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1 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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2 List of Equations

2015

Property Equation
Liquid Viscosity B
1. Andrade At T
T [K] n=e
N [mPa s] B_
2. Vogel At T+C
n=e
A+BicinT+DTE
3. DIPPR 101 T o0
n=e
1 4
_7\L —T\s
4.PPDSO n=Eexp| | S—LF+p[S=L}
T-D T—-D
a+ By cre T2+ ET?
5. Extended Andrade Tl *
n=e
Vapor Viscosity AT®
T[K] LDIPPR102 . C D
1+—+ —
n [mPa s] rr

2. Polynomial n=A+ B-T+ CT’+ DT+ ET*

DDB Pure Component Equations
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Property Equation
Saturated Vapor Pressure L Antod A B > Other Units: T [°C1. P -
. t t ts: °C],
T K] ntoine P=10 T+C ( er Units: T [°C], P [mmHg])
P [kPa] 2. Wagner 2.5,5
A(1-T.)+B(1-T,)"°+C(1-T,)**+D(1-T,)
P=exp(In P+
Tr
3. Wagner 3,6
A(1-T )+B(1-T)°+Cc(1-T ) ’+D(1-T,)°
P=exp|InP_+
T
r
T T\
4 €X' p—exp|In101.325+e B B 1_TB
B E
(» Other Units: P [Pa])
6. Extended Antoine (Lonza) P= exp( A+ ch +DT+ET*+F ln(T))
(» Other Units: P [bar])
7. Extended Antoine (Aspen) P:exp(A+ TEC+DT+EIH(T)+F TG)
G=1 or G=2
: B F
8. Extended Antoine (Hysys) P=exp| A+ T+C+DIH(T)+ET
F=1 or F=2
A—?-ﬁ-CT
P=e
(4.1012+.4)[ =2 B~T
10. Rarey2P -2 b
P:Pm 10 —1<4<+1
1 Xiang'Tan P=Pexp(In T A+ 4,(1-T )+ 4,(1-T,)7)|
12. PVExpansion: P=exp A+?+Cln(T)+DT+ET2+%+GTG+%)
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2015

Property

Equation

Saturated Vapor Pressure
by EOS

1. Mathias-Copeman Constants for EOS

o=(1+m (14T, )

T [K]
— 2
P [kPa] m=c1+cz~(1—\/Tr)+c3'(l—\/Tr)
2. Twu-Bluck-Cunningham-Coon Constants for EOS
o= T(,Cf(‘crl))'exp(c 1 ( 1— T(yc;q))) (c1,¢2,¢5 used in DDB programs)
o= T&N"’M_l))-exp (L-(l — ﬂ;M‘N))) (L,M,N like original authors)
3. Melhem-Saini-Goodwin Constants for EOS
2
xX=exp (cl-(l—T,)chz-(l—\/Tr) )
4. Stryjek-Vera Constants for EOS
k=x,+k,[1+y(T,))(0.7-T,]
—\\2
0.:(1+K(1—\/(Tr))
5. Stryjek-Vera-2 Constant for EOS
05 0.5 05
K :KO+[K1+K2(K3—Tr ) (1 =T, )]( 1+T, ) (0.7—Tr)
2
oc:(1+K(1—Tf'5))
Liquid Heat Capacity 1. Polynomial ¢,=A+ BT+ CT’+DT’+ET*
T [K] 4
¢, [J/mol K] 2.PPDS15 ¢ =R T—+CT+DT2+ET3+FT4) with T :I—T—
Ideal Gas Heat Capacity | 1. polynomial CP=A+BT+CT2+DT3+ET4
T [K] 2 2
¢, [J/mol K] % 4
T
2. Aly-Lee, DIPPR 107 ¢ =a,+a, +a,
’ . dy a,
sinh — cosh—
T T

3.PPDS 2 CP:R(B+(C—B)y2[1+(y—1)(D+Ey+Fy2+Gy3)]) with
_ T
CA+T

y

E

4. Shomate cp,=A+BT+C T2+DT3+F

DDB Pure Component Equations
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Property Equation
Liquid Density _ A
- D
T [K] 1. DIPPR 105 1+(1_%)
P [kg/m?] B

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

k;
Pry =S (T)—g3 (DIPPR 105-Equation)
’ m

T . =100 Ty=e»

reduced —

reduced

C=cytc Ty
B=by+b T+ b, T3+ b,Ti+b, T,

P rer
B+P
B+P,,

p:
1-Cln

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

4
p,=p,+ AT +BT +Ct+DT’ with T_I_T_C
SIS e 1. Polynomial o=A+BT+CT’+DT’+ET*
T [K] T
o [N/m] 2. Short DIPPR 106 o0=A(1—T,)" with TR:T—
3. 0=A(T-T,)°
B+CT,+DT+ET, . T
4. Full DIPPR 106 U=A(1—Tr) TERTEL With T;T
Second Virial Coefficient | | polynomial Bii:A+BT+CT2+DT3+ET4
T [K
o 2. B.= A +B
; 3 . =t —
Bii [cm*/mol] ii ﬁ T

B
3.DIPPR 104 B,=A+—+—+—+—

T 1 71 7

DDB Pure Component Equations
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2015

Property

Equation

Heat of Vaporization
T [K]
Huyap [J/mol]

B+c(i)+p(i
TC TC

2. Extended Watson  F{, =g (c— T)b+ d

2 3
E(L)
1_L TC

1. DIPPR 106 HVap:A =
C

L2 . I
3PPDS 12 g =R TC(AT3 +BT +CT+DT2+ET6) with T=1-%
. c
Liquid Thermal 1. Polynomial A=A+ BT +CT’+DT’+ET"
Conductivity
T [K] 1 2 , —1 T
A [W/mK] ¢
Vapor Thermal VT
Conductivity L PPDS 3 = B IC D i T T
. 1t =
T [K] A+ +—=+= " T
Tr Tr Tr
A [W/mK]
Isothermal Linear Interpolation
Compressibility

Thermal Expansion
Coefficient

Linear Interpolation

Melting Temperature

(Pressure Dependency)

c

—1.

