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Overview

There are many times when a user wishes to use a traditional fluid package (such aRdiddesan) in

one part of thedYSYS flowsheet and then to use the OLI fluid package in another pdré dicwsheet.

The user may not care to use the rigorous electrolytes (and the potentially large computational overhead) in
all of the flowsheet but needs the rigor in only a portion. There are two major issues when attempting to do
this inHYSYS.

The first issue is thatlYSYS permits only one fluid package per flowsheet section. If you need to use a
second fluid package, you must create aftmlisheet. The second issue is that the component names
between fluid packages may not be the same.

In this exanple we are going to use the PdRgbinson fluid package in the main flowsheet and the OLI
Fluid package in a suflowsheet. The following table illustrates the component name differences between
thePengRobi nson ( her eaf }aadthe OFEfllid package that vee ar@ asindiifP dro
example.

Component Peng Robinson Name OLI Name
Hydrogen Hydrogen H2
Nitrogen Nitrogen N2
Carbon Monoxide CO CO
Argon Argon Ar
Oxygen Oxygen 02
Methane Methane CH4
Carbon Dioxide CO2 CO2
Carbonyl Sulfide COSs COS
Ammonia Ammonia NH3
Hydrogen Cyanide HCN HCN
Water H20 H20




As you can see the naming system is not consistent between the two fluid packagesHWSé&t,
considers the species to be completely different even if the names are the satd2@g.g.,

Assumptions

We make the following assumptions:
1. The user knows how to start and opel¥SYS 20060r later. This example was created’iB
but should be applicable to all versions sia6e6

2. The user has OLI properly installed
3. The user has amailiarity with aqueous chemistry

The Example

Simulation Basis Manager: Peng-Robinson Basis-1

Start Aspen HYSYS.3. This should display th8imulation Basis Manager

‘ Simulation Basis Manager

Component Lists

[aster Component List__ | v
Add

Delete

Copy

Refresh

-=Components Fluid Pkas J Hypotheticals J 0il Manager J Reactions J Component Maps J User Properties |

[ Enter Simulation Environment... ]

OLI finds it easier to start on thguid Pkgstab. Click that tab



‘ Simulation Basis Manager

Current Fluid Packages Flowsheet - Fluid Pkg Associations
Yiew ~ Flowsheet | Fluid Pkg To Use
| Case [Main) | <empty>
Add...

Default Fluid Pkg | v

Fluid Pkg for New Sub-FlowSheets

(®) Use Default Fluid Pkg
(O Use Parent's Fluid Pkg

Export

M
Components  Fluid Pkgs | Hypotheticals J Oil Manager J Reactions J Component Maps J User Properties |

[ Enter Simulation Environment... ]

N

We need to atla fluid package. We will start with the PR fluid package. Clickilted Button.

Scroll down and highlight thBengRobinsonfluid package.

Fluid Package: Basis-1 Q@@

~Property Package Selection-

i~Property Package Filter

Kabadi-Danner A

Lee-Kesler-Plocker —| | ©AlTypes

Margules (O EDSs

MEWR (O Activity Models

EECS,{ eS éelggck 0il (O Chao Seader Models

NRTL (O Wapour Press Models

OLI_Electrolyte = | (O Miscellaneous Types

ggg\? 2 O [ Launch Property \Wizard... ] R

~Component List Selection

| \ Component List - 1 V| | View...
Set Up I Parameters ] Binary Coeffs J StabTest J Phase Order JRxns J Tabular ] Notes |

Name  [Basi- L e ——

By-default the name of the component lisCismponent List 1 we will use the default name. Click the
View button next taComponent Listi 1



* Component List Yiew: Component List - 1

Add C t Selected Components Components Available in the Component Library
= Components Match | View Filters
Traditional
Electrolyte () Sim Name O Full Name / Synonym O Formula
E‘f:"'he"“' Methane____C1 CH4 2
o Ethane c2 C2Hg =
Propane c3 C3H8
- i-Butane i-C4 C4H10
n-Butane n-C4 C4H10
i-Pentane i-C5 CEH12
= -Pentane n-LC5 C5H12
H n-Hexane C6 CEH14
n-Heptane c7 C7H16
- n-Octane [} C8H18
n-Decane ci0 C10H22
- n-C11 c1 C11H24
View Component nC12 c12 C12H26
nL13 C13 C13H28 M
Show Synonyms [] Cluster

b —
Selected | Component by Type |
| SRR LA PO E——

There are several types of components. For the PR fluid package we will seleetditienal
components. We have also selected3ime Nameradio button.

