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Manual

Dear Customer,

Congratulations on your purchase of MJK Expert Data Loggers, the
next generation Data Logger!

Before installation and use of your new device as per your requirements, it is recommended that you
read these instructions carefully. They contain important information for successful operation of the
MJK Log Link software.

Sections in the manual:

- Table of contents
- Installation instructions (Data Logger)
- Installation of the software

- Configuration of the Data Logger (Writer / WriterWL)
- Read-out of stored measured values (Reader)

- Processing of measured values read (Modules)
- Appendix (Sample application, Pressure Conversion Table, Messages)
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Installation of Expert 900 Logger

General information

Fluid levels or fluctuations of a liquid can be determined by measuring the prevailing pressure at a
lower depth and comparing it with the pressure at the surface. This enables an approximate
calculation based on the density of the liquid. For example, in the case of water:

100mbar H 100cm water column (WC).

Measuring is always realized in relation to the ambient pressure (the pressure on the surface) in the
case of open systems or classical filing level measurement. This is achieved in conventional water
level sensors through a reference tube integrated in the sensor cable, which determines the
relationship to the ambient pressure. Measurement of air pressure fluctuations is thus independent.
An alternative option exists in intelligent systems, involving the realization of an absolute pressure
measurement and calculation of the air pressure correction using an additional barometer. This
means that the special cable (with the reference tube) need not be utilized.

Measuring methods

Relative measurement (Expert 900)

The Expert 900 is based on the classical level measuring method. The
instrument is equipped with a relative pressure sensor. The air pressure is
conveyed through the reference tube integrated in the sensor cable at the
rear of the sensor. The cable should therefore not be bent or crushed! The
upper end of the reference tube is fitted with a GORE-TEX® membrane.
This prevents dirt or liquid entering the instrument, while still ensuring the air
exchange.
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Absolute measurement (Expert 800)

P The Expert 800 instruments utilize an absolute pressure sensor. A second
i Expert 800 is positioned on the surface as a barometer where low water depths
are involved (as the influence of air pressure fluctuations must also be taken into
consideration), and the air pressure characteristic is recorded. The water level
is then calculated in the PC program (MJK Log Link) as the difference between

the two measured values.

The Expert 800 should be pulled out of the measuring position to read out the
. data. The interface connector is located in the instrument itself. The Expert 800
can be utilized with extreme flexibility, due to the fact that it has no cable.

In contrast to the Expert 800, the Expert 900 is fitted with a cable with a read-out connector on its end.
It is therefore possible to read out the Expert 900 without removing it from the measuring position.

The Expert 900 utilizes a reference tube for air pressure compensation (which acts as a barometer)
and automatically calculates the difference between the two measuring values. This enables a direct
read-out of the water level.

Expert 900 Expert 800
Installation
f @
Rope
. P ‘/
Read-out unitp Water
surface
) 0
y
Reference- line of sensor o = o =
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F
-
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The Expert 900 data loggers are lowered into the sinking pipe and fixed in position with an adapter ring. The
respective adapter ring is screwed onto the Expert 900 and secured with the Seeger circlip ring supplied.

It should be noted that the cable length selected initially for expert 900 is a fixed dimension and cannot be
changed. The desired cable length should therefore be specified when ordering.

MJK Automation A/S
Byageren 7

6 DK-2850 Naerum
TIf.: 4556 06 56

Fax: 45 56 06 46
GB Manual Expert Log 800-900.doc

mjk@mik.dk
www.mjk.dk




Manual

Replacing the battery
Battery: Sonnenschein 3.6V lithium AA type

The Expert should be dried prior to opening to prevent water entering the instrument during
opening. The data logger should only be opened or closed in dry ambient air!

Expert 900
The battery is replaced by first removing the knurled nut, followed by the battery sleeve:
O-rings Battery sleeve

Expert 800

The bracket and knurled nut should be unscrewed first in the case of the Expert 800. The battery
sleeve can then be removed:

Bracket
Knurled nut

Note:
It is recommended that the battery be first shorted (for approx. a half a second) prior to insertion.
This is necessary because the voltage is no longer at nominal level after a longer period of
storage. The battery is effectively “reactivated” by shorting it.

Please note the correct polarity when inserting the new battery (see symbol on battery bracket).
This opportunity should also be used to check the black O-rings which seal the battery chamber.
The ring seals must be replaced if they show evidence of damage. It is also important to ensure
that the O-rings are not damaged when remounting the sleeve.

The battery capacity indicator is automatically set to 99% again each time a battery is replaced
(voltage interruption). This also occurs if the same battery or a discharged battery is inserted. The
battery should for this reason only be replaced when it has been ascertained that it is truly flat.

It is recommended that the pressure sensor be cleaned carefully from time to time if the data logger is
being used in extremely dirty or contaminated media:

Caution:
The pressure sensor membrane is extremely delicate. The membrane must therefore n e
touched!! \

The protective cap cannot be removed. Simply rinse the sensor off under flowing water.
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Dip pipe installation

Revolution in level metrology:

Gone are the days of the costly measuring stations at the lakes and rivers. The new generation of
level measuring stations presents itself inconspicuously and vandal-proof and can be set up at
considerably lower costs compared to conventional systems. Here is an application example at a
barrage:

T

The dip pipe is firmly mounted at the measuring place. If the dip pipe is being sunk
| into the ground, openings have to ensure that water can enter the pipe.

The level sensor, connected by a cable to the electronics housing, is immersed into
the pipe. The housing incorporates the electronics, the battery and the air pressure
Sensor.

| The electronics housing is mounted onto the end of the pipe.
' The protective cap of the interface must be cleaned from dirt and water prior to
removing.

~ Via data cable, a Laptop is connected to the system on site. The stored measuring
values with the programmed parameters can now be read out or the instrument can
be reconfigured.

. The system is set up for a wireless data transfer via modem.
A vandal-proof metal cap mounted at the end of the system prevents unauthorised
access.

The level sensor and the electronics housing form a leak-proof unit and are thus
protected against flooding and brackish water.

Warning!

