LFer LeakfinderRT 4.0.1
File Edit Display | Functions Tools Preferences

Bl= % Pre'-a'ievlf@ F5
Zorrelate F&
Correlation Functior  St0p F7
Play F&

Export Results to Report
Export Results to Excel

Wiew Leak Signals

L
=
=
=
h
v}
=

Functions menu (Preview, Correlate, Play & Stop

0.0

Time [seconds]

commands

The functions menu includes
commands for Preview,
Correlate, Stop, and Play.
These are also available
through command buttons in

the this window.

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 lron

250 ramm 190 m 1243 mds
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Functions menu (Export results to report command 1

LFer LeakfinderRT 4.0.1

File Edit Display | Functions Tools Preferences
133 G Pretiew F5
Correlate F&
Stap F7
Play F&

Carrelation Functior

Export Results to Report N
Export Results to Excel

Wiew Leak Signals

L
=
=
=
h
v}
=

0.0

Time [seconds]

This command displays the
results of the complete
correlation operation in a
separate window.

. dB

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 lron

250 ramm 190 m 1243 mds
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LFer LeakfinderRT - Correlation Results -10] x|
Rrint Yelociky:  SWindow  Exik

Blue Station Frequency Spectrum White Station Frequency Spectrum

1Frr Leaki
&0 LI 0

File Edit

= — a &0 & 30
. = op = 0
Correlati oo ) .
0 M0 0 e0 800 1000 Click to zoom in
FI\."IZ]I'E' ey (HZ)
Coherence Function Comelation Function

o ]
= 2 0B & 05
“é. E 06 E
[ 7 o4 7 00
= = =
oz 03
oo
a 0 0 &M BN 1000 -0 oo a.l
Frequency (HZ Thne Geconch
— Comelation Result P —
Leak Distance from Blue Station = 40.6 meters :!1E |r Esu':: -rlndn-
isplays the Irequency -
~ Input Data spectra of leak signals, |
FileMame: DI pipe_demo.waw the coherence and
_ ' F"? = ' correlation functions. It
Pipe Type: Ductile Iron also displays the leak
Pipe Diameter: 250 mm position and input
Pipe Length: 190 meters parameters

Wiave Welocity: 1243 mis
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Functions menu (Export results to Excel commmand 1

LFer LeakfinderRT 4.0.1

File Edit Display | Functions Tools Preferences

133 G PreMiew

Zorrelate
Sktop
Play

Carrelation Functior

Export Results to Report
Export Results to Excel

Wiew Leak Signals

L
=
=
=
h
v}
=

F5
F&
F7
F&

This function exports the
results of the correlation
operation to an Excel
spreadsheet.

L

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

Yolume Control
Law I High

0.0
Time [seconds]

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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Functions menu (Export results to Excel command 2)

£ Microsoft Excel - tempLFRTReport.xls _ -7 x|
J@ File Edit Wiew Insert Format Tools Data Window Help - |E|£|‘

DEES8RY [ {BBI - -

@ = A AE @S -0,

520 M =

LeakfinderRT Correlation Report

2

3

4

]

£ |Leak positon from Blue Station: 40_6 meters

7 |Leak positon from YWhite Station: 149_4 meters

8 |Time shift: 08744 seconds

9 |File Name: DI pipe_demo_wav

10

1

12

12 |Pipe Type: Ductile Iron

14 | Pipe Diameter: 250 mm

15 | Pipe Length: 190 meters

1t | Wave ¥elocity: 1243 mis

7

13

19 |Frequency (Hz)  Spectrum Blue Spectrum White Coherence Time (seconds) Correlation
20 |0 gr.rzzazan 8316401253 0994574561 -0.743038549 2.B1E-03

21 | 0ETVE912593 16.29523562 14.93429752 0.778053655 -0. 742347546 -3.6BE-03

22 |1.345825135 12.98243192 NEOTE2EX DEDZ3T0214 -0.742857143 -9.59E-03

23 | 28737793 13465934583 1860346207 4 95E-M -0.7427EE44 -14EE-02
4[4 » | Pl Charts b Data / | 41 *|

Ready




Functions menu (Export results to Excel command 3)
F4 Microsoft Excel - tempLFRTReport.xls

J File Edit Wiew Insert Format Tools Data Window Help

DEEH2SRY & BB I 0. o

@z stli@dor -@.

