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1. INTENDED USE

Computer software PIPETTES is intended to determine the measurement
errors of a pipette (batcher) volume according to the standard ISO 8655.
The software enables simultaneous cooperation with two balances
connected to a computer with installed computer software PIPETTES.

Main software functions:

e Calculations made on the basis of measurement records:

— Average pipette volume,

— Systematic error es (accuracy error A),
— Random error CV (repeatability error P).
— Uncertainty of measurement (u)

e Calibration of pipettes:

— Fixed volume — single channel pipettes,
— Adjustable volume — 1-, 8- or 12-channel pipettes.

e Automatic measuring procedures related to a type of tested pipette,
e Pipette characteristics stored in a database:

— Databases comprise specification of pipettes manufactured by
RADWAG,
— Defining custom pipette models.

e Calibration results stored in databases (MS Access),
e Creating backups of databases with calibration results
e Printout of reports from pipettes calibration process,

e Export of reports from pipette tests to a file in format: PDF, MS Word,
Excel and other,

e Preparing calibration schedules,
o Filtering calibration schedules: weekly or monthly,

e Simultaneous cooperation with 2 balances connected to a computer
via RS-232 ports:

— All types of RADWAG balances supporting a uncoded
communication frame,

— Possibility of connecting a weighing instrument operating in other
communication protocol,



— Intuitive parameter configuration,
"hot key” to acquire data on currently weighed mass,
"hot key” to tare a balance,

Manual entering value of a weighing record,

Cooperation with a temperature-humidity-pressure recorder (THB
module) connected via RS-232 port of a computer.

Caution:

1. Due to continuous modifications made to the software,
there may occur minor discrepancies between the content
of this user manual and the software version.

2. RADWAG does not take responsibility for the effects of
software operation or possible errors occurring as a result of

inappropriate software operational use.

2. INSTALLATION

2.1. System requirements

Minimum hardware requirements:

Processor INTEL or AMD >=2000MHz,

RAM min. 500 MB,

Video card SVGA (min. resolution 1024x768
with 24-bit palette of colours),

2 ports RS-232 (balance and temperature-humidity-pressure recorder
(THB module)),

HDD >=50 GB,

Mouse,

Keyboard,

Colourful monitor with resolution 1024x768,
System Windows XP/2000/Vista or newer,
Microsoft ® .NET Framework 2.0 Environment,
Printer (format A4),

Basic knowledge of computer (MS Windows)



2.2. Installation process

In order to install the software PIPETTES on your computer insert the
installation CD into the computer's CD-ROM drive. The installation program
should start automatically. For custom installation run <Install_1.4.X.exe>
file located in the main folder of the of the instillation CD.

After the start-up the a message box is opened for selecting language
version of the installation wizard:

Wirbierz JezyK Instalatora

__E[ ‘wiybierz wersie jezykowa, ktdrej choesz uzywad
| i’é_" podeczas instalaci

English ]

Anulu ]

Select language version and press “OK” button.

Next, follow the guidelines displayed by the installation wizard on the
subsequently appearing windows.

Installation wizard welcome window:

Welcome to the Pipety Setup
= Wizard
This will install Pipety on pour computer,

It is recommended that you close all other applications before
cantinuing.

Click Next to continue, or Cancel to exit Setup.

Cancel

Press “Next >" button to continue.



Options: select options according to your requirements.

Window for creating shortcuts to run the application:

o' Pipety’ - Setup
Select Additional Tasks A
“wihich additional tasks should be perfarmed? RJA\D WG
Select the additional tasks you would ke S etup to perform while instaling Pipety, then
click Next.

Additional icons:
rE
[] Create a Quick Launch icon

< Back “ HMext > I[ Cancel

Press “Next >" button to continue.

Window for initiating application installation:

o' Pipety’ = Setup - E
Ready to Install a
Setup is now ready to begin installing Pipety on your computer. RJA\D WG

Click Install to continue with the installation, or click Back if you want to review or
change any settings.

Additional tasks:
Additional icons:
Create a desktop icon

<Back || Instal I[ Cancel

Press “Install >" button to continue.



Window for installing DotNET Framework 2.0 application component:

5 Pipety - Setup

Instalowanie A
Prosze czekad podczas, adv Instalator bedzie instalovesl Pipety na Twaim RjA\D Wi\G
kamputerze.

Instaling DotMET Framewark 2.0

llllllllllllllllllllllllllllllllllllllllllllllllllld

Copyright © 2003 RADWAG [Paland]

Anuluj

If the system does not have the DotNET Framework 2.0 component
installed, then the wizard initiates its automatic installation.

Window of completed installation process:

5 Pipety’

Completing the Pipety Setup
Wizard

Setup has finished instaling Fipety on your computer. The
application may be launched by selecting the installed icons.

Click Finish to exit Setup.

Launch Pipsty

Optionally, tick field “Launch PIPETTTES” which opens the application
PIPETTES after pressing “ Finish” button in the installation wizard window.

Caution:
If the following message box is displayed during installation process:



\_‘.:’} Caution! Please install M5 \NET Framework 2.0

It means that the components required for proper software operation are not
detected on the computer. Follow the activities specified in chapter 2.2.1.

If in the window finishing the installation process the option to open a user
manual in PDF format is ticked, then the following message box is
displayed:

Instalator nie magh atworzye {uruchomic) pliku:
C\Program Files\RADWAGPipetyiUser Manual PDF

Wystapit btad podczas wykonywania Funkcii: ShellExecuteEx, Kod bledu: 1155,
7 okreslonym plikiem nie skojarzono dla tej operacii 2adnej aplikacii.

which means that the Adobe ® Reader application is not installed on the
computer. Please download and install the newest software version from:
http://www.adobe.com/pl/downloads/ or use an application available on the
CD and located in folder UserManuals.

2.2.1. MS .NET Framework installation

In order to manually install Microsoft ® .NET Framework 2.0 environment
on the computer run program <dotnetfx2.0.exe> located in a subfolder
<dotnet> on the installation CD, which opens an installation wizard:


http://www.adobe.com/pl/downloads/

Welcome window of .NET Framework installation wizard:

1% Instalowanie programu Microsoft .MET Framework 2.0 [g 0 %

Instalator programu Microsoft .NET Framework
2.0 — Zapraszamy!

