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Introduction

PCPEquationFit fits parameters for a large variety of equations for pure component properties. Parameters can
be stored in and retrieved from a parameter database, they can be plotted, and they can be used for calculations.

PCPEquationFit normally uses the pure component properties data bank which is a part of the Dortmund Data
Bank. It can also be used to fit data from other data sources since tables can be pasted from the clipboard or
loaded from files.
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List of Equations

Property Equation
Liquid Viscosity B
1. Andrade A+7
T [K] n=e
n [mPa s] B
2. Vogel _ A+ T+C
A+ rcmr+prE
3. DIPPR 101 toptCind
n=e
C-T\. . [C-T\s
4. PPDS 9 r’:Eepr—3+B—3
T-D T—-D
Vapor Viscosity ATE
T[K] LDIPPR102 14 C.D
N [mPa s] T 72
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Property Equation
Saturated Vapor Pressure L Antol 4B > Other Units: T [°C1. P H
. Ant T e t ts: T [°C],
T K] ntoine P=10 7+C ( er Units: T [°C], P [mmHg])
P [kPa] 2. Wagner 2,5
A(1-T)+B(1-T,)"+C(1-T,)°+D(1-T )
P=exp(InP_ +
T}"
3. Wagner 3,6
A(1=T )+B(1-T) +Cc(1-T,)+D(1-T,)°
P=exp|InP +
TI"
2
A+B(TL)+C(TL) .
4 €X' poexp|In101.325+¢ 5 5 1—73
A+84cnr+prE
5. DIPPR 101 T
=e

(» Other Units: P [Pa])

6. Extended Antoine P=exp(A—%+DT+ET2+F1n (T))

B
7. Extended Antoine (Aspen) P= eXp(A—rC—i-DT-l-Eln(T)—i-FTG)

(in preparation)
A— B +CT

8. Short Antoine (Aspen) _ T

(in preparation)

(4.1012+.4)[ =8 B=T
9. Rarey2P T—EB b
P=P 10 —1l<A4<+1
atm
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Property Equation

Saturated Vapor Pressure 1. Mathias-Copeman Constants for EOS

by EOS 5

T a=(14+m-(1-yT, ||

P [kPa] m=c1+cz~(1—\/7r)+c3'(l—\/7r)2

2. Twu-Bluck-Cunningham-Cool Constants for EOS

o= T(:"A(Czl))-exp(cl ( 1— T(:Z'%))) (c1,62,¢5 used in DDB programs)

o= TLN'(M_I))-eXp (L-(l - ﬂrM‘N))) (L,M,N like original authors)
3. Melhem-Saini-Goodwin Constants for EOS
x=exp (cl-( 1 —T,) +cz-(1 — \/Tr)z)

Liquid Heat Capacity 1. Polynomial ¢,=A+ BT+ CT*+DT +ET*?
T [K]

¢, [J/mol K] 2. PPDS 15 cp:R

T
§+CT+D#+E#+FTﬂ with T=P77

c

Ideal Gas Heat Capacity |, polynomial c,=A+BT+ CT*+DT*+ET*?

T [K] 2 2
¢p [J/mol K] ﬁ ﬂ
2. Aly-Lee, DIPPR 107 c,=a,ta, L +a, r
sinh —= cosh L
T T

3NWS2(%=MB+W—BhﬂPWV4ND+@HfV+Gfm with
T

YTANT

E

4. Shomate cp=A+BT+CT°+DT’ ta
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Property Equation
Liquid Density A

p= D
T [K] 1. DIPPR 105 1+(1_1)
P [kg/m?’] B

2. Polynomial p=A+B-T+CT°+ DT’ +ET"
3. Tait (pressure-dependent data)
me=max(f(T), 1.01325) MPa (Wagner-Equation)

k
Oy =1 (T)—g3 (DIPPR 105-Equation)

m
T
Treduced= 100 TR =
reduced
C=c,tc, T

B=b,+b,+b,T+b,T*+b,T°+b,T*

pref
B+P
B+P,,

p:
1-Cln

4. DIPPR 116 (with additional addend pc, the critical density)
2

4
p,=p,+ A"’ +BT +Ct+DT’ with T_I_T_c
Surface Tension 1. Polynomial o= A+ BT +CT>+ DT’ +ET*
T [K] T
o [N/m] 2. Short DIPPR 106 o= A(1—T,)" with TR:T_