A check of pressure offset values is recommended after each installation with resetting if necessary
(see Set Pressure Offset in the description of Writer/WriterWL)!
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Additional recommendations:

- The battery capacity is not measured but calculated from the average current used. If the
battery is replaced, as also upon Power-On-Reset, the display will be reset to 100%. A battery
replacement is recommended if the battery capacity indicator displays a status of less than
30%. Continued read-out of large volumes of data is thereby guaranteed. (During read-outs,
the battery status indicator is not updated, consequently it is possible that a critical battery
condition may not be recognized or may be recognized too late).

- The measuring head should be checked at least once a year for dirt.

Installation of the Expert Log Link software

System Prerequisites:

Processor minimum Pentium 75 MHz

Screen resolution minimum 1024 x 768

Main memory minimum 16 MB RAM

Free disk space minimum 20 MB recommended

Serial Port 1 free serial port for communication with the Data Logger

Operating system (tested) Windows9x, Windows NT, Windows 2000, Windows XP

Installation of the software

On our homepage www.mjk.com you will always find the latest version of the Expert Log Link software.

Double-click the file "MJK Log-Link V 4.0.exe” to start the installation program.
On the first screen, you can make your choice of language to be used during the installation.

In the third screen, the Destination Directory can be specified (Default: "C:\Program
Files\MJK\MJK Log Link™).

x
Setup will install Logger 4 ta the following location.

Ta inztall to this location, click Mext.

Ta inztall to a different lncation. click Browse and zelect another

location.

“Y'ou can chooge not to install Logger 4 by clicking Cancel to exit
this inztallation

Install to
’V C:hProgrammeribd KUK Log Link 4 4.0

Back Hext Cancel
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Under Install Type, you may choose the type of installation:

Typical and Compact: Default installation without additional modules

Install Type x|

Select the type of installation you prefer, then click Next.

i~ Compact Program will be installed with the minimurm
required options.

Program will be installed with the most
common options. Recommended for most
Ligers.

¢ Custom “ou can choose the options to install
Recommended for advanced users.

Install to
’V C:AProgrammertJESMJK Lag Link 4 4.0 Browse |

Back I Hext I Cancel |

Custom: Installation of additional modules like Conversion of data to e.g. CSV format and storm flow
calculation.

Select Components x|

Select the components you want to instal, clear the components
you do not want to install

Standard Application Files 9988 K
Optional Program Files 8265 K
— Description

Files required to run the application and
manuals

r~ Install to

C:A\ProgrammerstJKAMJE Log Link 3 4.0 Browse

Space required : 18.243 K Space available : 36.665.572 K

Back Mest | Cancel |

Files installed

Expert Log Link for Windows consists of the following files:

Writer (general configuration)*

Writer WL (configuration for water level sensors)

Reader (Reader program)

Viewer (Display program)

Air pressure compensation (Air pressure compensation module)

Water level converter (module for conversion to water level values)
Text-Converter (module for generation of text data)

WISKI-Converter (module for conversion into ZRXP / CSV — Format (D))
Overstort (module for generation of an storm flow report (NL))

GB Manual Expert Log 800-900.doc
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Finally, you can specify the Program
Folder to be created under Programs in the Start menu.

Select Program Folder x|

Setup will add program icons to the Program Folder listed belaw.
“ou may type a new folder name or select an existing one from
the Existing Folders list. Click Next ta continue

PBrogram Folder:
JMK Log Link

Eristing Folder:

Avant Browser
K.
K. Autamnation

The'inner
winFaR

Back I Mext I Cancel |

* Non-water level applications such as the rain logger are configured with the Writer.

The Expert Log Link software package

The software consists of three main programs and additional modules.

Both the configuration programs Writer and WriterWL are used to read and update the settings of
the connected device, as also to start and end recording.

WriterWL configures devices for water level applications, while the Writer is used for making general
recordings.

The Reader gives an overview of all records present in the connected device, and reads in the records
selected. Each record read in is stored in a separate file with the suffix ".idc". These files can be read
by all modules for further processing or display.

Each module can be either executed directly from the Reader, or as a separate stand-alone program.
(The desired module can be found in the program folder created during installation).
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The configuration program (Writer / WriterWL)

mjk/s

These programs are used for the configuration and starting/stopping of recordings as desired. Since
the only difference between these programs is the water level configuration feature additionally
provided in WriterWL, it is the latter's operation that is primarily described in detail in this manual.

=8 Writer 3.0 =100 x|
File Port-Setup Settings Options Info
Type Fressure
CoM Por [EOMT ] |

Charnels to record Start-Time Actual Yalue:

I | F1-P2 [Fressure Sensar 1- Sensar 2) f at time event =l fo31zam07 #] |1542:00 -

Sl iR e ¥ Senchronize Time with PC-Clock o |

[~ P2 [Fressure Sensarn 2] I J "

; & & & F1 MYy s

[~ T [Temperature] ;

[¥ TOBT [Temperature Sensor 1] ¥ Use fixed 5ave-Interval [dd b rrirn: 53] ID_@ 0o IE Iﬁ Thine |
[~ TOBZ(Temperature Sensarn 2] ‘l'h il LI

[~ CHE [Chanmel 6]

[~ EHF [Channe! 7]
[~ CHE [Charinel 8]
[~ EHI[Channe! 9]
[~ CHIO(Channel10]
[~ EH1T [Ehatinel 1]
[~ CH1Z [Channel12]
[~ EH13 (Chatnel12]
I~ CH14 [Charnel 14]

Ewvent controlled logging. Approximation for memeory cengumption not possible !

¥ Start Record at Event
Ewent Detect |nterval

¥ Recording-Interval after Event

[kb: rnri; 2]

(Kb mnn; 2]

Build Meanvalue with %" Measurings of 1z Interval %

Event

V' endless [circular mermory]

PRTRe

AR

Lrit
Pressure I""'WS jv
Temp. IoE j'

Length

B attery-Capacity

=ik l

by Fiead Configuration

fﬂ wiite Configuration |

Device-ldentity [for Filename)

Comment
temany: 2 MBit ﬂ
Dore |

-

@ Stop Record |

(E' Cancel |
ﬂ Close |

|S13te: Record stopped

WriterWL
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Initialization

The Expert Log needs to be initialized before communication can be established with it. This can be
done by clicking Read Configuration. If a device is present, its settings are read in and displayed in
WriterWL. The device type, serial number, device time and PC time as well as the (total) memory
available in the device are listed in the status window. The status bar shows the current recording
status as well as the current time.

