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1 Preamble
NOTICE:

This device complies with Pat5 of the FCC Rules and with Industry Canada licemaampt

RSS standard(s). Operation is subject to the following two conditions:
(1) this device may not cause harmful interference, and

(2) this device must accept any interference received, including
interfererce that may cause undesired operation.

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio

exempts de licence. L'exploitation est autorisée aux deux conditions suivantes:
(1) l'appareil ne doit pas produire de brouillage

(2) I'utilisateur de l'appareil doit accepter tout brouillage radioélectrique subi, méme si le

brouillage est susceptible d'en compromettre le fonctionnement.
Attention

Changes or modifications made to this equipment not expressly approved by (manufacture

name) may void the FCC authorization to operate this equipment.
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1.1 Overview

The AZA-OAD program offers a wide range of functions and requires a certain hardware
setting at full operational level. In comparison to the unidirectional AZ system, this new
sysem is a bidirectional system with a twoomponent radio logger receiver. One part is a
so-called Servicemaster, the other part is a device with android features to run th@AZA

program.

Tablet with
AZA-AOD

App

RF 4330
Servicemaster

bi-directional ‘

radio logger

lllustration 1-1; AZA -OAD schemaic

lllustration 1-1 is to give an overview of the technical structure of the receiver system and
schematically displays the single hardware components and the interactions. THeARY A
program controls a scaled Servicemaster. This Servicemaster processes the orders issued
by the programme and forwards them to the single radio loggers. For data exchange between
the AZA-OAD program and the Servicemaster, a Bluetooth connection is applied. Data
exchange betwedhe Servicemaster and the individual radio logger is implemented through a

433Mhz band radio connection.

1.2 Tablet specifications

The tablet, which is to host the AZBAD program, needs to meet certain software and
hardware requirements for installation Ve tPlay Store. The required software specification

-7-
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is related to the tablet operating system, which needs to be any android version between 4.0
and 7 to run the current AZAOAD version (1.3.5). Concerning hardware, the following

components are requiredrfprogramme installation on the tablet:
9 Bluetooth receiver
1 WiFi or 3G/ 4G networkoptional)
1 Rear or front camerajfptiona)
1 GPS receivefoptional)
1 Internal free memory capacity

1.3 Installing the AZA-OAD program

Before you can download the AZBAD progranme to your android tablet, you need to
install a free Play Store account. If you already have a Play Store account, please activate it on
your tablet so that you can download the ADAD programme from the Play Store. If you

do not have any Play Store acat yet, please proceed as described below:

1. Call the 'Settings " programme on your tablet.

2. Select Accounts & Synchronization " and then Add account " at the lower
edge of the screen.

3. Please selectGoogle " as the type of account. You will now be askegat intend to
add an already existing account or if you wish to create a new account. Click on
"New'.

4. Now you need to enter your first name and your surname into the corresponding

boxes, then click onContinue

5. The next step is to enter the requestedad address. Please note that you can only
choose the part befor e t hemaila@dresswilnb ol . T
your login e-mail address for the Play Store from now on. Once you have finalized

your email address, click onContinue
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6. Now please select a password for your new account. This password needs to consist of

at least eight characters. The system will request you to enter your password again in

the second box for verification purposes.

7. Now enter an already existingneail address (e.gnith GMX, Yahoo, or WEB.DE)
you have access to. Please also select a security question and enter the appropriate

answer in the corresponding box.

8. The system will now ask you if you also wish to register with Google+. Please note
that it is not requiredbtregister with Google+ to operate the AZLMD app. So if you

do not wish to register with Google+, click axct now ".

o = dll17:22

Anmelden
o = .l 17:24

E-Mail-Adresse
erstellen

‘7’ vial @googlemail.com Durch die Anmeldung stimmen Sie den
Datenschutzbestimmungen von Google und
weiteren Datenschutzbestimmungen zu.

lllustration 1-2: Play Store account

As a final step, you can now activate thebwwrotocol for your account. This web protocol
function assimilates search results on the basis of your search requests and of the visited
websites. If you do not wish to activate this function, please remove the corresponding tick.

Click on "l agree " to accept the Google terms of use and the Google data privacy policy.

As soon as the account has been activated on your tablet, you can start the Play Store
programme on your tablet. The corresponding icon of this programme looks like a little
shopping bag. TénPlay Store search function is activated by tapping on the magnifying lens,
which is usually | ocatedzZAiOAlit hed upperagaigmto
After a while the system should display our programme as the search result. Nanvtkegp

image of our programme in order to be directed to the Description section, where you will
have to tistgl én bubeom to instal.l the progra
programme has been installed, close the Play Store programme. Th®AlZArogramme

can now be started and is ready for operation.
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1.4 Servicemaster

The AZA-OAD program can process the data received from the loggers as soon as the
Servicemaster devideas beertonnected with the tablet via Bluetoo®o theServicemaster
receives lie radio signals issued by the logg@tsone endandat the otherendit forwards

this information to the AZADAD program via Bluetoothndvice versaespectively

1.4.1 Visual device status indication and user interface

The Srvicemaster has threstatus ilicating LEDsto visualizeits operatingstatus Two of
theseLEDs indicate the charge state of the Servicemaster battery and are located directly
beneath the batty symbol(seelllustration 1-3). As soon as thé&ervicemastehas been
switched onthese two LEDs should be constantly lit in réfdthe battery isunning out of

power, the LEDswill start flashing to indicate thdhe Servicemaster neetts be recharged
(seeChapter1.4.2. The third LEDis located under th&luetooth symbol| which is the
symbolto the right of the battery symhandindicates the status of tiBuetooth connection
between the Servicemaster and the talléte Servicemaster has not yet been interconnected
with the taltet after the Servicemasteras switched on, this thirckED flashesred every
secondAs soon as the connection between the two devices has been estdbks@thpter

