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LICENSE AGREEMENT AND LIMITED WARRANTY 

 

You should carefully read the following terms and conditions. Your using of this Program 

indicates your acceptance of them.  If you do not agree with this terms and conditions, you 

should promptly return the complete package and your money will be refunded.  
 

SYSTEK provides this Program and licenses its use to you. You are responsible for selecting the Program 

to achieve your intended results and for the installation, use and results obtained from the  program. 

 

This Program is a proprietary product of SYSTEK and is protected by copyright laws. Title to 
the program, or any copy, modification or merged portion of the Program shall at all times 
remain with  SYSTEK. It is licensed for use for a specified period as described below. 
 
LICENSE 
 
This software package is licensed to an individual or a company for a period of ten years from 

the date of payment of the license fee. If the software is leased, the license is valid for the 
period of the lease only. Continued use of the software requires renewal or extension of the 
license by payment of a renewal fee, determined by SYSTEK at the time of renewal.  As a 
licensed user, you may: 
a. Use the Program on a single machine. The Program may be transferred to and used on 
another  machine but shall under no circumstances be used on more than one machine at a 

time. If SYSTEK designates the Program as a network Program, it may be used on a network 
system approved by SYSTEK. 
 
b. Transfer the Program together with this License to another person, but if only the other 
person agrees  to accept the terms and conditions of this Agreement. If you transfer the 
Program and the License, you must at the same time either transfer all copies of the Program 
and its Documentation to the same person or destroy those not transferred. Any such 

transfer terminates your License.  
 
You may not: 

a. Transfer or rent the Program or use, copy, modify or merge the Program in whole or in 
part except as expressly permitted in this License.  
 
b. Decompile, reverse assemble or otherwise reverse engineer the Program. 

 
c. Reproduce, distribute or reverse the program documentation. 
 
IF YOU DO ANY OF THE FOREGOING, YOUR RIGHTS UNDER THIS LICENSE WILL 
AUTOMATICALLY TERMINATE. SUCH TERMINATION SHALL BE IN ADDITION TO AND NOT IN 
LIEU OF ANY CRIMINAL, CIVIL OR OTHER REMEDIES AVAILABLE TO  SYSTEK. 

 
LIMITED WARRANTY  

EXCEPT AS SPECIFICALLY STATED IN THIS AGREEMENT, THE PROGRAM IS PROVIDED AND 

LICENSED "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED 

INCLUDING BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND 

FITNESS FOR A PARTICULAR PURPOSE. 

 
SYSTEK warrants the Program will substantially perform the functions or generally conform to 
the Program's specifications published by SYSTEK and included in this package. 
 
SYSTEK does not warrant that the functions contained in the Program will meet your 

requirements or  that the operation of the Program  will be entirely error free or appear 
precisely as described in the Program documentation. 
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LIMITATION OF REMEDIES AND LIABILITY 

The remedies described below are accepted by you as your only remedies and shall be 
available to you only if you or your dealer returns the enclosed registration form to SYSTEK 
within ten days after delivery of the Program to you.  

 
SYSTEK's entire liability and your exclusive remedies shall be: 
a. If the Program does not substantially perform the functions or generally conform to the 
Program's specifications published by SYSTEK, you may within 30 days after delivery, write to 
SYSTEK  to report a significant defect. If SYSTEK is unable to correct  that defect within 30 
days after receiving your report, you may terminate your License and this Agreement by 
returning   the Program disk and Hardware key security device and your money will be 

refunded.  All copies of the Program in your possession shall be deleted or destroyed.  
 
If this software was acquired as part of a training class or workshop, the above refund 
privileges do not apply. No refund will be provided. 
 
b. If the Program disk is defective within 30 days of delivery, you may return it and SYSTEK 

will replace it. 
 
TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, IN NO EVENT WILL SYSTEK BE 
LIABLE TO YOU FOR ANY DAMAGES INCLUDING LOST PROFITS, LOST SAVINGS, OR OTHER 
INCIDENTAL OR CONSEQUENTIAL DAMAGES , ARISING OUT OF THE USE OR INABILITY TO 
USE THE PROGRAM, EVEN IF SYSTEK OR DEALER  AUTHORIZED BY SYSTEK HAS BEEN  
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. 

 
GENERAL 
This Agreement will be governed by and construed in accordance with the laws of the State of 
Delaware.  
 