The menus

File

Save configuration: The current configuration is backed up to a file (*.cfx)

Open configuration: A saved configuration file is opened and loaded.

Exit: Exit the program

Port-Setup

Port Selection of the serial interface

Modem: Upon activation, the communication protocol for data transfer via a modem is
negotiated.

Settings

Editing the device identity:

On this screen you may enter a description (max. 63 characters) by which the device can be uniquely
identified. This identification, along with the current date/time and index, is used to form the name of the
file that the reader creates after reading in recorded data.

) L Prezzure P1
Mew Deviceldentification [max. 63 Characters)
TestlD 1 23 Actual Value ID,D1 s
Mew Value ID s
Mot valid characters: EEFANIRI et to New Value | Set Factoy Zero |
ar. | Cancel | Pressure P2
Changes will be wiitten to the device at Aetiial Malis ID
"frite Configuration”
Mew alue ID

Set Factory Zero

St o Mew value |

Pregsure P1 and P2

Setting the Pressure-Offset:

It is possible to recalibrate the pressure offset of the Mew Value
existing sensors. This can become necessary if, for
example, the original values do not tally exactly due to the

Set Bl and B2 ta Hewialue |

(N

measuring setup. Either an individual sensor, or both
N P Read Act Valuels) | Cloze
sensors simultaneously if installed, can be set to a new
value.
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To reset a sensor to its factory setting, click Set Factory Zero respectively.

To update the pressure values displayed, click Read Act Value(s).
Options
Configuration

i

|| Witz I Qhannel-Namesl Qser-\-’alue-Names'

Languags I English j
v Autodetect Senial-Ports Smount fised ports IH j‘

& enable auto probe |

[Changes will take effect when you restart the progran 1]

cfx-File Path [where the ‘Writer L configuration files are located)
C:AProgrammersbdJKARIE, Log Link % 4.05CommonD ata |

Ok Caricel

General:
Setting the program language, activation/deactivation of auto detection of existing serial ports
(changes will take place only upon program restart), and showing/hiding the picture.

Units:

The number of decimal places for the predefined units of pressure, temperature and length is specified
here. In addition one user-defined pressure and length unit each can be specified, with details about
conversion factors and decimal places.

Channel-Names:
The user can customize the descriptions of individual channels as per his requirements.

Modem:
This page is needed for specification of a telephone number and additional initialization commands.

The information entered under General, Units and Channel Names is reflected throughout the
Expert Log Link program!

Modem

Connecting:  Connect to a modem by dialing the previously recorded telephone number and
initialization commands
Disconnecting: Disconnect from the modem

Info
Information about the software version and contact details for the company MJK is displayed.

Clicking OK causes the values specified in the WriterWL to be updated and the configuration screen to
be exited. CANCEL causes return to the main program without saving any changes.

MJK Automation A/S
Byageren 7

14 DK-2850 Naerum
TIf.: 4556 06 56

Fax: 45 56 06 46
GB Manual Expert Log 800-900.doc

mjk@mik.dk
www.mjk.dk




Manual m,”l

Configuration functions

Channels to record

Here, the channels to record are selected by checking off the corresponding boxes:

P1-P2 Pressure Sensor 1 — Pressure Sensor 2
P1 Pressure Sensor 1

P2 Pressure Sensor 2

T Optional temperature sensor

TOB1 Temperature Sensor 1 (Top of bridge)
TOB2 Temperature Sensor 2 (Top of bridge)
Start time

Specifies the time at which the device goes into recording mode at the earliest.

- at "write configuration” starts recording mode after Write Configuration
- at time event: starts recording mode at the time set

If the option Synchronize Time with PC-Clock is selected, the current PC time is written into the device
during Write Configuration. Multiple data loggers can simultaneously each be set to the current time
with this function.

Use Fixed Save-Interval

If this option is selected, the selected channels are recorded continuously at the interval specified in
the time field. The maximal settable interval depends on the device version and is either 18 hours, 12
min, 15 sec, or 99 days, 23 hours, 59 min, 59 sec.

Start Record at Event

When this function is activated, the selected channels are recorded only if a definite event has
occurred, for example, pressure exceeds *-or-* drops below a selectable pressure level, change in
pressure greater than a selected value, etc. The following additional functions appear when this option
is selected:

Event Detect Interval

In order to be able to detect an event, the device must read the current value at regular intervals and
compare with the selected event value. These regular intervals are specified in the time field. The
maximum interval is 18 hours 12 minutes 15 seconds

Recording-Interval after Event

After event detection, it is possible for recording of measured values to take place in another interval.
This parameter is set in this function and is independent of the value specified in Fixed Save-Interval.
The maximum interval is 18 hours 12 minutes 15 seconds

Example:

By enabling these functions, a device can be configured, such that every 30 minutes (Event Detect
Interval) the current measured value is compared with the selected event value, every 2 hours (Fixed
Save-Interval) a control recording is made, and as soon as the event has occurred, values are
recorded after an interval of 1 minute. (Recording-Interval after Event).
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Building Mean value after X measurements at 1 second intervals

This function enables the averaging over "X" measurements at intervals of one second each.
Recording is initiated only after the average has been determined, even if the recording interval
chosen is smaller.

For example, "Recording interval after event” = 1 second, X = 5:A measured value is recorded once
every 5 seconds.

Event
Following events / start conditions can be selected as conditions for recording:

Interval (continuous recording without startcondition)
On at Vall, Off at Val2 (recording above resp. below a certain level)
Save if delta Channel > Vall (recording on changing of the signal)

Start recording if Channel > Vall (Start recording above a certain level)

Start recording if Channel < Vall (Start recording below a certain level)

Interval
In addition to Building Mean value after X measurements at 1 second intervals, this function is
meant to record the mean values of the selected channels.

Recording is done at a fixed interval independent of Fixed Save-Interval. If Recording interval after
event has been selected in addition to Event Detect Interval, the smaller of the two intervals shall
always apply.