Ten kreator przeprowadzi uzytkownika przez proces inskalacii.

| Dalej = |[ Anuluj

The window on licence agreement:

ﬁ Instalowanie programu Microsoft .MET Framework 2.0 Q |

Umowa licencyina uzytkownika
oprogramowania

Umowa Licencyjna Uzytk ika Dprogr

POSTANOWIENIA LICENCYIMNE DOTYCZACE UZUPELNIENIA OPROGRAMOWANIA
MICROSOFT JNET FRAMEWORK 2.0 DLA MICROSOFT WINDOWS OPERATING S¥STEM

Firma Microsoft Carporation {ub w zaleznosc od miejsca zamieszkania licencjobiorcy

jeden z jej podmiotdw stawarzyszonych) udziela licencjobiorcy licencii na to

uzupetnienie. Jezeli licenciobiorca ma licencie na uzywanie systemu operacyinego
‘windows {oprogramowanie’™), moze ufywad tego uzupetnienia. Licencjobiorca nis

moze uzywat uzupetnienia, jesli nie ma licencii na oprogramowanie. Licencjobiorca i
moze uiywad kopii tego uzupetnienia z kazdg prawidtowo licencjonawang kopig |l

klikniecie opcji WAkceptuje warunki Umowsy Licencyjnei” | dalsze u2ywanie tego produkbu
0znacz, 2e znam, razumiem i akceptuje warunki Umowy licencyjnej Uzytkownika
Oprogramowania.

kceptuje warunki Umowy Licencyjnej;

< Wistecz I [;ainstaluj>] [ Anuluj

Tick: “l accept...” and press “Install” button.

Caution:

The user of Polish version of Windows® OS should install an additional
language package, available on the CD and located in folder <dotnet>. In
order to install the language package run application <langpack.exe> and
follow guidelines displayed by the install wizard.

10



2.2.2. Software updating

In case the software PIPETTES has already been installed on the computer
and a user starts installation of a newer software version, then on
installation process additional warning message boxes are displayed
determining user decisions:

Window on overwriting Database.mdb:

Potwierdzenie

i)/ E:\Program Files\RADWAG\PipetyiDatabase . mdb
-

Plik. juz istnieje.

Czy cheesz, aby Instalator nadpisat ten plik?

[ 7 J[ me |

Database.mdb comprises: pipettes’ characteristics, operators and
company data. Press “No” to keep the current database version, otherwise
the software overwrites it with a new database version comprising default
settings (the process may result in losing important data).

A window for confirming overwriting of the database WeightsDB.mdb:

Potwier dzenie

9 E!\Program Files\RADWAG|PipetyiWeightsDE. mdb

Plik juz istnigje,

Czy cheesz, aby Instalator nadpisat ten plik?

[ Tak ] [ ez ]

Database WeightsDB.mdb comprises data on measurements of calibrated
pipettes. Press “No” to keep records of the current database, otherwise the
software installs a new empty database.

Caution!

Before running the installation wizard it is recommended to create a backup
of the existing folder with software and databases. Default location:
<C:\Program Files\RADWAG\Pipety\>.

11



3. SOFTWARE START UP

The software can be run using a shortcut on the desktop provided the
shortcut has been created during the installation process.

Another means of running the software is clicking a shortcut on the task bar
(option to choose during software installation process).

——

- ‘4 Start & 8 - .~ Pipettes calibration

As standard the software is run from menu START of Windows OS:
START/Programs/RADWAG/Pipety/Pipety.

@ Set Program Access and Defaults
@ ‘windows Catalog
% ‘windows Update

Programs

»
¢y Documents
Setkings

Search

)| Help and Suppart

H=F Run.. .

@ Log OFf
@ Turn Off Computer. ..

ﬁ! Odinstaluj Pipety
é’] Pipety w Internecie
User Marual

g Pipety

12



3.1. Software main window

After software start the main window is displayed:

3.1.1. Description of sections

Title bar — includes the name and version of the software. Buttons enable
minimizing and maximizing the window or closing the software.

Main menu — navigating menu with access to all software functions:

Pmiram‘ o [iruiramie '

Settings b
Yisualization  »
Tools 3

Language

BOF D

Close

13



Working window — an area previewing the windows of the software:

Control panel — displays information on current

measurements, ambient conditions, time, a button

for initiating “New Calibration” process and “Archive” menu.
hea
-

rsadty

(=
-
082208

where: el

“New calibration” Beginning of calibration process of a pipette

button

“Archive” button Reading records of saved testing procedures

“Select active balance” Drop down menu for selecting an active

bar balance for acquiring measurements during
calibration of a pipette

“On/Off” button Connecting / disconnecting a serial port. The
button pictogram shows current connection
status

“Get measurement” Reading mass value from a balance

button connected to a computer. Additionally the
mass reading can be carried out using a “hot
key” (F3 by default). The last acquired mass
value is displayed.

“Tare” button Tarring a balance. Mass indication returns to
zero, and on placing a load on balance’s
weighing pan the value of net mass is
displayed.

14



“Ambient conditions”
tab

Displays current data monitored by the
temperature-humidity-pressure recorder
connected to a COM port of a computer.

“Time” tab

Displays current time

“Water pump” tab

Displays current pump status and table
switch status

Status bar

Displays current date.

Displaying status in “Water pump” tab:

O Pump state
(O Table switch

e Pump state
© Table switch

ili

| + Put Pomp Pipette on the spot |

e Purnp skake
@ Table switch

(G Pump state
e Table swikch

If the temperature-humidity-pressure recorder
does not communicate with the computer, the
signal lamps are grey.

If the operation time of water pumps is
exceeded according to the options set in the
adjustment menu, then the light of pump status
is red, and the of the table switch is green.

The bottom status bar of the software displays
a message “Put pipette’s pump to its storage
place”

When the pump’s pipette is in its storage
place, the table switch is not pressed, then the
water pump is disabled. Both lights are red.

At the moment of picking up a pump’s pipette
the table switch is enabled, and the water
pump is activated. The table switch lamp
changes colour to green, and the arrow on
pump status moves clockwise.

No communication between the computer and the temperature-humidity-
pressure recorder is signalled by sign “-* in the “Ambient conditions” tab.

Pressure

) P2

Temp. of air

] - C

Humidity
[ RC
Temp. of water

(EECEE /e

15




3.1.2. Operation on windows

The workspace area of the main window displays a humber of the
subsequent sub-windows. Below example presents displaying of three
windows. Each window is previewed by a tab located on the bottom bar of
the main window. Pressing a tab denoting a window causes immediate
switching to this window and displaying its content (here: user data).