Tm
T

m (normal )

Simon-Glatzel Equation

P,=a

Dielectric Constants of
Liquids, Permittivity

TK], €[]

1. Polynomial A=A+BT+CT°+DT’+ET*

DDB Pure Component Equations
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3 Using the program
3.1 Initial Dialog

File Help

M Exit ‘ &4 Count ‘ Archive | E| ParamDBOrganizer | % Manual Caloulate = ‘ About

ParameterDB Content
1 2

1=} Component &ef Check Data Availability
|4 ”Acetone | = o

Recommended Value: Undefined
Dataset Mumber: 20928
Equation Location: Public DDB

@ Component Details @ Database Content

Vapor Pressure (EOS Alpha Function) Key Value
- Mathias-Copeman {van der Waals EQS)

- Mathias-Copeman (Feng-Robinson EOS)
- Mathias-Copeman (Soave-Redlich-Kwang EQS) B 1.05341

- Twu-Bluck-Cunningham-Coon {van der Waals EQS) C 0.680726
- Twu-Bluck-Cunningham-Coon (Peng-Robinson EQS) c1 4

- Twu-Bluck-Cunningham-Coon (Soave-Redlich+wong EQS)
- Melhem-5aini-Goodwin (Peng-Robinson EQS)

- Stryjek-Vera (Peng-Robinson EQS) Tc 508.1
- Stryjek-Vera-2 (Peng-Robinson EQS) EQID 114

- Schwartzentruber-Renan-Watanasiri (van der Waals EQS)
- Schwartzentruber-Renan-Watanasiri (Peng-Robinson EQS)

- Schwartzentruber-Renon-Watanasiri (Soave-Redlich-+word ¥ | [ Tmin 188.95
>

A 1.15623

Pc 45,4002

Tmax 508.85

User Jabloniec

LInrT 4

3
e
2

. 4k Delete this parameter set Copy Edit

¥ Plot || EZ| Details

& Calculate
., Delete archive entry
DDB: MNADDBA Private DDB: KADDBPRVleer, Hint: License server state: Success. (FullVersion)

Figure 1 Main PCPEquationFit Dialog

The program's start dialog contains three major parts:
1. The components area allows
1. selecting components
displaying component details with the component editor

2
3. displaying the content of the Dortmund Data Bank for the selected component
4

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

constraints)

2015

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.

The toolbar buttons are mainly short cuts for the “File” and “Help” menus.

DDB Pure Component Equations
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3.2 File Menu

«  Open Component Numbers File

This function allows loading a file with a list of DDB
component numbers. Such component files can be created,
for example, in the component selection dialog or in the
main Dortmund Data Bank program from search results.

The data set numbers are shown in a separate window.

Component Numbers

=

#DDB

41
o0
74
73
39
91
94
97
111
112
128
134
154

4T

4|

MName

n-Butane

Decane

2, 4-Dimethylpentane
Dodecane

Hexane

Heptane
2-Methylbutane

2,2, 4-Trimethylpentane
2-Methylpentane
I-Methylpentane
Octane

Pentane
Tetradecane

T I E TrienoHadbhas—ana

L

423 components

=

& Count
% Statistics
fate)

Goch

Mg Archive
|

o Bt

Figure 2: File menu

A click on a line sets the component number in the main fit window.

«  Count

Count shows the number of available parameter data sets for the current model.

Database Overview

ParamDBOrganizer

Build ParameterDB Index

-

Information

=)

3936 public and 0 private parameter sets,

e

Equation ID ‘lent |Svstemsf(ompunems Equation Short Term | Property

Description

2748 2746

B Statistics

X Close | B Copy
f Shafistics |

1 82 82
2 723 676
3 B B

4 s861 | 4859
5 204 504
5 1710 1710
7 1495 14395
8 798 798
9

«

EQSMR
WAG2S
WAG36
ANT

[sle) 4
VOGEL
ANDR
CPPOLY
DNSDIPPR

vapor-iquid Equiibria

PCP -
PCP -

PCP
PCP

Saturated Vapor Pressures
Saturated Vapor Pressures

- Saturated Vapor Pressures
- Saturated Vapor Pressures
- Saturated Liquid Viscosities
- Saturated Liquid Viscosities
- Liquid Heat Capacities

- Liquid Saturated Densities

Equation of State Mixing Rules
Wagner Equation (2. 5-5-Form)
Wagner Equation (3-6-Form)
Antoine Equation

Cox Equation

Vogel Equation

Andrade Equation

Polynomial (HCP)

DIPPR Equation 105

Figure 3: Statistics

DDB Pure Component Equations

2015

Open Component Numbers File

Database Details (Current Equation)
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«  Statistics
Statistics creates a table with an overview over all equations

- Database Details (Current Equation)
This function creates a table with all data sets available for the current equation.

B Database Details | = B |-

» Close | Eopy | B saverls [ SaveCsv

DIPPR Equation 101

Wirimum data points: |5 e Build List

Minimum T range B K

# Component | T min T max Sets Points References |Paranm +
exp.Data |exp.Data |exp.Data |exp.Data |exp.Data availab

1 1 176,150 332,900 42 127 40 ‘Yes (DIP

2 2 358.200 455.150 8 13 8 ‘es (DIP

3 3 273.150 535.032 166 020 162 ‘fes (PCF

4 4 178.550 508.650 354 1126 1 ‘fes (DIP

3 5 284.652 436.650 7 212 24 ‘Yes (DIP

= P P - —

983 components with sufficient data but without parameters found.

| E Save Component List | I Usze Ag Component List I

[] Only components where Tc and Pc are available

Figure 4: Database Details (Current Equation)

« Database Overview
This functions creates a table with the number of components for experimental data in the Pure
Component Properties part of the Dortmund Data Bank are available for the single equations.