Any questions concerning this Agreement should be referred in writing to SYSTEK at the 
address shown at the web site or email at the address shown in the Technical Support section 

of the manual: 
 

 
Email: support@systek.us  

 
Web site: www.systek.us   

 
 

YOU ACKNOWLEDGE THAT YOU HAVE READ THIS AGREEMENT AND BY USING THIS 

PROGRAM INDICATE YOUR ACCEPTANCE OF ITS TERMS AND CONDITIONS. YOU ALSO 

AGREE THAT IT IS THE COMPLETE AGREEMENT BETWEEN US AND THAT IT SUPERSEDES ANY 

INFORMATION YOU RECEIVED RELATING TO THE SUBJECT MATTER OF  THIS AGREEMENT. 
 

Copyright 1982-2010 SYSTEK. All rights reserved. No part of  this  program  may  be 
reproduced,  stored  in  a  retrieval system,  or  transmitted,  in  any  form or  by  any 
means, electronic,  mechanical, photocopying  or otherwise,  without  the prior  permission of 
SYSTEK. 

 

Version 6.1 

September 2010 

 

 
 

 

 

 

mailto:support@systek.us
http://www.systek.us/
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1. Introduction 
 

GASPROP™ calculates the physical and thermodynamic properties of a 
natural gas mixture, given the compositional data.  You can input the mole 

percentage composition of each component in the natural gas mixture, 
such as 85% methane, 10% ethane, etc. and  the program will calculate 

the  apparent molecular weight and gravity (relative to air =1.00) of the 
natural gas mixture, along with other properties such as viscosity, specific 

heats - Cp and Cv, the ratio Cp/Cv,  and the Compressibility factor Z at a 
specified temperature and pressure. The latter can be calculated using one 

of the various methods, such as Standing-Katz, CNGA and AGA methods.  
Calculations are based on a built-in database of 25 gas component 

properties. You may update the database by adding new components and 
their properties.    

You input the molecular composition of natural gas mixture comprising of 
various components.  For each component such as Methane, Ethane etc. 

the molecular content is input such that the total equals 100%.  The 
program uses the built-in database of gas properties consisting of 

molecular weight, gross heating value, viscosity, specific heat, critical 
temperature and critical pressure. From the database, using the properties 

of the components, the program calculates the apparent molecular weight 
of the natural gas mixture, the pseudo-critical temperature and pressures, 

specific heats and the compressibility factor.  

You may use this program in conjunction with SYSTEK’s hydraulic 

simulation model GASPROP, to input a compositional model of the natural 
gas transported through the pipeline. 

 

The output from the program consists of apparent gas molecular weight, 
specific heat ratio, reduced temperature and pressure and Z factor 

pressure and temperature. 
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Introduction 

 

Data is entered using the familiar pull down menus and dialog boxes under 

the Microsoft Windows operating environment.  Default data is provided in 
most cases.   Molecular percentage data is entered using an Excel 

compatible spreadsheet.  The data is stored in a proprietary format with a 
file name extension .SS3, but the spreadsheet information can be 

imported and exported with Excel.   
 

The calculated results are displayed on the screen, as well as saved in a 
disk file for later viewing or printing.  A printed hard copy of the calculated 

results can be created simultaneously with screen output. 
 

This software can be run on Pentium and Athlon based computers and 

compatibles with a minimum of 1 GB RAM running Microsoft Windows 
XP/Vista or Windows 7 operating systems.  A minimum hard disk space of 

25 MB is required for installing the program. Multi-user and network 
versions of this software are also available. Please contact SYSTEK for 

information and pricing. 
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2. Getting Started 
 

The software program is supplied on a CD-ROM that must be installed on 
your computer’s hard disk as described below. If you purchased a USB 

dongle version (hardware key) follow the installation steps under section 
2.1 below. However, if you have an internet authenticated version of the 

program that does not use a dongle follow the steps under section 2.2. 
 

This single user license entitles you to use the software only on one 
computer at a time.  If you purchased a multi-user or network license, you 

are entitled to use the software on more than one computer as described 
in other documentation that accompanied the software. 

  

2.1 Installation – USB dongle version 
 

The software is protected by a USB dongle that plugs into your 
computer’s USB port.  This dongle is plugged into the USB port after 

the installation of the software. This dongle, shown in the figure 
below, must be in place for the software to operate properly.  Do not 

attach the dongle until after the dongle installation step is 
completed. 
 
 
 
 
 
 
 
 

 
Since the dongle is critical to the operation of the software, it must be 

stored safely when not in use.   It is recommended that Laptop 
computer users remove the dongle from the printer port before 

packing the laptop in its carrying case. 
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The software will work only with the specific USB dongle included with the 

program CD. If this is an upgrade to the program, you will continue to use 
the original USB dongle when you first purchased the software. The USB 

dongles cannot be interchanged.  Each dongle is specific to the software.   
 

With one licensed copy, the program may be concurrently installed on 
more than one computer. However, the software will only run on the 

computer that has the USB dongle attached.   
 