Add - =
a | & | ¢ | o | e | fF | & [ nw | 0| 9| k| v | | w | & | F | & | r | z—
. - e
i LeakfinderBT Correlation Report —
2
3 - -
4 Elus Statimn Fraguancy Spechtram Whits Statimn Fragquancy
5 m n Epa-ah
i [11] L]
= am L om
SEE:
] E .“ :: zn
10 T m H 151
1 " m 4 m
1z il 1]
12 ' ]
1d 1 m ALLI LLL] m RLLLI ] m m m m 1
:: L — L
17
1%
14 Cubsrence Functins Currelatinn Functinn
0 12 1.1
21 Ll -
L.k 4
g .: -: i
23 = = 12
&d ] 2 onn.
Z5 H LR
) . LEEE
-B.E -
&7 e
2% A———————
24 [ ] 2 11 [11] m Rl 11} ] IS 6 R 6 B MC IS D BN S DN PR B D N R
3
* Frrgurany [H=] Timr [arsasds]
32
Ex] Curralatimn Rarwuit: Input Data
= Leak poriton From Elue Stakion: di & mekerr Fipe Type: Duztile lran
35 Leak pariton From White Stakian: 149.d mekers Fipe Diameter: 250 mm
£ Timerhife: METddre condr FipeLength: 190 mekerr
27 Wane Yelazivy: 1242 mids

%
M 4»

'p|['Charts / Data /

Ready
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Functions menu (View leak signals command 1

LFer LeakfinderRT 4.0.1
File Edit Display | Functions Tools Preferences

133 J Preview F5

Correlate F&
Correlation Function  Stop F7 Signal Level Meters
Play F& g =

1.07 . .

Export Results ko Report This commands displays the
complete time history of

Export Results to Excel recorded leak noise in a

separate window. Let's try it!

Wiew Leak Signals
— * (Right ch.)

L
=
=
=
h
v}
=

Yolume Control
Law I 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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Functions menu (View leak signals command 2

-

LF LeakfinderRT-Time Signals Time 5igni!|5 are
[T print window Exit displayedin a
: separate window as
Flle B Station seen in this screen.
D They can be zoomed

in and printed.
20000

Can
1]

-20000

Time [zeconds)

— White Station

20000+

Time [seconds)

Page %



Tools menu (Windows sound mixer command

This function starts Windows
Sound Mixer. As noted at the
. - outset, use the Mixer to check
Lfw LeakfinderRT 4.0.1 that the LINE-IN port of the

.File Edit Display Functions [ Tools Preferences Help soundcard is selected as the
J A -5 | i‘:k 'k =y ‘Window's Sound Mixer  recording source.

' . _ PlavBack Speed
Carrelation Function =
v Distance Calculakar

Yelocity Calculatar
Channel Setting

Current Parameter Settings

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

I i
=]
=
=
c
]
b
=

“Yolume Control
Lamw 1 High

0.1 0.
Time [seconds]

Pre¥iew | Correlate | Stop | Play ‘

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

DI pipe_demo.way “ Diuctile Iron _. 250 mm 190 m _ 1243 m/s
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Tools menu (Playback speed command 1

LFer LeakfinderRT 4.0.1
File Edit Display Functions | Tools Preferences Help

L] 38 | Pk R, R Window's Sound Mixer

~ _ _ PlayBack Speed

Carrelation Function

v Diskance Calculakar
Yelocity Calculatar

Channel Setting

Zurrent Parameter Settings

]
o
.
=
| -
[m]
find

-

For plastic pipes, leak sound is
dominated by low-frequency
components that are inaudible
to humans. To make such
sounds audible, LeakfinderRTcan
play them back at a higher
speed than they recorded at to
shift their frequency content to
an audible range. For metallic 1
pipes, altering playback speed is Ductile Iron
not needed.

This function provides control
over the speed at which leak
sounds are played back.

white (Left ch.) Bllue (Right ch.)

“Yolume Control
Lamw 1 High

Pre¥iew | Eurrelate| Stop | Play ‘

I6 meters, Time Delay = 0.08744 seconds

250 rarm 190 m 1243 mds

Page f@o



Tools menu (Playback speed command 2

[Fer LeakfinderRT 4.0.1

File Display Functions Tools Preferences Help
(T aE @l  Fe X R | [F v | A 5

Welcome to LeakfinderRT

cignal Level Meters

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

“Yolume Control

Low

J

Select playback speed from
the drop-down list and then
click Play to hear the modified
leak sound.

