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Consultation with SebaKMT

The present system manual has been designed as an operating guide and for reference. It is meant to
answer your questions and solve your problems in as fast and easy a way as possible. Please start with
referring to this manual should any trouble occur.

In doing so, make use of the table of contents and read the relevant paragraph with great attention.
Furthermore, check all terminals and connections of the instruments involved.

Should any question remain unanswered, please contact:

Seba Dynatronic Hagenuk KMT

Mess- und Ortungstechnik GmbH Kabelmesstechnik GmbH
Dr.-Herbert-lann-Str. 6 Rdéderaue 41

D - 96148 Baunach D - 01471 Radeburg / Dresden
Telefon: +49/ 9544 /68 — 0 Telefon: +49 /35208 / 84 -0
Telefax: +49/ 9544 /22 73 Telefax: +49 / 35208 / 84 249

E-Mail: sales@sebakmt.com
http://www.sebakmt.com

© SebaKMT

All rights reserved. No part of this handbook may be copied by photographic or other means unless SebaKMT have
before-hand declared their consent in writing. The content of this handbook is subject to change without notice.
SebaKMT cannot be made liable for technical or printing errors or shortcomings of this handbook. SebaKMT also
disclaim all responsibility for damage resulting directly or indirectly from the delivery, supply, or use of this matter.
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Terms of Warranty

SebaKMT accept responsibility for a claim under warranty brought forward by a customer for a product
sold by SebaKMT under the terms stated below.

SebaKMT warrant that at the time of delivery SebaKMT products are free from manufacturing or material
defects which might considerably reduce their value or usability. This warranty does not apply to faults in
the software supplied. During the period of warranty, SebakKMT agree to repair faulty parts or replace
them with new parts or parts as new (with the same usability and life as new parts) according to their
choice.

SebaKMT reject all further claims under warranty, in particular those from consequential damage. Each
component and product replaced in accordance with this warranty becomes the property of SebaKMT.

All warranty claims versus SebaKMT are hereby limited to a period of 12 months from the date of delivery.
Each component supplied by SebaKMT within the context of warranty will also be covered by this warranty
for the remaining period of time but for 90 days at least.

Each measure to remedy a claim under warranty shall exclusively be carried out by SebaKMT or an
authorized service station.

To register a claim under the provisions of this warranty, the customer has to complain about the defect, in
case of an immediately detectable fault within 10 days from the date of delivery.

This warranty does not apply to any fault or damage caused by exposing a product to conditions not in
accordance with its specification, by storing, transporting, or using it improperly, or having it serviced or
installed by a workshop not authorized by SebaKMT. All responsibility is disclaimed for damage due to
wear, will of God, or connection to foreign components.

For damage resulting from a violation of their duty to repair or re-supply items, SebaKMT can be made
liable only in case of severe negligence or intention. Any liability for slight negligence is disclaimed.
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1.1

Safety Advices

This manual contains basic advice for the installation and operation of the
measuring system. It is essential to make this manual accessible to the
authorized and skilled operator. He needs to read this manual closely. The
manufacturer is not liable for damage to material or humans due to non-
observance of the instructions and safety advices provided by this manual.

Locally applying regulations must be observed.

General Cautions

e Do not drop the components of the system or subject them to strong impacts
or mechanical shocks.

e The limits described under Technical Data may not be exceeded.

¢ Do not operate the system with a voltage unequal to the specified operating
voltage. Differing voltages may cause malfunction and damages of the
components.

e The measuring system must be in a technically perfect condition for
measurement.

e The indicated degree of protection of the correlator and the transmitters can
only be ensured if plugs or the provided protection caps are put in all
sockets.

e The plugs of the supplied connection cables are only compliant to the
indicated degree of protection as long as they are plugged in. Plugs which
are not connected or which are connected in a wrong way are not protected
from water and dust ingress.

¢ If the O-ring seal of a socket is obviously damaged, it must be replaced in
order to ensure the protection against water and dust ingress.

e Original accessories ensure safe operation of the equipment. It is not
allowed and the warranty is lost if other accessories than the original ones
are used with the equipment.

e Maintenance and repair must be carried out by SebaKMT or authorized
service partners only.
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1.2 Symbols Used in this Manual

Important instructions concerning the protection of staff and equipment as well
as technical safety within this document are labelled with one of the following
symbols:

Symbol Description
c Indicates a potentially hazardous situation which, if not avoided,

may result in minor or moderate injury or material damage.
CAUTION

Notes have important information and useful tips on the
operation of your equipment. Non-observance may result in
useless measurement results.
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Short Manual

It is recommended to charge the accumulators of the correlator and the
transmitters prior to every measurement for at least one hour, in order to
ensure a trouble-free measurement.

Short Manual Transmitter (TX A/ TX B)

Proceed in the following steps:

Step Action Control

1 Position transmitter A (orange) at place of installation
1 and fasten sensor to valve rod or hydrant.

2 Switch on transmitter A. @@

3 Position transmitter B (yellow) at place of installation
2 and fasten sensor to valve rod or hydrant.

4 Switch on transmitter B. 1/O

Fig 1 : Positioning of the transmitters and fastening of the sensors

For operation the antenna of each transmitter must be mounted.




sebakmvr

2.2 Short Manual Correlator (DK P2)

Proceed in the following steps:

Step Action Control
1 Switch on.
@ 8-
2 Start correlation by pressing rotary selector ‘
(ENTER). i i
3 Select desired pipe material with rotary
selector and confirm with ENTER. @ i‘i
4 Select desired pipe diameter with rotary
selector and confirm with ENTER. @ i‘i
5 Enter pipe length and confirm with ENTER. 3 3
Exit section menu by pressing the rotary @ 9 9
selector once more.
start of correlation
Read leakage distance (it might take some
minutes before a clear correlation becomes
visible.)




3 Design of the Transmitters

3.1 Controls

The transmitters TX A and TX B provide the following indicating and switching

elements:

T .
I 0
I l

__— Display
I/O button to .SWitCh on — | |- g "~ Buttons to adjust
the device and to headphone volume
activate the backlight

©& g

Fig 2 : Front of transmitter TX A

3.2 Connector Sockets

The transmitters provide the following connector sockets:

|__— Headphones,
Charging / 12 V ext.

Antenna — > —— Sensor

1

Fig 3 : Connector sockets of transmitter TX A/ B
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3.3

Operation

Positioning the transmitters

Position transmitter A (orange) at place of installation 1 and fasten sensor to
valve mechanism or hydrant.

Position transmitter B (yellow) at place of installation 2 and fasten sensor to
valve mechanism or hydrant (see Fig 1).

