Options for pipe input parameters (leak sound veloci

[Fer Input Form 2| x|

13 G iﬁfk .)~ R Parameters Methods
TR (TN Y+ Fipe diameter input

Mo. of Pipe Types  # Pipe wall thinkness input

Carrelation Function _ :

1.07 Select this option if the
leak sound velocity is
known, for example, from
onsite measurement. If
this option is selected, you
won't be prompted to
input pipe diameter and
wall thickness. ! \olume Candrol

T Save Signals m)ratinn [sec]:| |

TirI_IE‘- I Sta't

]
=
=
=
c
[}
[y
=

Stop |

Leak Pozition from Blue Station: 40.6 meters, Time Delay = 0.08744 seconds

DI pipe_demo.way Diuctile [ron 250 rm 190 m 1243 m/s
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Options for pipe input parameters (unknown dimensions

[Fer Input Form 4 2| x|

13 5 i{_‘k _)~ R Parameters Methods

v Pipe diameter input
Mo. of Pipe Types  # Pipe wall thinkness input
Fipe type: [U' Propagation velocity input
Pipe tvpe bas

Carrelation Function

‘I OT

1 Fipe diameter [mm]:
Senzor zpacing [m): |1 a0
Select this option only if the

TR A M T _ pipe geometry is not known.
[ Re-corelate saved signals If selected, you won't be

prompted to input pipe
diameter, thickness, or leak

[ Save Signals  Duration [zec]: | | sound velocity.

Time | Start i | 5|:D|'.I

Leak Pozition from Blue Station: 40.6 meters, Time Delay = 0.08744 seconds

1L
=
=
=
=
)]
v
=

DI pipe_demo.way Diuctile [ron 250 rm 190 m 1243 m/s
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Options for p

EE==

ipe iInput parameters (multiple pipe materials 1

| AR

A _

Select this option if the
pipe has segments of
more than one material
type. Up to 3 material

types can

be specified.

0.0

057

ket Lt P L L

Time |

LFer Input Form .
Parameters Methods

Fipe Property Input |
Mo. of Pipe Types

Fipe Type: (X

Fipe diameter [mm];:

Senzor zpacing [m):

[ Re-caomelate zaved signals

[ Save Signals  Duration [sec]:| |

ignal Level Meters

Blue (Right ch.)

“Yolume Control

Start

)

Stop |

Leak Pozition from Blue Station: 40.6 meters, Time Delay = 0.08744 seconds

DI pipe_demo.way

Diuctile lron 250 ram

130 m 1243 m/s
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Options for pipe input parameters (multiple pipe materials 2

L ]| = & iqt _)~ R LFer Input Form

Parameters Methods

Correlation Function Fipe Property Input  » | ghal Level Meters

Mo. of Pipe Types  » VAR

Fipe type: H

For the sake of demonstration,
Fipe diameter [mm];: let's assume that the pipe
consists of two segments of

Sensor spacing [m]:
pacing (m} different material types.

Magnitude

[ Re-caomelate zaved signals Valume Cortral

I

Il [T SawveSignals  Duration [sec]:| |
Time [z Stop |

Start

Leak Position from Blue Staktic conds

DI pipe_demo.waw Diuctile ron 190 m 1250 m/s
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Options for pipe input parameters (multiple pipe materials 3

L ]| = & iqt _)~ R LFer Input Form

- Parameters Methods

\ Fipe One Propertiez
Input material /

properties of the Ffirst Pipe ype’one: Select type -
segment. Segment
numbering starts Fipe diameter [mm];: |

from the reference Pipe one length (ml [—

channel, which by
default is the Blue InpLt
transmitter station.
Let’s assume the first
segment to be ductile _ slelLins Ealiel
iron, 250 mm and 100 | Re-comelate saved signals |

J
e [ = Save Signals  Duration [seC]1| |

Stop |

Leak Position from Blue Static Start conds

DI pipe_demo.waw CrOI T TTOT T 190 m 1250 m/s
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Options for pipe input parameters (multiple pipe materials 4

E= g iq't _)~ R LFer Input Form
- Parameters Methods

Carrelation Function Pipe One Properties

Fipe lype ane: |Du-:ti|e Iran

Pipe diameter [mm; |250
Pipe one length [m): oo

Magnitude

InpLt f
4[;?‘ Press the input button

to enter the info and
to cycle to the next
pipe segment.

| Re-comelate saved signals

Tirne [¢

[~ Save Signals  Duration (sec; | | Stop

Leak Position from Blue Static Start conds

DI pipe_demo.waw

OO T 190 m 1250 ms
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Options for pipe input parameters (multiple pipe materials 5

Parameters Methods

L ]| = & iqt _)~ R LFer Input Form

\ Fipe Two Properties
Input material /

152 mm and 90 m Pipe bwo length [m):
long.