B Database Details =[O [
W O | B Copy | | Savexls [ savecsv

# Equation | Compone |Description -
1 2 { 4538 ‘Wagner Equation (2. 5-5-Form) PCP - Saturated Vapor Pressures

2 3 4588 Wagner Equation (3-6-Form) PCP - Saturated Vapor Pressures

3 4 5182 Antoine Equation PCP - Saturated Vapor Pressures

4 5 4829 Cox Equation PCP - Saturated Vapor Pressures

3 an acam PIDOD B aabinn 401 DD _ @ab watad Wanr Dracc ree =2
< 5

Scanning PCP Database: 114036 of 264346

F igure 5: Database Overview

« Archive
See chapter “Fit Archive” on page 24.

«  ParamDBOrganizer
This function call the program for managing the parameter data base. This program is described in a
separate PDF (“ParameterDDBOrganizer.pdf”).

+  Build ParameterDB Index
This will rebuild the component index of the parameter data base. This is normally done automatically
when needed. This function is only needed if changes outside PCPEquationFit have been made.

3.3 Help Menu ¥y  Manual

The help menu contains a button which brings this PDF help up and an ? About

“About” button which shows some information about the program.
Figure 6: Help menu

DDB Pure Component Equations Page 11 of 38
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3.4 Component Selection

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

| 1_.,'=~: Component /..-"'

[47_ - [SEY

|@ Component Details | |$ Database Content |

After a Return the component name is added.

The buttons IEI IEI allow to navigate through the DDB component list.

The button calls the component selection dialog

| File Edit 2

Mames: {Substrings combined by &(znd), |{or),!{not), typing a number -= switch to DDB number/s selection)
[ v
Reload Result List from History Clear History

Search Item Search Type :
() searchin Active List Clear List

Mames w
| | (®) Search Complete Database

Acetaldehyde
Leetamide C2HSHO 60-35-5 59.
Acetonitrile C2H3N 75— 058 41.053
Acetone C3HeO 67-64-1 58.080
Ethylenediamine C2HENZ 107-15-3 &0.099
1 2-Dibromoethane C2H4Br2 106-93-4 187.8682 N
Display Options Search Options
| Mormal Components Salts Adsorbents Synonyms
Polymers
[l complete Data Public DB Private DB
[]synonyms Include DDB Synonyms

| « Select Component [C1]

|<&} Add Component [C1] to DDB Query

Public Folde M:A\DDE Private Folder K:\DDBEPRVIee 43877 components

Figure 7 Component Selection

which is described in details in other documents.

3.5 Check Data Availability

| &4 Check Data Availability |

This button starts a search in the pure component property data bank for experimental data for the currently
selected equation.

When this search is finished the “Check Data Availability” is hidden and information about the availability of
data is shown.

DDB Pure Component Equations Page 12 of 38
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- Only components
[ COMPONENt | 1ot are available. |_. [ with PCP data

633 Bis(2-ethylhexyl) phthalate - o

@ Component Details @ Database Content

The information lines show for how many components the Dortmund Data Bank contains
Data are available,

experimental data sets. The example shows the number of components for the Antoine equation (saturated vapor
pressures).

Clicking on the underlined label (“Components 5028”") will open a window with the list of cm—
components. :

~

=]
@

Name

Acetaldehyde
Acetamide
Acetonitrile
Acetone
Ethylenediamine
1,2-Dibromoethane
Ethyl bromide
1,2-Ethanediol
Ethyl iodide
Ethanol

Diethvl ether «

The check box Cnly companents o 11d be used in “walk-through” mode where a list ||< >
with PCP data B2 compiment

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: p; dats svaisble. -

peeNenswN ey

|~}

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.

3.6 Fit
After the component and the equation has been selected and the program indicates that enough
data points are available ( Data are available. ) the Fit 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 2.5-5 equation for saturated vapor pressures.

DDB Pure Component Equations Page 13 of 38
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» Exit

Data Source

Pure Component Properties Database |Z| ||jfr Append PCP Filel |g+,: Append Puints|

Points Refs  Component

|12? | |4u ||1A1:e13|dehyde | & & i

Temperature Range Dependent Value Range
|176.15 382.9 | p.a11615 4 | Edit Data Puints|

Tb [K] Tc [K] Pc [kPa] Tm [K] pc [kgfm3]
203,50 (NEP I E 451.00 (STOF E 5573.9 (STOF E 150,20 {STDFE| 286.06 {STDFIEI

Start parameters:
8.4 5. 1, |

| @ et | |F-Sumlyemycalsysbs syrelesabs dyd2) v|

ET=U.01KC ﬁP=U.5%

Figure 8 Fit Dialog for Wager 2.5-5 equation
The dialog displays the data source — which is in most cases the pure component properties data bank. All
possible sources are

Data Source
Pure Component Properties Database |E| 1. Database
Pure Component Properties Database 2 Input by hand
. Reading from file

= 4. 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 Page 14 of 38
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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 (T}), 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.

3.6.1 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.

~f Accept |x Discard |En:||:|_l,l [k Paste |
= Open E Save | EE_:I Clear | m_t Paste PCP Data

5 data pointz are neceszan.

T [K] P [kPa]

Figure 9 Input by Hand

DDB Pure Component Equations Page 15 of 38
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3.6.2 Fit Results

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

M Exit
Data Source

Pure Component Properties Database IEI ||ﬁ"r Append PCP Filel EH: Append F‘nints|

Points Refs  Component

|12? | |4n ||1Ax:e13ldehyde | & & i

Temperature Range Dependent Value Range
176,15 382.9 |3 0411615 3 | Edit Data Pnints|

Th [K] Tc [K] Pc [kPa] Tm [K] pc [ka/m3]
293,50 (NBP.I E| 461,00 {5TUFE| 5573.9 {5TUFE| 150,20 {5TUFE| 286.06 {STDF|Z|

Start parameters:
|—16.2099 25,4548 -31. 181 36. 7161 |

|

ET=U.01K EP=U.5%

Mew Parameters
T [K] Pc [kPa] Error [%G] Limnits [K]
|461.EIEI | |55:r'3.9 | |u.34232 | |lI-"G.15 382.9

Parameters
|-].E.2EI'E|9 25,4643 -31. 181 36.7161

Source Date
|F'CF‘ | |zn 15-04-15 |

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

Figure 10 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” buttons will be pressed.

