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The property packages available in HYSYS allow you to predict
properties of mixtures ranging from well defined light hydrocarbon
systems to complex oil mixtures and highly non-ideal (non-electrolyte)
chemical systens. HYSYS provides enhanced equations of state (PR
and PRSV) for rigorous treatment of hydrocarbon systems; semi-
empirical and vapour pressure models for the heavier hydracarbon
systems; steam correlations for accurate steam property predictions





[image: image2.png]and activity coefficient models for chemical systems. All of these
equations have their own inherent limitations and you are encouraged
tobecome more familiar with the application of each equation.

The following table lists some typical systems and recommendec
corelations. However, when in doubt of the accuracy or application of
one of the property packages, contact Hyprotech to receive additional
validation material or our best estimate of its accuracy.
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Type of System P

TEG Dehydration PR

Sour Vidter PR, Sour PR

Cryogenic Gas Prosessing

i Separation

“Rim Crude Tawers. PR_PR Optiors, GS.

Vacuum Tavers PR PR Options. G (<10
i Ha), Braun K10, Esso
K

Efhytens Tavers Tee Kester Plocker

High HZ Systems. PR, Z1 or GS (see TP
limits)

Reservor Systoms PR_PR Options.

Stzam Systems Steam Package, S or GS

Fiychats Inhibion PR

Chemical systems. Activiy Woddls, PRSV

HF Alkyation PRIV, NRTL (Contact
Hyprotech)

TEG Dehydration vilh PR (Contact Hyprotech]

Aromaics

Tiydrocarbon systoms. Kabadi Danner

where H20 solubiliy in HC

is important

Systems wih select gases | MBWR

and light hydrocarbons




[image: image3.png]For oil. gas and petrochemical applications, the Peng-Robinson FOS
(PR is generally the recommended property package. Hyprotech's
enhancements o this equation of state enable it to be accurate for a
vatiety of systems over a wide range of conditions. It rigorously solves
any single, two-phase or three-phase system with a high degree of
efficiency and reliability, and is applicable over a wide range of
conditions, as shown in the following table.

Method | Temp (°F) | Temp () | Pressure (psia) | Pressure (kPa)

PR > 2456 =15,

SRK |- 2%

The PR equation of state has been enhanced to yield accurate phase
equilibrium calculations for systems ranging from low temperature
eryogenic systems to high temperature, high pressure reservoir
systems. The same equation of state satisfactorily predicts component
distributions for heavy ol systems, aqueous glycol and CHyOH
systems, and acid gas/sour water systems, although specific sour water
models (Sour PRand Sour SRK) are available for more specialized
treatment. Our high recommendation for the PR equation of state is
largely due to the preferential attention that has been given to it by
Hyprotech. Although the Soave-Redlich-Kwong (SRK) equation will
also provide comparable results to the PR in many cases, it has been
found that its range of application s significantly limited and it is notas
reliable for non-ideal systems. For example, it should not be used for
systems with CH;OH or glycols

Asan alternate, the PRSV equation of state should als be considered. It
can handle the same systems as the PR equation with equivalent, or
better accuracy. plus it is more suitable for handling moderately non-
ideal systems.

The advantage of the PRSV equation is that not only does it have the
potential to more accurately predict the phase behaviour of
hydrocarbon systems, particularly for systems composed of dissimilar
components, but it can also be extended to handle non-ideal systems
with accuracies that rival traditional activity coefficient models. The
only compromise Is increased computational time and the additional
interaction parameter that is required for the equation.

The PRand PRSV equations of state perform rigorous three-phase flash
calculations for aqueaus systems containing Hz0, CHyOH or glycols, as
well s systems containing other hydrocarbons or non-hydrocarbons in
the second liquid phase. For SRK, Hz0 is the only component that will
initiate an aqueous phase. The Chao-Seader (CS) and Grayson-Streed




[image: image4.png](GS) packages can also be used for three-phase flashes, but are
restricted to the use of pure Hy0 for the second liquid phase.

The PR can also be used for crude systems, which have traditionally
been modelled with dual model thermodynamic packages (an activity
model representing the liquid phase behaviour, and an equation of
state or the ideal gas law for the vapour phase properties). These earlier
‘models are suspect for systems with large amounts of light ends or
‘when approaching critical regions. Also, the dual model system leads to
internal inconsistencies. The proprietary enhancements to the PR and
SRK methods allow these FOSs to correctly represent vacuum
conditions and heavy components (a problem with traditional EOS
‘methods). as well as handle the light ends and high-pressure systems,

Activity Models, which handle highly non-ideal systems, ate much
‘mote empirical in natue when compared to the property precictions
in the hydracarbon industry. Polar or non-ideal chemical systems have
traditionally been handled using dual model approaches, In this type of
approach, an equation of state is used for predicting the vapour
fugacity coefficients and an activity coefficient madel is used for the
liquid phase. Since the experimental data for activity model parameters
are fitted for a specific range, these property methods cannot be used
as reliably for generalized application.

The €S and GS methods, though limited in scope, may be preferred in
some instances, For example, they are recommended for problems
containing mainly liquid or vapour Ha0 because they include special
correlations that accurately represent the steam tables. The Chao
Seader method can be used for light hydrocarbon mixtures, if desired.
The Grayson-Streed correlation is recommended for use with systems
having a high concentration of H, because of the special treatment
given Hy In the development of the model. This correlation may also be
slightly more accurate in the simulation of vacuum towers

The Vapour Pressure K models, Antoine, BraunK 10 and EssoK models,
are designed to handle heavier hydrocarbon systems at lower
pressures. These equations have traditionally been applied for heavier
hydrocarbon fractionation systems and consequently provide a good
means of comparison against rigorous models. They should not be
considered for VLE predictions for systems operatingat high pressures
or systems with significant quantities of light hydrocarbons.
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categories, as shown in the followin

able. With each of the property

‘methods listed are the available methods of VLE and Enthalpy/Entropy

caleulation.

Please refer to Section A.3 - Enthalpy and Entropy Departur

Calculations. for a description of Enthalpy and Entropy calculations,

Property Method VLE Calcula

Equations of State

Enthalpy/Entropy

R R PR
PRIKENTH R TooKesler
SRK SRK SRK
SRKLKENTH SRK
Kabad Danner Kabadi Danner
Tos Kesler Plocker Tos Kesler Plocker

TR

RSV

PR APLSour PR
SOUR SRK SRKE APSaur SRK
Zudkevich-lofies Zudkevich-lofe Loo-Kesler
‘Activity Models
Tiquid
Chion Nl Chien Nall Cavell.
Extended and General | NRTL Cavell
NRTL
Wargtles. Targules Cavell.
TRTL TRTL Cavell.
UNIGUAC UNIGUAC Cavett.
Van Laar Van Laar Cavell.
Viilsan Viilsan Cavell.
Vapour
0ol Gas. el Vel Gas.
K K K
Virial Virial Viral
Peng Robinson Peng Robinson Peng Robinson
SRK SRK SRK
Semi-Empirical Models
Chan-Seader TSRK
Grayson Streed GSRK