(7] radvageadrag.ol

roven saxbeear

[user [ cperstoes | Poettes || scse || Theme-gro-barometes || Colteation

Press [*| button to close the currently displayed window

[itmer | | Cpersors || Fpsttes || Sose | | Therma-tigro-Serometer || Callraion

16



Before displaying some of the windows a message box is indicated with a
request to wait until the window is opened. The message box disappears
automatically as the data is ready to be displayed

Flease wait ...

Loading data.Please wait.

Close windows / application:

Closing the application and some of the windows is preceded by a message
box requesting confirming the process:

4. MENU SETTINGS

In order to enter the “ Settings” menu press tab:
Program->Settings:

Company data
Operators
Pipettes

Balance

Thermo-higro-barometer

Printings

4.1. Company (User) data

Data contained in this form (section) is printed in a header of a report from
pipette testing process.
17



All fields need to be filled in accordance with their description.
All changes are effective on pressing “ Save” button located in the bottom
right corner of the “User data” window.

4.2. Operators

Database of operators is used for pipette testing process, and it contains
records on personnel carrying out the testing procedure. Column
“Operators” is filled in with random data (first name, second name, nick
name etc.) but the filled in data has to be unique for a single record.

™ 1 Record Lol 1 b " ¥

18



Where Buttons:

Mo Toggling to the top of records’ list

1 Moving to a previous record on the list
¥ Moving to a following record on the list
M Toggling to the end of the records’ list
+ Adding an operator

= Deleting an operator

- Save Saving changes

Fields “Workstation” and “Scope of duties” needs to be filled in. Field
“Completed calibrations” outlines the number of calibration procedures
completed by an operator, and it is automatically calculated by the software.

4.3. Clients

Tab “Database of Clients” provides access to records on clients that
optionally can be assigned to completed calibration procedures. Data on a
Client entered in this database is included in a report from pipette
calibration.

il v | (k) (¥ vem ) (= vew )

19



Where Buttons:

Mo Toggling to the top of clients’ list
1 Moving to a previous record on the list
¥ Moving to a following record on the list
M Toggling to the end of the clients’ list
(4 Dodaj Adding a client record
(= usun | Deleting a client record
'm Egggggsdeata on an client record existing in the
CAUTION!

Field “ID, Company, Address” are obligatorily filled in, and field “ID” cannot
repeat in the database (must be unique).

‘nf Definiowanie Kantrahenta ONe ‘

Identyfikator €3

Firma €3

Adres €3
Jednostka organizacyina
Informacie dodatkowe:
Uwagi

\ba Zapisz )

After filling in all required data on a client save changes by pressing “Save”
button located in the bottom section of the window.

4.4. Balance

The option for configuring balances used during the pipette testing
procedures. The scope of configuration is matched in a way that the
software can cooperate with balances of various manufacturers. Changes
in configuration tab of a balance are effective on saving them by pressing
“Save” button located in the bottom section of the window.

4.4.1. Balance parameters
Window containing basic parameters of a balance:

20



Goraey Mawinz (sderyt masy) £3
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Goracy Mawss (Lwowarse)  F1

Taru Butomatycirne po odete s waleria

i Chsiuga wag dodatinwe]

Ko wcja wagh: Wingh glimna i

[ Omne wagi || flamia komundacona || Polczene || Tabela woorcowania

Hedel MYA L3P

Sedreitia 0 =
Daska cocryioma & 0,1

Mg popraecnkl 6 [E2|
tr sergny:

tir Certyfat

The top section of the window contains main parameters on cooperation
with balances.

Hot Key (mass reading)
Sending a command to a connected balance on mass reading is operated

by two means:
1. By pressing \__Peberzwazenie 5 (acquire a weighing record) button in

the control panel of the main software window,
2. By pressing the hot key.

In order to use option no. 2 a user should select a key that is comfortable to
use. Available options are function keys from F1 to F12.

Hot Key (tarring)
Sending a command to tare a connected balance is operated by two
means:
1. By pressing ( UET] o) (tare) button in the control panel of
the main software window,
2. By pressing the hot key.

In order to use option no. 2 a user should select a key that is comfortable to
use. Available options are function keys from F1 to F12.

Field “Lock editing from keyboard” enables blocking editing option of
measurements, the option is disabled by default. Enabling this option is
available only on entering a service password.

21



Field “Operation of a supplementary balance” :
The software is designed to cooperate with two balances connected to a
computer via the RS 232 ports.

If a workstation features two balances, then before configuring them, enable
option: “Operation of a supplementary balance” in the balance
parameters window. If enabled, the user can configure parameters for two
balances, i.e. the main balance and a supplementary one.

Goracy Mamisz syt masy] 73 i

Goracy Mawinr (iroware) |2 ]
T Tarug anttmabpcare o edebe s maderia
Serws
19 Obetugs was dodesome)
wiandguraca wag! Waga ghiwna i
Wiaga dodatons |
foane wage ]| amks PR TT TR

The window on balance parameters previews data on a balance enabled in
option “Balance configuration”.

] Othgas g st
Forrocis mog Viaga e 2]

[ Binrn g ]| findon knemrndacips || Poincome || Tabels wrormomanis

o ViR 33510

it = =
Geta ndcaioma d: 0,061

Moo & ]
e seeyy: B

e Cermran e

9 Cteshuga o dociathomey
Horlipracga magt Woga drlathome 52}

[Dane wag] | 2amben komrskscna || Potacoene || Tabels wovooseania

Hede! A B0

e = =l
Coinkonoclcrytosen 0,1

Messe popraeenial S =l
e serpy ey

He Certyllaty 23

Field “Type” (MANUFACTURER-BALANCE NAME) is used in reports from
pipette testing procedure.
Field “Unit” is used to select one of available measuring units of a balance:

mg

kg

22



Caution:

When reading a mass value the software uses a measuring unit determined
in this setting. It is conditioned by a criterion that different manufacturers of
weighing instruments use different formats to send data on a measuring
unit. A measuring unit is selected automatically in the process of testing a
pipette.

Field “Reading unit” has to be filled in with data on balance sensitivity, i.e.
its parameter “d”. This field is used for information purpose only and it is not
used in printouts.

Field “Decimal places” is used for selecting number of decimal places for
measurements carried out on a balance.

Field “ Serial no.” is used for determining a serial number of a balance. In
most cases the serial number (factory no.) is located on balance’s data
plate.