3.6.3 Plot

For an overview on the fit quality PCPEquationFit provides several plots.
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K Eit | Rrefit | ER Copy v| & Frit |

Table of Deviations Data Paints E dit Chart

|[33EI?I:I] Campbel &.M., Chatterjee B.M., Cand.Chern., 46(4], 575-581, 1963

T=ruve | 2= 1/ vs logly)| 4 => Relative Deviations [%]| 5 => Absolute Deviations

47 Chlaroform
Wagner Equation (2 5-5-Form) § PCP - Saturated Vapor Pressures

[¥ — PCP - new Parameters -
5,500 - ¥ -- 4B PCP
5,000 - | |V % Exp.Paints
4,500 1 ¥ — Mormal Bailing Paoirt

= 4,000 | W — Melting Poirt

L 3,500 - v — Critical Temperature

o 3,000 W — Critical Pressure
=
7 2,500 |

D 2,000 |
(w8
1,500
1,000

T T T
250 300 350 4400 450 500
Temperature [K]

Dizcard data meazured before (1930 | [Use contest menu) Diagrarm Lirnits

] Color all paints from current reference l Expand :.: Marrow| | 2 Ewact
[ ] Colar &l points from current data zet

[ Dizplay deviations from stored parameter sets

D5# 104345 x 53595 y: 5637.59 Quality: 7 (good)
Figure 11 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.
Diagram Limitz

'\_:E:-cpandl :.:ﬂarrl:uwl 2 Exact | = Experimental Data

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.
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Lo M

Through a context menu on the plot it is possible to

Exclude this point

Exclude points from this reference

Exclude all points except from this reference
Exclude points from this data set

Exclude all points except from this data set
Exclude points with bad quality (<=3)
Exclude points measured before 1930

Include this point
Include points from this reference

Include points from this data set

Exclude points outside current frame
Exclude points inside current frame

Include all

Display Datasets for Reference 2080
Display Dataset 15482
Display Datasets for Component 47

Edit Dataset 18482

Chart Background Celor

Del

Ins

Figure 12 Plot Context Menu

Exclude points (either single or by criteria)
Include formerly excluded points

Display data sets shown in the chart (either single or a list of
data sets for the current component or reference)

Call the data sets editor

Change the background color

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 18 of 38



DDBSP — Dortmund Data Bank Software Package

W Cloze | &5 Print Copy [ Save | =9 Mail
Grid Dutput

2015

Temperature [K]

Pressure [kPa]

Deviation Relative Deviation [%a]

208,95
214.95
215.15
215.15

0.07426053

0.1279395
0.1275895
0.1333224

-0.002553061 | -3.45
-0.009786889 | -7.65
-0.0127987 -10.03
-0.007065339 | -5.30

Figure 13 Table of Deviations

The “Data Points” tool button Data Paoint:  opens a dialog where all data points are listed. This dialog can be

used to include and exclude data points.

» Close | % Update Plot

3

v

|#Ref|#5et

|Qua ity | Reference

208,950
214,950
215,150
215,150
215,450
215.830
222,130
227,600

b T oY

[ ]
(]
<

0.074260577559
0,127939500751
0.127589538693
0.133322402335
0.137322068214
0.137855305872
0,253312557936
0.458629012108

A AT S T AT

5 3291
3291
3291
20568

19644
19644
19644
207328
19644
19644

[507037] Drucker C., Jimeno E., Kangro W., 7
[50707] Drucker C., Jimeno E., Kangro W., 7
[507037] Drucker C., Jimeno E., Kanaro W., 7
[88253] Confident.Comp.Res.Rep., 1967-19]
[50702] Drucker C., Jimeno E., Kangro W., Z
[50702] Drucker C., Jimeno E., Kangro W.,
[50702] Drucker C., Jimeno E., Kangro W., £
[16033] Lorimer 1.W., Smith B.C., Smith G.H.

rra—wnal Moo j LSRRI

Figure 14: 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
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4 Understanding the ParameterDDB Dataset Display

Key | Value |
A -8,41315
4,65592
-6,20863
1,7655
C1 12
Pc 037,57
Tc 446,77
EQID 2
Tmax 406,74
Trmiry 250,046
User Cordes
COUNT 1
Datel 16
DateM &
Date 1994
Errar 0,092
SETHUM 12
Source PCP
LOCATION |0
ALUTOSELECT | true
SourceFile PARAM.WAG

Figure 15 Parameter Data Set

The ParameterDDB contains key/value pairs. The keys describe the values.
The grid shows the list of keys and the values belonging to them.

1.

The keys “A”, “B”, “C”, “D” and so on are the parameters of the
equations.

“C1” is the DDB component number. Its name can be found in the
component editor.

. “Pc”, “Tc” are critical temperature and pressure. Other possible entries

are e.g. “Tb”.

“EQID” is the internal equation number.

5. “Tmax” and “Tmin” are the upper and lower temperature limits of the

experimental data used. Please regard these values also as validity range
for the equation.

“User” specifies the person who stored the parameter dataset.

“DateD”, “DateM”, “DateY” specify the date when the dataset has been
stored.

. “Error” gives the model and fit specific error.

“Source” specifies the source of the data points which have been used
for the fit.

10. “Location” specifies if the parameter set is stored in the public DDB (0)

or in the private DDB (1) or, if missing or another number, some other
location.

11.“AUTOSELECT” is necessary if more than one dataset is available for a

component and a single equation. It specifies the preferred parameter set.

12.“SourceFile” is given in some cases and specifies a file from which the set has been imported.