 

A lost or damaged dongle is equivalent to losing the software. A 
replacement dongle can only be obtained at the full retail price of the 

software. In other words, the dongle costs as much as the software 

itself.  

 
 

Before starting the installation process, close all running applications and 
turn off any virus checking software, if currently present on the hard disk.  

If you want to ensure that the program disk is free of any virus you may 
run the virus scanning software and check the program CD prior to 

starting installation.  

 
 

Step-1: 
Insert the software CD into the CD-ROM drive. If Autostart is enabled on 

the CD-ROM drive, setup will start automatically. If not, from the Start 
button choose Run.    

 
Type the following in the resulting screen:    

 
 G:\setup and press Enter 

 
Where G represents the drive letter for your CD-ROM drive.  

 
Follow the subsequent screen instructions to continue with the installation 

process.    
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Step-2: 

 
After the software is installed, the Dongle Installation will automatically 

start.  
 

Do not attach the dongle until after the dongle installation step is 
completed.  

 
Initially, the screen below is displayed: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Choose the USB Dongle type and Standalone installation type as shown 
and click Begin Install. 

 
Next, the following screen is displayed.  Click OK to confirm. 
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When the dongle installation is completed (may take a few minutes), and 
a message is displayed to this effect, you should attach the dongle to one 

of the USB ports as directed in screen below. 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The computer will recognize the dongle and the software driver will be 

installed automatically.   
 

After the setup is completed and you start GASPROP software from the 
Windows Start button, the User Registration screen will prompt you to 

enter your name, company and the software serial number.   

 
The serial number found on the software CD container must be 

entered exactly.  Otherwise the installation will be incomplete.   
 

The Licensed User is eligible to receive free technical support for one year 
from the date of purchase.  After this period, the User may sign up for an 

annual Software Maintenance Program.  
 

 

              
 Put your original software CD-ROM away safely. 
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Manual Installation of dongle files 

 
If for some reason the dongle installation does not start 

automatically then you must manually start the dongle program 
(Keylok.exe) from the Start/Run button as follows: 

 
 Keylok /B   and press enter 

 
The above must be executed from the SYSTEK folder containing the 

Keylok.exe program. After this go back to Step 2 above to continue 
installation. 

 
 

 

After the setup is completed, the User Registration screen will 
prompt you to enter your name, company name and the program 

serial number.  The serial number found on the program CD 

container must be entered exactly.  Otherwise the installation will 
be incomplete.   

 
Once installation is completed, a program icon and program folder will 

be automatically created.  You may launch the program from the 
Windows Start button.  You may also create a shortcut to the 

program on your desktop. 
 
 

2.2 Installation – Internet Authenticated Version 
 

Before starting the installation process, close all currently running 
programs and turn off any virus checking software, if present on the 

hard disk.  If you want to ensure that the program disk is free of any 
virus you may run the virus scanning software and check the program 

CD prior to starting installation.  
         

Insert the software CD into the CD-ROM drive. If Autostart is enabled 
on the CD-ROM drive, setup will start automatically. If not, from the 

Windows Start button choose Run.    
 

Type the following in the resulting screen: 
 

 G:\setup and press Enter 

 
Where G represents the drive letter for your CD-ROM drive.  
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Follow the subsequent screen instructions to continue with the 

installation process.  
 

After the setup is completed, the User Registration screen will 
prompt you to enter your name, company name and the program 

serial number.  The serial number found on the program CD 
container must be entered exactly.  Otherwise the installation will 

be incomplete.   
 

You must be connected to the Internet to register the program 
and obtain a license. Otherwise you will not be able to run the 

software after installation. 

 
Once installation is completed, a program icon and program folder will 

be automatically created.  You may launch the program from the 
Windows Start button.  You may also create a shortcut to the 

program on your desktop. 
 

 

2.3 Retaining/Releasing - Internet Authenticated Version 
 

To launch the program, you will either use the Windows Start button or click the program 

icon from the Program menu.  If the program is properly registered and the license obtained, 

you will be able to start the program.   

 

When you quit the program, you will be prompted to either retain control or release control of 

the program in the event you want to use the current license on another computer.  This 

enables you to quit the program on your work computer, release control and restart the 

program on your home computer or on a laptop while traveling. However each time you quit 

the program you must release control if you want to run the program on another computer. 

Also, internet access is required to do this.  

 

Remember that once a program is registered and control is retained on the computer, the 

license can only be released from that computer.  If you have multiple SYSTEK programs 

installed on your computer, you can use the utility program called SYSTEK Control Panel to 
release or retain control of selected SYSTEK programs. This program ControlPanel.exe is 

located in the GASPROP folder. 