On at Vall, Off at Val2

- If Vall < Val2 respectively recording below a certain level
Recording takes place if the measured value of the channel where event-driven recording is
scheduled is less than Vall, until the measured value is greater than Val2. (Hysteresis = Val2-Vall)

- If Vall = Val2 respectively recording above a certain level
Recording takes place if the measured value of the channel where event-driven recording is
scheduled is greater than Vall, until the measured value is less than Val2. (Hysteresis = Vall-Val2)

On if Ch < Val1, Off if Ch > Val2 On if Ch > Val1l, Off if Ch < Val2

Vall < Val2 = Recording Vall 2 Val2 = Recording

—— = measured Value —— = measured Value
Ch Ch A

Val2 [\
ysteresis E Hysteresis

Vall
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Save if delta Channel > Vall

Recording only takes place if the measured value of the channel where event-driven recording is
scheduled is greater by Vall than the last recorded value. After Write Configuration a reference
value will be recorded.

Recording if delta Ch > Vall

= Reference measuring

Ch = Recording
—— = measured Value

Vall
Vall

\} Vall
A\

Start recording if Channel > Vall

Recording is started as soon as the measured value of the channel where event-driven recording is
scheduled is greater than Vall.

Start Recording if Ch > Vall

= Recording

Ch —— =measured Value

Start recording if Channel < Vall

Recording is started as soon as the measured value of the channel where event-driven recording is
scheduled is less than Vall.
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Endless (circular memory)

This function is enabled by the user for continuous recording by the device. That is to say, earlier
values get overwritten when the memory is full. Without this setting, the device stops recording when
the memory is full.

From the following table, we can see what the approximate data volumes and recording times are:

1 MBit 2 MBit
Interval Number of | Number of measured | Recording | Number of measured | Recording
channels |values per channel | time values per channel |time

1 second 1 28560 8 hours 57232 16 hours

1 second 4 7140 2 hours 14307 4 hours
10 sec. i 28560 80 hours 57232 160 hours
10 sec. 4 7140 20 hours 14308 40 hours

1 min. 1 14280 10 days 26616 20 days
1 min. 4 6120 100 hours 12264 200 hours
10 min. 1 14280 100 days 28616 200 days
10 min. 4 6120 43 days 12264 86 days

1 hour 1 14280 1.6 years 28616 3.2 years

1 hour 4 G120 0.7 years 12264 1.4 years

8 hours 1 14280 13 years 28616 26 years
8 hours 4 6120 5.7 years 12264 11.4 years

Note:

The amount of memory available in the connected device (total), is displayed after Read Contents in
Reader and after Read Configuration in Writer / WL.

The difference in data volumes and recording times are due to the storage structure. Time intervals up
to and including 15 seconds can be saved along with the measured value, larger intervals need as
much extra storage space as a measured value. This structure enables data to be recorded at various
points in time, and not only continuously.

Device-ldentity (for file name)
Display of the device description, which can be specified by clicking the menu command "Edit Device

Identity".

Comment
Entry field for any desired comment which will be written to the device after Write Configuration is
clicked.
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Actual value

If the Online function is activated by clicking Online, this field displays the current value of the
selected channel. Updating takes place every second. In online mode, the recording status and
memory status (in the status bar) as well as the battery capacity display are updated. It is likewise
possible to display the current height to the desired length specification, taking into account the water
level configuration settings.

Device type
The type of connected Data Logger is indicated under Device type:
- sealed gauge, air pressure compensated in each case (Expert Log 900)
- absolute (Expert Log 800), air pressure must be compensated separately (see Air
pressure- Compensation-module)

Conversion to
Recorded hydrostatic pressures can be converted into length values as per the water level
configuration settings. This conversion is carried out by means of the module Waterlevel-Converter.

Height of water above water level sensor (e): ; :
. Ato D: etoq:

Linear measure (e) from the water level sensor to the gt condition Weasured
water surface. The height (e) is directly determined _atinstallation . , walues

from the hydrostatic pressure, the density of the &
medium and acceleration due to gravity.

E arth
surface

Depth to water (f):
f=B-e=C+D-e

Height of water above sea level (g): A B|C
g=A-f=A-B-e)=A-(C+D-¢)

W ater
surface

1l
et

Starting conditions at installation

He|ght of wellhead above sea level (A):
During conversion to "Height of water above Sea
Level (g)", the height of the wellhead above sea level D
must also be specified. Any other desired reference
point may also be used.
If the sea level, or the reference point selected e
instead, is located above the well head, the value iEer=ngs

) ) : line of senzar
must be entered with a negative sign. Sea level

Installation Depth (B):
This value must be determined at sensor installation. It should correspond to the length from
the upper edge of the wellhead to the sensor-membrane. The membrane is identified by a
mark on the sensor.

Depth to water. (C):
If this start condition is selected, the sensor measures the water height above the sensor (D)
at the start of the recording Write Configuration and uses the value entered here to
determine the installation depth of the water level sensor. (B).
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Offset:

Offset is a freely selectable value (positive or negative) which is added to the length

calculated. The default value is 0. For example, by giving a value for Offset, the distance
between the upper edge of the wellhead and the earth’s surface can be specified and
therefore taken into consideration during the calculation.

Water density / Calculate water density

Entering the water density (for example. fresh water (20 °C) = 998.2 kg/m3)

If the user does not know the water density, the software supports its calculation:

By clicking Calculate water density the following screen appears.

For the calculation we need the installation depth
(B), the depth to water (C) as well as the current
pressure value (D). The air pressure must also be
entered if the device does not compensate for it. If
the air pressure is not known, the sensor can be
taken out of the water and the air pressure can be
read out by clicking "Current value (P1)”".

Calculations take place according to the following
formula:

Current value (D)
water density =

(B - C) * 9.80665

All conversions into water level values are made
with a constant value for gravity:
g = 9.80665 [m/s?].

Clicking on Calculate starts the calculation. Click
OK to update the values in WriterWL and exit, or
click Cancel to return to the main program without
saving any changes.

Warning:

The correctness of the calculated water density is wholly dependent on the correctness of the depth
figures. It is recommended that the sensor be located in a minimum depth of 3m of water.

Set User-Values (only in Writer)

This dialog box enables the entry of 7 user-defined values: for
example, installation depth, water density, height above sea

level, fixed coefficient, etc.

These values are written into the file created by the Text-
Converter if desired. This file can then be imported to
Microsoft Excel and a macro can be created by the user to

further process these values.