2.1.7), this third LED is illuminated in blue and datackange cacommence

==
o000

F/ \SA T Servicemaster

-

Mode in Gemany

AZ BIDI

Illustration 1-3: Servicemasteruser interface

It may occasionally happen that the connection between the Servicemaster and the tablet is
cut without a nThisigiplieated throughtttse Bluetoptiu LED, whighsuch
casestars flashing in red Data exchange between the two devices is interruptedanova

new connection needs be establishedbefore theexchangeof datacan be continuedOne

reason for such an unin@ed interruption of the connection may be an excessive distance
between the Servicemaster and the tabldte longest possible distance between the
Servicemaster and the tabigtusually around 5 meterBlease note thatneexcessive distance

may cause da exchange failure.

-10-
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The On/Off switch for the Servicemastigviceis located in the centaf the user interface.
Pressingthis switch for approximately one second activates the Servicem@siee the
Servicemaster has been switched b, tEDsare illuminated Pressing the switch agaiar

approximately one second deactivates the Servicemastithe LEDsgo out.

1.4.2 Charging the battery

The Serviceraster device is equipped wigtbattely which allow approximately 70t8 hours

of operation before neals to be rechargedAs soon as the battery is running low, the battery

LEDs start flashing once every secofithis indicates that the Servicemaster needs to be
connectedo the chargewith the enclosed USB cabés soon as possibM/hen thecharging

cade has been plugged ion the upper side of the Servicemasttire battery LEDsare
illuminated in orangeindicating that the battery is being rechargétie battery carbe
chargedwhen theServicemaster is switched off aatso while operating the Servivaster

When the recharging process has been complétedattery LEDs are illumined in green

and the charging cable can be unplugged and removed. Please note that the Servicemaster can

be operateavithout any limitationwhile being recharged.

1.5 Radio logger

Another component of thReIDI loggersystem isthe radio logger itselfThelogger capof the
radio logger hosts the status LED and a solenoid swithls switch is located under the
circularicon beneath the serial numbelere themagnet has to bmoved to initiate a switch
in mode. Theradio logger can be switched to communication mode ondasuremendata
transmission modthroughthe solenoid switchPositioningthe magnet at the solenoid switch

permanently results in enforcaetkasuremerdatatrangnission

1.5.1 Operation modes

As already stated before, the radio logger has two different modes of opefsdion
lllustration 1-4), namely the data transmission mdgdending modeand the communication
mode The standard modef the radio logger ighe data transmission modk.the radio
logger has been set to communication mode, it will automatically be rasesémdingmode
after approximately 5 minutes unless there is any data exchange with the\Wtiethe
radio lagyger being set tdata transmission modg transmis only the saved noise level values
subject to the set dateansmission timedf no particular transmission times have been set

(seeChapter2.4.3, the radio loggrturnsto idle and sergino data.

-11-



only send send and receiving

awake

sleep

Loggerin sending mode Loggerin communication mode

lllustration 1-4: Operation modes

Please note that the radio logger must be set to communication mode to allow th@AZA
programto send any data tibe radio logger througtihe Servicemastar to receive any data
from the radio dgger There are two options to set the radio logger to communication mode:

either manually with the magnet or automatically throughAth& -OAD program.

If you wish to activate the radio logger metly, move themagnetalong the logger capnd
thusabove the integrated solenoid switch. The corresponding position of the solenoid switch
is indicated on the cap labéls soon as the solenoid switch inside the radio logger has been
activated, theradio logger starts flashing according to its particular modéree flashes
means that the radio logger has been activated and is now ready for communmiithtitwe
AZA-OAD program A single flash indicates that the radio logger has been switcheld rodf

longer interact with the AZA-OAD program.

If the radio logger is to change to communication maagomatically certain data
transmission times need to be set beforehand, the operationseed&haptel.4.3 needs to
be setto Arke - upfi and the radio module of the loggésee Chapte.4.4 needs to be
activated Please note that the radio logger can only be contacted duringettdata
transmission times, i.e. if the data transmission time e set to 8ani 4pm as an
example theradiologgercan switch to communication mode automatically in this period and
thus interact with th&ZA-OAD program. Any interactionof the radio logger with the AZA
OAD program outside this time window requingsor manual switclng to communication

mode withthe magnet.

-12-
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1.5.2 Enforcing data transmission

If the radio module has been deactivated does not send any informatioto the
Servicemasteand to the AZAOAD program The same applie® any point of time outde

the setdatatransmission time windowHowever, the radio logger can B®rced to send its

saved noise level values to the Servicemaster device by placing the magnet at the particular
position on the logger capfter approximatelyd seconds, thetatus LED of the radio logger

starts flashingThe logger now sends the saved noise level values each time the device flashes

until the magnet is removed frotime logger cap

1.5.3 Factory settings

In general, e radio logger is delivered with a-detivated ram modulé This means the
radiologgersignalscannot be received, and the logbes to be set to communication mode
manually(seel.5.3. Once this has been done, the radio module can be activated as described

in Chapte2.4.3 sectioni Radi o. st at us o

-13-
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2 AZA-OAD program

The start screen shows fiviles which lead to specific program functionsWith the

fiPatrol ¢ tile, the mask to receive the noise level values issued by the logaedsscribed
in more detail in ChapteR.2 can becalled. The fiCorrelation ¢ tile hosts the functions
relevant forlogger correlation. For further details on how tor@ggram and to read out a
correlation please refer t€hapter2.3.