 

2.4 Installation on a Network  
 
If you are licensed to use the program in a network environment, the software may 

be installed on multiple workstations on your network. The software can then be 

run from any workstation on the network, subject to the maximum user limit 

programmed during the installation process and in accordance with your license.  

PLEASE REVIEW SEPARATE DOCUMENTATION ON LAN/WAN 

INSTALLATION SUPPLIED WITH PROGRAM. 
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2.5 Uninstallation 
 
Prior to uninstalling GASPROP, save all data files (TOT files), Gasdatabase.SS6, 

GasdatabaseM.SS6 and simulation reports that you may need for later use.  To 

uninstall the software from the hard disk, go to the Windows Start button and 

choose Settings. Next select the Control Panel and click on Add/Remove 

Programs. Follow subsequent instruction to uninstall GASPROP. 

 

You can no longer run the program, until you re-install it again as described in the 

Installation section. 

 
 

             Put your original program disk away safely. 
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3. Features 
 

GASPROP is used to calculate the properties of a natural gas mixture, from 

the properties of its components.  It calculates the molecular weight, specific 
gravity, viscosity, specific heats, gross heating value and the compressibility 

factor at a specified temperature and pressure. Despite the complexity of the 
program it is very user friendly.  Online HELP is available in the General Help 

menu under menu item Help and the program has extensive error checking 
features.   

 
Here is a sampling of some of the features: 

 
 Calculates molecular weight for the gas mixture based on the component 

mole-percentages in a spreadsheet. This is the main data file for each set 
of calculations. It is important to enter the component data such that the 

total mole percent equals 100%.  If not, a warning message prompts you 

to correct the data entries. The data entered cannot be in mole-fractions. 
 

 An Excel compatible spreadsheet data entry makes it easy to make 
changes easily and save the properties of the gases mixture.  

 
 Compressibility factor calculations are based on Standing-Katz, CNGA and 

AGA Methods. The recommended option is Standing-Katz method. 
 

 GASPROP comes with a database of gas component properties, such as 
molecular weights, specific heats, heating values, viscosity and critical 

temperatures and pressures.  Currently this database cannot be edited.  
In a future version, this database will be editable and the user may make 

changes or add new components to the database.  
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 Running the Program 

 
To run the program, click on the GASPROP program icon or select 
File/Run  and type the  appropriate sub-directory name and  filename, 

such as:    C:\GASPROP\GASPROP.EXE   and press Enter. 
 

The initial program screen will be momentarily displayed as follows: 
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 Running the Program 
 

The pull down menus (such as File, Edit etc.)  can be accessed by  using 

the mouse  or pressing Alt  together with the underlined  letter of each 
menu item  ( F  for file, E for Edit,  O  for option etc.). 
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Running the Program 
 
 

The  menu bar along the top has several  pull down  options under each  

menu item, such as File, Edit etc. as explained below: 
 

The pull down menu under  File   has the following : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 New   - To create  a new pipeline data file. 

 Open  - To open  and edit an existing data file. 

 Close   - To close  a  data file. 

 

 Save   - To save the current  data file onto the disk drive  

      under the current file name. 

 Save As - To save a  data file under a new name. 

 

 Print  - To print  the spreadsheet data file. 

 View  - To view the last output file. 

             

 Exit  - To quit the program 
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Running the Program 
 

The pull down menu under  Edit   has the following : 
 
 
        Cut  -   To remove selected (highlighted) data from the  

       spreadsheet to  the Windows clipboard. 

 Copy   -   To copy  selected (highlighted) data from the  

       spreadsheet to  the Windows clipboard. 

 Paste   -   To paste the data  from Windows clipboard to the 

        current cursor location in the spreadsheet. 

 

 Clear  -   To clear the cell in the  spreadsheet  

 Format cells -   To format the cells in the spreadsheet. 

 
 

Accelerator keys,  such as  Ctrl-X for  Cut and  Ctrl-V for  Paste are 

available for several menu items.  
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                                                         Running the Program 
 
 

The pull down menu under  Options   has the following : 
 
 
 
             
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Units    -   For selecting English or Metric units of calculation.   

          

 

Base Conditions -   For inputting the base pressure and temperature of      

                                   calculations. 