Add the components displayed in the list below.

* Component List View: Component List - 1

Add C z Selected Components- Components Available in the Component Library
=.C = Hydroge I
= Compongpls N‘:’;,;;gnn atch | ‘ View Filters
Traditional co
Electrolyte Argon ® Sim Name O Full Name / Synonym O Formula
G Dlen. T R |
e Co2 | <-AddPure | Propane C3 C3H8 =
cos i-Butane i-C4 C4H10
Ammonia - n-Butane n-Cd C4H10
H20 i-Pentane L5 C5H12
S nPertane  1C5 CoH12
n-Hexane Ce CEH14
REemoye-- n-Heptane c7 C7H1E
n-Octane ca C8H18
- n-Nonane c3 CSH20
n-Decane c10 C10H22
n-C11 C11 C11H24
- n-C12 c12 C12H26
Lomponent n-C13 C13 C13H28
n-C14 C14 C14H30 M
Show Synonyms [ Cluster
b — - :
Selected | Component by Type |
Name %Component List - 1 ‘

Clickont he A Xd i n -hardeornerpopclese this diadpd. t



‘ Simulation Basis Manager

Current Fluid Packages

Basis-1  NC: 10 PP: Peng-Robinson

Add...

Flowsheet - Fluid Pkg Associations

Flowsheet | Fluid Pkg To Use

_] ] Case [Main) | Basis-1

Default Fluid Pkg | Basis-1

Fluid Pkg for New Sub-FlowSheets

(®) Use Default Fluid Pkg
(O Use Parent's Fluid Pkg

Components  Fluid Pkgs | Hypotheticals J Oil Manager J Reactions J Component Maps J User Properties |

R

[ Enter Simulation Environment...

J

We now have our first fluid package defined. By default this is ndBasis 1.

Simulation Basis Manager: OLI Electrolytes Basis-2

We now need to add the OLI fluid package. ClickAhd d Button.
Scroll down to find th@LI_Electrolyte package.

i~ Property Package Selection

Lee-Kesler-Plocker PN
Margules :
MBWHR

NBS Steam

Neaotec Black Oil

N\

OLI_E lectralyte
PR-Twu i
PRSV

Sour PR v

- o

~Property Package Filt
() 8l Types

() EDSs

() Activity Models
(O Chao Seader Mod
(O Wapour Press Moc
() Miscellaneous Tyr

[ Launch Property ‘Wi

Immediately after selecting the fluid package, a warning about incompatible nentpavill be displayed.

N Components Incompatible with Property Package @

“Incompatible Components

The listed components are not available for use

you have selected.

OLI_Electrolyte v ]

in the Property Package

Cco

coz2 Desired Prop Pka:

Egg -Action-

ui ?L%%zn If you continue, | will delete
Nitrogen the listed components.
Oxygen




This message seems strange. Essentially the PR fluid package does not understahd @ fluid

package and thinks that all of the species listed above do not exist in the OLI fluid package. From a
computational point of view this is correct although thermodynamically this is not correct. Since this is a
computer program we need tsplve this limitation. We will acceptthe actibn f you conti nue,
del et e the | i Bhiseodndsaditdramatie and somedvhat personal. It is ok to accept this
action.

Click the OK button.

Fluid Package: Basis-2 Q@@

Property Package Selection ; —— -
ﬁﬁﬁﬁﬁﬁ s . [ Initialize Electrolytes Environment ]
Glycol Package Al ®aIT
:Erfayion S}:eﬁ% 2 =il o EUS}I B2 Phase Option- Solid Option ‘
nfochem Multiflas s :
Kabadi-Danner O Activity Models \D;?p:r:fc Exclude &ll Solids ]
Lee-Kesler-Plocker () Chao Seader Models g Al Scaling Tendency [
Margules Ov Press Model Solid _ _
MEWR E ‘?pour ress Models Aqueous Selected Solid
NES Steam (O Miscellaneous Types L
Neotec Black Oil ~Redox Options
NRTL ¥
0Ll Electrolyte b [ Launch Property Wizard... ] Included Fedox Subs b
~Component List Selection ] View Electralyte Reaction in Trace Window
\ Component List - 2 v ] | View...

