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2 LIQPROP 

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 three years, 
from the date of payment of the license fee. 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: 

 
Fax:   (928) 453-9587 
 
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   2.0 

March 2010  
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5 LIQPROP 

1. Introduction 
 

 

LIQPROP® calculates the specific gravity, viscosity, bulk modulus and 
compressibility factor of petroleum products at various temperatures 
and pressures.    
 
The program also converts specific gravity to API gravity and vice 
versa, viscosity from centipoises, SSU and SSF to centistokes and 
calculates the specific gravity and viscosity of blended petroleum 
products. 
 

LIQPROP uses the built-in database of liquid properties consisting of 
API gravity, specific gravity and viscosity at various temperatures. 
From the database, using the properties of the components, the 
program calculates the compressibility factor, using generally accepted 
industry standard methods.  

 

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.   Liquid blending data is entered using a 
spreadsheet.  The database is stored in a proprietary format with a file 
name extension .SS6, but the spreadsheet information can be 
exchanged with Excel and compatible spreadsheets.   
 
The calculated results are displayed on the screen, and a printed copy   
can be obtained as well. 
 
Last minute changes to the program are documented in a file named 
README.TXT, if present on the program disk. 
 
This software can be run on Pentium and Athlon based computers and 
compatibles with a minimum of 1 GB RAM running Microsoft Windows 
2000/XP/Vista or Windows 7 operating systems.  A minimum hard disk 
space of 20 MB is required for installing the program.  
 
The software is licensed for use on one computer, at a time.   Network 
and multi-user licenses are available.  
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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 USB port before packing the laptop in its carrying case. 

  
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.  
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Getting Started 

 
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 CD 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.    
  
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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Getting Started 

 
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 LIQPROP 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. 

      

 
  

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. 
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Getting Started 

 
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 CD 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.  
 

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. 
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Getting Started 

 
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 LIQPROP 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. 

 

 
2.5 Un-installation 
 
Prior to uninstalling LIQPROP, save all data files (TOT files), Liquid properties 
database, 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 LIQPROP. 
 
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 
 

LIQPROP is used to calculate the specific gravity, viscosity, bulk 
modulus and compressibility factors of petroleum products at various 
temperatures and pressures.    
 
The program also converts specific gravity to API gravity and vice 
versa, viscosity from centipoises, SSU and SSF to centistokes and 
centistokes to SSU. It calculates the specific gravity and viscosity of 
blended petroleum products and the compressibility factor at a 
specified temperature and API gravity.  
 
LIQPROP is an easy to use program.  Online HELP is available under 
menu item Help and the program has extensive error checking 
features.   
 
LIQPROP features include: 
 

 Create a database of liquid properties. Gravities, viscosities and 
temperatures can be input in a spreadsheet and saved for later use.  
As new product information becomes available, the database can be 
updated. LIQPROP uses this database to calculate the blended 
properties of a mixture of different liquids. In the individual data 
entry screens, default data pulled from the database can be 
overridden by entering new data.  

 
 Calculates specific gravity or API gravity, given one or the other.  
 
 Converts viscosity from SSU, SSF and centipoise to centistokes. 

Also converts from centistokes to SSU. 
 
 Given two values of specific gravities at two different temperatures, 

the specific gravity at a third temperature can be calculated.  
 
 Given two values of viscosities at two different temperatures, the 

viscosity at a third temperature can be calculated.  
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Features 

 
 For a mixture of up to ten different products, the specific gravity of 

the blended composition can be calculated, based upon the volume 
percent of each product and their specific gravities. If the blending 
occurs at different liquid temperatures, the final blended 
temperature and specific gravity of the blend are calculated, 
considering simple heat balance. 
 

 For a mixture of up to ten different products, the viscosity of the 
blended composition can be calculated, based upon the volume 
percent of each product and their viscosities. If the blending occurs 
at different liquid temperatures, the final blended temperature and 
viscosity of the blend are calculated, considering simple heat 
balance. 

 
 The Isothermal and Adiabatic Bulk Modulus of petroleum products 

can be calculated for given API gravity, pressure and temperature. 
 
 The compressibility factor using the API method, can be calculated 

for petroleum products, for specified values of API gravity and 
temperature. 
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Running the Program 

 
To run the program, click the LIQPROP program icon or select 
Start/Run and type the  appropriate sub-directory name and  
filename, such as:    C:\LIQPROP\LIQPROP.EXE   and press Enter. 
 