-

| Re-comelate saved signals

properties of the Fipe typi bwo: | select type ﬂ

second segment.
Let's assume it's PVC, Fipe diameter [mm];: |':'

Time [ = ¢ .ve Sighal:  Duration [sec]:| |

Leak Position from Blue Staktic

Yaolume Control

I

Stop |

conds

130 m 1250 ms

DI pipe_demo‘wav CrCCTmeE T

LI ]
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Options for pipe input parameters (multiple pipe materials 6

L ]| = & iqt _)~ R LFer Input Form

- Parameters Methods

Carrelation Function Pipe Two Properties

Fipe type hwo: | FC

Pipe diameter [mm]: 152

Pipe two length [m): a0
InpLt [: !'
Press input to enter

the info and to cycle
to the next pipe
[ Re-comelate saved signals segment, which in

the present case will
will bring us back to

Time [£ = 5ave Signals  Duration IGBC]1| | C= Tl =it
LN

Magnitude

Leak Position from Blue Static Start conds

DI pipe_demo.waw CrOI T TTOT T 190 m 1250 m/s
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Manual filtering of leak signals (1)

LFr
: [Fe Input F L Click on Methods to manually
i .._.Q iqt ‘l R e J filter leak signals.

= Parameters Methods <

Fipe Properties ignal Level Meters

LeakfinderRT uses an Pipe type: | Ductile lron ﬂ
enhanced correlation
function that does not Pipe diameter [mm; 250

require the usual filtering of - ! an =

T e Sensor spacing [m]: 190.7
interfering noise. However,
a filter option is provided in
case the user wants to [~ Re-comelate saved signals
manually filter the signals.
This option is available I

under the "Methods" . . _ I—_|
command in this form. [™ Save Signals  Duration [sec)

“olume Control

Stop |

1

Start

File Marme Fipe Type Diarmneter Spacing Weloeity

Page F@



Manual filtering of leak signals (2)

LFer
) A E G By R v B ag
Welcome to LeakfinderBT

[Fer Methods Form
CrogsCorr Method

nssCorr bB
Blue (Right ch.)

Frequency Range (Hz):|g to {2000

Input the lower and upper
limits of the frequency
Apply range of leak signals to be
included in the correlation
operation. All frequency
| components outside this

range will be filtered out.

File Marme Fipe Type Diarmneter Spacing Weloeity

Page G;QJ



Manual filtering of leak signals (3

LFer
) A E G By R v B ag
Welcome to LeakfinderBT

[Fer Methods Form
CrogsCorr Method

|Enhanced CrossCorr b5

Frequency Range (Hz]: [jp to {2000

Apply

Click on Apply once
frequency range is
specified.

Stop |

File Marme Fipe Type Diarmneter

Spacing Weloeity

Page (71



Command menus

[Fer LeakfinderRT 4.0.1
File Display Functions Tools Preferences Help

AE IR

Welcome to LeakfinderBT

=

In this part of the
Instructions, we will
tour LeakFinderRT's
Command menu and
explore the various
functions it contains.

Signal Level Meters

White (Left ch.) Blue (Right ch.)

Yolume Conteal
Law | High

PreVYiew | Eurrelate| Stop | Play |

Page 6722



File menu (New command

[Fer LeakfinderRT 4.0.1
File Display Functions Tools Preferences Help

Open Eg S

The New function resets
recording and correlation
parameters to their default
values and closes any open
leak files. Click on this
command when you want to
start a new correlation
session afresh.

Signal Level Meters

White (Left ch.) Blue (Right ch.)