-
Set Up I Parameters ] Binary Coeffs J StabTest J Phase Order JRxns J T abular ] Notes |

Name  [Basis 2 Froperty Pko R < -

A new basis is create@®ésis2) and anew component list is create@dmponent Listi 2). As before,
click theV i e wvbétton next taComponent List 2.

* Component List View: Component List - 2

Add C b Selected Components- Components Available in the Component Library
= Compongpts Match | 1 Additional Database
Traditional
W O Sim Name ® Full Name / Synonym O Formula
Ef:mhe“ca' — [ CL2ET12  1.2Dichlorosthane C2HAC2 ~
et ~Add Pur CL2FL2ETH  1.2Dichloro-1.1-diflucroethane  C2H2CI2F2 ’
CL2FL2ETHS  1.2-Dichloro-1,2-difluoroethane C2H2CI2F2
CL2PNTAN1S  1,5-Dichloropentane C5H10CI2 =>
CL2PROL1 2-Chloro-1-propanal C3H7CI0
CL2PRPEN23 2,3-Dichloropropene C3H4CI2
CL2PRPN11  1,1-Dichloropropane C3HECI2
e ‘ CL2TBUYN13 alpha-1,3-Dichloro-2-butene C4HECI2
CL3ACETAC  Trichloroethanoic C2HCI302
- CL3ACETAL  Trichloroacetaldehyde C2HCI30
| CL3ACETCL  Trichloroacetyl c2ci40
CL3BNZ135  1,35-Trichlorobenzene CEH3CI3
CL3ET111 1.1.1-Trichloroethane C2H3CI3
amporent | || CL3ET112 1.1.2-Trichloroethane C2H3CI3
| CL3FL4ET 1.2Dichlorotetrafluoroethane  C2CI2F4 o)
-_—
Selected | Component by Type |
Name iComponent List - 2 ‘

The OLI property package requires the usglettrolytecomponents and you can see it highlighted above.



By default theFull Name / Syronymradio button is selected. It is recommended that you leave this button
on. Enter the components below as displayed.

* Component List View: Component List - 2

Add C = Selected Components- Components Available in the Component Library
g H2 e
=) Companents N Match || T } Additional Database
Traditional co
E|90‘f0lvle &R O Sim Name () Full Name / Synonym O Formula
Sa e B [_ABIETICAC __Abiti C20H3002 &
or co2 <--Add Pure ACENAPHTHN 1,8Ethylenenaphthalene C12H10 =
cos ACENITRILE  Acetonitrile C2H3N
NH3 - ACET2 Acetic C4H804
Hi ACETACID  Acetic C2H4D2
] ACETAL 1.1-Diethoxyethane CEH1402

ACETALDEHD Acetic C2H40
Remave-- ACETAMIDE  Ethanamide C2HSND
ACETANHYD Acetyl CAHE03
- ACETANILID  N-Phenylacetamide CBHSNO
ACETBR  Acetyl C2HIBID
ACETCL  Acet C2H3CIO

. ACETONE Acetone C3HEOD
Lomponent ACETPHENON 1-Phenyl-1-ethanone C8H20

_ ACETYLENE  Acetvlene C2H2 A
b —
Selected | Component by Type |
Name leomponent List - 2 ‘

Cli ckKot ha f h e-handcpreerto aloseghistdialog

* Simulation Basis Manager

Current Fluid Packages Flowsheet - Fluid Pkg Associations
Basis1  NC: 10 PP: Peng-Robinson View ~ Flowsheet | Fluid Pkg To Use
Basis-2  NC:10 PP: OLI_Electrolyte | Case [Main) | Basis-1

Default Fluid Pkg | Basis-1 v

Fluid Pkg for New Sub-FlowSheets

() Use Default Fluid Pkg
(O Use Parent's Fluid Pkg

m—

Components  Fluid Pkgsl Hypotheticals J Oil Manager J Reactions J Component Maps J User Properties J

[ Enter Simulation Environment... ]

We now have two basi s &FlewsheetitFhid Rkd Assobiaionsve anly hateaoh i n
association. We will leave this alone for the moment.