DDB Pure Component Equations
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5 Working with a Parameter Data Set
’ 4k Delete this parameter set] ’ Cupy] ’ Edit ]
[ﬁ Plot ” & Demils]

’.?."M Delete archive entry]

‘ Calculate

5.1 Copy

The data set grid will be copied to the windows clipboard as it iS  Dstei EBearbeften Ansicht Einfiigen Forma
displayed in Figure 15 (source) and Figure 16 (destination). |

|.ﬂ-.lhan3.r j |1 0 j F Kk U/
|m j B X = IE'.'.-'
I A B
L5
. 1 |kev alue
B A 8.42
2 3 |B 4,66
Sl c 6.2
b5 O 1.77
E | & |cf 12
Figure 16 Data set pasted in spreadsheet
program
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5.2 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 Kep ) can be

added and keys with empty values will be removed automatically when the
data set is saved.

The “Recommended Value” check mark should be set if more than one data
set is available for the same component and equation and the current data set
should be preferred over all others.

5.3 Plot

2015
I EETT)
¥ Close | i save
Dataset Murnber: 46
Location: Public DDBE
Key Value -
-3.69021
-2,41011
C 3.18681
D -8, 34695
Pc 5471.55
Tc 536.4
Tmax 333.35
Trnin 262,794
User Cordes
COUNT 1
DateD 27
DateM 4
Datel 1999
Error 0.600169
Source PCP —
Fecommended W alue: Yes

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.

5.4 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
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{&, Dataset Details [Public 46] = e
File Edit View
X B HE BB
Equation 2 -agner Equation [2.5-5-Farm) Property FCP - Saturated Yapor Pressures
Sethumber 46 Lacation public Date 27.04.1339
Autoselect i - User Cardes
Components | Number |Name
47 Chloroform
A B e p |
Parameters
-5.69021 |-2.41011 | 3.18681 -8.34695
Eror 0.600163 [%] Tmin 262734 [K]  Tmax 53335 [K]
Source PCP Source File  PARAM.WwWaG
Additional |ait. Press. [kPa] | arit. Temp. [K]
Values | 547155 536.4
Comment
Figure 17 Data set details
5.5 Calculate

Stored parameter sets can be used to calculate the property at arbitrary temperatures.

2015

It is either possible to calculate values in a temperature range where start and end temperature as well as a step

width can be specified

or single values typed in the data grid.

Start Termperature End Temperature Stepwidth

27565 K 32065 K 1.00 K LCalculate
Temperature |Cal
280
285

DDB Pure Component Equations
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F -
B Calculation =NNCH X
o Exit | Copy | Print
D atazet Infarmation
MHumber; |46 Location: |Public:
Start Temperature End Temperature Stepwidth
26279 K h3335 K 1.00 K
4 Set Validity B ange Values ] [ Calculate Grid Temperatures]
Temperature [K] ‘(aleulated Value [kPa] ‘ -
262,79 4,531616055
263.79 4,801794021
264,79 5.085284704
265.79 5.382595056
266,79 5.694244907
267.79 0.020757092
268.79 0.362707562
269.79 0. 720625505
270.79 7.095093455 T

Figure 18: Calculate properties with stored parameters
6 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 19) 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
20).
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f ™
B Archived Data =R
X Est | [ Refit
L_ocation Entry Componert: Start values:
@ Public Database
ez 1054 2.00000  1200.00000 230.00000
(20 Private Databaze m of 5156 entnesl | | |
£ |Com|:| |Model .| Model: Equation number.  Parameters:
T T e 3 |&ntaine | |4 | |53B336 71153261 26248067 |
ine
User: Dates/Time
2o .
-- [ix | 16012004 180728 |
3 8%  Antoine
4 17343  Antoine Mumber | x |y |Ref. |Daiaset |Used | i
5 7335 Antoine 1 9.034800E+1  1.123900E-3 12101 83925 + L4
5 2985 Antoine 2 9.040000E+1  1.328000E-3 1430 127096 +
7 16583  Antoine 3 9,090000E4+1  1.497000E-3 1430 127096 4+
8 4230 Antoine 4 9.134000E+1  1.546540E-3 1053 14968  +
q 925 | Mathias-Copeman 5 9,135000E+1  1.333000E-3 13582 127097 +
10 425 MathiasCopemar | |6 9,370000E4+1 2.733109E-3 1053 14968  +
11 228 Antoine 7 9,445000E+1 2.666000E-3 13582 127087 +
19 580 Antoine 8 9.624000E+1 4.986258E-3 1053 14968  +
13 908  Antoine 9 9.690000E+1 5.680000E-3 1430 127096 +
14 145  Andrade 10 9,855000E+1 6.666000E-3 13582 127097 +
15 146 Viscosity Vogel 11 1.000000E+2  1.108900E-2 |12101 88925 +
16 |14  Viscosity Vogel 12 1,006000E+2  1.312000E-2 |1430 1270%6 +
7 1 DIFFR 101 Vapor 13 1.007000E4+2  1.314559E-2 | 1053 14968  +
14 1.018500E+2  1.333000E-2 | 13582 12
d ’:I C Vapor Pressure - Antoine M
M Exit
Figure 19 Fit archive Dota Source
Archive E = Append pee File| (3, Append Points |
Foints Refs  Component
499 | [f7 | [1054Ethane | &gl
Temperature Range Dependent Value Range
bo.38307.65 | 3¢ [0.0011239 5066.25 | 3
Th [K] Tc [K] Pc [kPa] Tm [K] pc [ka/m3]
184.49 (NBP.[IZ| 305.40{5TOF|Z| 4883.9{5TOF|Z| 89.85(5TOFFE| 203.1?{5TOF|Z|

’ Fit ] [F=Sum((yexp—'yml},f(syabsﬁwelmabs*dydx}"zj V]
ET=0.01K o =0.5%

BtABony| | Ftaglc=To/g |

New Parameters

Error [%] Limits [*C] Autor

[299676 | |-1s2.80234.5 | schmid |

Parameters Th=184.70 K

|6.96936 711.533 262.481 |

Source Date

|NChiVE | |2014'03’17 | ’ B save (Private DDB) ”E Save {Public DDB)

Figure 20 Refit with archived data
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7 T./P. Evaluation

PCPEquationFit allows with this function the evaluation of
experimental pure component critical data and saturated vapor
pressures together with calculated and estimated values.