Yolume Conteal
Law | High

PreVYiew | Eurrelate| Stop | Play |

Page 6?3



File menu (Open command 1

[Fer LeakfinderRT 4.0.1
Display Functions Tools Preferences Help

o E N =S E S IS

m The Open function opens

previously recorded and Slgnal Level Meters
saved leak files so that they
can be played back and
re-correlated. Let's open the
"DI pipe_demo" file that we
recorded previously.

White (Left ch.) Blue (Right ch.)

Yolume Conteal
Law | High

PreVYiew | Eurrelate| Stop | Play |

Page 6744



File menu (Open command 2

Select the file
and then click
on Open

L E o

Wwielcome to Lee

1 Wave File

& PYC pipe Ijemfﬁlut bracket leak.wav
& PYC pipe_demo.may

File name: [[ll pipe_demo. way

Files of type: [".M ave-Files(" wav) ﬂ
Farmat: PCM: 11.025 kHz, 16 Bit, Sterea; 472 KB

If the Open command
is selected, you'll be
prompted to specify
the directory and
select the file to be
opened.

Open

Cancel

Flay

[ Preview
[ Auto Play

File Mame Fipe Type Diameter

Spacing Welocity

Page Gﬁ-)



File menu (Save As command

LFer LeakfinderRT 4.0.1

File Edit Display Functions Tools Preferences Help

Mew e X, R | [F] e | A R
Open

i _ Signal Level Meters
An open leak file can be
EXI:IIJI't 85CI _o-an -2n ) _ a0 -20

re-saved under a different
name using the “Save As™
command. The old file is
retained.

Prink

— White (Left ch.) Blue (Right ch.)

Yolume Control

Lo

| High

0.0

Time [seconds] PreView | Eurrelate| Stop | Play |

Leak Position from Blue Station: 40.6 meters, Time Delay = 0.08744 seconds

DI pipe_demo.wavy Ductile lron 250 mm 190 m 1243 m/s
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File menu (Export ASCII command

LFer LeakfinderRT 4.0.1

File Edit Display Functions Tools Preferences Help
Mew e X, R | [F] e | A R
Open

Save As Signal Level Meters

This commend exports and
saves leak signals to a file in
ASCII format.

White (Left ch.) Blue (Right ch.)

Yolume Control
Law I High

Time [ii.:.r..j;;;] PreView | Eurrelate| Stop | Play |

Leak Position from Blue Station: 40.6 meters, Time Delay = 0.08744 seconds

DI pipe_demo.wavy Ductile lron 250 mm 190 m 1243 m/s
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File menu (Print command

LFer LeakfinderRT 4.0.1
File Edit Display Functions Tools Preferences Help

Mew e X, R | [F] e | A R
Open

Save As Signal Level Meters

Export ASCIT

function for printing on the

W Print sends the displayed

L default Windows printer. VWhite (Left ch.) Blue (Right ch.)

Yolume Control
Law I High

Time [ii.:.r..j;;;] PreView | Eurrelate| Stop | Play |

Leak Position from Blue Station: 40.6 meters, Time Delay = 0.08744 seconds

DI pipe_demo.wavy Ductile lron 250 mm 190 m 1243 m/s
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File menu (Exit command

LFer LeakfinderRT 4.0.1

File Edit Display Functions Tools Preferences Help
Mew e X, R | [F] e | A R
Open

Save As Signal Level Meters

Export ASCIT ]

Prink | Exit closes open files and

terminates LeakFinderRT.

White (Left ch.) Blue (Right ch.)

Yolume Control
Law I High

Time [ii.:.r..j;;;] PreView | Eurrelate| Stop | Play |

Leak Position from Blue Station: 40.6 meters, Time Delay = 0.08744 seconds

DI pipe_demo.wavy Ductile lron 250 mm 190 m 1243 m/s
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Edit menu (Copy command

The copy function copies the
- s graph in the display window to
LFer LeakfinderRT 4.0. R clipboard for pasting
in other applications, e.qg.,
Word or Excel.

Resek

Cursor

[1h]
=
=
=
(=)
LL+1
=

0.0
Time [seconds]

Signal Level Meters

White (Left ch.) Blue (Right ch.)