Switching the transmitters on

Switch on transmitter via the yellow I/O button. After activation, you first see a
message about the software version and the battery capacitance. This
message will disappear after approx. 3 seconds. Now the transmitter is ready
for operation.

After every keystroke, the background illumination of the display will be
activated for approx. 1 minute and automatically turn off afterwards.

The transmitter will automatically turn off altogether after an operation time of
2 hours.

Listening to the leak noise / Reading the displayed value

You can listen to the leak noise via the headphone jacks on both transmitters, A
and B. This way, an evaluation is possible before correlation and the operator
can decide whether the recorded noise can be attributed to a water leakage or
some other source of noise (pump, etc.).

If necessary, the headphone volume can be adjusted using the keys on the
transmitter’s front panel.

In ‘Auto’ mode, neither the signal level transmitted by radio nor the sensitivity of
the level display are influenced by the change in headphone volume.

In the transmitter’s display a bar graph and a numerical value are shown:

e The bar graph represents the current noise level (Current value,
dimensionless).

e The numerical value represents the lowest measured noise level since the
transmitter has been switched on (Minimum value, in percent), so that
simple level comparison is possible at different testing points.




4 Design of the Correlator

4.1 User Interface and Connector Sockets

PC interf
72 =1 | CORRELUX P-2 _— interface

Antenna /O butt
: utton
0]
% /
Sensor T~ ESC button
(Escape)
4 »
Headphones, T~

Charging / 12 V ext. Rotary selector

Fig 4 : User interface correlator

® With the I/O button, the unit can be turned on / off and the
Bt background illumination is activated (stays active for 1 minute).
Esc With the ESC button, (Escape) you can exit a menu or restart
= measurement.

By turning the rotary selector, the individual menu items can
o be selected.
By pushing the rotary selector, the selection is confirmed.

In the following sections of this manual pushing the rotary
selector is referred to as ENTER function.
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4.2 Operation

Switch on the correlator via the 1/O button.

After activation, the welcome screen (Fig 5) appears. Various information on
the sensor configuration, system configuration (date, time), battery status,
software version, etc. will be displayed.

Now you can select the desired menu (turning the rotary selector) and confirm
your selection (pressing the rotary selector).

After switching on, you can also adjust, if necessary, the display contrast with
the rotary selector while pressing the ESC key.

Version / serial no. — |

Transmitter / — |
sensor selection

Date / time —

—
—

Battery capacitance

Status bar

\

Correlux P2

Version V3.2 b

SN 06800000423 - 201 pro
A (orange) B (yellow)
radio radio
accelerometer accelerometer

date 01.12.2002 auto. filter

time 13:55:07 off

battery [————— ] 79 %

correlation |

menu

Menu bar —

Fig 5: Welcome screen
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5.1

Conducting Correlation

Select the Correlation option from the menu bar of the welcome screen.
The material selection screen appears.

Enter the pipe data as described in the following sections.

Pipe Material Selection

Select the desired pipe material from the list.

material
velocity entry
DI ductile iron
PEh polyethylen hard
PEs polyethylen soft
PVC polyvenylchlorid

ST steel

Cl cast iron
Cu copper
PB lead

AS asbestos

GRP reinfored plastic
CON Concrete
CLY clay

| choose pipe material ->E

Fig 6 : Pipe material selection

Confirm your choice by pressing the rotary selector. The next selection screen
appears.

When selecting the menu item velocity entry, you get directly to the pipe entry
screen, where the sound velocity and the line length have to be entered (see
Fig 8).
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5.2 Pipe Diameter Selection

Select the desired pipe diameter from the list.

diameter
<=16
<20
25 - 75
76 - 150
> =151
| enter pipe diameter >E

Fig 7 : Pipe diameter selection

Confirm your choice by pressing the rotary selector. The next selection screen
appears.

10
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5.3 Pipe Length Entry

Enter the length of the first pipe section by using the rotary selector.

pipe entry
|___pipe 1 | pipe 2
material PEH
diameter <=16 mm
sound vel. 480 m/s
m
pipe 3 pipe 4
material
diameter mm
sound vel. m/s
length m
pipe 5 pipe 6
material
diameter mm
sound vel. m/s
length m
A -> pipel ->p2->p3->p4->p5->p6 ->B
| enter_section length -> E |

Fig 8 : Pipe entry screen with one section only

Up to 6 different pipe sections can be specified. After having entered all pipe
data of one section (material, diameter, length), move on to the next field with
the rotary selector in order to enter the data of the next pipe section.

In order to delete the data of a section, select the respective field and press the

ESC button.

In order to finish the pipe data entry, select Ready from the menu bar.
Correlation starts and the correlation screen is shown.

When entering mixed cable sections, always start with the section commencing

with sensor A for pipe 1.

11
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6

Correlation Screen

If a correlation is in progress, the following screen is displayed
on the correlator:

A

correlation . 00:31
0 y
r e
a |
n |
g o)
e w

h

A 50.6m Oms 50.7m B

coherence Pe h, 101.3m

Jwrrr

0 125 250 375 500 Hz

—

Y

| attention centercorrelation

N

| pipe | filter cursor menu

~

Fig 9 : Correlation screen

The following data can be read from the correlation screen:

correlation type

... correlation / auto-correlation

correlation status ... active / duration

connection symbol

.. T = radio 6 = direct sensor

noise level ... transmitter A/ B

radio reception

.. transmitter A/ B
.. (if X', then no radio reception!)

upper chart ... correlation graph

pipe data ... material / total length

.. leakage distance to transmitter A
.. leakage distance to transmitter B

lower chart ... coherence / filter selection
status bar ... informative texts
menu bar ... pipe / filter / cursor / menu

13

Duration of
correlation

Symbol indicates
type of
connection

Noise level
bar graph

Status bar
Menu bar
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6.1

6.2

6.3

6.4

6.5

Correlation Type

Under menu =» autocorrelation you can select the type of correlation. Choose
between standard correlation (cross correlation) and auto-correlation.

Correlation Status

After having started correlation by confirming the pipe length, the measurement
will be activated. If the correlation is interrupted due to the activation of the
rotary selector, the measurement will remain as it is. In order to restart the
measurement without changing the existing test parameters (material and
filter), press the ESC button. Besides the correlation status active, the
measurement duration will be displayed.

Noise Level

You can read the noise intensity of channels A and B from the vertical bar
graphs on the left and right edge of the screen.

Radio Reception

Radio reception is indicated underneath the vertical noise level bar graphs. If an
A or a B is displayed, radio is active. If an X is displayed, radio of the
corresponding channel is interrupted.