Calculate 3| ? About

E Tc/Pc Evaluation

2015

Density Calculation by EQS

For a full investigation it is necessary to have at least a parameter

set for a vapor pressure equation and the Artist program package

Virial Coefficients (Isotherms)

should also be present since it is used for displaying estimated l Virial Coefficients (Simultaneously)

critical data.

Diethyl ether

3.504 ; 180
300' =======:========= _160
250 4pfoooocS soimis 140
2.00 E 120
1.50 4
T 1.00 100 ?
% WEUE | SEEEEE . 9 ’;{ [ 30 -
5 0.00Ff---mmmmredmnaaan 3 60 £
] &
O 050 pfemmmmmmemanaaayaaa [ 40 g-
o
.00k F o0
-1.50 4 o
-2.00 20
-2.501 -
EXIE [ 40
-3.501 60

Temperature [K]

Figure 21 Critical Data Evaluation - Plot

The “Options” page allows selecting vapor pressure

equations from PCPEquationFit and T, and P, estimation

methods from Artist.

DDB Pure Component Equations

@ VTPR Yolume Translation

B Evaluation of Critical Temperature and Pressure

W Cloze

Options | Plat Te.Pe from PCP

] "wagner 2.5-5 E quation
[]"wagner 36 E quation
[] &ntoine E quation

[ Cox Equation

[T DIPPR 101 Equation

[ Mathizs-Copeman [van
[ Mathias-Copeman [Pen
[ Mathizs-Copeman (Soa

[ Melhem-5 aini-Goodwin

4

“apor Pressure Equations | T Estimation Methads | Po Estimation Methods

[ Estended Antoine E quation [Lonza)
[ Extended Antoine E quation [Hysys)
[ Estended Antoine E quation [&spen)

der'wWaalz EQS)
g-Robinzon EOS)
ve-Fedlich-Fwong EOS)

[ Twu-Bluck-Cunningham-Coon [van der waals EOS)
[ TwurBluck-Cunningham-Coon [Peng-Fobinson E05)
[ Twu-Bluck-Cunningham-Coon [Soave-Redich-Kwong EOS)

[Peng-Fobinzan EOS)

[ Stiyiekera [Peng-Robinson EOS)
[ StryiekVera-2 (Peng-Fobinson EOS)
[ Schwartzentruber-R enonw atanasin [van der 'waals E05)

[ 5 chwartzentruber-F enonw atanasii [Peng-F obinson E0S)

[ Schwartzentruber-R enonw atanasin (5 oave-Fedich-Kwong EDS)

I

Plot STOFF Te/Pc
Plot PCP Te/Pc

T[K]: P [kPa]: Quality:

Figure 22 Critical Data Evaluation - Vapor Pressure
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Diethyl ether

4.00 200
3.90 :_195
3.80 i
190
3.70 1t
3.60 185
3.50 4 :
T [ 180 x
o : E : o
o 330 | 175 o
= [ =
B 320 4 L 170 &
= 310 5
B 165
3.00 i
2.90 - 160
2.80 4 1 :_155
270 i
260 ;'15']
250 MW 145

23 24 25 28§ 27
Temperature [K]

Figure 23: Zoomed in for Critical Point

The resulting diagram shows all experimental, calculated, and estimated data points in a Temperature vs.
Pressure plot. Deviations are shown in the same diagram with its scale on the diagram's right side.

The diagram allows switching between “T vs. P”” and “1000/T vs. log;o P”” and the display of the deviations can
be switched on and off.

The important point is the end point of the vapor pressure curve. The experimental and estimated critical T, and
P, are shown as horizontal and vertical line. The intersections give a hint where the correct critical point lies.
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8 Density Prediction by Equation of State
| Calculate :H ? About

Mg Tc/PcEvaluation
Density Calculation by EQS

Virial Coefficients (Isotherms)

Virial Coefficients (Simultanecusly)

This dialog

» Close

Model
|Peng-F‘.obinson + Mathias/Copeman El Calculahe

Available Sets |7-034’9 (Public DDE) El [ Use saturated Vapor Pressures

Temperature [K] | Pressure [kPa] |Vapor Volume [m2/meol] | Liguid Volume [m2/meol] |Vapor Density [ka/m2] |Liquid Density [kg/m2]
450 400 0.008390441 0.00010200 13.4065 1170.3673
475 250 0.01535781 0.00011636 7.7529 1025.8986
422 0.03413480 0.00009333 3.9872 1279.0320

Figure 24: Density Prediction
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 o 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]
pressures. The pressure can either be given directly or the saturated vapor |4sp 1541,280771
pressure can be used. The saturated vapor pressure would be determined by 475 2318513650
the equation of state.
422 922.802349
Figure 25: Using saturated vapor
pressures
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9 Virial Coefficients

Original Author: Romana Laznickova
9.1 Isotherms

9.1.1 Rationale

The sub program ISOTHERM calculates second and third virial coefficients from qualified isothermal gas-
phase PVT-data. The program also allows to compare the datasets and judge their quality.

9.1.2 Application Flow

The program allows either to load a pure component properties file containing PVT data or searches the datasets
itself after a component has been selected.

The data from this list are sorted by temperature and data points measured at the same temperatures are
collected and combined in isotherms.

These isotherms are searched for applicable data. For the calculation of virial coefficients only data up to % of
the critical density are used. Near the critical isotherm, at reduced temperatures between T,=0.95 and T,=1.2,
only data with densities up to %2 of the critical density are used. If an isotherm has at least two data points in the
specified range it will be used to regress the second and third virial coefficients.