Yolume Control
High

Lo I

Pre¥Yiew | Eurrelate| Stop | Play |

Leak Position from Blue Station: 40.6 meters, Time Delay = 0.08744 seconds

DI pipe_demo.wavy

Ductile Iran

250 ramm 190 m 1243 mds
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Edit menu (Zoom command 1

LFer LeakfinderRT 4.0.1
File ' Edit Display Functions Tools Preferences Help

A R | [F] e | A R

The Zoom function is used to Signal Level Meters

Reset enlarge any part of the
displayed graph for closer

Cursor
. inspection. Let's select it!

White (Left ch.) Blue (Right ch.)

[1h]
=
=
=
(=)
LL+1
=

Yolume Control
High

Lo I

0.0

Time [seconds] PreView | Eurrelate| Stop | Play |

Leak Position from Blue Station: 40.6 meters, Time Delay = 0.08744 seconds

DI pipe_demo.wavy Ductile lron 250 mm 190 m 1243 m/s
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Edit menu (Zoom command 2

LFer LeakfinderRT 4.0.1
File Edit Display Funcktions Tools Preferences Help

DOE @ A QA R|[H | S e

Correlation Funcion Signal Level Meters

15+ After selecting Zoom, hold
1 down the left mouse-button,
_ and drag the cross-hair cursor
' HWWM over the area to be enlarged.
T Then, release the mouse

button to enlarge the marked
areal

1L
o
=
=
[
=
G
-
-

v

0.0
TimE: [ZEZE!I:ZI:IﬂIjEZ] PlEViB“ | l:D"Blate | SIDD

Leak Position from Blue Station: 40.6 meters, Time Delay = 0.08744 zeconds

DI pipe_demo.way Ductile Iron R0 mm 190 m 1243 m/s
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Edit menu (Zoom command 3

LFer LeakfinderRT 4.0.1
File Edit | Display Funcktions Tools Preferences Help

DOE @ A QA R|[H | S e

Correlation Funcion Signal Level Meters

This is the enlarged
correlation.

White (Left ch.) Blue (Right ch.)

Magnitude

- 4‘|n flnl "ll |'I II\ il n'm I TS PRGRpY I F'L“'»M
' —uUM |J”~fj|l R ..~J|'|

“olume Control
Law I High

008 0.03 010 011 012 013 014 015 016

Time [seconds) Pre¥iew |Ennelate| Stop | Play |

Leak Position from Blue Station: 40.6 meters, Time Delay = 0.08744 zeconds

DI pipe_demo.way Ductile Iron R0 mm 190 m 1243 m/s
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Edit menu (Cursor command 1

LFer LeakfinderRT 4.0.1
File ' Edit Display Funcktions Tools Preferences Help

(]t Sy Kk Q R | [H v 4 aE
v Z00m

Co  pocet Signal Level Meters

The Edit menu has a "Live Cursor’
function which re-calculates the
leak distance corresponding to
the time shift at the cursor's

position. White (Left ch.) Blue (Right ch.)

1L
o
=
=
[
=
G
-
-

“olume Control
Law I High

008 009 010 011 012 013 014 015 016
Time [seconds] PreView | Cormrelate | Stop | Play |

Leak Position from Blue Station: 40.6 meters, Time Delay = 0.08744 zeconds

DI pipe_demo.way Ductile Iron R0 mm 190 m 1243 m/s
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Edit menu (Cursor command 2

The cursor position is

Lif L eakfinderRT 4.0.1 displayed in this corner. X

File Edit Display Funcktions Tools Preferences Help designates horizontal axis
s - and Y vertical one. The

i 2 ﬂt J“ R ﬂ Hicd j o corresponding leak distance is

updated instantly.
Correlation Function

=

The live cursor appears has a
cross-line form. It can be
moved using the keyboard's
left and right arrow-keys or
for faster movement using
the up and down arrow-keys.
Or simply click the mouse
over the desired position

k]
=
=
+=
=
[my
15
-
-

] ]Hr'f“h"""ﬂ"a'r |,i|"~'-_|""1.|"-n1'1'l .“."'-\n..."u'\l,.jll {I 1'.11”I‘-"L-*=
i

008 009 010 011 012 013 014 015 016
Time [seconds] PreView | Cormrelate | Stop | Play |

Leak Position from Blue Station: 32.9 meters, Time Delay = 0.09991 zeconds

DI pipe_demo.way Ductile Iron R0 mm 190 m 1243 m/s
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Edit menu (Reset command

LFer LeakfinderRT 4.0.1

File | Edit Display Ful

Select the Reset function
o

L] P H‘ under the Edit menu ko

Zoom restore the original scale of a

'ZE'IM . zoomed-in graph. Signal Level Meters

v Cursor

I ﬂﬂ I f'h”|Jrl.lhm_wlﬂjm.rw|,|~.r-nam.'\,~f|| flpsn vite (Lefteh ) Blue (Rignt ch.)
¥ J .