The initial program screen will be momentarily displayed as follows: 
 

 
 
 

The pull down menus (such as Gravity, Viscosity) can be accessed by   
using the mouse or pressing the Alt together with the underlined  
letter of each menu item  ( G  for Gravity, V for Viscosity etc.). 
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Running the Program 

 
Click the menu item Gravity and the following screen opens up: 
 

 
 

 
The tabbed screen above offers the following options: 
 
Conversion  - To convert  API gravity  to specific  
      gravity  and  vice versa. Multiple numbers  
      may be entered separated by commas. 
 
Temp. variation   - To calculate specific gravity at various  
        temperatures.  
 
Blending         -  To calculate the specific gravity  of  
        A mixture of two or more liquids. 
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Running the Program 

 
Click the menu item Viscosity and the following screen opens up: 
 

 
 

 
The tabbed screen above offers the following options: 
 
Conversion                   - To convert  viscosity from SSU,  

                                      SSF and centipoise to centistokes.  
                                     Also converts from centistokes to SSU 

 
Temperature variation   - To calculate viscosity at various  

   temperatures.  
 
Blending          -  To calculate the viscosity of  a mixture  

    of two or more liquids. 
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Running the Program 

 
The pull down menu under Bulk Modulus   provides an input screen  
for calculating the adiabatic and isothermal bulk modulus of the liquid, 
based upon, the pressure, temperature and the API gravity  of the 
liquid as shown below: 
 

 

 
 

Click the Print button for a hard copy of the calculated results. 
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Running the Program 
 

On choosing the menu item Compressibility, the following screen is 
displayed. Enter the temperature and API Gravity and the 
compressibility factor is calculated and displayed in a spreadsheet 
format. 
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  Running the Program 

 
Clicking the menu item Database displays the following screen.  
 
 

 
               
 

This shows a table of liquid properties, such as API Gravity, Specific 
Gravity and Viscosities at different temperatures and units of viscosity 
used. This spreadsheet is editable and you can add or delete to create 
your own collection of liquid properties.  
 

Click the Print button for a hard copy of the database. 
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Running the Program 
 

 
The menu item designated as Exit is used to exit the program.  
 

 
The menu item on the extreme right titled Help provides  information 
about the program, such as version number, licensed user 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. 
 
Several sample problems below illustrate the calculation of liquid 
properties.  In each case LIQPROP is used to calculate the specific 
gravity, viscosity and the compressibility factors at specified 
temperatures and pressures. Each known liquid data is first created in 
the spreadsheet database and saved for later use. 
 

Sample Problem 1: 
 

(a) Convert 25 API gravity to specific gravity and a specific 
gravity of 0.815 to API gravity. 
 
(b) Calculate the blended viscosity of the following mixture: 
 
 Liquid 1 (25%) - 15 cSt 
 
 Liquid 2 (44%) - 29 cSt 
 
 Liquid 3 (31%) - 64 cSt 
 
Assume that each liquid is at the same temperature. 
 
(c) Calculate the viscosity at 75 OF for a liquid with a 
    viscosity/temperature data as follows: 
 
    Viscosity at 60 OF : 600 cSt. 
 
    Viscosity at 100 OF : 120 cSt. 
 
 
(d) Calculate the adiabatic and isothermal bulk modulus for  
a liquid 35 API gravity at 1000 psi pressure and 90 OF       
temperature. 
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Solution 

 

Problem 1: 
 
(a) Convert 25.0 API gravity to specific gravity and a specific 
gravity of 0.815 to API gravity. 
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Solution 

 

(b) To calculate the blended viscosity of the three products, we choose 
Blending from the Viscosity menu and enter the liquid data as below:  

 

 
 
  
  

Note that it is immaterial what product is chosen in the first column, 
since we have to enter the given viscosity data for the three products. 
To override the Database properties of the products in the first 
column, uncheck the box below the spreadsheet as shown. Also leave 
the temperature column blank, since all products are at the same 
temperature.  
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Solution 

 

(c) To calculate the viscosity at 75 OF, choose Temperature 
Variation from the Viscosity menu and enter the viscosity and 
temperature data as shown below:  
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Solution 

 

 (d) To calculate the adiabatic and isothermal bulk modulus, choose 
the Bulk Modulus menu and enter the product data as below:  
 
 

 
 
 
 
 
Note that it is immaterial what product is chosen in the first column, 
since we have to enter the given API gravity and temperature data for 
the given product. The entered data will override the properties of 
ANSCrude taken from the Database. 
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Solution 

 

Sample Problem 2: 
 

Determine the compressibility factors for the following petroleum 
products: 
 
Product  API gravity  Temperature(OF) 
Crude-A  26.7     85 
Crude-B  21.5     70 
Crude-C  19.5     64 
Crude-D  35.4     59 

 

Solution: 
Choose the Compressibility menu and enter the properties of the four 
products given as below: 
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Solution 

 

Sample Problem 3: 
 
A sample of Gulf Coast crude is described below.  Calculate the 
viscosity of this crude at 100 OF and the blended gravity and viscosity 
of a mixture of 40% of this crude and 60% of Product-A described 
below, at a common temperature of 80 OF. 
 