ClicktheEnt er Si mul ati dbutonEnvi ronment é



Main-flowsheet

Here we have simply added a stream using the palate. The stream conditions are at 2aithasghere
pressure. We are using 100 kgmole/hr as the molar flow. Notice that the stream Basié$ 10

Click the Compositioncategory.

Worksheet Stream Name 1]

o Vapour / Phase Fraction <empty>
grnonpd:rt‘cis:z Temperature [C] 25.00 |

oo Pressure [atm] 1.000

Molar Flow [kgmole/h] ‘ 100.0

K Value . Mass Flow [ka/h] <emply>
UserVariables || 1q|deal Liq Vol Flow [m3/h] <emply> |
Notes Molar Enthalpy [kl /kagmale] <empty> |
] Cost Parameters | Molar Entropy [kJ/kgmole-C] <empty> |
U] Heat Flow [kJ/h] <empty> |
Lig Yol Flow @Std Cond [m3/h] <Lempty> |

Fluid Package Basis-1

< | N

n—
Worksheet I Attachments J Dynamics |

Unknown Compositions

[ Delete ] [ Define from Other Stream... ] e« 9

Now we will enter the composition of the stream. We will enter 0.01 mole fraction for each component
exceptwater which will be 0.91 mole fraction.

Worksheet Mole Fractions
S Hydrogen H <emply> |
Condltl9ns Nitrogen ] <empty> |
Properties Cco <empty> |
Composition Argon <empty> |
K Value nygen 5 3 <empt}'> !
: Methane <empty>
User Variables  |[rg2 <empty> |
Notes cos I <empty> |
Cost Parameters || Ammonia <empty>
‘H20 <empty>

Total |U.UUUDU

[ Edi... ] [Edil Plopenies...] [ Basis... ]

[ Extend Stream Functionality ]

< I N

—
Worksheet | Attachments ] Dynamics |

Unknown Compositions

[ Delete ] [ Define from Other Stream... ] e«




N Input Composition for Stream: 1

_MoleFraction  ©

Hydrogen 0.0100 |
Nitrogen 0.0100
co 0.0100 |
Argon 0.0100 |
Oxygen 0.0100 |
Methane 0.0100 |
Coz. 0.0100 |
cos 0.0100
Ammonia 0.0100

H20 09100 |

=Y

~Composition B&sis

(%) Mole Fractions

() Mass Fractions

(O Lig ¥olume Fractions
() Mole Flows

() Mass Flows

(O Lig Yolume Flows

-Composition Controls

Erase

Cancel

[Equalize CompositionJ Total ILUUUU

[

[ Normalize
[

( 0K

) _J | _J L J

Click onOK to close this dialog

Worksheet Mole Fractions | A
T ca 0.010000 "
»Condlllgns Argon 0.010000 |
- Properties Dxygen 0.010000 |
Composition Methane /0.010000 |
; CO2. 0.010000 |
hoeshe. CoS 0.010000
UserVariables || Ammonia 0,010000_
Notes H20 RN
- Cost Parameters | by
< i) >
Total [1.00000
[ Edi... } [ Edit Properties... ] [ Basis... ]
[ Extend Stream Functionality ]

< E

“— f -
Worksheet | Attachments | Dynamics |

[ Delete

J |

Define from Other Stream... ] @ L

The status bar has turned green indicating that the stream has converged.

Cl i ¢ k >dmthée upeer righhand corner to close the dialog.



Sub-flowsheet

Next selecthe Flowsheeticon from the palate.

Case (Main)  [g3)

g =
Hh. —Hd RateBased
Column

() =
R
=
o I W
2 S e

A Subflowsheet option dialog will appear.

=




S Sub-Flowsheet Option @

~Source for Sub-Flowsheet

[ Read an Existing Template... ]

[ Start With a Blank Flowsheet... ]

[ Paste exported objects... ]

[ Cancel ]

For this example clickth8t art Wi t h a Boutemk FIl owsheet é

1 FLOWV-1

This will place the sulflowsheetFLOW-1 on the PFD.
DoubleClick FLOW-1
This will display seveal options for the suflowsheet. The first option is to connect the streams going to

and from the flowsheet (referred to as external streams) to the streams inside the flowsheet (referred to as
internal streams).