 

Compressibility      -   For choosing the method of calculation for  gas  

                                     compressibility factor and the temperature and  

                                  pressure at which it is to be calculated. 
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                                                                                         Running the Program 
 
 

On choosing Compressiblity  the following screen opens up.  Here you 

choose one of the three methods provided namely, Standing-Katz, CNGA 
and AGA.  You also enter the pressure in psig and temperature in deg.F at 

which the compressibility factor is to be calculated.  
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                                                                                      Running the Program 

 

Clicking on Database displays the following screen, which shows the 
default gas properties such as, molecular weight, heating value, viscosity, 

specific heat, critical temperature etc. for the commonly used natural gas 

components.   This spreadsheet is not editable, in the current version of 
GASPROP.  
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Running the Program 
 
 

The pull down menu under Calculate has the following : 
 

 

 Output Format - For entering date, project title, case number,  

    and output file name.  

 

Go !  - This initiates calculation after confirming the basis of  

                              calculations, and allowing  the option to save the data                    

                              file. 

 

 

Clicking on Output format displays the screen for specifying the format 
of the calculated results.  

 

The project title may be a maximum of four lines.  The calculated results 
are stored in an output file same as the input file name, except with a file 

extension of .OUT.   For example, if the input data file is named 
Sample1.SS3 as in the example above, the output file will be 

automatically named  Sample.OUT  

 
The menu bar item on the extreme right  titled  Help   provides   
information about the program, such as version number, licensed user 

information  and  general help on the  program.  
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4. Tutorial 
 

This section leads you through the program, using illustrative examples.   

See the  Reference  section  for an explanation of  the symbols and 
formulas used. 

 
 

Sample Problem 1: 
 
Determine  the  compressibility factor Z at 130 deg.F and 800 psia for the 

following gas composition:        

 
Component  Mole % 

       
Methane   85.00 

Ethane   9.00 
Propane   4.00 

n-Butane   2.00 
    -------- 

    100.00 
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Tutorial 

 

Sample Problem 2: 
 

Determine the specific gravity and  the compressibility factor of  a natural 

gas mixture at 1200 psig and 120 degF. The gas has the following 

molecular composition: 
 

Component  Mole % 
       

Methane   88.00 
Ethane   5.00 

Propane   4.00 
i-Butane   2.0 

n-Butane   0.4 
i-Pentane   0.3 

n-Pentane   0.2 
n-Hexane   0.1 

    -------- 
    100.00 
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Tutorial 
 

 

Sample Problem 3: 
 

A sample of the Gulf Coast gas is described below.  Calculate critical 
temperatures, pressures and the compressibility factor at 100 degF and 

1200 psia pressure. 
 

Component  Mole % 
       

Methane   96.5222 
Ethane   1.8186 

Propane   0.4596 
i-Butane   0.0977 

n-Butane   0.1007 
i-Pentane   0.0473 

n-Pentane   0.0324 
n-Hexane   0.0664 

Nitrogen   0.2595 

Carbon Dioxide  0.5956 
    -------- 

    100.00 
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Tutorial 

 

 

Sample Problem 4: 
 

Calculate the critical properties, molecular weight, specific gravity, heating 
value and compressibility factor for the following gas composition: 

 
 

Component                        Mole percent 
 

    Methane                         83.1900 
    Ethane                             8.4800 

    Propane                           4.3700 
    i-Butane                          0.7600 

    n-Butane                         1.6800 
    i-Pentane                         0.5700 

    n-Pentane                        0.3200 
    Hexane                            0.6300 
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Solution 

 

 
After setting up the software as described in the Getting Started section, 

start  GASPROP  by double clicking on its icon. 
 

 
In the main program window, choose File  from  the pull down menu  by 

using the mouse or pressing the Alt together with the underlined letter F. 
Choose  New to create a new data file.  To open an existing data file, 

you will choose Open  from the File menu.  
 

For the sample problem enter the gas composition in the blank 

spreadsheet presented. After entering data save the file by choosing 
SaveAs from the file Menu.  Data files are stored in a proprietary 

spreadsheet format with a file name extension of  .SS3. For example, a 
composition data file may be Sample.SS3. 
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Solution 
 
 
 

To proceed with the sample problem, choose  the pull down menu item 

Options followed by Units  and the following window opens up: 
 
 
 
 
            
 
 
 
 

 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
This screen is used to choose English or Metric units of calculation.  

Selection is made by clicking the mouse or using the cursor key to select 
the appropriate button.   

 
 

Choose English units of calculations for the sample problem.   
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Solution 
 

 

 
Next, choose Options followed by Base Conditions on the menu bar and 

the following window opens up: 
 
                
 
 
 
 

 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

This screen is used to input the pressure and temperature for the gas 

mixture.  You are provided with default values for the sample problem in 
most cases.  
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Solution 
 

Next, choose Options followed by Compressibility on the menu bar and 

the following window opens up: 
 
 
 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Choose the default method (Standing-Katz) and press OK.  