Field “Certificate no.” is intended to enter a number of a type approval
certificate of a balance. In most cases the data on type approval is located
on balance’s data plate.

4.4.2. Communication frame

Determining the means of communicating a balance. In case of connecting
two balances, the communication data need to be determined for both
balances: the main and supplementary one.

¥ Csugs wap dodatiowe;
Konfiguracis magi Wbgh ghivna

“End of frame” marker

When acquiring data from a balance the software has to detect which has
completed sending a response (data pack — frame). Therefore, this value

23



has to be determined in the software using |_| button which displays an
editing window:

Frame data formating ()
Available markers Selectet markers
Dec: 0S0 Texk: 2 4 Dec: 013 Text: O
Dec: 051 Texk: 3 Dec: 010 Text:
Dec: OS2 Texk: 4
Dec; 053 Texk: 5 @

Dec: 054 Texk: 6 (ﬁ
Dec: 055 Text: 7 (o)
Dec: 056 Text: &
Dec: 057 Text: 9 (@)
Dec: 056 Text: ! = .
Dec: 059 Text: ;
Dec: 060 Texk: <
Dec: 061 Texk: =
Dec: 062 Texk: =
Dec: 063 Text: 7 ¥

m Save

Data format Dec: <number> Text: <character> means:
<number> - decimal value of a character (byte),

<character> - ASCII text character equivalent.

Example for RADWAG balances:

Char(13) + Char(10) i.e.: [CR] Carriage Return + [LF] Line Feed

Which stands for: Dec: 013 Text: <none>
Dec: 010 Text: <none>

The list on the right side (selected markers) includes characters
recognized as the end of response (end of frame). The sequence of
characters is crucial.

In order to add a subsequent character as the last one in the list, mark an

entry in the right column of the table and press ' "*4_/ button.
In order to delete a selected character highlight it in the list (selected
markers) and press ‘"~ button.

All changes are effective after pressing “Save” button.

24



Command requesting mass reading

A balance sends data to the software in two ways:

1. If balance’s user forces sending a mass value by pressing a key on
balance’s keyboard (e.g.: Print, Enter) or if balance configuration
enables automatic sending of mass data on stabilization of weighing
result,

2. If a balance receives a command sent from a computer.

This configuration refers to point 4.3.2. the same format refers to definition
of ,Frame end marker” — with prior determining character(s) that should
be sent to a balance as a command requesting a response with currently
weighed mass.

In case of RADWAG balances it is:

An example for a balance by RADWAG: Char(83) i.e.: S
Which in configuration stands for: Dec: 083 Text: S

Data sent to a balance: Char(83) + Char(13) + Char(10)
Where Char(13) + Char(10) stands for frame end definition.

Command on tarring a balance:

A balance is tarred in two ways:

1. If balance user carries out tarring process by pressing tare button,
or balance configuration enables automatic tarring on completing a
weighing process,

2. If a balance receives a command sent from a computer.

This configuration refers to point 4.3.2. the same format refers to definition
of ,Frame end marker” — with prior determining character(s) that should
be sent to a balance as a command requesting tarring a balance.

In case of RADWAG balances it is:

An example for a balance by RADWAG: Char(84) i.e.: T
Which in configuration stands for: Dec: 084 Text: T

Data sent to a balance: Char(84) + Char(13) + Char(10)
Where Char(13) + Char(10) ) stands for frame end definition.

25



4.4.3. Connection

Defining communication parameters for connecting with a balance. Connect
a balance to a serial port COM of a computer and carry out parameter
configuration, in accordance with below description.

COM (serial) port
Displays a list of available serial port numbers. Select a port used by a
connected balance.

Baud rate
Displays list of available baud rates. Select a value which complies with the
baud rate set in a connected balance.

Databits, parity, stop bits, handshake

Displays a list of available values for the above parameters. The values
need to comply with those set in a connected balance. The last parameter
is disabled.

Changes in configuration of the connection are effective on pressing
“Save” button.

4.5. Pipettes

Carrying out a pipette testing procedure requires determining a pipette
characteristics, its permissible errors, volume and number of control
measurements. In order to improve the testing process, the software stores
all acquired data on pipettes in corresponding database.

26
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4.5.1. RADWAG pipettes

The software comprises a pre-defined database of RADWAG pipettes.

e Pipettes with adjustable volume MODEL RP-AV

Range | Accuracy Tested Accuracy error Repeatability
volume error Tips
(u] (] (] [%] (%]
1 2.50 1.50
0,5-10 0,1 10
10 1.00 0.80
2 2.00 0.80
2-20 0,1 10
20 1.80 0.60
5 2.00 2.00
5-50 0,5 300
50 0.60 0.30
10 3.00 1.50
10-100 0,5 300
100 0.80 0.15
20 0.60 0.60
20-200 1 300
200 0.50 0.15
100 2.00 0.70
100-1000 5 1000
1000 0.60 0.20
500 0.70 0.30
500-5000 50 5000
5000 0.50 0.15

28




Pipettes witch adjustable volume MODEL RP-PV

Range | Accuracy Tested Accuracy Repeatability
volume error error TipS
[wl] [m] [m] (%] [%]
0,25 2.50 1.50
0.2-2,5 0.01 2,5 1.00 0.80 10
1 2.50 1.50
0,5-10 01 10 1.00 0.80 10
2 2.00 0,80
2-20 0.1 20 1.80 0.60 10
5 2.00 2.00
5-50 0.5 50 0.60 0.30 300
10 3.00 1.50
10-100 0.5 100 0.80 0.15 300
20 0.60 0.60
20-200 1 200 0.50 0.15 300
100 2.00 0.70
100-1000 5 1000 0.60 0.20 1000
500 0.70 0.30
500-5000 50 5000 050 015 5000
e Pipettes with fixed volume MODEL RP-AF
Volume Accuracy error Repeatability error Tips
[wl] [%] [%]
5 1.30 1.20 300
10 0.80 0.80 300
25 0.50 0.30 300
50 0.50 0.30 300
100 0.50 0.30 300
200 0.40 0.20 300
250 0.40 0.20 1000
500 0.30 0.20 1000
1000 0.30 0.20 1000
2000 0.30 0.20 5000
5000 0.30 0.20 5000
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e Pipettes with fixed volume MODEL RP-PF

Volume Accuracy error Repeatability error Tips
[wl] [%] [%]

5 1.30 1.20 300
10 0.80 0.80 300
25 0.50 0.30 300
50 0.50 0.30 300

100 0.50 0.30 300
200 0.40 0.20 300
250 0.40 0.20 1000
500 0.30 0.20 1000
1000 0.30 0.20 1000
2000 0.30 0.20 5000
5000 0.30 0.20 5000

4.5.2. Defining a pipette

The software enables:

Manufacturers

Defining manufacturers and models of pipettes,

Defining new pipettes, independently on a manufacturer,
Deleting records of pipettes present in the database,
Editing records of pipettes present in the database.