FYC pipe_demo.way

Page f@l



Tools menu (Playback speed command 3

[Fer LeakfinderRT 4.0.1

File Display Functions Tools Preferences Help
(T aE @l  Fe X R | [F v | A 5

Welcome to LeakfinderRT

FYC pipe_demo.way

cignal Level Meters

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

Stop |

Click on Back to return to the
normal buttons!

Page f@z



Tools menu (Velocity calculator

LFer LeakfinderRT 4.0.1

File Edit Display Functions | Tools Preferences Help Correlation can be set to leak
Distance Calculator or leak sound

L \; ;q( ')\ R Window's Sound Mixer propagation Velocity Calculator.
PlayBack Speed The Velocity Calculator is used to
calculate leak velocity using a
leak, or noise source, with a
known location.

Carrelation Function
v Diskance Calculakar
Yelocity Calculator

—_
=
t

Channel Setting

=
n
+

A, Current Parameter Settings '
TR White (Left ch Blue (Right ch.)
‘ | |I| ‘Lll I|| |||IIL.,|'|I.1¢| 'IFU""'."-""'"lJn"W"‘\h”u'llL| 1Jl'|IJ| |_|'1l.‘"‘-'"‘-ur e I 1.) e (Righ 1)

[
=
M

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

Yolume Control
Law I High

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

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

DI pipe_demo.wavy Ductile lron 250 mm 190 m 1243 m/s
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Tools menu (Channel setting

LFer LeakfinderR T 4.0.1

File Edit Display Functions | Tools Preferences Help

| ] & iq't _k R Window's Sound Mixer

. . PlavBack Speed
Carrelation Function

v Distance Calculatar
n Welocity Calculator

3 ‘ iChannel Setting ¥
1 Current Parameter Settings
_.:-:‘j'\/r“x\_ﬂ } AR

For the majority of sound cards, the right
channel will correspond to the Blue transmitter

(1]
=
=
=
-
(=]
vt

Signal Level Meters

and the left channel to the white transmitter. If
your PC's soundcard does not conform to the

standard for wiring mini-stereo jacks, use this
function to switch Channel Setting. Switched

channels on the soundcard can be checked by
- correlating sample leak files that are shipped
Leak Position from Blu  with LeakfinderRT. Incorrect leak positions will

indicate switched channels.
FYC pipe_demo. wag . . . 02.6m

&Y mis

27
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Tools menu (Current parameters setting

[Fer LeakfinderR T 4.0.1
File Edit Display Functions | Tools Preferences Help

| ] & iq't _k R Window's Sound Mixer

. . PlayBack Speed
Correlation Funchion Signal Level Metars
v Distance Calculator

1.07 n Yelocity Calculator

iZhannel Setting »

| ‘ i |:F' ket Settings
'_j-_.-’\fﬁ\fl } [ This function displays
k.'

=

recording and correlation
parameters currently in

=
.

=
=
]
]

0.1 0.0 0.1

Time [seconds) PreView | Correlate

Leak Poszition from Blue Station: 74.2 meters. Time Delay = -0.08689 seconds

FYC pipe_demo. way Py M A 102.6 m &Y mis 27
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Preferences menu (Results displa

LFer LeakfinderR T 4.0.1

File Edit Display Functions Tools | Preferences Help
Do EH @ AR
Graphic Range »  Final Results Only k
Carrelation Function Reference Channel »
Lnits L4

Two display options are
ﬂ available for the chart in
LeakfinderRT's main window.
By default, the graph is

i H
o\ [ | J} {Mw@mﬂf the "Save Data” option s nat

(1]
=
=
=
-
ch
vt

selected. The option for Final
Results Only is defaulted to if
J the Save option is selected.

0.1 0.0 0.1

Time [zeconds) PreView | Correlate Elﬂp

Leak Poszition from Blue Station: 74.2 meters. Time Delay = -0.08689 seconds

FYC pipe_demo. way Py M A 102.6 m &Y mis

27
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Preferences menu (Graphic range

LFer LeakfinderR T 4.0.1

File Edit Display Functions Tools | Preferences Help

[ ] 5] iqt -k R _ﬂ Resulks Display b|

Correlation Furiction Reference Channel ¢ [ERGEERI
Urits > - The Graphic Range option
controls the scale limits
f -30 -ad for charts displayed in the
main window. In-bracket
is selected by default.
Select "Full" to display

<l |
J;\/fj\fU} { AP AN/ the range corresponding

(1]
=
=
=
-
ch
vt

ko FFT size.