 
Read the explanation of the compressibility factor calculation methods in 

the Reference section of this manual. 
 

Other input data such as pressure and temperature are also input here.  
Default values are provided for the above input data fields, which in most 
cases will match the sample problem. 
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Solution 
 
 

Next, from the pull-down menu Calculate, choose Output format.  In 

the resulting dialog box, enter the date, project title, case number, etc.  
                   

The project title may be a maximum of 4 lines.  Press the Tab key to 

move from each line to the next  to enter the  additional lines for the 

project title. Notice that the data file name is shown as Sample1.SS3.  The 
calculated output will be stored in a file named Sample1.OUT. Similarly, if 

the input data file for gas composition   were XYZ.SS3, the corresponding 
output file will be XYZ.OUT.    

 
At this point,  if you want to change the method of calculation of the 

compressibility factor, you may choose a different option here.      Click 
the OK button  after entering all data.  
 
 

Finally, choose Go! from the  Calculate  menu or click on the Calculate 
icon.   
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Solution 
 

After a pause, varying from a few seconds to several minutes depending 

on the computer, the results of the calculation are displayed in a scrollable 
window   similar to the following: 
 
                     
 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
The calculated results are also saved on disk. As mentioned earlier, if the 

input data file is Sample1.SS3 the corresponding output file will be saved 
under the name Sample1.OUT.  After viewing the results of the 

calculations on screen, click the Print button to print the results on the 
printer.  The calculated results are included in this User Manual under the 

heading Sample Output. 
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5. Sample  Output  
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Sample Problem –1 
 

        Project Title: Sample Gas Properties Sample1 

        Case Number:   1001 

 

        Gas composition file name: D:\GASPROP\Sample1.SS3 

 

        Component                        Mole percent 

 

        Methane                          85.0000 

        Ethane                           9.0000 

        Propane                          4.0000 

        n-Butane                         2.0000 

 

        Apparent gas molecular weight:   19.2692 

        Gas gravity(Air=1.00):           0.6653 

 

        Specific heat - Cp:              0.5079 

        Specific heat - Cv:              0.3934 

        Specific heat Ratio - Cp/Cv :    1.2909 

        Gas viscosity:                   0.0212 (centipoise) 

 

        Gross heating value:      1,183.6540 (Btu/cu.ft) 

 

        Pseudo-critical Temperature:     383.2929 degR 

        Pseudo-critical Pressure:        666.2280 psia 

 

        Reduced Temperature:             1.5393 

        Reduced Pressure:                1.2008 

 

        Compressibility basis:    Standing-Katz Method 

        Gas Compressibility factor Z:    0.8943 

 

        Temperature for Z factor:        130.0000 degF 

        Pressure for Z factor:           785.3000 psig 

 

        Base pressure:                   14.7300 psig 

        Base temperature:                60.0000 degF 
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Sample Problem –2 
 
    Project Title:  Sample Gas Properties    Sample-2 

        Case Number:                     1002 

 

        Gas composition file name:  D:\GASPROP\sample2.SS3 

 

        Component                        Mole percent 

 

        Methane                          88.0000 

        Ethane                           5.0000 

        Propane                          4.0000 

        i-Butane                         2.0000 

        n-Butane                         0.4000 

        i-Pentane                        0.3000 

        n-Pentane                        0.2000 

        Hexane                           0.1000 

 

        Apparent gas molecular weight:   19.2271 

        Gas gravity(Air=1.00):           0.6639 

 

        Specific heat - Cp:              0.5111 

        Specific heat - Cv:              0.3953 

        Specific heat Ratio - Cp/Cv :    1.2930 

        Gas viscosity:                   0.0212 (centipoise) 

 

        Gross heating value:        1,180.7876 (Btu/cu.ft) 

 

        Pseudo-critical Temperature:     379.1221 degR 

        Pseudo-critical Pressure:        662.5875 psia 

 

        Reduced Temperature:             1.5299 

        Reduced Pressure:                1.8333 

 

        Compressibility basis:    Standing-Katz Method 

        Gas Compressibility factor Z:    0.8458 

 

        Temperature for Z factor:        120.0000 degF 

        Pressure for Z factor:           1200.0000 psig 

 

        Base pressure:                   14.7300 psig 

        Base temperature:                60.0000 degF 
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Sample Problem –3 
 

        Project Title: Sample Gas Properties Sample-3 

        Case Number:                     1003 

 

        Gas composition file name:  D:\GASPROP\sample3.SS3 

 

        Component                        Mole percent 

 

        Methane                          96.5222 

        Ethane                           1.8186 

        Propane                          0.4596 

        i-Butane                         0.0977 

        n-Butane                         0.1007 

        i-Pentane                        0.0473 

        n-Pentane                        0.0324 

        Hexane                           0.0664 

        Carbon Dioxide                   0.5956 

        Nitrogen                         0.2595 

 