Patrol Correlation

4 A

Settings Import / Export Servicemaster

lllustration 2-1: Start screen

The settingof the program opof the radio logger can be reached throughfifiettings 0

tile. For further details, please refer @hapter2.4. The fAlmport/ Export o tile hosts
functions which allow data export from the tablet to ivatercloudand viceversa, as
described in detail in Chapt2rs.

2.1 Servicemaster

Tapping on thei ®rvicemaster 0 tile opensa menu containg the functiors relevant for
communication viaBluetooth The first menu item § ©nnectin g 0 )is to establish a
Bluetooth connection betweehet tablet and the Servicemast€he i Dsconnect 6 menu

item then cuts this Bluetooth connectibatween tk tablet andthe Servicemasteif any
Servicemaster systemlated information needs to be read out, tiptlwa thid menu item:

i rvicemaster i nfo 0. Please note that the tablet and the Servicemaster have to be

interconnected in order to allosystemrelated information readut.

-14-
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An established connection between the tablet and the Servicemaster is indicated both through
the BluetoothLED located on thé&ervicemastedevice(seelllustration 1-3) and through the

iconin thef ®rvicemaster 0 tile (seelllustration 2-1). If both elements are displayed in

red there is no connection between thblet and the Servicemas{eo exchange of datalf

both theBluetoothLED and theiconare indicatedn blue data can be exchanged between the
AZA-OAD programand the ablet If the system issues a message dutiredata exchange
processhat data exchange is no longer gibke, the connection can beeastablished through

thei Crnecting © menu item

2.1.1 Connecting

Tapping on this mau item openghe dialog as shown inllustration 2-2. The fi @ired

devices 0 dialog shows all devices paired with the tablet so farailledevices which hze
already been applied and whose conneclids have already been entered@apping on the
particular device in this dialog will close the dialog and the system will try to establish a
connection between the tablet and BervicemasterAs soon as the connection has been

establishegthei ®rvicemas ter 0 tile turnsblue.

paired devices available devices

FAST SM-B776

00:06:66:7F:B7:76

FAST SM-B7CC
00:06:66:7F:B7:.CC

FAST SM-B7B5
00:06:66:7F:B7:B5

FAST SM-B7B4
00:06:66:7F:B7:B4

lllustration 2-2: Bluetooth connection

The fi aailable devices 0 section showsll the devices located in theicinity of the
tablet. When the dialog is displayed, thésction is emiy. Tapping on thé& ®arch ¢ button
thenlists all devices located nearb$electing a particuladeviceterminatesthe searching
processand the systenis tryingto establish a connectida the selectedievice.Establishing
this initial connection to aeVice may take up to one minutkfter this initial process, the
Servicemaster should be interconnected with the talsietl the icon in the

fi @rvicemaster 0 tile turns bluelf the tile color doe not changeplease repeat the process
until the tile becomeblue

-15-
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2.2 Patrol

Tapping on thdiPatrol 0 tile opers the maskas shown inllustration 2-3 is displayed. This
mask can beleft by tapping onfiBacko, and the system returns the start screeifsee
lllustration 2-1). Tapping onfiStart 0 switches the Servicemastir the mode in which it

receives th data issued by the radio logger(8s soon as the Servicemaster is switched to

data reception mode, the data reception syr(igb) in the lower right corner of therpgram
starts flashingNow the noiselevel valuestransmittedby the radio loggers can be received
and will be added to the logger tab{see Chapter2.2.]). Furthermore, the logger reception
dialog as described in Chapter2 is displayed for each radio logger receivdthe data

receiving process can be terminated by tapping @p 0 or iBack 0.

€ Bock G
ser | s | zeit | v|cp|AL v |07/10:2016)06:10:2016]05:10.:2016 04l
60262 11207/t 0 | 0|0 [ 34 44 —
60072 [ 10:01]1] 0 [0 0 1 2 1
60071.09:581 ololo 3 5 4
5007501 10:01] 1] 0 | 0] o [ 60 66 64
50047 1100110 o] o | 78 78 86
50046 110:01]1| 0 | 0| 0 | 40 a2 —
500450 11001|1] 0 | 0| o [ 54 64 60
s0044 [ 1016] L[ 0 [0 0 [ = - —
500430 10011 0 [0 0o | 42 a2 2
50042 [ 1076] 1 0 [0 [ 0 | = - —
50002 ] 12:07/ 1| 0 |24 00 |20 30 18

Illustration 2-3: fiPatrold mask

2.2.1 Radio logger list

The left area(see lllustration 2-3, orangeareg of the table provides information dhe
particular radio logger (e.g. serial number, leakage status, data reception time, noise level
amplification, and basic noise leveal$ wellas on its settingdhe measurement values saved

by the radio logger are listed in the right part of the tébdelllustration 2-3, green arep

One column always indicates the noise level measured on the day stated on theatlfle

the radio logger has not acquired any noise level data on the particular day, this is indicated
with fi- -- 6. Wiping your finger horizontally across the display will call previous noise levels

in the right part of the table. The current programmsion shows the last 14 days provided

the particular radio logger has transmitted any datang this period

-16-



FAST

2.2.2 Receiving data from aradio logger

For each radio logger received, the dialog as showitustration 2-4 will be displayed.The
dialog disappears after 8 seconds unless a new radio logger is received. Ifaaliodogger
is received, the dialog automatically shows the information received from the new radio

logger.