1L
o
=
=
[
=
G
-
-

. i | '
“olume Control
Law I High

008 0.03 010 011 012 013 014 015 016

Time [seconds] PreView | Cormrelate | Stop | Play

Leak Position from Blue Station: 0.5 meters, Time Delay = 0.15195 seconds

DI pipe_demo.way Ductile Iron R0 mm 190 m 1243 m/s
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Display menu

LFer LeakfinderRT 4.0.1

File Edit

Carrelatio

1
W

Display Functions

BESS ocsoontmesonal
YWhite stakion time signal

Tools Preferences Help

Blue station frequency spectrum  Chrl+R
White station Frequency spectrum  Cerl+L
iZoherence function Ckrl+H
Correlation function Chr+C

a7

Magnitude

0.1 0.0 0.1

Time [seconds]

LeakfinderRT provides the
option of displaying several
other functions in addition to
correlation. These include
time history, frequency
spectra, and coherence
function of leak signals. This
option is available under the
Display menu.

=10 |

White (Left ch.) Blue (Right ch.)

Yolume Control
Law I High

Pre¥Yiew | Eurrelate| Stop | Play |

Leak Position from Blue Station: 40.6 meters, Time Delay = 0.08744 seconds

DI pipe_demo.wavy

Ductile Iran

250 ramm 190 m 1243 mds 8
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Display menu (Time signal

LFer LeakfinderRT 4.0.1
File Edit Display Functions

SET IR

Blue ztation time zignal This is the time signal of the
Blue station

Tools Preferences Help

signal Level Meters

2E+04 1

nmnm White (Left ch) Blue (Right ch.)

Yolume Control
High

L
=
=
=
h
v}
=

2E+041
. Lo I

oo 02 04 0k 08 10 1.2 1.4
Time [seconds) PreView | Eurrelate| Stop | Play |

Leak Position from Blue Station: 40.6 meters, Time Delay = 0.08744 seconds

DI pipe_demo.wavy Ductile lron 250 mm 190 m 1243 m/s
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Display menu (Frequency spectrum

LFer LeakfinderRT 4.0.1
File Edit Display Functions

SET IR

Blue ztation frequency spectium

Tools Preferences Help

signal Level Meters

This is the specuency
spectrum of the Blue station

B.OE+02+
4 DE+027 White (Left ch.) Blue (Right ch.)

L
=
=
=
h
v}
=

20E+02+
E+D Yolume Control
\J Low I High

0.0E+00 : t . t
1] 200 400 GO0 a0
Frequency [Hz] Pre¥Yiew | Cormrelate | Stop | Play |

Leak Position from Blue Station: 40.6 meters, Time Delay = 0.08744 seconds

DI pipe_demo.wavy Ductile lron 250 mm 190 m 1243 m/s
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Display menu (Coherence function

lFr LeakfinderRT 4.0.1 ; =10 x|

File Edit Display Functions Tools Preferences Help

N aE @ | A R i | B RE J @

The coherence function provides
info about the "relatedness™ of leak
signals at the two measurement
positions. The closer its value to
one, the more related the signals
(i.e., they are caused by the same
source or leak). Small coherence
values indicate low signal-to-noise
ratio (e.g., in the case of small leaks

creating weak sound).

Caherence Functior This is the coherence function

[1h]
=
=
=
(=)
LL+1
=

Yolume Cantral
Law I High

200 400 600

Frequency [Hz] PreView | Eulrelate| Stop | Play |

Leak Position from Blue Station: 40.7 meters, Time Delay = 0.08735 seconds

DI pipe_demo.wavy Ductile lron 250 mm 190 m 1243 m/s 23
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