Calculate Water density N

Pleaze fill in the fields "Installation Depth [B]" and
"Depth toowater [C]"

The water denzity will be calculated with this formula:

Actual walue D]

[B - C] * 9.80E65

W ater density =

Inztallation Depth [B]

Depth toowater [C]

bar

1]

Actual Walue [0

¥ Subtract air-pressure from actual value

Air-Pressure mbar/hPa

1

Calculated Y ater dengity [kgsm3)

Ok | Cancel |

Uzeryalue 1 ID'E|DE|
Useralus 2 IEI'I:IDEI
servalus 3 ID'E|DE|
Useralus 4 IEI'I:IDEI
Uservaluz 5 ID'E|DE|
Useralus B IEI'I:IDEI
Uzervalue 7 ID'DDD

Caticel |

Changes will be written to the device at
"write Configuration”

GB Manual Expert Log 800-900.doc
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Operation of Writer / WriterWL

Units
Fixed units
Pressure Bar | mBar mWs PSI Pa |kPa |[MPa | mmHg | ATM
Temperature °C °K °F
Length/height m inch foot yard
IJzerdefined units
Test Carreersion Flaatingpaint

Freszure Iian 1 bar = |2E|'E|2 inHg I3 jv
Length Icm Tm= I'll:ll:l.l:lﬂ cm I3 ]v

Sample specification of user-defined units on the configuration screen

The units set in the main window are used in all further dialog boxes.

Read Configuration
Initialization of the connected data logger is commenced by clicking this button.

Stop Record
Clicking this stops any recording already started.

Write Configuration
By clicking this, the configuration settings are written out to the connected device.

The status of the recording can be checked in the status bar by going into online-mode immediately
after Write Configuration.

Example: Recording stopped >> recording ready >> recording started (provided the start-event has
occurred).

Cancel
Communication with the connected device is broken off.

Exit
The program is exited

Warning!
Don’t ever forget to initiate the recording by clicking on "Write Configuration™!
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The Reader program (Reader)

All recordings available in the device are listed by means of this program. Each recording selected is
read out of the device and stored in a separate file. Depending on the selection of executing modules,
these files are either further processed or only displayed. The files can also be processed later with
the help of the individual modules.

i

File Port-Setup Options Info

Serial Port

IEEIM‘I vI

Working directon

|E:"~F'ru:ugrammer'xMJ EARJE, Log Link % 4.05CommonD ata J
Mumber Start Percent of Memary
O 1 27-07-2006 11:38:22 0,0 Read Contents |
D 2 21-08-2008 1&:31:24 0,0
D 3 13-0&-200& 08:41:1% 0,0

read active record

read latest Rec. |

Fead Record(=] |

Cancel |

Deviceldentity [for Filename]

Arailable Modulez Modules to execute [in this order)
Airpressure-Compenszation Airprezsure-Compersation
Yiewer
WL-Canverter > WwiL-Converter Battery-Capacity
Text-Converter oo | |TestConverer _
Clear &l
SN 62404 &
PC-Time: 03-12-2007 15:38.02
Device-Time: 02-03-2001 00:51:28
Memon: 2 kMBit
|
el Cloze
State: Record stopped 03-12-2007 15:33:13
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Initialization

Before communications with the Expert Log can be established, the latter needs to be initialized. This
is done by clicking on Read Contents. If a device is present, a table of all stored recordings is
displayed. The device type, serial number, device time and PC-time as well as the (total) memory
available in the device are listed in the status window. The status bar shows the current recording
status as well as the current time.

The menus

File

Exit: Exit the program

Port-Setup

Port: Selection of the serial interface

Modem: Upon activation, the communication protocol for data transfer via a modem is

negotiated.

Options

Configuration

=i x|
Language English LI
v Autodetect SenalPorts Aot fized ports IE‘ 'I

& enable auto probe |

[Changes will take effect when pou restart the program 1]

[~ Delete terporany created files at the end of the program

ide-File Path [where record data will be stored)
IC:\Plogrammer\MJK'\MJK Log Link % 4.0 CommonC ata |

¥ Create backup of idc-file [.._BAK.idc)

' Standard Windows Open Dialog

Opend dialog zetting
’((" Advanced Open Dialog

oK | - |

General:

Setting the program language, activation/deactivation of auto detection of existing serial ports
(changes will take place only upon program restart). Another option is to delete all the "*.idc"-files
created when the program is exited. This should be set only if the memory available is very low.
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Modem:

This page is needed for specification of a telephone number and additional initialization commands.

Modem

Connect: Connecting to a modem by dialling the previously recorded telephone number
and initialization commands
Disconnect: Disconnecting the modem

Info
Information about the software version and contact details for the company MJK is displayed.

Read-out of stored data

After initialization, a list of all available recordings is displayed.

Every recording is shown with a selection check box, a sequence number, start date and time, as well
as memory used as a percent of total memory.

The recordings to be read can be selected by checking off the box next to the recording number.
Various modules can be selected for the display or further processing of the data. The list "Modules to

be execute (in this order)" is built by clicking ">>" and "<<" and reset with "Clear All". The same
module can be invoked multiple times (see illustration).

Available Modules todules to execute [in thiz arder]
Airprezzure-Compenszation Wigwmer
Overst.-Aeport =] | Text-Converter
=i | Airpressure-Compenzation
WISKI-Conwverter . W-Converter
WwL-Corverter Teut-Conwerter
Teut-Conwerter Wiewer

Clear all |

After selecting the recordings to be read out and modules to be executed, the read-out procedure is
initiated by clicking Read Record(s).

For each recording read out, afile is created with a flename based on the following pattern:
"(Device ID+date+time+Index).idc"

The files are saved in the directory "Common Data" created during installation. This is located in the
destination directory (Default:" C:\ProgrammenMJK\MJK Log Link V 4.0\CommonData”) specified at
installation.

Thereafter, all selected modules in the list are executed one after another. Depending on the module,
the user may asked to provide additional details (see module description)

Setting a mark
If a recording that was not yet stopped is read out, (only possible for recording No. 1) the following
dialog window appears:
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Message Record active

“You want bo read out an active record. Do you like to zet a mark?

If & mark. iz zet, the nest time you read out, wou get only recorded
walues since now.