3. o=A(T-T,)°

2 3 T
4. Full DIPPR 106 U=A(1_Tr)B+CT,.+Dr,+ET,, win T,=L
Second Virial Coefficient | polynomial B.= A+ BT+CT*+DT’+ET*
TS _ A B
Bii [cm?/mol] 2. Bii_ﬁ_'_?
B C D FE
3.DIPPR 104 B,=A+—+—+—=+—
r 7 1 T

DDB Pure Component Equations
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Property

T [K]
Huyap [J/mol]

Liquid Thermal
Conductivity

T [K]
A [W/mK]

Vapor Thermal
Conductivity

T [K]
A [W/mK]

Isothermal
Compressibility

Coefficient

DDB Pure Component Equations

Heat of Vaporization

Thermal Expansion

Equation

2 3
M(L)w(i gL
Tc Tc T

T
TC

1. DIPPR 106 .y, =4 c

2. Extended Watson F{, =g (c— T)b+ d

1 2

— — 3 — T

Vap

1. Polynomial A=A+ BT+CT*+DT’+ET"

1 2

c

T.
1. PPDS 3 = B\/C D ith T—l
' A+ 2 E 2ol LT
T, 177 1 ‘

7 7

Linear Interpolation

Linear Interpolation

2009
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Using the program

Initial Dialog

~ PCP Eguations Fit
File Help

W Exit | & Count Archive EZl|ParamDBOrganizer

284 M-Methyl-2-pyrrolidone

@ Carmponent Detail: ‘ $ [atabaze Content |

= Only components  ParameterDB Content
[ COMPONENt | 1y b2 are avalable. |—’ with PCP data . ]
-]

¢ Equations Calculate ~ | 9 About

Recommended Value: Yes
Dataset Mumber: 245

Eguation

Vap

’ “wagner -6 Equation )
Antaine Equation
Cox Equation
DIPPR 101 Equation
Estended Antoine E quation [Lonza)
Extended Antoine Equation [Hyspsz)
Rarey2P
#iang-Tan
Wapor Prezsure [EOS Alpha Function)
Sublimation Prezsurne
Liguid ¥izcozity

Location: Public DDB

DDB: K:\DDBY Private DDB: |K:\LEERED~1\ Hint:

A [Key Value 5
A -16.0976
B 23,1705
B -25.993
D 17,3893
C1 284
Pc 3039.91
Tc 724
EQID 2

w Tmax 473.15
Tmin 23115

: = w
4k Delete this parameter set ‘ Cop\,r ‘ Edit ‘

Calculate ‘@M

Figure 1 Main PCPEquationFit Dialog

The program's start dialog contains three major parts:
1. The components area allows to

1. select components

2. display component details with the component editor

3. display the content of the Dortmund Data Bank for the selected component

2009

4. see, if enough data sets or points are available (this is only a hint, since there might be further constraints)

2. The list of equations. The list is organized hierarchically. The methods are summarized below the property

they describe.

3. The parameter data set shows the current content of the ParameterDDB.

Component Selection

DDB component numbers can be typed directly in the component field.

DDB Pure Component Equations
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k< |

After a Return the component name is added.

The buttons ﬂ j allow to navigate through the DDB component list.