17/10/2016 17/10/2016

1 0400 10:39:09

10

lllustration 2-4:0Recei ving data fdiamgn a radi o | oggerf

The left dialog part indicates by color the leakage status detected by the radio logger, with
green indicating ndeakage, yellow indicating a possible leakaged red indicating a
leakage The date of the leakage level value acquired last by the logger is shown above the
leakage status indication, and the numerical level value is stated in the lower left corner
Tapping on thdiSettings i menu item leads the operator to fiileogger settings i

ma, where the settings of the radio logger can be charfgediurther details on changing

the settings of the radio logger or reprogramming the device, please refer to Qhafter

2.2.3 fiFiltero dialog

Tapping on the table head ihe left (orange) area of the radio logger table (Bestration
2-3) for a while activates and displays the filter dialog as showiustration 2-5. This filter
dialog enables the operator to blable indication of radio loggers on the list. Four different

filters can be selected and also combined with each other for this purpose.

enabled

Leak Status: i \/i v

Serial number: 20-30 elimenate v
i

high

e _—

lllustration 2-5: fiFilter o dialog

The particular filter to be appd needs to be activated beforehand by tapping on the
corresponding tick box at the end of the particular line. If the box shows a blue tick, the filter

-17 -
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is activated. If the tick can be removed by tapping on it again, and the particular filter line is
blocked and cannot be applied.

The first filter is the leakage status filter, which determines the radio loggers indicating a
certain leakage status and which are to be shown on the list. Only those radio loggers will
then be listed whose indicated leakageust complies with the status activated in the filter

dialog.

The i @rial number ¢ filter allows the operator to display radio loggers with a certain
serial numbeopr to exclude such loggersiiféimi nate 0 has been ticked. Please note that a
range of seriahumber ca be defined by using th&o character and also individual serial

numbers can be entered separated with a comma.

Thefi Rception time 0 filter is to display those radio loggers on the list which feature the
particular time set through the filtefhe date can be selected, and also the condition to
compare dates by pressing the corresponding button can be activated. Possible options for the
reception date of the radio logger signal are the same date, an earlier date, or a later date
including or extuding the set date.

The final filter option is the amplification. This function determines if loggers set to a small

amplification or loggers set to a major amplification are to be indicated on the list.

As soon as all filters have been set, the filtens loe usedbr the list by tapping ofi Aply o.
Furthermore, the dialog closes as soon as this button has been tapped on. If filtering the table
data is no longer requested or if the filter settings are to be deleted or changed, tap on the table
head agairfor a little while to display the filter dialog. If only the filter settings need to be
changed, such change canrbade now. Tapping again on thepply o button activates the

new filter settings again. If the filters need to be deleted and thus all d#te oadio logger

list is to be displayed, tap dnhReset 6. Now all filters are deleted and the radio logger table

displays all radio loggers whose signals have ever been received.

2.2.4 Value chart

The operator can open the value cHagelllustration 2-6) for a specific radio logger by
tapping briefly on the particular radio logger table lifidis, however, works only in the
orange aregseelllustration 2-3) of the table Tapping on a line in the green lkalarea does

not make the dialog opeifhe central area of this dialog disptathe noise level values of a
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particularradio logger in a bar chart, with the oldest measurement value being displayed at

the left end and thiatestmeasurement value being plsyed at the right end of the chart.

Logger 50002 GPS: not detected

03/10/2016 I & 17/10/2016 ':_'-_ ﬁ
f—

30c12016 40ct2016 60ct 2016 80ct 2016 10 0ct 2016
Info:  Receipt: 100ct 2016 13:36:50

lllustration 2-6: Value chart

In general, the level values of the past 14 ddyapplicable) are displayedhahe chart. The
time interval for he display of théevel values o the chart can be changetth the calendar
buttons. With his option, also older level values which are only alsile in the tablet
database calne displayed.

The last reception time of the signal of a particular radio logger is indibaledv the bar
chart.The area above the bar chart displays the serial number and the network number of the
chosen radio loggeAlso, GPS coordinates can be assigned to the radio logger by tapping on
the & symbol. Please note that the GPS receiver ofahket has to be activated befdhe
coordinates can be assigné'dhef_f‘ symbol can also be used to delete the GPS coordinates.
The operator can close the dialog by tapping on the displayotad dialog or by tapping on

thefd Bck o button of the tablet.