BT Dort ot 2t

If a mark is set, a new recording starts. This means that at the next read-out of the active recording
(only No. 1) only data recorded after the mark was set is included in the read-out.

Description of individual modules
Each module can be directly invoked from the reader (data is transferred automatically). If the module
is invoked directly, the file to be processed can be read by clicking "File — Open...".

Air pressure-compensation (Air pressure-Comp.)

In this module one or more (if invoked from the Reader) files are compensated for air pressure. The air
pressure is taken either from a previously created "*.idc” File, or a fixed air pressure (constant) is used
for compensation.

If the air pressure data file read in contains measured values from a device of the type Expert Log,
then Channel P2 is the "Channel with air pressure”.

—-ff Airpressure-Compensation Ver: 3.0 - | Ellil
File Options Info

* PBead airpressure from file

| [

" Aipressure is a constante Charinel with airp

I1 bar I ]'

File(g] to compensate with airpressure

Eotryert

;I Close

Plik

MJK Automation A/S
Byageren 7
25 DK-2850 Neerum
TIf.: 45 56 06 56
Fax: 45 56 06 46
GB Manual Expert Log 800-900.doc

mjk@mik.dk
www.mjk.dk




Manual m’”’

Click Convert to compensate each file with the selected air pressure.

Warning!
No new files are created; instead the values in the current files are overwritten. In addition a mark is
set preventing second air pressure compensation.

Conversion to Water level values (WL-Converter)

Since the data logger pressure values are always measured and recorded in bar, this module is
necessary for conversion to water level values. The configuration settings specified in WriterWL are
re-displayed for verification.

N WL-Converter 3.0 -10] x|
File Options Info

Ato D: etoqg: Device bype
Start condition Meazured I j
| atinstallation  ___ walues .
F Y Conyversion bo
| [
Earth
surface Start condition at installation
| [~
Length [m]

f
Installation Depth [B] E
7 At "Wwirite configuraton'
I Water measured value (0] IEI
r

surface
F Y ¥ " Height of welhead
E above zea level (4] u
Offzat I':l
€ Comyert |

‘wiater density [ka/m3] J38.2

B ]

Reference-
Jllne of zenzor

Sea level o _I
_———— e

Clicking Convert leads to all measured values being converted into water levels. The unit for
converted values is always meter (m).

Warning!
No new files are created; instead values in the current files are overwritten. In addition a mark is set
preventing a second calculation of water level values.
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Creation of text data (Text-Converter)

For display and/or further processing of measured values if required, conversion into a text file is
necessary. This module creates such a file in tab-delimited format with the suffix ".txt". The file can be
opened with any desired editor. It is however recommended that the file be imported into a commonly
used spreadsheet program such as Microsoft Excel for a better overview.

SE

File Options Info

|
[~ ‘wite only recorded channels into File [v ‘wiite User¥alues inta File
Channel-Mame Lirit Conversion Decimalpt,
Eharnen IF‘ressure Sensar 1- Sensor 2 Iha[ ﬂ |1 |23 lservaled !
Ehernel IF‘remure Sengor 1 Ibar j I'I |'3 Ulsaralue 2 IUser-VaIue 2
e IF‘ressure Sengar 2 Ilj-ﬁl j I‘I |3 Usersalue 3 IUser-VaIue 3
Charmela ITemperature I"E [~ |1 IE Userialue 4 ILlse[-\."a|ue 4
Charmel, || =rmperaturs Sensar | It E E UserValue§  |UserValue
EaTeE ITemperature Senzar 2 |°C j |1 |2 lservaliet IUser-VaIue 5
Charmel |Channsl 6 | f o =] Useriale 7 |Dservalie 7
Lhatitel 7 IChannel i I I IEI j
Chearmel@ |Channel 8 [ | o =] [~ Wiite specified separators inta File
Charme(g |Channel 3 I | = Dec.-Separatar 2 |(EEE
Charmel 10 IE:hannel 1 I I ||:| =l
Charel 17 JChannel 11 [ [ [0 =] e [rhomss |
G IEhanneI 12 I I I[I j Time-Separatarn I jl[lﬂ:[lﬂ:[lﬂ
Chennel {2 Jhanmel 13 | | o = ask Jag sy
Gharnel 14 JChannel 14 f | o =] Date-Geparaion | 71|03.09.2002
=
Create File(s]
=] Closs

The user has several options:
Write specified channel-names and units into File:
- To extract a smaller set of data, specific channels can be selected.

- Other units can also be specified. A user-defined unit can be specified under "Options —
Configuration — Units", which will be applied to the entire Expert Log Link — package.
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Write only recorded channels into File:

The Data Logger was designed for recording 15 channels (at present a maximum of 7
channels are implemented). If this option is not selected, all 15 channels are written out,
whether they contain data or not. Due to this fixed assignment, a user macro or other program
can always access the desired measured values. If this option is checked off, only recorded
channels are written to the file.

Write User-Values into File:

Specify whether user-defined values created with the Writer are written into the file. Each
value can also be given its own description. This description can in turn be used by a user
macro or program to read in the required values.

Write specified separators into File:

Since number, date and time formats are country-specific, they have to be localized, which
can be done using this option. The user can choose the desired character from an existing
drop-down list, or specify another character. The mask used for the date and time formats can
be changed (e.g. from dd.mm.yyyy to yyyy.mm.dd). Short or long names can also be selected,
depending on the number of characters (mmms= short form of the month e.g. Sep., mmmm =
month written out fully e.g. September).

On clicking Convert the user is asked to change or confirm the default file name. The default file
name is based on the following pattern:

"(DevicelD+date+time+Index).txt" - date and time that the text data was created!