The button = cymponent | calls the component selection dialog

Compound Selection E@E‘

File Edit 7

Mames: (Substrings combined by &{and), |{or), |(not), typing & number - = switch to DOB number/s selection)

w* | Search | Clear History, @
| Reload Result List from Histaory

Search [tem Search Type ;
Hames - Searchin Active List Clear List

¢ Search Camplete Database

Mumber ‘Type | Lo, |Name ‘Formu\a |CAS-RN |MD\‘Weight ‘ ”~
a G @ Ethyl iodide CZ2HSI  75-03-6  155.97
10 G %’1 S-Ethyl-Z-nonanol ClIHzZ40 103-08-2 172.31
11 G @ Ethanol CZH60  64-17-5  45.07 6%'
5 Diethyl ether C4H100 &0-29-7
13 G @ Ethylene oxide C2H40  75-21-8 44,05 e
f Select Campenent [C12] Display Options Search Options

| Mormal Camponents Salks Adsorbents Palymers  [v Synanyms
Complete Data |+ Public DB Private DB
Synonyms Include DOB Synorryms

$ Add Component [C12] to DDE Query |

X Cancel
Public Folder: K:\DDB\ Private Folder K:\DDEPRYY 19496 components
Figure 2 Component Selection
which is described in details in other documents.
The information lines show for how many components the Dortmund Data Bank contains

[rata are available.

experimental data sets (in the case of saturated vapor pressures there are 6368 data sets available).

The “Data are available” line indicates that there are enough data points for the specific equation. This number
is normally set to <number of parameters + 1>.
If no data are available this text will be displayed: e

The checkbox |—L“> mﬁggmz?:”ts should be used in “walk-through” mode where a list of components is in
work. If checked this will avoid the display of components without experimental data points.

A detailed description of all component selection features is available in the “Component Management”
documentation.

Fit
After the component and the equation has been selected and the program indicates that enough

data points are available ( U3@ a& avalable. y yhe ff button displays a model specific dialog Fit
with almost the same content for the different models. -

The used example for showing a typical fit is the Wagner 2-5 equation for saturated vapor pressures.

DDB Pure Component Equations Page 10 of 23
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Vapor Pressure - Wagner 2-5

¥ Exit

Data Source

Pure Component Properties C| = I = Append PCP Fi|E| g“: Append Points |

Points Refs Compaonent

259 45 284 N-Methyl-2-pyrrolidone 40 < N
Temperature Range Dependent Value Range

279.15 522.13 37 0.01 270.02 37 1= EditData F‘Dints|
Tb Tc PC Tm pc

476,15 (NBP.[| v | 72170 (STOF | v | 4519,1(STOF |~ | 249.70 (STOF|~ 318.95 (STOF | =

Start parameters:
-3,00000  4.00000

-5.00000 100000

Fit | | F=Sumi(fyexp-ycal)/(syabs-+syrel+sabs "dyd) "2} |

|:r.|_=I].D]J<. ch=I3I.5“;"’u

Figure 3 Fit Dialog for Wager 2-5 equation

The dialog displays the data source — which is in most cases the pure component properties data bank. Other

possible sources are

Pure Component Properties Database
Hand
PP File

1. Input by hand
2. Reading from file

3. Calculated data or stored data points (here marked as '-')

The “Append PCP File” would allow to append data from an external file.

The dialog displays the number of available data points and the number of different references (number of
different authors) and repeats the display of the component name. The two buttons besides the name invoke the
component editor and the Dortmund Data Bank program.

DDB Pure Component Equations
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The temperature and pressure range are also displayed. These limits are editable and can be used to cut points
by increasing the lower limit or decreasing the upper limit. The knife buttons 3& will actually throw the points

outside the given ranges away. The “Edit Data Points™ allows to modify the data from the data sources. It uses
the “Input by Hand” dialog.

The normal boiling point (Ty), the critical data (T, P, p.), and the melting point (T,,) are read from pure
component basic files (not from the pure component properties data bank).

The lower part of the dialog is model specific but contains in most cases starting parameters and a selection for
an objective function where appropriate.
Input by Hand

If this input mode is selected a dialog with a data grid is shown where the user can either type or paste or load
data.