2.2.5 Deleting a radio logger

If a radio logger has to be deleted from the table aonch fthe entire program, tap on the
correspondingable row in the orange front argseelllustration 2-3, orangeareg of the table
to open a contéxmenudisplaying a confirmation dialogP r e s s i Yegj wilb finallyi
delete thdoggerdatafrom the programwhereas pressing déiNoii will deactivate the deleting

process, i.e. the data remains in the system and will not be deleted.
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2.3 Correlation

This sction of the program hosts all the functions relevantttiercorrelationprocedure
Tapping on the&i ©rrelation 6 menu item openghe mask as shown iflustration 2-7.
Reversing this process (going back to the start screernie dy tapping orfi Bck 6. A
correlation can be programohdy tapping on thei @ate correlation o (see Chapter
2.3.7) button.If a correlation has already been created in the radio loghesgorrelation can
be read outby tgoping onfi Rad out correlatio  no (see ChapteR.3.2. Correlations
which havealreadybeen read out are saved automatically inAB& -OAD progran, andany
correlation created previously can belled and opened by tapping oft load

correlation  so(see Chapte2.3.3.

& Back

Create correlation Read out correlation

dl
HJ

Load correlations

lllustration 2-7: ACorrelation 0 mask

Please note that the radio logger does not conduct any corrataétininstead it records a
file which conains leakagdorne noise levels, arttis file is thenread out with a tableThe

correlation conductedy the AZA-OAD program uses #se noise level filer calculation.

2.3.1 Creating a correlation

As soon as thé @ate correlation 0 button haseen tapped on, the mask as shown in
lllustration 2-8 is displayedThe upper right corner of the mask hosts two buttéfith these
buttons,the radio loggers required to conduct a correlatiam be assigned tbe corredtion
processThe lens allowssearcing for radio loggers located in the vicinitf the tablet and
subsequenthaddng these loggers tthe list if requestedAny logger contained in the logger
list (see Chapte2.2.]) can be addé to this list withthei+o symbol
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Correlation group
Logger 50046 x x
Logger 50043 x x

Start at: 00:00

lllustration 2-8: Creating a mrrelation

There are twduttors in the lower part of the screei:gart time 0 andii @load o. Please
note that before a correlation can fm@grammed in a radio logger, the time to start the
correlation needs to be enterddhis input requires a certain dialoghich appearss soon as
the fi ®art time 0 button has been tapped ofhe headline of this dialogs displays an
overview of the startimes sefseelllustration 2-9). The buttongi<o andfi>0, located below
the dialog headlinaallow switching between time and dalethe dialog is closed by tapping
on fiUpload 0 and a point of time or a date has not been entéhedprogram automatically

sets the stafbor the next correlation to 5 minutes.

< Datum > < Uhrzeit >
April 2015
s M D M D F s

14 29 k] 31 1 2 3 4

14 5 6 7 8 9 10 n — vorm.

15 12 12 1% 15 16 7 18

1 19 20 2 2 23 24 25

17 26 27 28 29 30 1 2

1 3 4 5 6 7 8 9
< 2015 >

l‘;-.Il-.' -.I l‘;-.I'-.' el

lllustration 2-9: Correlation start time

As soon as the start time has been set,rpmming the loggers can isearted After the first
logger has been pragmmed for correlation, thie $art  at 0 timer garts counting down to
zero.Whenthe countdowns completed, correlatiowill start in the particular loggerBlease
note that additional loggers can be added to thellishg countdownThese additional radio

loggerscan be programed for a correlation via ttfe gload 6 button
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The list alsandicates whether or not a radio logger has been progrdranteessfullyEach

radio logger is combined withwb icon. The first ¢on indicates if the logger iset to
communication modgsee Chapterl.5.1), i.e. whether the AZA program managed to
communicate with the particular radio loggkr.case of successful communication, the icon

holds a green tic If communication failed, the&on holds a fixo (seelllustration 2-8). The

second icon indicates if the correlation could be programmed into the Ibtgyeras well, a
green tick means fisucces snfoRleasepnote that anmnose g o f
loggers can be used fsubsequentorrelationwhich havetwo green ticksand which were

listed during programming.

If the time to start a correlation has beentseavery shortpoint and the timer has counted
down, a diabg is displayed which leads the operator to fihRad out correlation 0
function If, howeverthe start time for the correlation is set to the next day, the mask can be

closed withfi Bck 0 as soon as all radio loggers have been programmed.
Obsolete firmware

All radio loggers listed in thigroup elementtannot be used fa correlation.Radio loggers

intended for correlatioprocessemust featureifmwareversion 1. or higher
Obsolete hardware

All radio loggers arranged in thggoup elementcannot baused for correlatiorRadio loggers
intended for correlation processes must featunardware fatform version1.300r higher If
you have a radio logger which does not meet the above stated requirements, please contact

F.A.S.T. GmbHas the logger hardwamneeds to be modified.
Deleting a logger

If an inappropriate logger has been added to thethist particular logger be deleté@m the
list by tapping for a few secondsn the corresponding lin® open a context menirhis
context menu offers & Bl ete o button which allows the removaf the choserradio logger
from the list.

2.3.2 Reading out a correlation

The operatowill reach this mask either biapping onii Rad out correlation o (see

lllustration 2-7) or if a correhtion hasbeen completed and the operatstill in the mask
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used to program a correlatigeee Chapte2.3.]). If the operatoreaclesthis mask from the
correlation creation magkhe particlar radio loggergrepared fothe readout processhave
already been added to this list. However, additional radio loggesiame added to the list.

