reflux Ratio
Minimum Reflux Ratio

Minimum Number of Trays

Minimum Number of Trays

Minimum Number of Trays

- Temperatures

Condenser [C]
Reboailer [C]

RVP = 11,8 psia

C5+=1,93%

- Temperatures

Condenser [C]
Reboiler [C]

RVP =17,9 psia

C5+=2,1%

76.52/76.05/TA164 - Operaciones Unitarias de Transferencia de Materia / Operaciones Unitarias Il|

- Temperatures

Condenser [C]
Reboiler [C]

RVP = 12,18 psia

C5+ =5,46%
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Hysys

4. Verifique como se modificarian los valores anteriores eligiendo otros componentes llave
Si llevamos al extremo cada columna para cumplir las especificaciones:

~Components

Light Key in Bottoms

Component
n-Butane

Mole Fraction
0.0700

Heavy Key in Distillate

i-Pentane

0.0150

~Pressures

Condenser Pressure
Reboiler Pressure

8.000 kg/cm2 g
8.000 kg/cm2 g

-Reflux Ratios

External Reflux Ratio
Minimum Reflux Ratio

~Components

Light Key in Bottoms

Component

i-Butane I 0.0200'

Mole Fraction

Heavy Key in Distillate

i-Pentane

0.0150

~Pressures

Condenser Pressure

Reboiler Pressure

-Reflux Ratios

External Reflux Ratio
Minimum Reflux Ratio

.uBAfiuba®

FACULTAD DE INGENIERIA

~Components

Light Key in Bottoms

Mole Fraction
0.0700

Component
n-Butane

Heavy Key in Distillate

n-Pentane| 0.0042 |

~ Pressures

Condenser Pressure
Reboiler Pressure

8.000 kg/cm2 g
8.000 kg/cm2_g

-Reflux Ratios

External Reflux Ratio
Minimum Reflux Ratio

Minimum Number of Trays

- Temperatures

Minimum Number of Trays

Minimum Number of Trays

Condenser [C]
Reboailer [C]

-Temperatures

Condenser [C]
Reboiler [C]

RVP = 11,8 psia

C5+=1,93%

RVP = 11,96 psia

C5+=1,94%

76.52/76.05/TA164 - Operaciones Unitarias de Transferencia de Materia / Operaciones Unitarias Il|

-Temperatures

Condenser [C]
Reboiler [C]

RVP = 11,8 psia

C5+=1,9%

1° Cuatrimestre 2025
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Hysys

4. Verifique como se modificarian los valores anteriores eligiendo otros componentes llave
Tomando llaves mas alejadas :

~Components

Component

Light Key in Bottoms n-Butane

Mole Fraction
0.0700

Heavy Key in Distillate i-Pentane

0.0150

~Pressures

Condenser Pressure
Reboiler Pressure

-Reflux Ratios

External Reflux Ratio
Minimum Reflux Ratio

~Components

Component

Mole Fraction

Light Key in Bottoms Propane

0.0001

Heavy Key in Distillate n-Butane

0.2130

.uBAfiuba®

FACULTAD DE INGENIERIA

~Components

Component Mole Fraction

Light Key in Bottoms

i-Pentane 0.1870

Heavy Key in Distillate

n-Hexane 0.0000

~Pressures

Condenser Pressure
Reboiler Pressure

- Reflux Ratios

External Reflux Ratio
Minimum Reflux Ratio

~Pressures

Condenser Pressure
Reboiler Pressure

- Reflux Ratios

External Reflux Ratio
Minimum Reflux Ratio

Minimum Number of Trays

Minimum Number of Trays

- Temperatures

Condenser [C]
Reboailer [C]

- Temperatures

Condenser [C]
Reboiler [C]

RVP = 11,8 psia

C5+=1,93%

Minimum Number of Trays

-Temperatures

Condenser [C]
Reboiler [C]

49.03
149.6

RVP = 14,9 psia

C5+=0,09%

¢Qué significa que no pueda alcanzar las

especificaciones?

RVP = 8,7 psia

C5+=2,5%
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.UBAfiuba@

;PREGUNTAS?
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