Input by Hand |Z| |E| E|
~ Accept x Discard Eu:upy mEaste

= 0pen [l Save % Clear | B Paste PCF Data

b data points are neceszsary.

T[K] P [kPa]

Figure 4 Input by Hand

DDB Pure Component Equations Page 12 of 23
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Fit Results

2009

After pressing the Fit button the fit will start and present a “New Parameters” box when it's finished:

Vapor Pressure - Wagner 2-5

¥, Exit

Data Source

Pure Component Properties C| J| = Append PCP Fi|E| gﬂz Append Points |

Points Refs Component

acg 4c 284 N-Methyl-2-pyrrolidone & < ol
Temperature Range Dependent Value Range

279,15 522,13 F7  [0.01 270.02 37 EditDaEP‘aints|

Th ([ Pc m pC

476.15 (NBP.[| w | 721.70 (STOF | w | 4519.1(STOF|w | 249.70 (STOF v | 318.96 (STOF =
Start parameters:

-3,00000  4.00000 -5.00000  1.00000

F=Sum{fyexpycal)/ syabs=syrel+sabs “dydx) " 2)

MNew Parameters

Tc [K] Pr [kPa] Error [%a] Lirnits [K]
721.70 4519.1 0.74107 279,15 522,13
Parameters

-15.05553  20.93865 -23.96853  14.85773

Source Date

PCP 26,06, 2009

E Save (Private DDB) | E Save (Public DDE) |

[~
U.I_=|].|]1K ﬂP =0.5%

P Plot

Figure 5 Fit Result

This box shows the new parameters, a mean error, the used temperature limits, the data source and the current
date and in some cases additionally used constants like in this example T, and P..

These entries will be stored in the ParameterDDB if one of the “Save”

Plot

For an overview on the fit quality PCPEquationFit provides several pl

DDB Pure Component Equations

buttons will be pressed.

ots.
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_ Optimization Results Plots
X Exit Befit | EHCopy EMF | ShPint | Eg Table of Deviations | [ DataPoints | (SEdit Chart
[41613] Emakov GV, Baidskov V. G., Skiipov V.., iriti, Code 514472, 115, 1972

1=>wvsy l 2=x s ve logly) ] 4 = Relative Deviations [%] ] 5 = Abzolute Deviations ]

12 Diethyl ether
Wagner Equation (2-5-Form} / PCP - Saturated VWapor Pressures

- [B]X]

----- 12 PCP
# Exp. Points

3,500
3,400
3,200
3,000
2,300
2,500

WMelting Point

—— Critical Pressure

3,800 —— PCP- new Parameters -

—— MNoermal Boiling Point

—— Critical Temperature

2,400
& 2,200 |
w 2,000
Z 1,800
& 1,600
o 1,400
1,200 1
1,000
300 |
00 |
400

200 I
04 : .

T
160 180 200 220 240 260 280 300 320 340 380 330 400 420 440 4B

Temperature [K]
Discard data measured before [1930 | [Uze contesxt menu) Diagrarm Lirnits
[ Color all paints from current reference E Expand| E ﬂanow‘ 2 Exact | = Experimental Data
[ Display dewviations from stored parameter sets
D5# 106364  x:|401.85 yi|1190 Quiality: 0 (default check passed)

Figure 6 Plot of Fit

The list of plots slightly varies from model to model. Always the same is the rubber band drawn from the mouse
cursor to the nearest point. Detailed information of this point are displayed in the status line. Additionally the

reference is shown below the tool bar.
The diagram limit can be widened and narrowed.
Diiagram Limitz

:lﬁ: EHF'EIH':'| :lﬁ ﬂarrnw| 2 Exact | ¥ Experimental D'ata

The “Experimental Data” button adjusts the diagram so that the experimental data are filling the chart window.
This is useful in the cases where critical data and melting points are shown and the experimental data are

available only for a smaller range.

