
C H A P T E R  V I I I

ST R U C T U R E  A N D  U SIN G  TH E PR O G R A M

This chapter presented produce o f  development o f  a database programming for 
searching and estimating properties o f  gases and liquids and the methods for using the 
program. Linking this program with the other programs is also included in this 
chapter.

8.1 T H E R M O D Y N A M IC  M O D EL
In this work, Redlich-Kwong(RK), Soave-Redlich-K wong(SRK ), and Peng- 

Robinson(PR) equations are used to predict thermodynamic properties o f  gases and 
liquids. For Vapor-liquid equilibria, Raoult’s law is introduced to predict the 
properties o f  gas and liquids for ideal solutions. SRK and PR equations are used to 
predict these properties o f  nonideal solutions.

8.2 A SSU M P T IO N S A N D  R E ST R IC T IO N S OF TH E PR O G R A M
8.2.1 A ssum ptions

The assumptions for estimating properties o f  gases and liquids are as follows:
- N eglected heat o f  m ixing between the mixtures.
- Neglected binary interaction parameters therefore, kjj = 0.
- Reference state for calculating enthalpy and entropy changes is at ideal gas 

state, temperature at 273.15 K and pressure at the system pressure.

8.2.2 L im itation
This program can be used for
- Normal fluid (nitrogen, oxygen, carbonmonoxide, and hydrocarbons).
- Nonpolar substances and slightly polar substances.
- Subcritical region.
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This program can not be used for
- Polar compounds.
- Large m olecules (polymers) and electrolytes
- Estimation fugacity and fugacity coefficient o f  liquid mixture.

8.3 ST R U C T U R E  A N D  L IN K IN G  W IT H  TH E O T H E R  PR O G R A M S
A database program for searching and estimating properties o f  gases and 

liquids is com posed o f  six main parts as follows:
1. Database for collecting thermodynamic properties and transport properties. 

One part stores thermodynamic properties such as critical temperature, critical 
pressure, critical volum e, critical compressibility factor. The other part stores 
transport parameters, which are constants for calculating liquid viscosity. Data in the 
database w ill be stored in form o f  text file.

2. Database management system  for accessing data in the database and 
transfering data to other programs.

3. Searching properties o f  a compound is used to search the physical and 
thermodynamic properties o f  gas and liquid in a database.

4. Estimation thermodynamic properties is used to predicting thermodynamic 
properties o f  gases and liquids together with vapor-liquid equilibria.

5. Interface on W indows is used to show the results o f  prediction 
thermodynamic properties, transport property and the properties o f  a compound.

6. Linking with the other programs is written in the same language
(Turbo c ++ ). This program has been designed with main program for linking to 
other programs by transfering data from the main program to other programs. This 
program is written with the concept o f  object -oriented program m ing(OOP).

Figure 8.1 shows a structure o f  the program and method for linking with the 
other programs which must be written in the same language.
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8.4 C O M P O SIT IO N  O F T H E  M A IN  PR O G R A M
When the program is executed, the first menu is appeared as Figure 8.2. The 

menu is com posed o f  File, Select, Estimate, Run and Help command.

8.4.1 File com m am d
File command consists o f  exit command which is used for exit the program 

and return to main menu o f  W indows as shown in Figure 8.3.

8.4.2 Select com m and
Select command consists o f  Single component command, Multicomponent 

command, and Viscosity component command as shown in Figure 8.4.
Single component command is used for selecting a compound for searching 

properties and estimating vapor pressure, heat o f  vaporization, as shown in Figure 8.5.
Multicomponent command is used for seclecting compounds for estimating 

compressibility factor, molar volume, fugacity, fugacity coefficient, enthalpy, entropy, 
enthalpy and entropy departure, vapor-liquid equilibria (bubble-point pressure, dew 
point pressure, bubble-point temperature, dew-point temperature, and isothermal 
flash) as shown in Figure 8.6.

V iscosity command is used for selecting a compound for estimating liquid 
viscosity as shown in Figure 8.7.
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8.4.3 E stim ate com m and
Estimate command is used for estimating thermodynamic properties, transport 

property, and vapor-liquid equilibria. Figure 8.8 shows Estimate command and Figure
8.9 is an example for estimating bubble-point pressure. User must input temperature 
and mole fractions for calculating bubble-point pressure.