Gulf coast crude:  
API gravity: 22    
Specific gravity at 60 OF:  0.9218 
Specific gravity at 70 OF:  0.890 
Viscosity at 60 OF:  2000 SSU 
Viscosity at 120 OF:  450 SSU 
 
Product-A:  
API gravity: 35   
Specific gravity at 60 OF:  0.8498 
Specific gravity at 70 OF:  0.815 
Viscosity at 60 OF:  150 SSU 
Viscosity at 110 OF:  50 SSU 
 

Solution: 
We could create the two product data in the Database first and then 
use the Temperature Variation and Blending options to calculate 
the viscosity at 100 OF and the blended properties. 
 
The Database requires that you specify the specific gravity and  
viscosity at two distinct temperatures. From the given API gravity, we 
can calculate the sp. gravity at 60 OF , by using the Conversion 
option. This gives us the following values for the two products: 
 
Product    API   Specific gravity at 60 OF 
 
Gulf coast crude  22.0   0.9218 
Product-A    35.0    0.8498 
  
We now have the specific gravity for the crude at 60 OF and  70 OF and 
the two viscosities at  60 OF and 120 OF. 
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Similarly, for Product-A,  we have the specific gravity at 60 OF and  70 
OF and the two viscosities at  60 OF and 110 OF. Next we add the two 

product data to the Database. Solution 
 

After adding the product data and saving the Database, the sorted 
screen is shown below. 
 

    
 
Using the Temperature Variation option under the Viscosity menu, 
viscosity of the GulfCoast Crude at 100 OF is as follows: 
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Solution 

 

Next, for the blended gravity and viscosity of a mixture of 40% of 
GulfCoast crude and 60% of Product-A, by volume, at a common 
temperature of 80 OF, we use the Blending option under Gravity and 
Viscosity menus, as below: 
 
Gravity blending: 

 

 
 
The final blended temperature is 79.96 OF, close to the initial common 
temperature of 80 OF.  The reason for the slight difference in 
temperature is due to round-off error. The heat balance calculation 
uses specific heat calculated from the specific gravity at 60 OF. Due to 
the slight difference in the two specific heats of the liquids blended, the 
final temperature is slightly different from the initial temperature, even 
though both products were initially at the same temperature of 80 OF. 
For all practical purposes, we can assume the final temperature is 80 
OF. 
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Solution 

 

Viscosity blending: 
 
Using the Blending option under the Viscosity menu, the viscosity of 
the mixture is calculated as below: 
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Solution 

 

Sample Problem 4: 
(a) Two crude oils (from the Database) at different 

temperatures are blended to yield a mixture. Determine 
the final blended temperature and the specific gravity of 
the mixture, from the data below: 
 
ANSCrude  20%  100 OF 
HvyCrude  80%  120 OF  
 

(b) Calculate the blended viscosity of the mixture.  

 
Solution: 

(a) Gravity blending: 
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Solution 

 

 
(b) Viscosity blending: 
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5. Reference 
 

 

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

Formulas 
 

The formulas used in LIQPROP are as follows: 
 
 
1. Gravity and Viscosity conversion: 
 
   Specific gravity  =  141.5/(131.5 + API) 
 
   Viscosity, cSt    =  0.226(SSU) - 195/(SSU) for SSU <=100 
 
              cSt    =  0.220(SSU) - 135/(SSU) for SSU >100 
    
              cSt    =  2.24(SSF) - 184/(SSF) for 25<SSF<=40 
 
              cSt    =  2.16(SSF) - 60/(SSF) for SSF>40 
 

 
2. Gravity and Viscosity blending: 
 
               Sm    =  (S1(%1)+S2(%2)+S3(%3)+....)/100 
 
               H     =  40.073 - 46.414 Log Log(V+B) 
 
               B     =  0.931 (1.72)^V  for 0.2 < V <1.5 
 
               B     =  0.6 for V >= 1.5 
 
               Hm    =  (H1(%1)+H2(%2)+H3(%3)+.....)/100 
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Formulas  