The virial coefficients are regressed by an optimizing algorithm which minimizes the sum of the squared errors
of the compressibility factor. The quality of the optimization can be judged by the absolute and relative
deviation in the compressibility factor and the density of the regressed virial equation from the experimental
values. The regression quality is also characterized by the numbers square root from the mean squared error of
the compressibility factor and the density. Additionally the program determines a maximum pressure (PmaxB),
which gives a real density value for a virial equation made up only with the second coefficient B.

The results are listed on screen giving an overview over all temperatures. Regression results are given for all
temperatures where experimental data points have been available. The experimental datasets are listed together
with the regressed second and third virial coefficients, the maximum pressure (PmaxB), the absolute and
relative density deviation and both characterization numbers.

9.1.3 Description of the Graphics Output

Compressibility Factor—1
Density

with B and C is a straight line in this case. The axis intercept on the y-axis is the second virial coefficient B and

slope of the straight line is the third virial coefficient C. This projection allows evaluating the quality of the

optimization in a very clear way. For isotherms where B and C have been obtained a calculated line is included.

The main chart is the display of against the density. The virial equation build

There are four other charts which display differences between the experimental values and the correlation:
1. Absolute deviation in the density,

2. Relative deviation in the density,

3. Absolute deviation in the compressibility factor,

4. Relative deviation in the compressibility factor

against the density.
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The chart also includes the critical density.

9.1.4 Mathematical and Physical Relations
9.1.4.1 Display of Compressibility Factor-1 against Density

This presentation is based on the relation for second virial coefficient

. -1
B=lim| %=
dl->0( d )

and the third virial coefficient

z—1
6 z -
d

C=li
o T ad

The equation evolved up to the third virial coefficient

Z:]_+B>I<d+C>l<d2

Compressibility Factor—1
Density

is a straight line in the presentation of against density.

z—1

o

Because virial coefficients are normally shown in molar units (B [cm**mol™], C[cm®*mol~]) and densities in

Compressibility Factor—1
Density

[kg*m™]. If the third virial coefficient shall be determined graphically from this presentation it is necessary to
convert both units.

9.1.4.2 Optimization

The optimization routine searches for a combination of the second and third virial coefficients where the sum of
squares of errors of the compressibility factor is minimal.

=B+C-p

[kg*m?] the ordinate shows in [cm**mol '] and the abscissa shows densities in

F=Y. (z—zcalc)' = Min

1 runs over all experimental data points for a specified isotherm. The compressibility factor z; is
calculated from the measured temperature T, pressure P;, and density p.
P:M
z,=
pirRT
The virial equation calculates the compressibility factor zcalc; for the experimental density p;
anlc,i:]-+B "pi+C 'plz
with

B C i
B’:M and C ':W Equation 8
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The minimum of the objective function F=F(B',C’') is determined mathematically exact. The
necessary condition for a minimum is the existence of a combination of the second and third virial

coefficients that the partial derivations of the objective function by B' and C' are zero.

OF _ OF _
W_O and ﬁ—O

These conditions lead to linear equation system.
P-M
S 0B Y p-CY pi=0
Z,-: =P, Zpl Zi‘,pl
P:M-p

2= Pi—B" 2 p—C X p!=0

i

This equation system is solved by the Gauf3-Jordan method. The results are the second and third virial
coefficients B' and C' in mass units. These values are converted by equations (8) into molar units. The
program displays the second virial coefficient in [cm**mol"'] and the third in [cm®*mol~].

9.1.4.3 Evaluation of the Optimization Quality

The goodness of the optimization can be evaluated by the difference between the experimental values and the
calculated values.

« absolute deviation in the density
pi_pcalc,i

- relative deviation in the density

pi_gicalc,i'loo'

- absolute deviation in the compressibility factor

Zi™ Zqlc, i

- relative deviation in the compressibility factor
5 eaiei 10,

z

i

These deviations are determined for all experimental values.

Additional quality numbers are square root from the mean squared error of the compressibility factor
2

z (Zi_zcalc,i)
and the square root from the mean squared error of the density
2

Z (pi_pcalc,i)

These number are obtained only from the experimental values used in the optimization. n is the number of these
values.
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9.1.4.4 Pressure PmaxB

A virial equation with only B is quadratic against the density. If the second virial coefficient is negative, it
depends on the pressure if the quadratic equation yields real solutions for the density. The pressure PmaxB is
the maximum pressure where the equation with only B yields a real solution.

R-B

PmaxB=— 1B

9.1.5 Practical Tips

This program only calculates virial coefficients from measured values in a reasonable range, despite this
statement it is still necessary to carefully evaluate the results.

+ Experimental values might be distributed only in a narrow range which might lead to an arbitrary result
depending on scattering.

- Ifthe densities are very small the experimental error will increase.
9.1.6 Gas Constant, Molar Mass, Critical Density

This program uses the gas constant R=8.3144 ——— . The molar mass and the critical density are taken

K-mol
from the DDB file STOFF.
9.2 All Data Simultaneously
9.2.1 Rationale

The simultaneous correlation can be used for the evaluation of PVT datasets, especially for non-isothermal data
(see previous chapter 29 “Isotherms* for isothermal data). Additionally the program allows to select datasets
and interpolation between different data. The implemented virial equation regresses the second and third virial
coefficient and uses a two-parameter temperature relation. Therefore the correlation needs at least four points in
a system.