Press tab , Models” to modify the data on pipette manufacturers

| | Producent

Model

Radwag
Radwag
Radwag
Radwag

¥ Producent %

RP-BY
RP-PY
RP-AF
RP-PF

L]

4

3

L]

+

(H Zapisz\
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A record in the database comprises two fields (Manufacturer and Model)
that are editable directly in the table.

In order to add or delete a record use corresponding buttons:

+

. Changes are effective on pressing “ Save” button.

Pipettes

Press tab “Pipettes”. Data in this tab is modifiable in two tables:

e basic data:

.
Parniardw/l.

> g mienna 1-k...
Radwag RP-AY  Zmienna 1-k... 20 2-20 ¥l 10 0,1 10
Radwag RP-a%  Zmienna 1-k... 50 5-50 Ml 1 0,5 300
Radwag RP-AY  Zmienna 1-k... 100 10100l 10 0,5 300
Radwag RP-AY  Zmienna 1-k... 200 20-200 10 1 300
Radwag RP-a%  Zrmienna 1-k,.. 1000 100-1.., 1n 5 1000
Radwag RP-A%  Zrienna 1-k... 5000 S00-5.., Wl 1 50 5000
Radwag RP-PY  Zmiennal-k.. 2,5 0,225 10 0,01 10
Radwag RP-PY  Zmienna 1-k.. 10 0,510l 10 0,1 10
Radwag RP-PY  Zmienna 1-k.. 20 220 Ml 1 0,1 1
Radwag RP-PY  Zmienna 1-k... 50 5-50 l il 0.5 300
Rarwian RP-PY__ Frienna 1-k... 100 =100l n n.s am "
W« ppetatzas v w | (I edytuj) (F Dodaj) (= usui )

e data on tested volumes:

):_’ i}adane objetosci v
Objgtost ba... Dopuszczalny biad doktadnosa [%] Dopuszczalny btad powtarzalnosc [%]
b 2,5
10 1 0,8

Pressing ¥ pictogram disables from previewing the window on tested
volumes.

Adding a pipette

In order to a new pipette to the database press ,Add” button and fill in
required fields in both columns.

Deleting a pipette

In order to delete a pipette from the database highlight (mark) its record in
the main table and press , Delete” button.

Changes are effective on pressing “ Save” button.
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Editing pipette records

Highlight (mark) a selected pipette record in the main table, and fill in all of
the fields:

Model — select a model from the list or create a new model (tab
Models),
Type — select pipette type (the definitions are non-editable),
Symbol, Range, Unit, Reading unit, Tips,
Number of measurements per channel — enter a value from 3 to 15.
The value determines the quantity of mass measurements carried out
on for each tested tip.
It is Batcher — mark this field if a pipette functions as a batcher.

Changing this parameter causes modification of the report header
name.

s |

Model: R-a¥
Redraf:  Trrimorin |-kl

Symbod ppetyt |10

Zakresfiedncatha: (0,510 W

2| Do slemenkaema: 0,1

i Fodobkd: 10

ot pomear e ria hanaler:

Definicia badanych ohistodel

e

| Ta st iz

[

‘N 2]

Zapisz

After entering basic data on a pipette go to table “ Tested volume” and
determine quantity and parameters of the volume to be tested. The number
of entered data refers to a type of tested pipette — see below table.

No. | Type Number of volumes
1 | Adjustable 1-channel 2-3

2 | Adjustable 8- channels 2-3

3 | Adjustable 12- channels 2-3

4 Fixed volume 1

Next, specify “Permissible accuracy error” and “Permissible
repeatability error” for each volume to be tested.

Changes are effective on pressing “ Save” button.
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4.6. Temperature — humidity — pressure recorder (THB module)

The software cooperate with an ambient conditions module by RADWAG. It
is a device intended for measuring data on temperature, humidity and
barometric pressure at a workstation.

Go to tab ,Device data” and set the manufacturer, device name and serial
no. as indicated on device’s data plate.

] Wz chshugs urzadenas

Prochemd: Rachoag I ) |
Mazwa urzadzenia: | Theemo-igrs Baromener

Pir saryiys SN X0

g
¥

Use tab , Sensors” to set enabled/disabled sensors and a button for
refreshing an indication of each.
Separately set the sensors which read data on ambient conditions:

e atmospheric pressure,

e humidity,

e air temperature,

e water temperature.

[ Dane urzadzenia "' pompa || Potaczenie || Kalbraca |

Nazwa Poprawia Rozdzielczasé Niepennosé

[ Cignienie [hPa] 0 0 0
) wilgotnosé [%] 0 0
[¥) Temperatura powietrza [] 0 0 0
[¥) Temperatura wody [°C] 0 0 0
Goracy Kawisz (odéwiezanie wskazar) F5 [E2|
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Use tab “Pump” to set operation criteria of the pump and accessibility of
“Water pump” tab visible in the main window of the software.

¥ Kontrola pompy:

|

Use tab “Connection” to set RS 232 port to which the THB module is
connected, and baud rate value — set it by default to 57600.

[ Dane usagzera | Sensory | Ponpa | [Relacsned] | Kaibraci |

Port COM COML

E E

Fredkaéé 57600

|

Tab “Calibration” enables calibrating the THB module and it is accessible
only for an authorized personnel (RADWAG service) on entering an
appropriate code.
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4.6.1. Printouts

Option “Your Logo” enables setting a company logo to be printed in
generated reports.

= )

Pressing “Select image file” button enables selecting a graphic image that
will be visible in the upper left corner of each printed report.

Button “Delete” deletes the present logo and substitutes it with RADWAG
logo.

Tab “Options” enables a user to set date format and select data to be
included in a report.

[Twoje logo |

Format daty: | yy-MM-dd 12-11-20

[ Pokaz wynik poprzednie] kalibracii
) Pokaz date wydruku w raparde;

= Zapisz
w =
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5. MENU VISUALIZATION

Access to menu “Visualization” is enabled by entering a menu option:

Software —>Visualization:

2 Radwag Pipety -verson

|| | Program | About

& Wisualization K

*

e

IEI Bordering

' Skin

3

The menu comprises two options:

e Frames — changes frame format of software windows
e Skin — enables selecting graphic style of software windows, in
accordance with user preferences.