Correlogram

The upper chart shows the correlation graph. A definite maximum constant
during the entire test period usually indicates a definite correlation and
therefore a reliable test result. Several peaks might either be caused by several
leaks or a doubtful correlation result. This happens especially when both
channels transmit independent noises. If there is a leakage and if the leak noise
is received by both sensors, usually there is a definite maximum peak in the
correlation.

With plastic pipes, it might be necessary to wait several minutes in order to get
a definite correlation result. The correlator will keep averaging the results and
you can practically see the correlation maximum ‘grow’ from the graph.

With metallic pipes, you can expect a good correlation result faster due to the
better transmission of the sound wave generated in the pipe by the leakage.

14
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6.6

6.7

6.8

Pipe Data

Underneath the correlation graph, the pipe data (material and length) as well as
the leak position and the delay time are displayed. With mixed pipe types, there
is only the note mix. In order to see the parameters of the individual sections,
you must select pipe from the menu bar.

Coherence

The display of the coherence spectrum mainly serves the effective adjustment
of the filters. Coherence will be large where mutual spectral components can be
found on both channels. These are spectral components contributing
significantly to the correlation. Therefore the filters will be adjusted so that only
the spectral components with a high level will be within the filter limits. If, for
example, a sensor then records some noise, it will be filtered out and not
included in the correlation calculation. In the first place, the Correlux P2
automatically sets the filters depending on the pipe material. However, if a
satisfactory test result is not obtained, you should select the filter limits
according to the coherence graph. Here you may be allowed to experiment
somewhat.

Correlation Status Bar

The current measuring status is given in the status bar. During the correlation,
the following messages may be displayed:

‘attention: correlation doubtful’

The value of the correlation maximum keeps jumping during the measurement,
the correlation information is very uncertain.

‘attention: possible centre correlation’

If, for example, only one channel is received or if the same disturbing signal
interferes with the leakage noise on both receivers, a correlation peak is shown
in the middle between both sensors. This does not necessarily mean that there
is a leakage. In this case, the system must be checked in detail. If there is no
disorder, the leakage is in fact in the middle.

‘attention: leak possibly outside of field’

If there is a leakage outside of the section between sensor A and B, a
correlation peak is indicated at the sensor closest to the leakage. In this case, it
is not possible to say whether the leakage is directly on the sensor’s position
(i.e. a defective valve) or outside. In this case, you leave the installed sensor
and change the position of the second sensor (passing over the first one).

15
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6.9

6.9.1

6.9.2

Menu Bar

On the menu bar, the following options can be selected:

pipe ... section selection
filter ... filter selection

cursor ... place cursor

menu ... return to menu screen
A/B ... listen to channel A/ B

These menu positions are selected by the rotary selector in a kind of loop. The
cursor jumps to the above mentioned positions in circling order.

Pipe Option

By confirming with ENTER, you return to the pipe selection menu (see
section 5.1) where you can change the pipe data (material, diameter, length).
After confirmation of the pipe length, the measurement starts again.

Filter Option

The filters can be set in the coherence window. The filter area set during the
measurement will be marked by a frame in the coherence window. All spectral
components outside of this window will not be included in the calculation of the
correlation.

After pressing ENTER, activate the lower cut-off frequency. Now you can select
the desired position by using the rotary selector and confirm by pressing
ENTER once more.

correlation - 01:07
Y h
0 y
r e
a [
n [
g o]
e w
A 45.3m 153ms 1254m B
PVC, 170.7m
. Ll
162 250 Hz
[ <> lower cutoff - frequency ->E |
pipe cursor menu

Fig 10 : Left filter

16
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6.9.3

Then, the cursor for the upper cut-off frequency is activated. With the rotary
selector, position the upper cut-off frequency at the desired place and confirm

with ENTER. Correlation starts again.

correlation

>

01:07

Y

153ms

PVC, 170.7m

> |

162 250 Hz
[ <> upper cutoff - frequency ->E |
pipe cursor menu

Fig 11 : Right filter

Cursor Option

Here, you can move the automatic cursor manually (rotary selector) in order to
analyse the correlation graph. The line underneath the correlation window
shows the change of the leak position distances of transmitters A and B and the
delay time. Correlation continues when the new cursor position has been

confirmed.
correlation - 01:30
Y Y
° y
r e
a |
n [
g o
e w
A 108.1m 51ms 58.0m B
coherence u dir: 563m/s
X MM_H
0
| <> move cursor E-> set |
pipe filter menu

Fig 12 : Cursor position

17



correlation - 01:30
Y Y
0 y
r e
a [
n |
g o
e w
A 108.1m 51ms 58.0m B
coherence u dir: 563m/s
X Mm.ﬂ X
0 ,25 .50 75 1 kHz
| <> move cursor E-> set |
pipe filter menu

Fig 13 : Change cursor position

6.9.4 Menu Option

Here you get back to the main

menu.

18
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6.9.5 Listening to Channel A/ B

In order to listen to the different transmitters, connect the headphone and select
A or B with the rotary selector. Via ENTER, the selected transmitter is marked
in black. Now you receive only this channel as a mono-signal on both ear-
pieces and the volume can be adjusted with the rotary selector. By pressing
ENTER once more, both channels can be heard again. The selected volume

works for both channels.

overview N 00:05
Y Y
o y
r e
a I
n I
g o}
e w
A Oms B
Coherence FE, 100.0m
0 ,25 ,50 75 1 kHz
| Headset nur channel A <> |
pipe filter cursor menu
Fig 14 : Listening to channel A
overview - 00:04
Y Y
o y
r e
a I
n I
g o}
e w
A 87ms B
coherence FE, 100.0m
0 ,25 ,50 75 1 kHz
[ only channel B <-> change volume E-> |
pipe filter cursor menu

Fig 15 : Listening to channel B

19
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7 Main Menu

If you select menu from the menu bar of the welcome screen, you get access
to the main menu of the correlator.

main menu

Sensor selection
load file

store file

PC - communication
measure velocity
pinpointing

overview

autocorrelation

system settings

| _E

- > to pinpointing

welcome correlation

Fig 16 : Main menu screen

The following options can be selected in the main menu:

sensor selection

.. selecting sensor and type of connection

load file .. displaying a stored graph
store file .. storing a measurement
PC communication ... transmitting all stored graphs to a PC

measure velocity
pinpointing
overview
autocorrelation

system settings

.. determining sound velocity by measurement

.. listening to leak noise using a ground microphone
.. checking for leakage in the recorded area

.. selecting manual or automatic correlation

.. adjusting date, time, auto-shut-off time etc.