!

0.1 0.0 0.1

Time [seconds) PreView | Correlate

Leak Poszition from Blue Station: 74.2 meters. Time Delay = -0.08689 seconds

FYC pipe_demo. way Py M A 102.6 m &Y mis 27
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Preferences menu (Reference channel

LFer LeakfinderR T 4.0.1

File Edit Display Functions Tools | Preferences Help

L] S iq't .k R | [H Results Display

Graphic Range

Correlation Funchion = . Either the Blue or White
station can be specified
f P as reference from

. %8  which the leak distance

is calculated. Press the
Reset function (button)

|
J;\fj\fU} { A AP AAAAS | after you make your

(1]
=
=
=
-
ch
vt

selection to update the
leak position.

!

0.1 0.0 01
Time [seconds) PreView | Correlate | Stop

Leak Poszition from Blue Station: 74.2 meters. Time Delay = -0.08689 seconds

FYC pipe_demo. way Py M A 102.6 m &Y mis 27
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Preferences menu (Measurement units

LFer LeakfinderRT 4.0.1
File Edit Display Functions Tools | Preferences Help
= * iq't _k R | [H Results Display »
Graphic Range »
Correlation Function Reference Channel P

ﬂ : Either Metric or
2 United States units

can be specified for
input and output

5] | |
f\/f -] HJ} {ww AN/ data.

(1]
=
=
=
-
ch
vt

‘| Woalume Control
|

0.1 0.0 01
Time [seconds) PreView | Correlate | Stop

Leak Poszition from Blue Station: 74.2 meters. Time Delay = -0.08689 seconds

FYC pipe_demo. way Py M A 102.6 m &Y mis 27
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Preferences menu (Notch filters for noise from power mains

LFer LeakfinderRT 5.4.2
File Display Functions Tools | Preferences Help

i = 5 }f}( .k R | [F Results Display

3
Graphic Range »
Welcome ta LeakfinderR T Reference Channel ¥

Electric Pawer Moise  # m . Notch Filk t
Units , 50 Hz - otch hilters to remove

interfering noise from

< ) electric power mains
Ty are set by default to 60
Hz. This is the correct

setting for the United
States and Canada. For
moskt countries in
Europe, this should be
changed to 50 Hz. For
other countries, please
select the appropriate

Pre¥iew frequency.

File Mame Fipe Type Diameter Spacing Yelocity

Page 19§



Freqguently used button commands

LFer LeakfinderRT 4.0.1

File Edit Display Functions Tools Preferences Help

SET-FI RN

Corelation Function  |Live cursor

1.07

n
|

M agnitude

P N

Eafl>

Frequently-used functions in
the Command menus are also
available as function buttons.
Watch the cursor in the next
few screens to see these

functions. +ft ch.) Blue (Right ch )

AN J}

“Yolume Caontrol

J

0.1 0.0

Time (zeconds)

01

PreVYiew | Correlate Slnp

Leak Poszition from Blue Station: 74_2 meters, Time Delay = -0.08689 seconds

FYC pipe_demo.way

PV N/, 1026 m 547 mizs 27

Page lPiLl



Help menu 1

LFer LeakfinderRT 4.0.1
File Display Functions Tools Preferences | Help

L = : Contents
L \; iqt J‘ < 'ﬂ da i’T = bl Extensive help and

Tukarial "live" tutorials are
available under the
About Help menu

Wwielcome to LeakfinderRT

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

Yaolume Control
Low ) High

Pre¥Yiew ‘ Ennelale| Stop | Play

File Mame Fipe Type Diameter Spacing Welocity

Page 1P



Help menu 2

Lfm
o E &

Wwielcome to Leakfinderf

File Mame

Help Topics: Help for LeakFinderRT.EH:“

Contents | Index | Find |

Click atopic, and then click Dizplay. Or click anather tab, such as Index.

)8 ) ) ) ) 1) 1) ) B

Fy

Q Readme
% Leak Detection Methods
% The LeakfinderRT Syztem

thiI H|:|I..'..| (n} —|

How to recoghize the vanous hardware compone
How to uze LeakhnderB T

How to select zensors and measurement points?
How to attach accelerometers?

How to attach hydrophones?

How to measure sensor spacing’?