New settings are saved automatically.
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6. MENU TOOLS

Access to menu “Tools” ” is enabled by entering a menu option:
Software —>Tools:

j Radwag Pipety - version

|l | Program ||

"-5_. Taols v 5yt Create backup of current database

S By Compacting the database

s [P Create new/empty database with current backup

e B Restore datahase from backup
—_—

The menu contains four functions:

e Backup the current database — creating a backup copy of the
current database including test records of pipettes,

e Optimize database — compacting the content of the database
including test records of pipettes

e Use new/empty database ... — removes all records of tested pipettes
with prior creating backup copy of the database

e Restoring database — enables restoring the database from a backup
and using it. This process is preceded by a message box:

Przywracanie bazy z wazenian

\?/ Ta operacja nadpisze biezacy baze danych. Czy cheesz kantynuowad ?

Yes ( wo )

Caution:

Before accepting the message box make sure, that the enabled database is
empty. The records comprised in the database will be irreversibly lost.
Before accepting the message box it is recommended to use function:
“Backup the current database” or “Use new/empty database...”.

7. MENU LANGUAGE
Menu “Language” enables selecting the language version of the software

interface. After selecting an interface language version press “Save” button
and restart the software.
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Wybierz jezyk

Palski.Ing

English.Ing
French.Ing
German.ng
Italian.Ing

List of available language versions:

English
French
German
Italian
Polish
Russian

8. NEW CALIBRATION

This is the basic function of the software PIPETTES, and it enables carrying
out a calibration process of a pipette.

A process initiated on a connected balance has to be carried out till its end.

It is not possible to enter changes during process progress (i.e.: changing a
balance or a pipette used for the testing procedure).

After selecting a balance, the system is ready to start the testing /
calibration procedure.

Access to the function is enabled by pressing menu “New Calibration” in
the Control Panel:

| Panel sterowania (] .

& Nowa kalibracja

G Archiwum
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Which displays a window with a tab on “ Specification”:

[ Specyfikacja

Dane pipety

0Ogélne
Froducent
Madel

Typ
Syrnbol

Szaczeqély
zakres
Deiatka slement
Korcouki
Jednastka
Parriaréw na ka

Objgtase
Bad A {3
Bhad CW {3}

Kanaly pomiarowe

o  Zatwierdz ustawienia =
- 0 )

]
Warunki srodowiskowe
W Temperatura [°C] 4 [wybierz] 52|
Cisnienie [hPa] &8 | [virybierz] K2
Q| wepstcyikzmial @
wilgotnose [%] 50
Temperatura wody [°C]
° wspdtczynnik parowania |1
Termo-higro-barometr (ta Wypelni] parametry W
Informacie
Nr seryiny pipety a
M ewidsncyiny:
Operatar: @ [vybierz] [E2]
Klient [wybierz] u
=] =l

Where Fields:

Pipette’s serial no. *

Registration no.

Operator *

Client

Temperature [°C] *
Pressure [hPa] *
Z coefficient [ml/g]

Humidity [%]

Temp. of water [°C]
Evaporation factor [K]

Unique number of a pipette assigned by its
manufacturer

Internal no. of a pipette assigned by an
organization

Data on operator carrying out the calibration
process

A client for which the procedure is carried out
Ambient temperature

Atmospheric pressure

Z coefficient is calculated automatically (table
with coefficient values can be found further in
this document)

Ambient humidity — default value: 50%
Water temperate in the ambient conditions
Default value 1
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Fill in parameters A button for automatic filling in data on
ambient conditions acquired from the
connected THB module (ambient conditions
module).

*) — fields marked with asterisk must be filled in

8.1. Specification

Before starting calibration process the following fields have to be filled in:

1. Press @ i | button to select a pipette that has

already been defined in the database of pipettes:

o Database of pipettes (@)
.

[ [ Manutacturer Modzl Symbal Type Range Unik Tips Description ”F
?
> @ Radwag ] ] i |

Radwag RP-i 20 Variable: 1 channel 220 Wl 10 Variable: 1 channe!

Raduag RP- 50 Yariable: 1 chamnel 550 Wl 300 varisble: 1 charmel

Radwag RP-ai 100 Yariable: 1 chamnel 10-100 Wl 300 Yariable: 1 channel

Radwag RP-i 200 Yariable: 1 channel 20-200 ul 300 veriable: 1 charnel

Raduag RP- 1000 Yariable: 1 chamnel 100-1000 Wl 1000 Vaviable: 1 channel

Radwag RP-a 5000 Yariable: 1 chamnel S00-5000 ul 000 Variable: 1 chamne!

Radwag RP-PY 2,5 Variable: 1 channel 0,225 ul 10 Variable: 1 channe!

Raduag RP-PY 10 Yariable: 1 chamnel 0,510 Wl 10 Variable: 1 channel

Radwag RP-PY 20 Yariable: 1 chamnel z-z0 ul 10 Variable: 1 chamne!

Radwag RP-PY 50 Yariable: 1 channel 550 ul 300 veriable: 1 charmel

Raduag RP-PY 100 Yariable: 1 chamnel 10-100 Wl 300 Yarisble: 1 charmel

@ Dadinza 0D_D 2nn Wavishla: 1 channal 2n_onn ol 2NN Wavishla: 1 channal b?

Select

Highlight (select) a pipette from the database and press “ Select” button.

When searching for a pipette the software enables grouping option aiding
the searching process. For instance, the pipettes can be grouped by their
“Type” — drag and drop header “Model” to a field described as “Drag and
drop here a column to group”. Drag a column to group records by a
needed criterion:
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[ [Manutacturer Symbal Type 7| Range Unit Tips Description |
[

Model: RP-AF

& Model: RP-AY

Wariable: 1 channel 10| Yariable: 1 channe!