DDB Pure Component Equations
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|- M

Through a context menu on the plot it is possible to

Exclude this point Del 1. Exclude points (either single or by criteria)

Exrlude points from this reference 2. Include formerly excluded points
Exclude paints with bad quality (<=3

Exclude points measured before 1930 3. Display datasets shown in the chart (either single or a list of

datasets for the current component or reference)

4. Call the datasets editor

Include this poink Ins
Include points from this reference

5. Change the background color

Exclude points outside current frame
Include all

Display Datasets for Reference 15025
Display Datasetk 111559
Display Datasets For Component 12

Edit Dataset 111559

Chart Backaground Calar
Figure 7 Plot Context Menu

Additionally a complete list of deviations can be created (“Table of Deviations” tool button) and the diagram
can be copied to the Windows clipboard or printed.

DDB Pure Component Equations Page 15 of 23
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Grid Output

W Close | ShPrint EXCopy [EHSave | =IMai

(arid ikt
Dataset |Temperature [x] |Pressure [kPa] |Deviation Relative Deviation [%o] ||.|5El:| | b
19640 153,35 0,0003599705 0,0001 945955 54,09 Yes =
19640 ................ 155,85 0, 0008665956 0,0005979635 &9.00 Yes
19637 160,35 0, 0006573436 7 255023E-5 10,55 Yes
196357 163,15 0.0010582575 7.981556E-5 737 Yes
19640 165,45 0,002666445 0.0002704975 10,14 Yes
1937 169,15 0002533126 -0,000141 7686 -2.a0 Yes “

Figure 8 Table of Deviations

The “Data Points” tool button Data Point:  opens a dialog where all data points are listed. This dialog can be
used to include and exclude data points.

~ Data Points |Z| |E| E|

M Close %Updat& Plot

Use? | X |\|r | #Ref | #set | Quality | Reference ~
273,150 |0,0103000011295 1967 [181%0 |0 [2420] Aim K., Fluid Phase Equilib., 2, 115=
279,200 | 0,00939999994536 | 11303 170173 |0 [3679] Hradetzky G., Hammerl L., Kisan W
281,150 |0.0120000001043 1967 [18190 |0 [2420] Aim K., Fluid Phase Equilib., 2, 11
281,150 |0.0119989993039 1967 |74121 |0 [2420] Aim K., Fluid Phase Equilib., 2, 115

150 0.0141000011936 1967 18190 O [2420] Aim K., Fluid Phase Equilib., 2, 11¢

[%2@ 200 |0,0141000002623 11303 170173 |0 [3679] Hradetzky G., Hammerl L., Kisan W

a
a
0
N

285,150 |0.0167000014335 | 1967 | 18150 [2420] Aim K., Fluid Phase Equilib., 2, 115
287,150 |0.0195000004023 1967 |18190 [2420] Aim K., Fluid Phase Equilib., 2, 115
257,150 |0.0199983995408 | 1967 |74111 [2420] Aim K., Fluid Phase Equilib., 2, 115

FRT NN N MSINNNNNATA 11303 117173 MA791 Hradetzbw 3 Hammerl T Kizan W !

| b

~J HEEELEEEE

Figure 9: Data Points Selection

This function has been added because of points occupying exactly the same position (exactly same data) which
makes it impossible to select all these points by mouse.

If points have been excluded it is necessary to start a new fit by the “Refit” button Befit  This will return us
to the fit dialog allowing to store the modified parameters.

DDB Pure Component Equations Page 16 of 23
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Understanding the ParameterDDB Dataset Display

Recommended Yalue: Yes

The ParameterDDB contains key/value pairs. The keys
Dataset Mumber: 12

Location: Public DDE

describe the values. The grid shows the list of keys and the
values belonging to them.

Key Value 1. The keys “A”, “B”, “C”, “D” and so on are the

A -8.41315 parameters of the equations.

B H.65552 2. “C1” is the DDB component number. Its name can be
C -6, 26863 found in the component editor.

2 Botteed 3. “Pc”, “Tc” are critical temperature and pressure. Other
C1 1z possible entries are e.g. “Tb”.

e S8y 4. “EQID” is the internal equation number.