21
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71 Selecting Sensor / Type of Connection

Select sensor selection from the menu. The following options are available:

e correlation with two radio transmitters (both on ‘radio’)

e one radio channel and one sensor connected to the direct input of the

correlator (one channel on ‘radio’, the other one on ‘direct’)

Connection variants:

Channel A (orange) Channel B (yellow)
Option 1 Radio Radio
Option 2 Radio Direct
Option 3 Direct Radio

Select and confirm the desired combination using the rotary selector.

Either standard sensors (accelerometer) or hydrophones may be used.

Hydrophones allow direct contact between the sensor and the water outlet.

Advantage: Improved correlation performance in case of bad sound
propagation, e.g. with long plastic pipes or with low operating pressure.

Disadvantage: Measurement only possible on hydrants or in places with direct
access to the water outlet.

Sensor variants:

Channel A (orange) Channel B (yellow)
Option 1 Sensor Sensor
Option 2 Sensor Hydrophone
Option 3 Hydrophone Sensor
Option 4 Hydrophone Hydrophone

Select and confirm the desired combination using the rotary selector.

22
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select sensor
| A (orange) B (yellow) |
p: 4
. radio direct
Lodirect ] radio :
A (orange) B (yellow)

P| accelerometer accelerometer |4
accelerometer hydrophone
hydrophone accelerometer
hydrophone hydrophone
<-> select sensor connection ->E

Fig 17 : Connection selection

select sensor

A (orange ) B (yellow)

P radio radio |4
radio direct
direct radio

| A (orange) B (yellow) |
3 occeleromete yecelerometer B
. accelerometer hydrophone :
hydrophone accelerometer
hydrophone hydrophone
<-> select sensor ->E  Menu

Fig 18 : Sensor selection

The current selection can be read on the welcome screen.
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7.2

7.2.1

71.2.2

Loading / Saving a Graph
These functions are only available in the ‘Standard’ and ‘Pro’ version.

Load File Option

Select load file from the menu. Here you can load one out of up to ten stored
graphs in order to re-analyse a measurement or compare it with the current
measurement.

Measuring parameters such as pipe data and filter settings are saved together
with the graph. After having stored the graph, you get to the pipe selection
menu by pressing ENTER where you can make a new measurement with the
same parameters via ready.

Store File Option

Select store file from the menu. Up to ten measurements including all data and
comments of up to 32 characters can be saved here.

Confirm with ENTER, select the desired characters for your comment from the
displayed font, and press ESC to finish the comment input. Then select the
location (M1 to M10), where the recorded graph shall be stored. The status bar
will show the note storing data. As soon as this information will have
disappeared, you can continue the operation.

load
nr date time
m6 03.09.2002 11:33:20
A1l
m7 03.09.2002 11:33:20
A1
m8 03.09.2002 11:33:20
A1l
03.09.2002 11:33:20
?
m10 21.10.2002 13:48:22
CFlI
[ <--> select E-> load
menu

Fig 19 : Loading a graph
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7.3

text entry

[ FILE1

I"#$% & ()*+,-./
0123456789:;<=>7?
@ABCDEFGHIJKLMNO input completed
PQRSTUVWXYZ[\]"_

| E-> next character ‘esc’-> end
Ready

Fig 20 : Storing a graph

Transfering Measurement Data to a PC

These functions are only available in the ‘Standard’ and ‘Pro’ version.

Here you can transmit the stored data to a PC via the serial interface. The
software ‘CorreluxView’ (included in the versions ‘Standard’ and ‘Pro’) enables
you to catalogue, edit and print your measurements.

First connect the correlator to your PC via the serial cable. Then set your PC to
the used interface under Configuration.

Select data transfer from the menu of your PC. Then you are asked to start the
data transfer on the correlator.

In the correlator main menu, select PC communication. The Send option
appears on the menu bar. Select it and confirm with ENTER. The correlator
display then shows all graphs one by one. At the same time, a status bar
appears on the PC screen. The transfer takes only a few seconds. The
transferred data can be edited on the PC immediately. The data will remain in
the correlator after the transfer.
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7.4 Determining Sound Velocity of a Pipe

Especially when dealing with pipes of unknown material and characteristics,
velocity measurements are essential for an exact correlation result.

In order to measure the velocity, an ‘artificial leakage’ has to be created either
inside or outside of a pipe section, e.g., above a hydrant. If the distance
between the sensors and the leakage is known, the correlator automatically
calculates the sound velocity. This value will be used for the subsequent leak
location correlation.

Place both sensors on suitable measuring points and open the ‘artificial
leakage’.

On the correlator, select measure velocity from the menu. Then select
whether the noise source is inside or outside the sensors and enter the
corresponding distances.

Noise source outside of sensors

Enter the distance between the two sensors and confirm with ENTER.
Measurement will start.

Noise source between the sensors

Enter the distance from sensor A to the noise source and the total length
between sensors A and B and confirm with ENTER. Measurement will start.

correlation . 00:01

The measured
sound velocity

o / y  isshownin m/s

r e

a I

n I

g o]

e w

A 51.0m Oms 50.3m B

Fig 21 : Sound velocity measurement

The sound velocity value obtained is automatically transferred to the
pipe menu by pressing ENTER.
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7.5 Pinpointing

This function is only available in the ‘Pro’ version.

== pinpointing

Peak bar: —|
indicates leak

position |_~ Thinner bar:

o current value

% Thicker bar:
I I o minimum value
Minimum value

26 21 74 63 30 24 21 21— | numerically
| E-> store minimum |

Fig 22 : Pinpointing

‘Pinpointing’ enables you to find leaks already located by correlation and to
pinpoint them along the pipe path. This way you use the Corrrelux P2 like a
simple leak detector. Of course, you will not carry out pinpointing along the
entire path, but only in the area around the leakage established via correlation.

Place the sensor on the ground microphone adapter provided for that purpose
and plug the cable into the sensor socket of the correlator.

In the menu, select pinpointing and confirm with ENTER.

The correlator automatically switches to the direct sensor input and shows the
menu item pinpointing. In order to avoid unpleasant noises when placing the
microphone, the headphone is still in a mute position (the display shows a
flashing loudspeaker symbol with an X).

Place the microphone on the first measuring point of the pipe path and press
ENTER.

Now you can hear the recorded noise on the headphone. The volume can be
adjusted by using the rotary selector. However, this setting does not influence
the level display.

Two vertical bars and a numerical figure appear. The slimmer bar on the left
shows the current noise level, the thicker one on the right shows the lowest
noise level of the current measurement (minimum value). This minimum value
will also be shown as a numerical value beneath the bar.
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As it can be assumed that leaks cause constant noise (base level) and that all
other interfering noises will be superimposed, only the lowest level at a
measuring point is relevant for leakage location. Therefore the minimum value
is of vital importance: you do not have to remember the lowest level at a given
time without any interfering noise (traffic, etc.) — the correlator will do that for
you.