20 wariable: 1 channel z2-z0 W 10 Variable: 1 channel

Radwag 50 Wariable: 1 channel 5-50 il 300 Variable: 1 channel
Radwan 100 wariable: 1 channel 10-100 W 300 Varisble: 1 channel
Radwag 200 wariable: 1 channel 20-200 W 300 Variable: 1 channel
Radwag 1000 wariable: 1 channel 100-1000 il 1000 Yariable: 1 channel
Radwag 5000 wariable: 1 channel 500-50001 W 5000 Yarisble: 1 channel

Madel: RP-PF
Model: RP-PY

2. Fill'in all necessary data marked by warning signs. If the software
cooperates with the temperature-humidity-pressure recorder simply
press “Fill in parameters...” to acquire data from the THB module to
the corresponding fields of the software. The reading from the THB
module are easily updated by pressing F5 button or another ‘hot key”
configured in the software options.

[Gl Fill parameters ]'

3. Make sure that all data are correct. In order to go to next step:
»CALIBRATION — weighing”, press:

[»f Apply settings j

At this moment the software automatically assigns a unique number to
the created document, e.g.:

41



8.2. Calibration —weighing

After accepting the settings of “ Specification” tab, the software
automatically displays another two tabs: “Weighing” and
“Results/report”:

| speciication 'f Weighting i' Results/repart

Select volume to checking

swalume research [l] tieight [mg] Acceptable error A [%] Acceptable errar C¥ [%]

10 9,9500 1 0,8

weighting on selected volume

wolume [Wl] | Canal Mo, | Measures Mo (on canal) | Weight measured [mg] Yolume count [W]
1l
1l
1l
1l
1l
1l
1l
|
1yl
il

0,0000
0,0000
0,0000
0,0000
0,0000
10,0000
10,0000
10,0000
0,0000

P R T B SR
o e o900 e

(E Recalculate 1 ﬁ:\ Save ] =
Calibration =

The displayed window contains two tables:

e “Select volume to checking” — the table contains quantity and
parameters on volume to be tested,

e “Weighing records of tested volume” — this tab contains data on
measurements carried out on all channels of a selected volume.

The calibration process is initiated by selecting the volume to be tested. By
default the software selects the first value on the table.

8.2.1. Entering mass value

In table “Weighing records of tested volume” highlight the item for which
the mass value should be entered. The values are entered in two ways:

1. Manually, after unlocking this option in the balance settings,
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2. Using a connection with the balance — see chapter “Communication
protocol”, points: , Request mass reading” and “Hot Key”.

In case of manual entering of the acquired mass value the user enters data
into column “Weight measured” and manually goes to subsequent
weighing records for next tested volumes.

In case of using communication with a balance, the value of mass
reading is entered automatically into the highlighted record of the table
»Weighing record for tested volume”.

After filing in a weighing record the software automatically goes to another
weighing record, and the filled in record was the last one for the tested
volume, then the software selects another volume to be tested and the first
record assigned to this volume. This process is repeated until entering data
for the last weighing record of the last tested volume. Then the software
displays a message box on completing the process of entering the
measuring data.

Record selecting (&)

;!.() Last record is complete,

After completing calibration process or within its progress there is access to
a button intended for calculating current status of mass value entered to the
database:

< . . X
3 Recalculate |

8.2.2. Results/report

Before enabling tab “Results/report” it is obligatory to press
“Recalculate” button. The window with results is divided into two sections:

1. Intermediate results — results for each tested channel,

2. Summary — contains a balance (summary) for all acquired measuring
records in a form of a single parameter: Status = ACCEPTED or
REJECTED (discarded) .
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alipratio

[ Specification 1 weighting '[ Results/report
Tested item [+]
Volume 1yl 104l
Canal 1 1
Countings (v}
Averange volume 1,0000 10,0000
Precision errar & [%] 0,00 0,00
Precision error & 0,0000 0,0000
Repeating rror CY [%)] 0,00 0,00
Repeating error £V 0,0000 0,0000
Intermediate results (v}
Range A (V111 “ ok
Range CY @ ox @ ox
Summary
Calibretionresule = O 1t calibration dets [200904-13 E2|
Status @ ACCEPTED ==
= Callbration dake:2009-03-13
Information Q 13:05:35
Document ho. 09-03-13{00001
Pipettes serial na, 123456 o
Morm 150 8655
Performer Adrinistrator
Calibration date 2008-03-13
f): Recalculate ] ﬁj Save W (@ Reeport W

Calibration

Use field “Next calibration date” to enter the date of the subsequent test
of a pipette. This date is used for filtering scheduled calibration processes.
By default the software enters one month period for the subsequent

calibration of a pipette.

Field “Remarks” is intended to enter user comments, which are particularly

useful if a calibration result is rejected.

The below example demonstrates a instance of a rejected calibration due to
exceeding the range of permissible value of repeatability error CV for

volume 20ul in channel 1.

Tested item [+]
Wolume 1yl 1opl
Canal 1 1
Countings (v}
Averange volume 1,0000 10,0561
Precision error & [%:] -0,0004 0,5607
Preision error & 0,0000 0,0561
Repeating error C¥ [%] 0,0000 1,6266
Repeating error C¥ 0,0000 0,1636
Intermediate results (v}
Range A ) ok 9 ok
Range CV @ ok &3 Error
Summary
Ealieston il O st cabration date [z
Status & DISCARD _
Information Q E;
o " 0m.0503i000n
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Saving calibration results

In order to save the data on testing process in the database press:
||Ti Save |'

Caution:

Until the moment of pressing this button all results are not saved. The
button can be pressed for multiple times during calibration process in order
to make sure, that an unexpected computer malfunction will cause losing
some important data.

Saving data is confirmed by displaying a message box:

Save results of calibration (2]

.
\l.f) Calibration saved corretly.

After saving the results, a new button in the menu is accessible for
previewing a document on calibration report:

ﬂ Repart

8.2.3. Printing of calibration report

Below presented window presents a example of a report and a tool bar.