This mask also allows adding additional loggyeia the lens symbol and tfieo symbol(see
also Chapte.3.]). The radout process can be started witle fiDownload 0 button As
already described in Chapter 2.2ldove, the two icons behind tiparticular logger number
indicateif communication with the radio logger was succesgitten tick)and ifreading out
theloggerwas successfubfothergreen tick).Any communicatiorfailure or readout failure

is indicated with A fix 0.

T
& Back
Correlation group
I Logger 50046 v v
- Logger 50043 v x

lllustration 2-10: Readng out a correlation

If two or several logger have been read out successfulhe correlation process can be
started by tapping omi ©rrelate 6. The pogram will then switch to thei load

correlation s mask.For further details, please refer to Cha@&.3below.

2.3.3 Loading correlations

You will reach the mask as shown I[Hustration 2-11 (left part) by tapping orfi load
correlations 0 (seelllustration 2-7) or on fi @rrelate o (seelllustration 2-10). If there
areany correlations saved on the tapteesecorrelations will be displayednothe list. The

icon at the beginning of a line indicates the status of the corresponding corrélageen

tick indicates a successful calculation of the catreh includingthe provisions of certain
result, whereasmoxii symbolizes that a correlation calculation has been conducted but a
leakage has not been fourd the latter case, subsequently changing the filters may provide a

reasonable result.
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ety — - [
05/10/2016 - 10:41

ox s
Time signal Logger: 50043 Time signal Logger: 50046

[ —
R e R 500 i R
Spectrum Logger: 50043 Spectrum Logger: 50046

3

Correlation of the logger: 50043 and 50046

Il lustration 2-11: fiLoad correlationsd mask1 /2

If a rotatinggear is displayed at the beginning of a lifes tablet is cuently calculatinghe

result of the corresponding correlatiprocedureThe canpletion of the calculation process is
indicated witha gr een tXi okan idie gearghe idlé gear indicates that the
calculation of the correlation could not be executerl an error has occurreld the tick or

t h & isddisplayed, the mas&s shown in lllustration2-11 (right part)can be opened by
tapping on a rowThis mask states the two time signals as well as the spectra and the

correlogramTapping on a file makes the prograspenthe corresponding diagram.
Time signal indication diagram

The time signal read out for a certain correlai®i2 second®ng. This period, however, is
not displayed in one block in the diagram but cut into sections of 0.5 secondSedtle.
time signal needs to be shiftedorder to be able to look d@he entire time signal datdhe
signal is shiftedin the diagramby wiping with the fingerto the right and to the left
respectivelyacross the displayrhe time signal can be reproduced dhd leakagdorne
noise can bdistenal to by tapping orfi Fay 0. It may happen that the leakabgerne noise
features a very low volumé&his can be amnterbalancedy increasing the volumef the
tabletaccordingly.Thefi Email ¢ button allows the creation of noise level fiehich can be
sentas an attachment to armail. Once the operator has tapped o nail 0, a dialog is
displayed where the-mail addres®f the intended receiver of theraail needs to be entered
The email canthen be sent off by tapping dngnding 6. Please note thahaamail can be
sent off only if the tablet has been connected to the internet beforehand and amvalid e

account has been established on the tablet.
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ASpedrum o diagram

Tapping on thefi pect r u tmdile opens up thaliagramwhich displays the frequency
spectrum of the corresponding time sigrithe lowest frequencies are displayed on the left,

whereas the highest frequencies are displayed on the right part of the diagram.
fiCorrelationd di agr am

Postprocessing a correlation is started by tapping on thespomding tile. Subsequently, the
processing mask as shownlilustration 2-12 opens up. In the first (red) area of this mask,
there is a correlation diagram and a button for analogue filtering. The correlation diagram
shows thelimits of the measuring section with a red vertical line and a vertical blue line
subject to sound velocity and to the length of the set pipe section. At the lower end of each
line, the serial number of the particular radio logger is displayed. The Idhgeset
measuring section and the smaller sound velocity, the longer becomes the distance between
the limits. In some cases, the limits may disappear from the correlation diagram and the limits
of the correlation diagram then constitute the limits of aetation.

=250 ms -125ms 0ms 125ms 250ms |
100.0 m 41.13m

v
50043 T. i 50040

U: 822 Hz 938 Hz

1000 Hz 1500 Hz 2000 Hz

lllustration 2-12: Postprocessing of correlation

With the menu item in area 1 displayed as a filter in the lllustration above th@dsghand
low-pass filters can be changed. Tapping os thienu item opens a little window in the
correlation diagram where the settings for the two filters can be adjusted. The analogue filters
are used to filter undesired frequencies (disturbing noises) from the time signal. Therefore, the
high-pass filter ofthe programme does not filter or damp those frequencies which are above
the frequency displayed. The lower frequencies are damped with this filter. Theassw
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filter, in contrast, does not filter or damp those frequencies which are below the frequency
displayed and damps those frequencies which are above the frequency displayed.
Consequently you should make sure that the filter settings do not interfere with each other as
otherwise the programme will not be capable of acquiring any signal requiredutatzatbe

leakage. Furthermore, please make sure that an appropriate frequency range for the leakage
can be processed unfiltered by the programme. As soon as the filters have been set, the little
window will be closed automatically. Please note that if @n@logue filter settings are
changed, the correlation will be calculated again. This will require a bit of time. Once the new

calculation has been completed, the entire data in the mask will be initialized again.