11



4 Sub-Flowsheet Operation - FLOW-1

Name FLDW-1 \ Tag |TPLI \
~Inlet Connections to Sub-Flowsheet
Internal Stream: | External Stream
= New ™| <emply>

~0Outlet Connections to Sub-Flowsheet

i External Stream

_Internal Stream ]
* New = | <empty>

= Connectionsl Parameters J Transfer Basis J Transition JVariabIes JNotes Jack J=-

[ Sub-Flowsheet Environment... ]

We will make life easy for ourselveaduse the same numbers on the Ailmwsheet as the sub
flowsheet. In small flowsheets this is ok but for large flowsheets you may get confused.

12



Enter theExternal Streaml. Notice that the internal stream is automatically created.

11 Sub-Flowsheet Operation - FLOW-1

Name [FLowq l Tag |TPLI ]

i

~Inlet Connections to Sub-Flowsheet
Interal Stream [ External Stream §
11 1
“New ™ | <emply>

~Outlet Connections to Sub-Flowsheet

Internal Stream Esternal Stream
Zif 2
3] &
“New ™ | <empty>

Conneclionsl Parameters J Transfer Basis J Transition J"Jariables JNotes bck r

[ Sub-Flowsheet Environment... ]

Repeat the processrfthe streams leaving the sfibwsheet, Streams 2 and 3.

—

Cl i cKkKot ha fihe-handcpreer to aloseghe tlialog.

The main flowsheet now has t he-1subflownsteetgndtivo i nl et strear
unconverged oahtdefi3édtreams A20

13



Changing the basis of the sub-flowsheet

By default the sulflowsheet will have the same basis as the rflaiwsheet. We need to change the basis
of the subflowsheet.

Click the small flask in the button bar at the top of the PFD. Itusllyslocated at the rightost position.

This will return you to th&imulation Basis MangerNotice that under thElowsheeti Fluid Pkg
Associationghat we have the name of the didwsheet. Currently the fluid package assigned to the sub
flowsheetis Basis1.

‘ Simulation Basis Manager

i Current Fluid Packages 1 Flowsheet - Fluid Pkg Associations
t Basis-1__ NC:10 PP: Peng I View... ~ Flowsheet | Fluid Pkg To Use
Basis-2 NC:16 PP: OLI_Electrolyte J‘dﬂmu B
q FLOW-1 @Main | ~ Basis-1 : >
P— |
:
_ Default Fluid Pkg | Basis-1 v
Fluid Pkg for New Sub-FlowSheets
(®) Use Default Fluid Pkg
(O Use Parent's Fluid Pkg

M
Components  Fluid Pkgs | Hypotheticals J Oil Manager J Reactions J Component Maps J User Properties |

[ Return to Simulation Environment... ]

Hold your mouse over the box containing the w@&asis1 and you will see that it becomes a chabgwn
arrow.

Flawsheet | FluidPkgToUse |
Case [Main) B asis-1
FLOW-1 @Main || Basis-1_~

SelectBasis2 from the list. Remember that Baglss the OLI Electrolyte fluid package.

14



Flowsheet Fluid Pkg To Use I_
Case [Main) Basis-1
FLOW-1 @k ain Basis-2
I~
2

* Simulation Basis Manager

~Current Fluid Packages ~ Flowsheet - Fluid Pkg Associations
Basis-1_ NC: 10 PP: Peng-Robinson View... | Flowsheet FludPkgTolUse |
Basis-2  NC: 16 PP: OLI_Electrolyte Case [Main] Basis-1
Add... FLOW-1 @Main || Basis-2
Delete I
_—TT—
_ Default Fluid Pkg | Basis-1 v
- Fluid Pkg for New Sub-FlowSheets
() Use Default Fluid Pkg
O Use Parent's Fluid Pkg

T
Components  Fluid Pkgsl Hypotheticals ] Oil Manager ] Reactions ] Component Maps ] User Properties ]

[ Return ta Simulation Environment.... ]

We have now updated the fluddickage for the sutbowsheet. This may display a warning dialog.

The major problem with using multiple fluid packages (OLI or some other package) is the reference point
for enthalpy may be different. These differences in enthalpy can cause a teneper@ep to occur

between flowsheets. The default transfer basis isafressureenthalpy) calculation. In this we set the
enthalpy to be constant and a new temperature is determined.

15






