Toolbar description:
‘;l Immediate printout on the default printer

i Saving and reopening a printout template in the format
= dedicated for this type of reports

‘ﬂ: =t Exporting a report to different file types: PDF, HTML,
WelTl  Excel, CSV, Text, Image
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An example of a report from pipette/batcher testing procedure:

L=

£

@

W

| £

3
¥
A

(D Preview

|| Ele ¥iew Background

e W = ==

Ly Bl s g e frla |

e

R/ADW

Printing: 13-03-2003

Firm Radwag
® Department Informatyla
Street Bracka 23
G Postoode / City 26-600 Radom
Telephone 3848800
E-mail radwag@radwagpl
www.radwagpl

PIPETTE CALIBRATION REPORT

Mext calibration:

Remarks:

Operator

2008-04-13 13:05:35

Calibration date: 2009-03-13 13:05:35

Adminiztr stor

[Docurrent Mo [Operator [Calibration date [CALIBRATION RESULT |
[Current calibration [09-03-13/00001 [Administrator [2009.03-13 13:05:35  [DISCARD |
PIPETTES DATA ENVIRONMENT CONDITIONS
Manufacturer: Rachwag Air temperatute [*C] 15
Model/symbol RP-&Y [ 10 Pressure [hPa] 1000
Rengefscaledips 0510/ 014 10 Humicity [%] 0
Type: “ariable: 1 Z factor [miig] 1,002
channel
Unit: ul Evaporation factor K 1
Serial Mo SN123456 Temp. of water [*C] 0
INTERMEDIATE RESULTS
Volume [ul] | Weight [mg] | Morm, precision error [%] | Morm, repesting error [%]
1,00 0,3350 | 25 | 15
Canalllo /measure | Averange volume ] | Prec. err. [%] | Repeaterr.[%] | Result A | Result CV
Canal 1 | 14,0000 [ -0,0004 [ 0,0000 | [wl [ [w]
1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
Volume [pl] | Weight [ma] | INorm, precision error [%] | Norm, repesting errar [9]
10,00 9,9300 | 1 | 0.8
Canallo /measure | Averangevolumef] | Prec. err.[%] | Repeaterr.[%] | Result A [ ResultCV
Canal 1 10,0561 [ 0,5607 [ 15266 | [ O
9,95 9,95 9,95 9,95 9,98 9,95 9,95 10,50 10,00 10,00
Calibration Scale Thermo-higrobarometer
Ground of Ex Mameimodel  RADWAG (standard) Manufacturer.  Radwag
callbration:
Weights per canal 10 Unit; a Namedype: Thetmo-Higro-Barometer
Weights unit mg Serial Mo 000000

Operators signature

s F

3

Page lof1 |

| Zoom Factor: 100%
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9. ARCHIVES

Go to Control panel and press “Archive” to enter the archives
(databases) menu content.

| Control panel (@) '

_] New calibration

|<] Archive

A window displayed on pressing the key has a tabular format presenting a;;
completed calibration processes.

The following functions are available :

e Browsing and filtering (searching) of completed calibration processes,
e Printing reports from completed calibration processes,
e Browsing scheduled and pending calibration processes.
e Making new tests on the basis of already existing records.
o Archiwum badari 006
Przeciagnii tu kolumng aby zgrupowac
Data badania 7] | Wynikba,.. (7] | Mastepne b... (2] | N dokis, (5] Mo, (5] Syee, (5] N senn, (5] N ewiden.., [¥]] Typ piosty [5)] 2a.., (]| Jedn.. [5]] .4 (5| Kient  [5)
. 2010-01-11 l; 2010-02-11 10-01-11/00... RP-AY 10 SM1234  PME 1234/01f1  Zmienna 1-ka.. 0,510 pl é] Radwag
3] ¥ e evidencyin] Like st [ 7 |yt |

9.1. Scheduled calibrations
On previewing a form, the software automatically displays records with

calibration processes scheduled for the current month. An operator can
filter calibrations by three criteria available in the drop down menu:
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Show calibraction plan
In this maonth I;l

Show all

In this week

Where:
Show all - Displays all scheduled calibrations
independently on date
In this month - (default) displays calibrations scheduled for the
current month
In this week - displays calibrations scheduled for the current
week

9.2. Starting calibration

The level of the form enables starting a new calibration process. In order to
start a new calibration select from the table a record containing a specific
pipette and press:

L Make new calibration I

This option is particularly useful for scheduled calibrations. Having a
scheduled calibration date of a pipette and pressing “Make new
calibration” button causes automatic filling in of a form with pipette
parameters together with its serial number.

Caution:
This option is available only if no calibration process is in progress.

9.3. Filtering

The table comprising calibrations features a function enabling filtering of the
records. The first record in the table (marked with the red rim in the below
image) includes filtered fields. By default the filtering fields are empty, i.e. all
available records are displayed.

In order to use filtering option mark a field [ show advanced fiter and then enter
desired values into the selected columns and choose the type of displaying
test results.
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Displaying test results:

(] - Alltests
] - Rejected tests
& - Accepted tests

Displaying type of tested device:

- Al
] - Pipette
&l - Batcher

While using filtering a bar, the bottom bar of the table automatically
previews currently applied filtering criteria (green rim below).

a-

Przzciqanj bu kalumng aby zarupawiad
5 = 5 = = 5
7 P
2010-01-11 J 2010-02-11 10-01-11)00.., RP-AW 10 SN 1234 PNE1234D1 1‘“ Zmienna 1-ka... 0,5-100 Radwag
I [3¢] ¥ [hiastapre badanie] Like *2010-02-11% 1 [Model] Like 'RP% T [Nr ewidencyiny] Lie P%' | Edytuj filtr |
Wy Sniet| zeplanowane badania
Wszystkie ¥ a2 it dodlatkowy [@l wikona] nows biadaris j (@ Raport j

This example should be interpreted as below:

Display records, where the criterion for “ Next calibration” = 2009-04-13
and “Type” name starts with rp,

Filtering options:

e Test date
Test result
Scheduled test date
Document no.
Pipette type
Pipette symbol
Serial no. of a pipette
Registration no. of a pipette
Range
Unit
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e Batcher
e Client

When searching for a pipette the software enables grouping option aiding
the searching process. For instance, the pipettes can be grouped by their
“Type” — drag and drop header “Model” to a field described as “Drag and
drop here a column to group”.

a5

| [calibration date & [5] ] cAUBRATION RESULT (5] [ Mext callbration <[ Document ko, [ | symbol [ [ serial o [<]] Fipette type [ Range [5]inkt E‘
T S————
Model: RP-AY
Modek: RP-PY

Show scheduled calibractions [:
1=

Show all T[] ¥ show advanced fiter Mo e e j [@ R j

9.4. Printouts

In the table of calibration reports highlight a calibration record to be printed.

@' Repork

Press'”—____ "/ button which previews a report from calibration to
be printed.

More information about report option can be found in:
Calibration —weighing > Calibration report printout
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10. CALCULATION COEFFICIENT

The value of calculation coefficient Z used by the software is determined
from an equation:

1 Po ~ Pa

Z =0 —

Po Pw~ Pa

P, - density of standard liquid (constant 8000 kg/m®)
P, - density of air

P,, - density of water
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