Now, press ENTER again and move the microphone approx. 1 m further along
the pipe path. After having placed the microphone on the ground, press ENTER
once more. The next bar appears and the minimum value will be calculated
again. Wait again for a certain time until the minimum value has settled. Then
move the microphone again, etc.

Should a maximum of the minimum reading appear in the course of the
measurements along the pipe path, the measuring point would mark the
leakage right there.

Standardising to ground level

In order to obtain optimum resolution in the case of high ground noise level
(traffic, wind, etc.), the display can be standardised to the ground level. When
starting to measure far from the assumed position of leakage, but with a high
ground noise level, simply press the rotary selector for more than two seconds
during measurement. The minimum value measured at this point will be
deducted from all following measurements. This will give you a bigger display
range - and therefore a better resolution - for the remaining level array above
the ground noise level.
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7.6

7.7

Performing an Overview Measurement

When carrying out pipe network controls, the overview measurement serves to
get a quick overview of the connected pipe network section. The purpose of the
overview measurement is not an exact calibration of the leakage, but just to
establish if there is a leakage at all. The procedure is similar to normal
correlation, but the distance between the sensors only has to be entered
approximately.

If the overview measurement shows a clear maximum, normal correlation has
to be carried out in this pipe section to locate the fault.

overview N 00:02
Y Y
0 y
r e
a [
n [
g o)
e w
A Oms B
coherence FE, 100.0m
Y [ 5
0 ,25 ,50 75 1 kHz
| E-> headset only channel A <> |
pipe filter cursor menu

Fig 23 : Overview measurement

The distance to the cursor position is not indicated during overview
measurement. From the position of the correlation you can see whether the
leak is closer to transmitter A or B.

Selecting Type of Correlation

Select autocorrelation from the menu. Here you have the chance to deactivate
the ‘normal’ correlation (cross correlation) and activate auto-correlation
instead.
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correlation type

correlation between A and B

autocorrelation channel A

autocorrelation channel B

back to Menu

Normal correlation always provides best results, but in the case of a pipe with
only one point of connection (dead end, etc.) you can still take a measure by
means of auto-correlation if the leakage is between the point of connection and
the end of the pipe. In this case the leakage noise is reflected straight to the
sensor and in addition from the end of the pipe to the sensor with a time delay.

Fig 24 : Correlation type selection

This ‘echo’ also allows to correlate the distance to the leakage.

autocorrelation A 00:12
Y Y
o y
r e
a I
n I
g o}
e w
A 50.0m Oms 50.0m B
ceherence Fe, 100.0m
; M.
0 25 ,50 75 1 kHz
| attention center correlation |
| pipe | filter cursor menu

Fig 25 : Auto-correlation
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System Settings Menu

In order to get access to the system settings menu of the correlator, select
menu from the menu bar of the welcome screen and then system settings
from the main menu list.

system settings

beep off
power off after 0 min
backlight off after 0 s
metric/imperial metric
date and time
auto filter selection off

| <> select E -> back to menu

Fig 26 : System settings screen

The following options are available under system settings:

beep ... switching beep sound on / off

power off after ... adjusting time till automatic switch-off
backlight off after ... adjusting duration of illumination

metric / imperial ... changing the units

date and time ... adjusting system date and time

auto filter selection ... switching the automatic filter selection on / off

Enable / Disable Beep Sound

Select beep from the menu. Here you can switch the beep sound on / off which
sounds after each entry.
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8.2

8.3

8.4

8.5

8.6

Automatic Switch Off

Select power of after from the menu. Select and confirm the time after which
the correlator shall switch off automatically. If you select 0, the correlator does
not shut off automatically.

Adjusting Backlight Duration

Select backlight off after from the menu. Select the duration (in seconds) the
display shall stay illuminated after the last entry. When set to 0, the illumination
stays on permanently.

Selecting Type of Units

Select metric / imperial from the menu. Select and confirm if metric or imperial
units shall be used.

Adjusting System Date / Time

Select date and time from the menu. Set the system date and time. Both are
shown on the welcome display and recorded together with the stored
measurements.

Selecting Type of Filter Selection

Select auto filter selection from the menu. You can choose between manual
and automatic filter selection.

Normally the automatic selection is used. With mixed pipe sections, the full
band width is automatically selected.
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Troubleshooting

Possible failure:
The correlator may freeze during operation and may not be operable anymore.
Solution:

Press the rotary selector, the ESC button and, finally, the 1/O button at the
same time. As a result the correlator is reset. If now the bootloader menu
appears on the display, the 1/O button has to be pressed again in order to
restart the unit. Afterwards, the correlator should work properly again.

Possible failure:

After the correlator has been reset, the operating language has changed from
the language lastly set to English.

Solution:
Switch the device off. During the next restart keep the rotary selector pressed.

Possible failure:
A reset of the correlator cannot be performed.
Solution:

Charge the correlator’s batteries for at least one hour. Then the reset should be
possible.
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10

Charging

The whole system can be charged while the correlator and the transmitters are
stored in the closed transport case via AC mains adapter or car adapter
(‘Standard’ and ‘Pro’ version only).

The single units can also be charged and operated connected to an external
12 V source via their headphone sockets (see Fig 4 and Fig 3).

The batteries cannot be overcharged as long as the supplied charger is used.

The batteries will perform best after they have been fully charge and discharge
a few times.

It is normal for batteries to gradually wear down and require longer charging
times. If you notice a change in your battery life, it is probably time to purchase
a new battery.

New batteries or batteries stored for a long time may take more time to charge.
Leaving them in a low charge condition, will also cause unnecessary ageing.
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11

11.1

Technical Data

Correlator

The correlator (DK P2) is specified by the following technical parameters:

Processor: RISC Processor for user interface
DSP Processor for signal processing
Display: 320x240 Pixel, ¥a-VGA monochrome
Data input: Rotary selector with ENTER function
Memory: 10 measurements (incl. comments)

Power supply:

internal: rechargeable NiMH batteries,
external: 12 V DC (power supply or car adapter)

Operating time:

>18 h

Charging time:

<3h

Interfaces: RS232 (updates, data transfer, printing using the
PC software)
Connections: Sensor / hydrophone,

antenna,
headphone / charger

Degree of protection:

IP 67 (as long as plugs or protection caps are put
in all sockets)

Operating temperature:

-20°C to +50°C

Dimensions:

270 x 130 x 240 mm

Weight:

3.3 kg
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11.2

11.3

Transmitters

The transmitters (TXA/TXB) are specified by the following technical

parameters:
Display: LCD, 2 x 16 characters
Indication: Battery status, noise level, device status
Buttons: On / Off,
illumination,
volume adjustment
Radio frequency: 433 MHz
Transmitter power: <500 mW
Note:

Please observe the radio regulations of the
respective country for operation.