In the second part diiustration2-12 (green area) the leakages are indicated on the pipe and
with a numerical value. The symbol of a radio logger is displayed to the right and to the left of
the displayed pipe. The corresponding serial number of the particular rgder is indicated
beneath the particular logger symbol. The positions of the radio logger symbols constitute the
limits in the correlation diagram. If the programme has detected a leakage, the distance
between the leakage and a radio logger is indicatesdeathe particular the radio logger
symbol. The central part of this section (area 2,llbestration 2-12) displays the measuring
section, and the total length of the measuring section is displayed as a numerical value above
the pipe symbol.

AZ 4 [ 100 & 50 1+ 1250

Duktil Guss 100.0 50 1345

lllustration 2-13: APipe inputd mask

Tapping on the pipe symbol opens the input dialog as showtustration 2-13. With this

input dialog, the settings of theemsuring section can be changed. The lower part of the
dialog shows all pipe sections defined so far. The system is capable of defining a total of four
different partial sections of a measuring section. One line hosts the settings of one partial
section ofthe entire pipe. Besides the material designation, also the pipe length, the pipe
diameter, and the sound velocity are displayed. Tapping on the particular pipe section in this
area will mark the partial section. You can also delete the partial seaiarthe list later on

by tapping on the delete buttéd on the righthand side. If you intend to enter a new pipe
section, you first need to select the pipe material in the upper part of the dialog. Then enter the
length of the pipe section in metiié {{ou set the language in your Android to English(USA),
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then the program use the imperial system units, alsd bgerapping on the input box at the
I symbol. Then the diameter of the pipe needs to be entered in millimétites imperial

units are used, #m in inchesby tapping on the input box at the symbol. It is usually not
necessary to enter speed velocity as the programme automatically calculates the speed. If,

however, a sound velocity other than calculated by the programme is requested, tap on th

input box at theH symbol. As soon as all information has been entered, the pipe section can
be added to the list by tapping eh As soon as all partial sections of the measuring section
have been entered, the dialog can be closed by tapping on tley disgt to the dialog. All

settings will be accepted and the leakage position is calculated again.

The third area of the postprocessing dialog (yellow arditustration2-13) is used for digital
filtering. The main componentf ¢his section is the diagram used to set the digital filter for
the correlation. Digital filtering requires a higlass limiter and a loypass limiter. The high
pass limiter is visualized with a red vertical line, theHoass limiter is marked as a blliree.

Any signatrelated information occurring between these two limiters will be applied for
correlation purposes. Therefore, more sigetdted information is used for correlation if the
distance between the filter lines is quite long. A short distbateeen the filter lines reduces
the amount of signaklated information the system uses for a correlation.

The filters can be shifted by tapping on the diagram. The filter limiter line next to your finger
is shifted. So if you tap on the display near bhee filter line, the blue filter line will be
shifted. If you tap on the display near the red filter line, the red filter line will be shifted.
Please note that the lines are shifted by tapping on the display, not by wiping across the
display. As soon aghe filter limiters have been shifted, the programme will start on

calculating a new correlation result and then displays the result.

Displaying coherence is one option, but tappingtnoffers other kinds of display as well.
As soon as the button has heepped on, a selection window opens up, which closes again
automatically after 5 seconds. The following display options can be chosen:

1 Coherence
1 Spectrums A+ B
1 SpectrumA [/ Spectrum B

1 Time signal A [ Time signal B
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The digital filters can be changed with afigplay option time except when thime signal is

displayed. Thei $ectrums A + B 0 display option (when activated) shows the spectrums
of thetwo loggers superimposed. ThePectrum A 0o display option andi $ectrum B 0
display option respectively shows tlspectrum of theparticular radio logger, withiAo
designating the radio logger which is left of the pipe in area two (yellow arebluse®tion

2-12) andiiBo stands for the radio logger right of the pipe.

Automatic settinghe digital filters can be started by tappingﬁbn As soon as the button has
been tapped on, the programme starts calculating the new filter positions. This process may

take a little while.

Theﬁ menu iten allows switching between thiefter 6 function male and thdéi Domo
function mode. Please noteathas a standard setting, théter 0 mode is activated, where

the filters in the thgram can be adjusted. If thedomd has been selectebh order to do so,

press your finger on the display. This initialuth constitutes the upper left corner of the so
called zoom window. Do not remove your finger from the display but wipe your finger from
the current position to the right and down. As soon as you remove your finger from the
display after the wiping procegmarking the zoom window), the lower right corner of the
zoom window has been determined and the programme will display the area concerned in
more detail. If you wish to reset or delete the zoom window, proceed vice versa by starting in
the lower right orner of the diagram and wipe your finger in an upward direction to the left.

The diagram will then display the entire measurement data.

2.4 Settings

This tile opens thé& ®ttings 0 mask All programrelated settigs can be changed through
the fi Pogram settin gso button & describedn Chapter 2.4.1 below. Concerning the
setting affecting communication with thé&/atercloud please refer to Chapt2r4.2 With the

fi logger settings 0 button the parametersf the selected radilmggercan be changed as
described inrChapter2.4.3 Extended functions provided by the radio loggdditionallyare
referred to in Chapr 2.4.4 For further information ondw to use thé Frmware Update 0

function, please refer to Chaptad.5

2.4.1 Program settings

This part of the program offers a numberobfanges on the AZAD program settingsThe

settings of the radio loggers are not affectethis menu item.
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——Program

Selectingii Pogram 0 makes alialog as showm lllustration 2-14 appear on the screenhe
dialog shows the program version installed on the tablet as wElAaS.T. GmbHcortact

data. Tle dialog can kb closed by tapping aih ®se 0.