T 66,7 .

- 5. “Tmax” and “Tmin” are the upper and lower temperature
EQID Z limits of the experimental data used. Please regard these
Trnax 466, 74 values also as validity range for the equation.

Trin 230,046 6. “User” specifies the person who stored the parameter
User Cordes dataset.

COURT 1 7. “DateD”, “DateM”, “DateY” specify the date when the
DateD 18 dataset has been stored.

DateM & 8. “Error” gives the model and fit specific error.

Date¥ 1994 9. “Source” specifies the source of the data points which
Error 0.09z2 have been used for the fit.

SIEUIULY Iz [% 10. “Location” specifies if the parameter set is stored in the
Source PCP public DDB (0) or in the private DDB (1) or, if missing
LOCATION |0 or another number, some other location.

AUTOSELECT | true 11.“AUTOSELECT” is necessary if more than one dataset
SourceFile | PARAM.WAG is available for a component and a single equation. It

Figure 10 Parameter Data Set

from which the set has been imported.

DDB Pure Component Equations

specifies the preferred parameter set.

12.“SourceFile” is given in some cases and specifies a file
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Working with a Parameter Data Set

4F Delete this parameter set C':'F"f Edit
Calculate | Fot | EjDstals

Copy

The dataset grid will be copied to the windows clipboard as it is
displayed in Figure 10 (source) and Figure 11 (destination).

DDB Pure Component Equations

2009

Datei  Bearbeiten  Ansicht  Einfagen  Forma

|.ﬂ-.lt:uan3.r j |1EI j F kK U é
|4 - == = | Key
b A B |

é 1 |kev alue
2 |A -8.42
| 3 |B 4,66
| 4 |C 5.2
ml & |D 1.?;[%
E [ & | 12

Figure 11 Data set pasted in spreadsheet

program
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Edit

The editor is another view on the parameter data set grid. The grid is —
now editable and new values can be typed in the Value column.
The Key column is not directly editable but new keys ( &, New Key ) ¥ Close | [ save

can be added and keys with empty values will be removed Dataset Murber: 12

automatically when the data set is saved. Location: Public DOE

The “Recommended Value” check mark should be set if more than one

. . . kKey Walue ~
data set is available for the same component and equation and the
& -5.41515
current data set should be preferred over all others.
4,65592
-6, 26863
1.7655
Pc
Tc 466, 7
Tmax 466,74
Trnim 250,044

Recommended Walug: «  Yes

% Mew Key

Plot

This plot shows the stored equation parameters together with points from the pure component properties data
bank. It's the same plot as used in the fit procedure with the exception that some editing functions are not
available — like removal of data points.

Details

This function displays a more detailed and explanatory view on the current parameter set. It is part of the
ParamDDBOrganizer program.

This program is described in detail in the separate document “ParameterDDBOrganizer.pdf”.

DDB Pure Component Equations Page 19 of 23
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2 Dataset Details [Public 12]

File Edit View

XX
X %

o i
Equation | 2 -‘wagner Equation [2-5-Farm)

Sethumber |12 Location |public

Autoselect

Property |F'CF' - Saturated Vapor Pressures

Date |6/16/1334
User |Cordes

Components | pumber | Hame

1z Diethyl ether

R R R
841515 | 4.65592 |-6.26863 | 17655

Parameters

Errar |0.032 [%] Trin | 250.045 [K]

Tman |466.74 [k]

Source |PCP Source File |PARAM WAG
Additional | crit. Press, [kPa] |crit. Temp. [K] |
Walues | 3537.57 4667
Comment

Figure 12 Data set details

DDB Pure Component Equations

2009

Page 20 of 23



DDBSP - Dortmund Data Bank Software Package 2009

Fit Archive

PCPEquationFit stores a history of fitted parameters and used datasets. This archive is accessible through the
tool bar button archive

The archive is intended to be the memory of all fits. It should allow to save the data which have been used for
the fit and to restore them and perform a full re-fit under the same conditions as done originally. This goal is
currently not perfectly achieved.