Operating time:

>15h

Charging time:

<3h

Power supply:

internal: rechargeable NiMH batteries;
external: 12 V DC (power supply or car adapter)

Interfaces:

Sensor / hydrophone,
antenna,
headphone / charger

Degree of protection:

IP 67 (as long as plugs or protection caps are put
in all sockets)

Operating temperature:

-20°C to +50°C

Dimensions: 115 x 115 x 180 mm (without antenna)
Weight: ca. 0.8 kg
Sensors

The sensors (PAM CORR) are specified by the following technical parameters:

Sensors:

Piezo sensor with active amplifier

Connecting cable:

Highly flexible silicon cable

Adapter: Magnetic adapter
Operating temperature: -20°C bis +50°C
Dimensions: 38 x 78 mm
Weight: 0.4 kg
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12 Scope of Delivery

Depending on the equipment version the following components and
accessories are included in the scope of delivery:

Correlux P2 Basic | P2 Standard | P2 Pro
Correlator DK P-1 v v v
Transmitter TRA v v v
Transmitter TR B Option v v
Piezo sensor PAM Corr 2x 2X 2X
Headphone KR 22-5 v v v
Battery charger LG P-1 v v v
Transport case CPK 1 Option v v
Hydrophone PAM Hydro Option Option Option
Car adapter LK 13 v v v
ggtatg:[ﬁe/rc%aaTQGer LK 15 Y Y Y
Ground microphone adapter _ _ v
PAM Corr-A
Valve adapter AD S-20 Option Option v
Valve adapter AD S-42 Option Option v
Extension rod VST T-1 Option Option v
PC software CorreluxView v v
Serial cable 502-02-6105 v v
Manual v v v

The three equipment versions provide the following additional functions:

Expanded Functions P1 Basic | P1 Standard | P1 Pro
Listening v v v
Graph storage v v
Pinpointing v
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13

131

13.2

‘CorreluxView*‘ PC Software

On the following pages, the software package ‘CorreluxView’ belonging to the
correlator Correlux P2 is explained to you. This software only works together
with the Correlux versions ‘Standard’ and ‘Pro’, but not with the ‘Basic’ version.

Installation

Start the ‘setup.exe’ file on the installation CD and follow the instructions. The
program will then be installed on your computer.

Program Start

Either double click on the ‘CorreluxView’ icon on your desktop or start via
Start = Programs =» Correlux = CorreluxView.

The help file can be reached under Start & Programs = Correlux =
CorreluxHip.pdf.

After the program start, the following screen appears:

File Transfer Owerview Settings ?

Fig 27 : Initial screen CorreluxView
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13.3

13.4

13.5

Settings
In order to use the software together with the correlator, you have to connect

the correlator to an empty serial port of your PC using the supplied cable and
then select the used port under the menu item Settings.

Operating Language

The operating language can be set in the initial screen. The setting will be
stored for the next program start.

Data Transfer from Correlator to PC

Click on the menu item Data Transfer. The following window appears:

=tart datatransfer on correlator ...

Fig 28 : Data transfer window

On the correlator, select Menu and the menu item PC Communication. Then
select Send and confirm once again with ENTER.

The data transfer starts automatically and the status bar shows the progress of
the transfer in the above illustrated transfer window. As a rule, all of the 10
graphs stored in the correlator are transferred. If the status bar is not visible,
the connection between the PC and the correlator might not be correct or the
wrong port might have been selected. When the transfer is complete, the first
graph appears on the screen.
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13.6 The Main Screen

The main screen is divided as follows:

Comment
List of graphs
Correlation Lot List of sections
. ..JIJIL.._.JIn.le‘\.i.....,.-dlu,...._.Mu‘hl.” m.uﬂhl
| Pipe sections
Coherence
Fig 29 : Main screen
List of graphs:

By clicking on the arrow on the right side, a drop-down-menu with a list of all of
the 10 graphs opens. The order corresponds to the storage places in the
correlator. Date and time of the stored graphs are shown.

Correlation:

Display of the correlation graph. By clicking in the window, the cursor line can
be shifted. This causes a change of the position data in the two ‘transmitters’
beneath the correlation window.

Coherence:

Display of the coherence spectrum. The surface marked in light gray shows the
selected filter area.

Pipe sections:

With mixed pipe types, the individual pipe sections are marked beneath the
correlation window. In the list of sections, the corresponding sectional
information is displayed.
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13.7

13.8

Comment:

In the top line of the comment fields, the comment entered in the correlator is
displayed. In this field, just like in the other comment fields, any comments may
be entered. These will be stored together with the data record and also appear
on the printout.

Storing the Data on the PC
In order to store the transferred data record, simply select File = Store and

store the data record under a corresponding file name. The stored graphs can
be loaded again with File = Load.

Overview of the Graphs

In order to obtain a graphical overview of the stored graphs, select the menu
item Overview. The following window appears:

08102002 145857 . testd e *30.1002 11:55:04 L test?

30102002 122822 . lestd — | reb0az2002 150107 . testd |

(05.11.2002 142437 testS — | (01012000 045305 ,test6 ]

i“
2

(0.01.2000  D4:53.05 f= | r0.m.2000 045305 . test8 =

r07.01.2000  04:53:05 L et — ] r0.0m.20  045%05 L test10 ——

Fig 30 : Overview of the graphs

You see all 10 correlation graphs of the current data record with date, time and
contents of the first comment line. When clicking on one of the graphs, this
graph will be displayed in the main window with all data.
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13.9 Configuring the Printout

If the name and the logo of your company shall appear on each printout, select
Settings = User. The following window appears:

Username IsebaKMT

Uzerlogo I

zebakmtlog.bmp

_ |

Fig 31 : Adaptation of the printout

Enter the company’s name into the User Name field.

Click on the Change button in order to import an image file of your company’s
logo to the software.

Confirm the changes with OK.

13.10 Printout

Select File = Print in order to print the current correlation graph.
The print preview is displayed on the screen.

[

iy B

Fig 32 : Print preview
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Tento symbol indikuje, Ze vyrobek nesouci takovéto oznaceni nelze likvidovat spoleéné s béznym domovnim odpadem. JelikoZ se jedna o produkt obchodovany mezi
podnikatelskymi subjekty (B2B), nelze jej likvidovat ani ve vefejnych sbérnych dvorech. Pokud se potfebujete tohoto vyrobku zbavit, obratte se na organizaci specializujici
se na likvidaci starych elektrickych spotiebict v blizkosti svého plsobisté.