How to connect the wireless receiver to the comp

How ta simulate an in-bracket ar out-of-bracket le

it af | eakhinde

=

LeakFinderRT's help
menu has the standard
Windows format. Click
on a Help book to see
the underlying items
and then click on the
item to see related help.

How to zelect the carrelation method?

How to zelect recording resolution?

- il

Cancel

Page 103



Help menu 3

TNt A dl  Youcan search for help
EH i r topics using the index.

Contentz Index | Fj

o E &

1 Tupe the first few letters af the word you're looking far.

Welcome to Leakfinderf ||

& Click the inder entry you want, and then click Display.

Acougtic listening devices

Correlation of Leak Moise

Dizclaimer of W arranty

Filtering of Leak, Moise

ood Practice tips

Haow to attach accelerometers?

How to attach hydrophones™?

Haow to connect the wireless receirver to the computer?
How bo determine wave prop ag; :ﬁil:ln welocikhy?

H Qs [0 measune sensar -\‘:-p dc ”Iq

Haw
H (i
H o
Haow
Hows
H Lo

o reduce ;:rnpllruq frequency
select FFT Size
select filter s P"“Ifll]
.:r recording re.nluhun
t zampling frequency?
f gehzor: and measurement points?

|j |j|

{n
{n
{n
¥
¥
t
t
(]

M |"[|
(v}

v

File Mame

How to recognize the various hdflj' 'clrE components of LeakfinderRT?

[

Dizplay

Cancel
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Context sensitive help 1

Help is available by clicking
the mouse on the "?" mark.

m The cursor then turns in a "?".

Parameters Methods

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

@ Fipe Properties gnal Level Meters
LeakfinderRT also has . -
online context-sensitive Fipe type: | Select type ﬂ

help. Windows in which L I—
this help is available Fipe diameter [mm]:

display a "?" in the Sensor spacing [m]: |

top-right corner

[ Re-caomelate zaved signals Valume Cortral

I

[ Save Signals  Duration [sec]:| |

Stop |

Start

File Mame Fipe Type Diameter Spacing Welocity

Page 1Pf5



Context sensitive help 2

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

- Parameters Methods

Wwielcome to LeakfinderR T F'ipe F'rnperties Qh al Level Meters

Fipe type: Select type -~
Fipe diameter [mrm): |
Senzor zpacing [m): |

[ He-correlﬁéaved gignals

... then simply click the "?" cursor on
the item on which help is needed.

[~ Save Signals  Duration [sec): | 9™
Stop |

File Mame Fipe Type Diameter Spacing Welocity

Page 1Pfg



Context sensitive help 3

L
BE=1=" F-kL

, ) electthis oplion ifwish to
welcome to LeakfinderRiT Pipe Properties e-correlate IFe ak signals that were
saved to file. The file must be opened
by selecting the Dpen command in
LeakfinderRTs main window,

... then a help window pops up.

AT T =TT T P S T

Fipe type:

Fipe diameter [mm];:

Senzor zpacing [m):

[ Re-caomelate zaved signals Valume Cortral

I

[ Save Signals  Duration [sec]:| |

Stop |

Start

File Mame Fipe Type Diameter Spacing Welocity
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Technical Specifications
Software

9 Enhanced and traditional correlation function

9 Correlation function calculated via fast Fourier
transform (FFT)

9 Indefinite noise averaging
9 25 micro second minimum time resolution 9

0.1675 Hz minimum frequency resolution

9 Automatic or manual selection of frequency
range
9 Propagation velocity calculator 9

10 different pipe materials 9 Mixed

pipe sections

9 Arbitrary leak noise playback speed
Accelerometers

9 Amplified piezoelectric sensing element

9 3 metres long cable having -40 to +90° C (-40 to

+194° F)
temperature rating

9 7.26-kg (16-Ib) pull base magnet

Wireless system
9 License exempt 900 MHz ISM frequency band 9

Automatic gain controlled sensor amplifier 9 Non-
removable antennas 9 Rechargeable batteries 9
Low-battery indicator 9 Charge indicator

9 Very low center of gravity for improved
geometrical stability

9 Splash proof ABS transmitter housing and
aluminum receiver housing

9 Foil switches

9 Volume controlled 3.5 mm stereo headphones
receiver output

9 10 to 15 hours of operation on fully charged
battery @ 20° C (68° F)

9 10 to 2000 Hz frequency range (-6 dB @ 10 Hz) 9

500 metres (1640 ft) operating range
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