8.4.4 Run com m and
Run command consists o f  Search command and Result command . Search 

command is used for showing the results o f  searching the properties o f  gas and liquid. 
Result command shows the results o f  estimating properties o f  gases and liquid. Run 
command is shown in Figure 8.10

8.4.5 Help com m and
Help command has the detail about the methods for using keyboard when 

there is no mouse on a personel computer . Help command is shown in Figure 8.11.
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3. Search properties 
of a compound.

f
* -----------
------------►

6. N4ain program
à แ---- * •. ' •.----

4. Estimaticn o f  the properties o f  gases and liquids
- vapor pressure.
- heat o f  vaporization.
- liquid viscosity.
- phase compressibility, fugacity, fugacity 

coefficient.
- enthalpy, entropy
- vapor-liquid equilibria

- bubble point pressure
- dew point pressure
- bubble point temperature
- dew point temperature
- isothermal flash

> 5. Interface on 
Windows

6. The other programs 
such as simulation 
of distillation 
column.

Figure 8.1 Structure of a database system for searching and estimating properties of 
gases and liquids
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Figure 8.2 Menu o f  a database program for searching and estimating properties o f  
gases and liquids

assafr Database Program for Searching and Estimating Properties รืฒเ฿ร่รร฿ร์
S e le c t E s tim a te  B u n  H e lp

H " 1

Figure 8.3 Menu o f  File command
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แ
EstimateSelec t______

Single component -si (ร)
Multicomponent (M) 
Viscosity component (V)

I เ ฒ เ « เ !
Run Help

Figure 8.4 Menu o f Select command
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List of Compounds A seleted Compound
1-1 -dimethylcyclopentane 
1-2-butadiene 1-2-pentadiene 
1-3-butadiene
1-butene1-butyne
1-chlorobutane1-decene
1-heptanol1-heptene
1-hexanol1-hexene1-methyl-2-ethylbenzene1-methyl-3-ethylbenzene1-methyl-4-ethylbenzene
1-octanol
1-octene
1-pentanol1-pentene__________

1-butene

JMED 0 ( ] M 3 0 [ 3 0

0 S È D 0 Ë ] 0 . 3 3  j 3 0

บ ิ] [ v ] ( v 0 0

Get Compound Close

Figure 8.5 Windows o f Single component command
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^ K - ---------------- ----------« M -A —
List of Compounds Seleted Compounds
chlorinechlorobenzenechloroformcis-2-hexene

cyclohexanecyclopentanecyclopropanedeuteriumdifluoromethane
g p E , : ,ethanol ethyl amine ethyl chloride ethyl formate ethylbenzene ethylcyclohexane ethylcyclopentane ethylene
D Deselect Mode

cyclobutanecycloheptaneethane

Get Compounds
Set Compounds

4
Indices Box
75 ♦

♦
*J___________________ 4

Close

Figure 8.6 Windows o f Multicomponent command



76

a « u u m m § :

List of Compounds A seleted compound
1 -1 -Dichloroethane1-2-Dibromoethane1-2-Dibromopropane1-2-Dichloroethane1-2-Difluoroethane1-3-Butadiene1-Butene
1-Heptene1-Hexene1-lodo-2-methylpropane1-Octene1-Pentene2-2-Dirnethylbutane2-2-Dimethylpropane2-3-Dimethylbutane2-Methyl-2-butene2-Methylbutane2-Methylhexane

1-Decene

aSiÏ M 5 H5ÏD E M ป ิอ

0 0 พ M พไ:-ฮ อ

0 0 Ü 0 E O 0 Ô D

Get Compound Close

Figure 8.7 Windows of Viscosity command
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File Select เ ฒ เ แ ฒ ฒ พ f a .

Vapor pressure (ร]Heat of vaporize (ร]Liquid viscosity (V)
z. V, f, f/p (พ)H, ร, H- Ho, ร- So (พ]
Vapor-Liquid equilibrium [Mf, Bubble_p Calc V (MJ "■ นDew p Calc (พ]Bubble T Calc (พ)Dew T Calc (พ]Isothermal Flash Calc (M)

Figure 8.8 Menu of Estimate command
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i g T .............. Bubble-Point Pressure Calculation

Equations 
Ideal solution ะ 
Nonideal solution

o  Raoult's law
o  Soave ® Peng-Robinson

Input feed temperature ะ 200 ร J
F ±|K  ร

Initial guess of bubble-point pressure ะ 0 bars i

Input mole fractions ะ

Selected compounds Mole fractions
1 ethane
2 methane

Figure 8.9 Windows of bubble-point pressure calculation
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RunFile Select Estimate mi Help

รุ่ปีÉ
Result of estimation
Search properties (ร)

Figure 8.10 Menu o f Run command
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t i r — r .  - \ - m t r : .................. : ................. ;...................J j

Help of the database program Close

Command Shortcut Keys Function

File Alt+F Manage files.

Select Alt+S Select the compounds in database.

Estimate Alt+E Estimate properties of compounds.

Run Alt+R Show the results of estimation.

Help Alt+H Help for using control button.

Tab Tab Move a cursor.

Figure 8.11 Windows o f Help command.
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