Upon clicking Save, the file is created.
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E3 Microsoft Excel - 16,07,2003_08,59,21_01.kxt

J Dakei Bearbeien Ansicht Einflgen Format Extras Daten Fenster @ Acrobat
DZREGRY (s 2RI -~ @z 44U SR RE 2u . === 5.
Es8 -] =| 226
A | B | G | D | E
| 1 |Record-Data Device SN: =
| 2 |Device-ID: 8.5
| 3 |Device-Yersion: 245
4
| 5 |Compensated Pressure- and Temperature-Range(s):
| B |P1 min # max (bar): 0.7 1.7
| 7 |P2 min { max (har): 0.7 1.7
| 3 |TOB1 min / max ("C): 0 a0
| 8 |TOBZ min / max ["C): 0 50
10
| 11 |Record-Startdate- and time: 04.12.2002 00:00:21
| 12 |
| 13 |Comment:
|14 |-
1 15 |
| 16 |User-Yalues:
|17 |Uservalue 1 1832568.5
| 18 |User-value 2 0
| 15 [User-value 3 1]
| 20 |User-value 4 1]
| 21 |Uservalue & 1]
| 22 |Uservalue B 955
| 23 |User-alue 7 0
| 24 |
| 25 |
| 26 |Channel Pressure Sensar 1- Sensor 2 Pressure Sensor 1 Pressure Sensar 2 Temperature Sensar
| 27 |Unit bar bar bar °C
| 25 [04.12.2002 00:00 -0.013 0.9581 0.994 22
| 29 |04.12.2002 00:.00 -0.013 0.981 0.994 22,
| 30 |04.12.2002 00:00 -0.013 0.98 0.994 22.
| 31 (04.12.2002 00:00 -0.013 0.951 0.994 22.
| 32 |04.12.2002 00:.00 -0.013 0.95 0.994 22
33 |04.12.2002 00:00 -0.013 0.951 0.994
4 [4[» ¥4 16,07,2003_08,59,21_01 K1l

- Ir T L

Sample file created using the Text-Converter, displayed in Microsoft Excel
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Display module (Viewer)

This module is used for displaying the measured values read out. The user can select the following
options to customize the view:

- Channels to be displayed

- Pressure and temperature units

- Zoom in and zoom out of the graph

- Display of cross-hair, grid and legend

- For better view ability, the pressure values can be inverted and displayed. This is
especially recommended for files with water level values (virtual representation of the water
height).

Under "File — Save as Bitmap..." the graph is saved in the default format (*.bmp).

The status bar displays the x- and y-values per unit respectively.

Viewer - File: Demo_15,06,2007_15,07,31_00.IDC i [m] ]
File Options Info

[~ P1-B2 [Fressure Sensor 1- Sensar 2] [Bar] v F1 [Pressure Sensar 1] [bar] I~ P2 [Pressure Sensar 2] [bar]
[T T [Tempenature] [FE] [v TOB1 [Temperature Senzor 1] [*C] [~ TOBZ(Temperature Sensor 2] [FC]

Y1 ma:-:.I'ELDEI4 | Round 1 min/mas to IautD = |:I:|ar2 ok Amas to IaulD "I T Y2 maH.I28,UD Units bar  *

& Int: | (dd - hh ) 00 - 01:00:00 Fiessure
ave-Interval (dd - hh:mm:ss): - 01:00:
-0,004 :23.00 Temp. |°E 'I
i ;‘27-[“} ¥ Average over

I - 26,00 Pairits I-| 'l
0,004 Y 5 25,00 @, Zoom In

- o il

0,004 2 pean [ 24 00 4, Zoom Dut

A s R A
0,004 1/ IIYH ““JLJ\!L{AN{LJ' v’g:\» NAAY ;‘“ ‘Cn':\—‘:\: f,,;.f&ﬁ / h af ﬂh el 2 -
vl ".' v 2200
-0,004 | 1 - :l -p++ :l
0,005 il

20,00

E

bar

i Reset |
0,005 18,00
T T T r L 18,00 )
16-06-07 17-06-07 18-06-07 189-06-07 [ Cross-hair
00:00:00 00:00:00 00:00:00 00:00:00 [ Show Grid

1 it I'D'DEIE I3 :I' Floatingpaint 1 I2 :I' Floatingpoint 2 T2 i, |18,EIEI [ Show Legend
Graph ITabIe I Informatiu:unl I Irwvert Press.
| Statttime: | 15052007 > |[10:40:31 = Stoptime: 19062007 > |[123431 = Close |

[x: 18-06-07 22:19:12 [r1: -0,004 [r2: 26,05 7

+++ Clicking this button resets the display to its starting state.
L |
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Files with water level values:

If a file with converted water level readings is displayed, in older versions of the viewer, the pressure
unit cannot be changed thereafter. This is indicated by the display of unit details [m] alongside the
pressure channel.

v P1-P2[Pressure Senzor 1 - Sensor 2] [m] ¥ P1[Pressure Sensar 1] [m] [~ P2 [Fressure Sensorn 2]
[~ T [Temperature] [v TOB1 [Temperature Senzar 1) [°C] [~ TOEZ [Temperature Sensor 2]

Urits

- - - —P1-P2
oood-- %T_i_T_i_i_i_j_i_T_i_T_i_q_ﬁ'fif.i.i.i_"r S - P Pressure I X I
I kol e }'Iu "Irlllcr”r‘I 4'1&-- 2] enp T =

[N

: . Ly
-1.00 ''ff'''T7""'"'T'ﬂ'.'u'.'ujﬁ'.'ul.|||TujE ?"T.'J'IT'JFJ:'n Fil. qu W

Example of a file converted into water level readings

Hint:

In Windows Explorer under "Extras — Folder options" specify Viewer as the program for opening files
with the suffix "*.idc". Thereafter each .idc file created by the Reader can be displayed in the Viewer by
double-clicking.
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WISKI-Converter
The design of this module is very similar to that of the Text-Converter. It is also used for creation of a
text-file which can be used for further processing or for display.

-0l

File Options Info

|

DevicedD (SNAME]  |D=m®

i ater-M ame [SWATER) I

v ‘wiite specified channel-names and units inta File

ChannelName [CHAME] Lnit [CUNIT]  Multiplier Decimalpt.

bl |Pressure Sensor 1- Sensar 2 Ibar j |'| |3
Eheel IF'ressure Sensor 1 I'II:I,19?'2 |2
Db 2 IF'ressure Sensar 2 Ihar j I'l |3
Charmel 3 ITEF"DE“E“""E IaC j |1 I2
ERarnelld ITemperature Senzor 1 I"C j |1 |2
ErrrelG ITemperature Senzor 2 I"I: j |1 |2
Channel B IE}"E'F"P'EIE I I ID j
Channel 7 IEhanneI? I I ID j
e |Ehannel8 | I IEI j
[Charne 9 IChE"F"F'EIEI I I ID j
Charnel 10 IChannel'lEl I I ID j
Chanmel 11 |channel 11 | | o =
Chatinel 112 |Eihannel12 I I IEI ﬂ
Charnel 13 |Ehannel13 I I ID j
Channel 14 IEhanneIM I I ID j
Read file C:\ProgrammertJESkIE Log Link, W ﬂ

4 \CormmonD atatDemo 15,06,2007_15.07 31_0010C

Create File(z]
ﬂ Cloze |
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Under "Options — Configuration - General" there are two selectable formats.