        Apparent gas molecular weight:   16.7994 

        Gas gravity(Air=1.00):           0.5800 

 

        Specific heat - Cp:              0.5208 

        Specific heat - Cv:              0.3985 

        Specific heat Ratio - Cp/Cv :    1.3069 

        Gas viscosity:                   0.0216 (centipoise) 

 

        Gross heating value:          1,031.4316 (Btu/cu.ft) 

 

        Pseudo-critical Temperature:     351.0775 degR 

        Pseudo-critical Pressure:        668.9020 psia 

 

        Reduced Temperature:             1.5951 

        Reduced Pressure:                1.7940 

 

        Compressibility basis:    Standing-Katz Method 

        Gas Compressibility factor Z:    0.8696 

 

        Temperature for Z factor:        100.0000 degF 

        Pressure for Z factor:           1185.3000 psig 

 

        Base pressure:                   14.7300 psig 

        Base temperature:                60.0000 degF 

 



 

37                                                                                                           GASPROP 

 
 
Sample Problem –4 
 

 

     

        Gas composition file name:  D:\GASPROP\sample1.SS3 

 

        Component                        Mole percent 

 

        Methane                          83.1900 

        Ethane                           8.4800 

        Propane                          4.3700 

        i-Butane                         0.7600 

        n-Butane                         1.6800 

        i-Pentane                        0.5700 

        n-Pentane                        0.3200 

        Hexane                           0.6300 

 

        Apparent gas molecular weight:   20.4264 

        Gas gravity(Air=1.00):           0.7053 

 

        Specific heat - Cp:              0.5052 

        Specific heat - Cv:              0.3927 

        Specific heat Ratio - Cp/Cv :    1.2867 

        Gas viscosity:                   0.0212 (centipoise) 

 

        Gross heating value:        1,245.3515 (Btu/cu.ft) 

 

        Pseudo-critical Temperature:     393.0021 degR 

        Pseudo-critical Pressure:        662.1158 psia 

 

        Reduced Temperature:             1.3740 

        Reduced Pressure:                1.5326 

 

        Compressibility basis:    Standing-Katz Method 

        Gas Compressibility factor Z:    0.7998 

 

        Temperature for Z factor:        80.0000 degF 

        Pressure for Z factor:           1000.0000 psig 

 

        Base pressure:                   14.7300 psig 

        Base temperature:                60.0000 degF 
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6. Reference 
 

 

This section provides an explanation of formulas and variable names used. 
 

 

Formulas 
 

1. Molecular Weight 
 

From Gas composition, determine apparent molecular weight of gas 

mixture: 
 

Molecular weight    Mg =  Mi * Yi 

 

where    Mi - molecular weight of component i 
 

Yi -  Mole percent of component i 
 

 
2. Specific Gravity 

 
Specific gravity of gas mixture is obtained from:  

 

Specific gravity   Density of gas mixture/ Density of Air 
 

G = Mg/Mair = Mg/28.9625 
 
 

3. Compressibility Factor  
 

Compressibility Factor Z is the ratio of the volume occupied by a gas to 

the volume the gas would occupy as an ideal gas at the same temperature  
and pressure. 

 
   Z = Vactual / Videal 
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Reference  
 

The compressibility factor varies with the Gas composition of temperature 

and pressure.  GASPROP calculates the compressibility factor using one of 
the following three methods: 
 

1.Standing-Katz Method 

2. CNGA Method 
3.AGA Method 

 

The Standing-Katz Method is based on charts published in the 
Transactions of AIME, 146, 144 in January 1941. 

 
CNGA Method is based on the following equation: 

 
   Z = 1/(1+Cz*P*101.785*G/T3.825) 

 
where   Cz =  a constant, 3.444*105 for English Units  

and                    5.172*105 for Metric units. 
 

 G = Specific gravity of gas (Air = 1.00) 
 P  = Gas pressure, psig 

  T = Absolute gas temperature, degree Rankin. 

 
 

AGA method uses the approach outlined in AGA-IGT, Report No. 10. This 
correlation is valid for temperatures between 30 deg.F and 120 deg.F and 

for pressures up to 1380 psig. It produces an error of less than 0.03 
percent in this range of temperatures and pressures. Beyond this range 

the discrepancy can be up to 0.07 percent.  
 

For details of other methods of compressibility calculations refer to 
American Gas Association publication Report No. 8, Second Edition, 

November 1992. 
 