9.2.2 Problem Description

The correlation is a three-dimensional problem. T;, P;, p; are lying on a surface. This surface has to be described
by the virial equation with second and third coefficient and a two-parameter temperature function.Because it is

hard to obtain meaningful three-dimensional graphical displays the program uses a projection of the PpT space
to the Pp (pressure against density) plain. The virial equation is drawn as a series of isothermal P=f(p) curves.
9.2.3 Regression

The objective function is

F:Z(Zi—lmlc’i)z-)Min with Z:pl_D;:_\ii

The virial equation is
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anlc,i

2
=1+Bi'(%)+Ci'(%) with M [kg/mol], B [m*/mol], C [m®*mol~]

The two-parameter temperature dependence for the second virial coefficient B is

bl bz
REED

Two-parameter temperature dependence for the third virial coefficient C is
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The exact mathematical solution ( b =0, b =0, FE =0, ac =0 ) leads to the linear equation system:
1 2 1 2

A X+ Ay X+ Ay X +A X, =D,

Ay X+ Ay X+ Agy X3+ Ay X, =D,

A X+ Ay X+ Ay X3+ Ay X, =D,

Ay X +A X, +A43'X3+A44'X4 =D,
with

b, =Xy, by =Xz, €1=X3, C2 = X4
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This equation system is solved by the GauB3-Jordan method. The results are
b,[m*mol K"
b,[m*mol K]
c,[m*mol > K"?]
c,[m*mol*-K"]

On screen the values are multiplied by 10° for b; and b,, and 10" for ¢, and ¢, (m=>cm).

9.2.4 Short Tutorial

X Close | m Help

Component 1051 (Methane)
Molecular weight: 0.0160428 kg/mol

Total number of points: 7492
Possible number of points: 7492
Used number of points: 7492 (Limited)

Texp[K] Pexp[kpPa) Dexp[kg/m3]

7.7e+02 L [20568]
6.7e+02 101 0.29 [20568]

5.7e+02 101 0.341 [20568)
4.7e+02 101 n.412 T205AR1

Figure 26: Start Screen

Start ScreenFigure 26 shows the start screen of SIMULTAN. The PVT data are either obtained from the DDB

pure component properties database if a component is selected or loaded from a PCP interface file which has
been created by another program.
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After selecting a component or loading a file the program display the ranges in density, pressure, and
temperature and allows here to set new limits.

Figure 28: Pressure Limits

Figure 29: Temperature Limits

Temperature Limits: |

After these dialogs the program immediately regresses the virial coefficients and display a result. The result list
gives

® =N kWD

name of component with its molecular weight,
number of points given and used,

the experimental values either from file or database,
used temperature, pressure, and density limits,

the regressed by, by, ¢, ¢; values,

examples if the B and C at 353 K,

a table with experimental and calculated data,

error numbers for specifiying the quality of the regression.

The plot output displays six charts.

1. normal plot (no isotherms)
2. Bagainst T
3. Cagainst T
4.
5
6

relative compressibility factor deviation

. compressibility factor deviation

. relative density deviation
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7. density deviation
8. normal plot: P against molar density

The plot output has a context menu (see Figure 30) which allows to display the experimental data in the
database retrieval program or all the data coming from a single reference or some component details.

Additionally it allows to select data from a single reference for
correlation. In this case the program recorrelates by, b, ¢, ¢, only from
this reference's datasets.

Display Dataset

Display Reference Data
Display Component Data
The chart contains some additional lines which are the critical density, 0.5
and 0.75 of the critical density, a zero line and the critical pressure, if the
Figure 30 ordinate shows pressure values.

Regress Data From Reference 299
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10 Volume Translation

VTPR uses a volume translation based on the difference between the experimental volume and the volume
calculated by the Peng-Robinson equation of state at T=T.*0.7. This temperature is normally quite close to the
normal boiling point. PSRK normally does not use a volume translation for the Redlich-Kwong EOS but it can
use such a correction, in principle.

In this dialog

¥ Close
Calculation |5 Diagram |

Density Equation
(@) DIPPR 105
{_JDIFPR 115

Equation of State
(®) Peng-Robinson

() spave-Redlich-wong

Vapor Pressure
(_JDIFPR 101

{®) E0S-Alpha Function | E Save (Public DDE) |

| H Save (Private DDB) |

) Polynomial

ParameterDBE Content

#DDB

MName

Acentric Factor

Tc [K]

TatTr=0.7 [K]

Pe [kPa]

c by Te,Pc,Ve (Rackett) [cm2/fmaol]
Psat by EQS [kPa]

Volume by EQS [om?/mol]

Volume by EQS + ¢ [cm3fmaol]
Density by EQS [kg/m3]

Tmin {DIFFR, [K])

Tmax (DIPPR, [K])

Density by DIPPR [kag/m?]

Volume by DIPPR. [cm?fmal]

C by density diff,

Rel. Dev. in o [%]

Rel. Dev. in V{PR)+c and V{DIPPR) [%E]

47

Chloroform
0.21600001
536.40002
375.43002
5471.55
-10,334743
331.50463
34,185399

94, 5701420642906
14180254

203,15

535.95

1325.1174
90.087893
-5,902453451690433
75.9

5.0

1

Recommended Value: Undefined
Dataset Mumber: 47924
Location: Public DDB

Key Value

C1 47

COUNT 1

DateD 14

DateM a

Datel 2011

EQS Peng/Robinsan
EQID 101
LOCATION 0O

Model 2

SETMUM 47924

Source DIPPR. 105 Liguid Density Parameters
Unit cm3maol

C -5.90275

Volume=

the volumes calculated by the equations DIPPR 105, DIPPR 116, and Polynomial are used as source for the
experimental volume. The left table shows the calculation result with the volume translation value ¢ in light

green.

The right table shows the already stored values in the parameter data bank.

The “Diagram” page shows the different calculated volume (1/p) curves, a vertical line at T.*0.7 and

experimental values from the pure component property data base.
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M Close
Calculation ﬁDiagraﬂ

NP0 Hann

Chloroform

DIPPR 105
DIPPR 116
Folynomial
Tr=20.7
EQS (P from EQOS)
159 [0]
257 [0]
a790 [0]
12092 [0]
14647 [0]
20702 [0]
22799 [0]
23427 [0]
23793 [0]
24348 [0]
24512 [0]
25387 [0]
27588 [0]
29513 [0]
29656 [0]
29809 [0]
29905 [0]
29951 [0]
40199 [0]
40377 [0]
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Volume=  197.904 EQS (P from EOS)
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