ZRXP-Format: If the data is converted into this format, it can be displayed and processed with
the WISKI - TimeSeriesViewer from the firm Kisters (30-day demo version
available here).

CSV-Format: This format is a widely-used general semicolon-separated format with the

following pattern:

Date; Time; P1-P2 [bar];P1 [bar];P2 [bar];TOB1 [°C];TOB2 [°C]
29.11.2002;13:15:05;0,0001,;0,9628,;0,9626;22,9336;23,3125
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Overstort-calculation (storm flow, Overflow calculation)

In some countries (e.g. Holland, Belgium) water consumption is measured with the help of an overstort
wall. The volume of water consumed is calculated from the measured water level minus the Trigger-in-
value (Vall) configured with the WriterWL. This Trigger-in-value corresponds to the distance of the
sensor from the overstort wall. Trigger-out (Val2) should be set to the value Trigger-in — 3cm, in order
to attain a turn-off hysteresis.

Poleni's formula is used for flow calculations: Q=1.7xm x b x h®?

Q = flow

1.7 = fixed correction factor

m = construction factor

b = width of the overstort wall

h = water level above the overstort wall (Recorded value — Trigger-in-value)

The total overstort-volume is calculated using all calculated and intermediary flows and the
corresponding duration of the overstort.

The module creates a detailed record, which can be printed as a report under "File — Print...”.

B overstort Calculation 3.0

File Optons Info

Form-Factor OM Valt

6435 [oom Il @) help
Formwidth OFF Yal2

g5 m || fm]

Channel Caloulation Val3

P1 [ ] Calculate

¥ Useald [ new method |

[ Automatic data update after calculation

=lolx|

(3 Open(DC). | Fie

Fieport | Graph |

|C:\F’rogrammer\MJK\MJK Log Link % 4.04CommonD atakDemo_15,08,2007_15,07,31_00.10C

Overstort-Report

Datalogger configuration

Date 04.12.2007
Time 1z:02:01
teasured with kJK D atalogger

Device dentification Dema

Type 55

Version 343
Serialnumber BE723
Comment

|+

Water density 992,200 kg/m™3

Tragger OM [P_on] 0.0010 m

Trigger OFF 0,0000 m

Calculation Yal3 0,0000 m

Gravitation [g] 980665 ms "2

Height [h] [P-P_on)/d/g

Overstort data

Foim-Factar [m] E495

width [b) 05m

Farrnula 0=1.7m*t*h"™1.5]

Overstort overview -

Drverstort Start End Durstion O[m~3/s] m™3

Number DH:M:5 _I

Overstort-Report created ;I e
=l Close
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APPENDIX

Sample application
Recording configuration:

Fixed Save-Interval =1 hour

Event = Save if delta Channel > Vall, Vall = 0.5 bar
Event-Detect Interval =1 second

Save-Interval during the Event: = deactivated, correspondingly also 1 second

= Start Recording (1. measure for compare)

= Recording with fixed Save interval (1 h.)

= Event-Recording (delta > 0.5 bar) at 1 sec. int.

IIIIIIIII!!!IIIIIIII

13.00 13.30 14.00 14.30 15.00 15.30 16.00 16.30 16.08.02
17.00
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As soon as the configuration has been written into the device, a first measured value is recorded (in
the sample:Start recording at 12.00 p.m.). As per configuration, this measured value is compared every
second with the current measured value, till the difference is 0.5 bar. This first happens at 13.15. The
next recording takes place at 13.30, etc... Independent of that, each fixed Save-Interval (1 hour), an
additional recording is done.

At 17.00 both a recording at the fixed Save-Interval as well as an event recording occur
simultaneously. Only one measured value is stored however.

Warning!

With the Event "Save if delta Channel > Vall” the interval "Recording interval after Event” is always
taken into account. This means that in the following configuration example, the interval time is always
1 second, that is both for event detection as well as for recording!

Event Detect Interval =5 seconds
Recording interval after Event: = 1 second

The time value specified under Fixed Save-Interval is however independent and in addition to the
above mentioned interval.

Pressure Conversion Table

bar kPa mWs/mH,O  [inchH,O |[mmHg(Torr) [inchHg psi
bar 1 100 10,1972 401,463 |750,062 29,530 14,5038
kPa 0.01 1 0,101972 401463 |7,50062 0,29530 0,145038
mWs/mH,O |9,8067*10° |9,8067 |1 39,3701 |[73,5559 2,8959 1,42233
inchH,0O 2,49089*10° [0,249089 [2,540*10° 1 1,86832 7,35559*107 [3,613*107
mmHg(Torr) [1,33322*10° [0,133322 [1,35951*10° [0,535240 |1 3,9370*10%  [1,9337*107
inchHg 3,38639*107 [3,38639 |0,345316 13,5951 [25.40 1 0,491154
psi 6,89476*107 [6,89476 |0,70307 27.68 51,7149 2,03602 1
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Messages:

Meccaaa Sianificanca

uuuuuuuu e >tgHHHeaRce

REC-ERROR: Please perform a power-on reset !

A problem occurred during the recording. The
battery must be removed and reinstalled.

BAT-ERROR: Please replace battery !

The battervy must he renlaced

ACK-ERROR: Please perform a power-on reset !

There wasa problem in'saving during the
recording. The battery must be removed and
reinstalled.

Device has changed, please read configuration first!

The connected device was swapped out.
It must be reinitialized with Read Configuration

No communication! Please check connection and
port-no.

No communication with the connected device.
The serial ports at the device and PC need to be
checked.

State: Record active

Device is in recording mode

State: Record prepared

Device is being prepared for recording mode

State: Record stopped

Recording mode is stopped

Memory full!

The memory is completely full
(only possible, if "Endless recording (circular
memory)" has not been activated)
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