 
3. Gravity and Viscosity versus temperature: 
 
 A1 =  141.5/S-131.5 
 
 St =  S/(1+E1(T-60)) 
 
 E1    =  0.00035 for A1 < 14.9 
 
 E1 =  0.0004 for 14.9 <= A1 < 34.9 
  
 E1    =  0.0005 for 34.9 <= A1 < 50.9 
 
 Z   =  V + 0.7 + EXP(-1.47-1.84(V)-0.51(V2)) 
 
 Z =  a - b Log(T) 
 
 Y =  Z - 0.7 
 

V =  Y-EXP(-0.7487-3.295(Y)+0.06119(Y2)- 
     0.3193(Y3)) 

 
4. The specific heat  SpHt(T) at temperature T OF  is related to the liquid 
specific gravity at 60 OF, as follows: 

 
SpHt(T)  =  [ 0.403 + 0.000405 * (T - 32) / 1.8 ] /√(SpGr60) 

 
 
5. Bulk modulus versus temperature: 
 
 T =   (Temp OF) + 459.67 
 
 Ka  =   1286000 + 13.55(P) - 41220(T0.5) 
 

- 4530(API)-10.59(API2) +  3.228(T)(API) 
 

  Ki  =   2619000+9.203(P)- 141700(T0.5)  +73.05(T1.5) - 341(API1.5) 
 
 

6. The compressibility factor for liquids is based upon the API method, 
as follows: 
 
Density, Rho = 141.36/(API + 131.5) 
 
RhoSqr = INT(Rho*Rho*100000 –0.5)*0.00001 
 
Compressibility factor: 
 F = Exp(- 1.99470+0.00013427*T+ 0.79392/RhoSqr+0.0023260*T/RhoSqr)          
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Symbols 
           

 
API,A1        API gravity. 
 
S   Specific gravity. 
 
cSt,V         Viscosity in centistokes.        
 
SSU           Viscosity in Saybolt Universal Seconds. 
 
SSF           Viscosity in Seconds Furol.                       
 
S1,S2,S3...  Specific gravities of liquids 1,2,3..... 
 
Sm            Specific gravity of blended mixture. 
 
%1,%2,%3...  Percentage of liquids 1,2,3......... 
                       in blended mixture.                  
 
H,H1,H2      Blending index of liquids.           
 
Hm            Blending index of mixture.                      
 
B             Constant in Blending Index Equation. 
 
St            Specific gravity at temperature t OF 
 
E1            Constant in specific gravity equation. 
 
Z,Y           modified viscosities.  
 
a,b           Constants in viscosity/temperature equation. 
 
T             Temperatures in degrees Kelvin. 
 
Ka            Adiabatic bulk modulus, psi. 
 
Ki            Isothermal bulk modulus, psi. 
 
P             Pressure, psi. 
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6. Troubleshooting 
 
LIQPROP is a powerful software for calculating properties of liquid 
mixtures.   Despite the complexity of the program it is very user 
friendly.  Online HELP is available 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 Exit menu item or 
click 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 LIQPROP 
program. 
 
If you cannot get LIQPROP to run properly even after following the 
steps outlined in the Getting Started section of this manual, please 
check the following before you call Technical Support. Have your 
program disk serial number and program version number handy to 
facilitate quick response. 
 
If you are using a dongle version of the program, ensure that you have 
the hardware dongle plugged in, prior to running the program.  If the 
key is not in place, a message similar to the following is displayed. 
 
          PROGRAM NOT AUTHORIZED! 
         Check to ensure keylok is in place!  
 
After attaching the dongle you may still have to re-boot the computer 
in order to run the program. 
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Troubleshooting  

 
Error Messages: 
 
In addition to the KEYLOK error message above, following are some 
errors that you may encounter while running LIQPROP: 
 
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, such as a 
negative value for viscosity or specific gravity.  

 
 
3.  File not found 

A common error when a file specified cannot be located on the 
hard disk or does not exist.  When specifying liquid properties, 
make sure the file is present in the sub-directory or folder 
containing LIQPROP.  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 SYSTEK Technical Support.   
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7. Technical Support 
 

Please read the Troubleshooting section of this manual before you call 
us for technical support.   
 
Free Technical Support is provided for registered users of this software 
for a period of one year from the initial purchase date.  After that 
period, Technical Support can be provided only if an annual software 
maintenance and support plan has been purchased.  Contact SYSTEK 
for details.  
    

In order to facilitate quick response, please have your program CD  
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: (928) 453-9587 
 
E-mail: support@systek.us 
 
Web site: www.systek.us 
 

 
 
 
 
 
 
 