4. Specific Heat 

 
Specific Heat capacity is the ability of a gas to store heat. It is referred to 

under conditions of constant pressure and constant volume. The specific 
heat at constant pressure is designated as Cp and the corresponding value 

at constant volume is designated as Cv.  
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Reference  
 

 

In English units both are measured in BTU/lb-degF.  Specific heat based 
on molecular weight of gas is simply the product of Cp or Cv and the gas 

molecular weight. The ratio of the two specific heats, Cp / Cv is referred to 

as specific heat ratio or K factor.  
 

 
5. Viscosity 

 
Viscosity is a measure of the resistance to flow exerted by the gas. It is 

usually measured in the units of centipoises which is dimensionally gram 

mass/100sec-cm. Two types of viscosity are used – dynamic and 
kinematic. They are related as follows: 

 
   Kinematic Viscosity = Dynamic viscosity/density 

 
When Dynamic viscosity is measured in centipoises, the kinematic 

viscosity is usually referred to in centistokes.  
 

Viscosity of gases are generally calculated from curves developed for pure 
gases at various temperatures and pressures. For a mixture of gases the 

viscosity of the gas mixture is calculated from the individual viscosities 
and their respective mole percentages. The following equation is used to 

calculated the viscosity of a gas mixture when the gas composition is 
known 

 

  Viscosity of mixture, I * Yi* Mi
1/2/ (Yi * Mi

1/2) 

 

Viscosity of common gases, such as Air, Nitrogen, Methane etc. at 
atmospheric pressure have been tabulated in Transactions of AIME, 

201,269 
 

For additional information on Viscosity refer to The Properties of Petroleum 
Fluids, William D. McCain, Jr., Petroleum Publishing Company, Tulsa, 

Oklahoma, 1973. 
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Symbols 
           
 

Mg - Apparent molecular weight . 

 
Tpc - Pseudocritical temperature, deg.F. 

 

Ppc - Pseudocritical pressure, psia. 
 

Tr - Reduced  temperature,dimensionless 
 

Pr - Reduced  pressure,dimensionless 
 

m - Dynamic viscosity,  centipoise 
 

S - Specific gravity of liquid at flowing temperature, 
  dimensionless. 

 
V - Dynamic viscosity of gas, centipoise 

 
Z - Compressibility factor, dimensionless 

 

 
Cp - Specific heat at constant pressure 

 
Cv - Specific heat at constant volume 

 
K - Specific heat ratio, Cp/Cv 
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7. Troubleshooting 
 

GASPROP is a powerful gas properties program for various gas mixtures.   
Despite the complexity of the program it is very user friendly.  Online 

HELP is available for most data entry screens and the program has 
extensive error checking features. However, there is always a possibility 

that some extraneous or invalid data was entered and the program may 
hang up.  In such cases, try quitting the program by using the File/Exit 

menu item or click on the Exit icon on the toolbar.  If this does not work, 
you have no choice but to perform a hard re-boot and re-start the 

GASPROP program. 

 
If you cannot get GASPROP to run properly even after following the steps 

outlined in the Getting Started section of this manual, please email 
Technical Support. Have your program disk serial number and program 

version number handy to facilitate quick response. 
 

Error Messages: 
 

Here are some errors that you may encounter while running GASPROP: 
 

1.  Divide by zero error 
This is generally due to some data input value that is zero. Check all 

input data for zero values.   
 

2.  Illegal Function call 

     This is generally due to some illegal mathematical operation such as 
trying to extract the square root of a negative value. Ensure that 

there are no inadmissible negative values. 
  

3.  File not found 

A common error when a file specified cannot be located on the hard 

disk or does not exist.  When specifying gas properties, make sure 
the file is present in the sub-directory or folder containing GASPROP.  

Otherwise, ensure that the file name is typed in correctly, including 
the full path.  

   
If the above problems persist or you cannot successfully install the 

software on your hard disk, contact Technical Support.   
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8. Technical Support 
 

Please read the Troubleshooting section of this manual before you call us 

for technical support.   
 

In order to facilitate quick response, please have your disk serial number 

and program version available when you call us.  
 

How to contact us: 
 

In order to facilitate quick response, please have your disk serial number 
and program version available when you call us.  

 
How to contact us: 

 
You may contact SYSTEK in any of the following ways: 

 
Phone/Fax:  +1 (928) 453-9587 

 
E-mail: support@systek.us 

 
Web site: www.systek.us 

 
Free Technical Support is provided for registered users of this software for 

a period of sixty (60) days from the initial purchase date.  After that 

period, Technical Support can be provided only if an annual Software 
Maintenance and Technical Support plan has been purchased.  Call or 

write for details.  
 
 
 
 

  

http://www.systek.us/