Dit symbool duidt aan dat het product met dit symbool niet verwijderd mag worden als gewoon huishoudelijk afval. Dit is een product voor industrieel gebruik, wat betekent
dat het ook niet afgeleverd mag worden aan afvalcentra voor huishoudelijk afval. Als u dit product wilt verwijderen, gelieve dit op de juiste manier te doen en het naar een
nabij gelegen organisatie te brengen gespecialiseerd in de verwijdering van oud elektrisch materiaal.

This symbol indicates that the product which is marked in this way should not be disposed of as normal household waste. As it is a B2B product, it may also not be
disposed of at civic disposal centres. If you wish to dispose of this product, please do so properly by taking it to an organisation specialising in the disposal of old electrical
equipment near you.

To3n 3HaK o3HayaBa, Ye NPOAYKTLT, 0603HAYEH MO TO3N HaYMH, He TpsGBa Aa ce U3XBbpNS kaTo GUTOB oTnaabK. Tl kaTto e B2B npoaykT, He GuBa Aa ce usxbpns U B
rpancku NyHKTOBE 3a OTnagbuM. Axo xenaete Aa U3BbpnuUTe NpoAyKTa, ro 3aHeceTe B NYHKT, cneyuMann3npad B USXBbPNAHETO HA CTapO eNneKkTpu4ecko OGOPYHBEHEA

Dette symbol viser, at det produkt, der er markeret pa denne made, ikke ma kasseres som almindeligt husholdningsaffald. Eftersom det er et B2B produkt, ma det heller
ikke bortskaffes pa offentlige genbrugsstationer. Skal dette produkt kasseres, skal det geres ordentligt ved at bringe det til en neerliggende organisation, der er
specialiseret i at bortskaffe gammelt el-udstyr.

Sellise siumboliga tahistatud toodet ei tohi kaidelda tavalise olmejaatmena. Kuna tegemist on B2B-klassi kuuluva tootega, siis ei tohi seda viia kohalikku
jaatmekaitluspunkti. Kui soovite selle toote ara visata, siis viige see lahimasse vanade elektriseadmete kaitlemisele spetsialiseerunud ettevéttesse.

Talla merkinnalla ilmoitetaan, ettéd kyseisella merkinnalla varustettua tuotetta ei saa havittaa tavallisen kotitalousjatteen Koska ky a on yritysten valisen
kaupan tuote, sitd ei saa mydskadan vieda kuluttajien kayttoon tarkoitettuihin kerdyspisteisiin. Jos haluatte havittdd taman tuotteen, ottakaa yhteys Iahimpaan vanhojen
sahkolaitteiden havittdmiseen erikoistuneeseen organisaatioon.

Ce symbole indique que le produit sur lequel il figure ne peut pas étre éliminé comme un déchet ménager ordinaire. Comme il s’agit d’'un produit B2B, il ne peut pas non
plus étre déposé dans une déchetterie municipale. Pour éliminer ce produit, amenez-le a I'organisation spécialisée dans I'élimination d’anciens équipements électriques la
plus proche de chez vous.

Cuireann an siombail seo in iul nar cheart an tairgeadh atd marcailte sa tsli seo a dhiuscairt sa chéras fuioll teaghlaigh. Os rud é gur tairgeadh ghné le gné (B2B) é, ni
féidir é a dhiuscairt ach oiread in ionaid dhituscartha phobail. Mas mian leat an tairgeadh seo a dhilscairt, déan é a thégail ag eagraiocht gar duit a sainfheidhmionn i
ndiuscairt sean-fhearas leictrigh.

Dieses Symbol zeigt an, dass das damit gekennzeichnete Produkt nicht als normaler Haushaltsabfall entsorgt werden soll. Da es sich um ein B2B-Gerat handelt, darf es
auch nicht bei kommunalen Wertstoffhofen abgegeben werden. Wenn Sie dieses Gerat entsorgen mdchten, bringen Sie es bitte sachgemaR zu einem Entsorger fiir
Elektroaltgerate in Ihrer Nahe.

Auté 10 oUPBOAO UTTOdEIKVUEI OTI TO TTPOIGV TTOU PEPEI TN TAHAVON QUTH JeV TTPETTEI VO ATTOPPITITETAI Padi PE TA OIKIOKA atroppipaTa. KaBwg TTpokerral yia poidv B2B, dev
TIPETTEl VA OTTOPPITITETAI O€ dNUOTIKG onueia amoppipng. Edv BEAETE va aTTOPPIYETE TO TTPOIGV AUTO, TTOPAKAAOUNE OTTWG VA TO TTOPASWOETE O€ Wia UTTNPETia CUAAOYNG
NAekTpIKOU €§OTTAIGHOU TNG TTEPIOXNG OAG.

Ez a jelzés azt jelenti, hogy az ilyen jelzéssel ellatott terméket tilos a haztartasi hulladékokkal egyditt kidobni. Mivel ez vallalati felhasznalasu termék, tilos a lakossag
szamara fenntartott hulladékgyijtékbe dobni.Ha a terméket ki szeretné dobni, akkor vigye azt el a lakéhelyéhez kdzel miikddd, elhasznalt elektromos berendezések
begytijtésével foglalkozé hulladékkezel6 kdzponthoz.

Questo simbolo indica che il prodotto non deve essere smaltito come un normale rifiuto domestico. In quanto prodotto B2B, pud anche non essere smaltito in centri di
smaltimento cittadino. Se si desidera smaltire il prodotto, consegnarlo a un organismo specializzato in smaltimento di apparecchiature elettriche vecchie.

ST zime norada, ka iztradajumu, uz kura ta atrodas, nedrikst izmest kopa ar parastiem majsaimniecibas atkritumiem. Ta ka tas ir izstradajums, ko cits citam pardod un lieto
tikai uznémumi, tad to nedrikst arT izmest atkritumos tadas izgaztuvés un atkritumu savaktuvés, kas paredzétas vietéjiem iedzivotajiem. Ja bds vajadzigs $o izstradajumu
izmest atkritumos, tad rikojieties pec noteikumiem un nogadajiet to tuvakaja vieta, kur Tpasi nodarbojas ar vecu elektrisku ieriéu savaksanu.

Sis simbolis rodo, kad juo pazenklinto gaminio negalima i§mesti kaip paprasty buitiniy atlieky. Kadangi tai B2B (verslas verslui) produktas, jo negalima atiduoti ir buitiniy
atlieky tvarkymo jmonéms. Jei norite iSmesti §j gaminj, atlikite tai tinkamai, atiduodami jj arti jusy esanciai specializuotai senos elektrinés jrangos utilizavimo organizacijai.