The archive dialog itself (Figure 13) shows a list of of parameter sets identified by component number and
model description separated for the public and private data banks.

The details grid shows the x and y, the reference number and the dataset number and in the “Used” column a
“+” if the value has been used in the fit or a “-” if the point has been excluded.

The “Refit” button creates a fit dialog for the given equation and component with the stored data points (Figure
14).
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— | | = 2
| 5 7335 | Antoine 1 +236500E+2  8.485573E-1 | W4 130842 Temperature Range Dependent Yalue Range
I amae | Antning 2 4.276800E4+2 | 1.00G584E+0 3044 130642 | |423.60588.61 % 0.85 108.96 X
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Figure 13 Fit Archive

Figure 14 Refit with archived data
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Tc/Pc Evaluation

‘Equations | [F calculate |~ | P About

ParameterD |||E Tc/c Evaluation K
Density Calculation by EQS

|

PCPEquationFit allows with this function to evaluate experimental pure component critical data and saturated

vapor pressures together with calculated and estimated values. For a full investigation it is necessary to have at
least a parameter set for a vapor pressure equation and the Artist program package should also be present since
it is used for displaying estimated critical data.

Evaluation of Critical Temperature and Pressure Q@@ Diettryl ether
¥ Cloze 3.50
{Hpfiors| Plat | TePe from PCP | 3.004F

apor Pressure Equations ] T Estimation Mathods] Pz Estimation Melhnds] 2807
[v ‘w/agner 2-5 Equation 2003
[~ ‘Wagner 36 Equation 1.50
[~ Antoine Equation = 1.00 -
[ Cox Equation & o
I DIPPFI 101 Equation Iy 2 o s o
[ Estended Antaine Equation [Lanza) @ = 0004 i
[ Mathias-Copeman [van der Waals EDS) @ _0.50 =i
[~ Mathias-Copeman [Peng-Fobinson EOS) o 100 =
[~ Mathias-Copeman [Redich-Kwang EOS] B
[ Twu-Bluck-Cunninghar-Coon [wan der Ywaals EDS) -1.50
[ Twu-Bluck-Cunningham-Coon [Peng-Fobinson EOS) _2.00
[ Twu-Bluck-Cunningham-Coon (R edich-Kwong EOS) 580
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Temperature [K]
Figure 16 Critical Data Evaluation - Plot
¥ Plaot STOFF Te/Pe Plot
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TKD: F [kPa]: Quality:
Figure 15 Critical Data Evaluation - Vapor Pressure
Equations
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Density Prediction by Equation of State

ns | [B] Calculate |~ @ About

sterD Tc/Pc Evaluation
l E Density Calculation by EOS

This dialog

~ Density Prediction
» Close

Equation of State
|Soaue-Red|id'|-Kwong + Mathias/Copeman

[ Use Saturated Vapor Pressures

Temperature [K] |Pressure [kPa] |Vapor Volume [m3/mol] |L'|quid Volume [m3/mol] |Vapor Density [kg/m=] |L'|quid Density [ka/m=] ”~
450 400 0.00793211 0.00014224 12,4976 696.9144 =
475 250 0.01460826 0.00014513 6.7850 678.3799
422 101.325 0.03319887 0.00013361 2,9800 715.2029

-

can be used to calculate liquid and vapor densities and volumes of pure components by equation of states. The
supported equations of state are the same which can be used to regress o function parameters in the main dialog
and the regressed a function parameters are used also for this density calculation.

Input for the calculation by the equation of state are temperatures and Temperature [K] | Pressure [kPa] |V

pressures. The pressure can either be given directly or the saturated vapor 450 51.410854 0
pressure can be used. The saturated vapor pressure would be determined by 47c 99, 4679608 0
the equation of state.

427 21.945756 0

Figure 17: Using saturated vapor
pressures
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