Dan is-simbolu jindika li I-prodott li huwa mmarkat b’dan il-mod m’ghandux jintrema bhal skart normali tad-djar. Minhabba li huwa prodott B2B , ma jistax jintrema wkoll
f'¢entri ¢ivici ghar-rimi ta’ l-iskart. Jekk tkun tixtieq tarmi dan il-prodott, jekk joghgbok ghamel dan kif suppost billi tiehdu ghand organizzazzjoni fil-grib li tispecjalizza fir-rimi
ta’ taghmir gadim ta’ I-elettriku.

Dette symbolet indikerer at produktet som er merket pa denne maten ikke skal kastes som vanlig husholdningsavfall. Siden dette er et bedriftsprodukt, kan det heller ikke
kastes ved en vanlig miljgstasjon. Hvis du gnsker & kaste dette produktet, er den riktige maten a gi det til en organisasjon i naerheten som spesialiserer seg pa kassering av
gammelt elektrisk utstyr.

Ten symbol oznacza, ze produktu nim opatrzonego nie nalezy usuwac z typowymi odpadami z gospodarstwa domowego. Jest to produkt typu B2B, nie nalezy go wiec
przekazywa¢ na komunalne sktadowiska odpadéw. Aby we wiasciwy sposéb usung¢ ten produkt, nalezy przekaza¢ go do najblizszej placowki specjalizujgcej sie w
usuwaniu starych urzadzen elektrycznych.

Este simbolo indica que o produto com esta marcagao nao deve ser deitado fora juntamente com o lixo doméstico normal. Como se trata de um produto B2B, também nao
pode ser deitado fora em centros civicos de recolha de lixo. Se quiser desfazer-se deste produto, faga-o correctamente entregando-o a uma organizagao especializada na
eliminagao de equipamento eléctrico antigo, préxima de si.

Acest simbol indica faptul ca produsul marcat in acest fel nu trebuie aruncat ca si un gunoi menajer obisnuit. Deoarece acesta este un produs B2B, el nu trebuie aruncat
nici la centrele de colectare urbane. Daca vreti sa aruncati acest produs, va rugam s-o faceti intr-un mod adecvat, ducand-ul la cea mai apropiata firma specializata in
colectarea echipamentelor electrice uzate.

Tento symbol znamena, Ze takto oznaceny vyrobok sa nesmie likvidovat ako bezny komunalny odpad.KedZe sa jedna o vyrobok triedy B2B, nesmie sa likvidovat ani na
mestskych skladkach odpadu. Ak chcete tento vyrobok likvidovat, odneste ho do najblizSej organizacie, ktora sa $pecializuje na likvidaciu starych elektrickych zariadeni.

Ta simbol pomeni, da izdelka, ki je z njim oznacen, ne smete zavredi kot obi¢ajne gospodinjske odpadke. Ker je to izdelek, namenjen za druge proizvajalce, ga ni dovoljeno
odlagati v centrih za civilno odlaganje odpadkov. Ce Zelite izdelek zavrei, prosimo, da to storite v skladu s predpisi, tako da ga odpeljete v bliznjo organizacijo, ki je
specializirana za odlaganje stare elektricne opreme.

Este simbolo indica que el producto asi sefializado no debe desecharse como los residuos domésticos normales. Dado que es un producto de consumo profesional,
tampoco debe llevarse a centros de recogida selectiva municipales. Si desea desechar este producto, hagalo debidamente acudiendo a una organizacién de su zona que
esté especializada en el tratamiento de residuos de aparatos eléctricos usados.

Den har symbolen indikerar att produkten inte far blandas med normalt hushallsavfall da den &r férbrukad. Eftersom produkten ar en sa kallad B2B-produkt &r den inte
avsedd for privata konsumenter, den far saledes inte avfallshanteras pa allmanna miljo- eller atervinningsstationer da den ar férbrukad. Om ni vill avfallshantera den har
produkten pa ratt satt, ska ni lamna den till myndighet eller foretag, specialiserad pa avfallshantering av forbrukad elektrisk utrustning i ert naromrade.



	Table of Contents
	1 Safety Advices
	1.1 General Cautions
	1.2 Symbols Used in this Manual

	2 Short Manual
	2.1 Short Manual Transmitter (TX A / TX B)
	2.2 Short Manual Correlator (DK P2)

	3 Design of the Transmitters
	3.1 Controls
	3.2 Connector Sockets
	3.3 Operation

	4 Design of the Correlator
	4.1 User Interface and Connector Sockets
	4.2 Operation

	5 Conducting Correlation
	5.1 Pipe Material Selection
	5.2 Pipe Diameter Selection
	5.3 Pipe Length Entry

	6 Correlation Screen
	6.1 Correlation Type
	6.2 Correlation Status
	6.3 Noise Level
	6.4 Radio Reception
	6.5 Correlogram
	6.6 Pipe Data
	6.7 Coherence
	6.8 Correlation Status Bar
	6.9 Menu Bar
	6.9.1 Pipe Option
	6.9.2 Filter Option
	6.9.3 Cursor Option
	6.9.4 Menu Option
	6.9.5 Listening to Channel A / B


	7 Main Menu
	7.1 Selecting Sensor / Type of Connection
	7.2 Loading / Saving a Graph
	7.2.1 Load File Option
	7.2.2 Store File Option

	7.3 Transfering Measurement Data to a PC
	7.4 Determining Sound Velocity of a Pipe
	7.5 Pinpointing
	7.6 Performing an Overview Measurement
	7.7 Selecting Type of Correlation

	8 System Settings Menu
	8.1 Enable / Disable Beep Sound
	8.2 Automatic Switch Off
	8.3 Adjusting Backlight Duration
	8.4 Selecting Type of Units
	8.5 Adjusting System Date / Time
	8.6 Selecting Type of Filter Selection

	9 Troubleshooting
	10 Charging
	11 Technical Data
	11.1 Correlator
	11.2 Transmitters
	11.3 Sensors

	12 Scope of Delivery
	13 ‘CorreluxView‘ PC Software
	13.1 Installation
	13.2 Program Start
	13.3 Settings
	13.4 Operating Language
	13.5 Data Transfer from Correlator to PC
	13.6 The Main Screen
	13.7 Storing the Data on the PC
	13.8 Overview of the Graphs
	13.9 Configuring the Printout
	13.10 Printout



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.6

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType true

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages false

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages false

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

    /DEU <>

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [595.276 841.890]

>> setpagedevice