Program version: 41/1.0.7.2

Company: FAS.T. GmbH
Boessingerstr. 36
DE 74243 Langenbrettach

Phone: +49 7946921000

Internet:

(o

lllustration 2-14: A Pogram versiono dialog

——

)' Clear list

Tapping onfi @ar list 0 deletesall datafrom the AZA-OAD databaseHowever, the
system issues a confirmation aiglbefore finally deleting the dat@apping o ¥so in this
confirmation dialog irreversibly deletes the dafa.p p i n Npf imthe cdnfirmation dialog
cancels the deleting process, and the ddtaemain in the system.

—

m}Leakage status

The calculatio of the leakage status can be changed through this¢)sigally, a period of 14

days is set, i.e. all level values received by a radio logger and required to calculate the leakage
status are used for the status calculatibnhowever, the radio loggerare deployed at
another locatiorfor example after three days alreaayd read ot before being positioned at

the new locationthe leakage status can be calculated correctly by using tbal data
received a6t the first location during the inittareedays This requires a reduction of the
number of days allowed for the calculation of the leakage diatisee dayss otherwise an

incorrect leakage status will be calculated by the logger.
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~Enviromental noise

Sometimes it may be necessary to corregtddiculation othe leakage statuby readjusting
the basic noise level setting. This particularly applies ceses where permanent
environmental noise disturbs the leakdgene noise level measurement proceSsch
environmental noisemay distort the daulated result Therefore, thefi Bviromental

noise O tile has been integted into the system. This function allows the selection of
individual radio logges in a selection /wmdow. Every ticked radio logger thensubject toa
change in théasic noise leel setting Tapping omiApply 6 makes a dialog appear where the
basic noise level can be changedl set to a numerical valwé between 0 and 9%o0 the
fiApply 6 button allows a correction of the basic noise level setonghe particular radio
loggers Tapping onfiCancel 06 makes the system ignoamy changenadein the basic noise
level setting.

1)

5L Adding alogger manually

With this function, anew radio logger can be addetnually As soon as the tile has been
tapped on, a dialog appears where eitherséirial number or a range of serial numbers can be
entered. The loggers are accepted by the program as soon @&ppé& o button has been
tapped onand are now listed in the logger taklgee Chapter2.2.1). Tapping on the

fiCancel ¢ buttonaborts this process.

C——
—

——Reception blocked

The fi Rception blocked o0 tile offers a function that allowghe operatoito shield the
reception of any logger which has not been received previdisys reception bariunction
is activatedthe ystem only receiveand displayshe measurement data transmitted by those
radio loggersvhich have already been added to the radio logger {a#eChapte2.2.7). If
theanydata received comes from a radio logger whichritdasyet been added tbe list, the

program ignores such data and doessaet it.

A —

P
— Patrol

The current AZAOAD version1.0.6.1does not yet offer this function
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2.4.2 Watercloud settings

One option to procegkesignals transmitted by thradio loggerss to transferthe data to the
Watercloud The Watercloudsystemitself is a web-server based data processing system
which allows saving, analysing, and storing tw@lected measurement data at a central
location for years.

If you wish the data to be sent tour user account on th&atercloudserver, you need to
establish access atww.WaterCloud.de and you also need a validexus of your user

account andthe applied tablet If you apply several tablets to receiveet AZ logger
measurement values, all devices need to be interconnected wifatbecloudserver. Please
note thatere is no limitation for the number of tablets to be connected witWdiercloud
server. If you have not ydteen provided withuser acess, please contaEtA.S.T. GmbH.

We will be happy to activate your access.

@®

If you wish to interconnect the tablet with tiéaterclouduser account, please log in ttze

Interconnectingyour tablet

Watercloud system with your user name and your passwoltfl.your login has been

successful, the menu as showtllunstration 2-15 on the left will appear

Watercloud

whole water information in one cloud

Home

Logger map

Logger table

AZ Receiver

Programs

FAQs

Documents

Contact

Imprint

Newsletter

Language

AZA OAD Management

| Engiish (.. ~ |

Login

Y e o

Service-Master Management

Hi Tilo Behrmann,

T

lllustration 2-15: Watercloud
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Please click ofi & Receiver 0 in this menu tmpen the page as shownliiluistration2-15.

Now enter thdi Bvice ID 0 of your tablet in the box left of thie @eate QR Code ¢ field.

Then Bvice ID 0 of your tablet can be obtained bgening the dialog shown lllustration

2-16 through thei \atercloud settings 0 menu item (in the AZA-OAD program) The
letternumber combination stated in red is the device ID of your tablet and needs to be entered
in the input box on th&atercloudpage Now tap onfi @eate QR Codeo, and the server

will generate a soalled QR code, which contains the couplmetated information required

to connect with your tablet.

Acee 8171
BOEE45A999D8

oo

lllustration 2-16: Watercloud interconnection with AZA-OAD

You can either hal the tablet inront of the monitor so that the tablet camera can acquire the
QR code or you print out the QR code and hold the printel code in front of the tablet
cameraPlease make sure thaiur tablet is connected with thaternetbefore the QR code is
acquired by the tablet camer@ihe hternet connection is required to validate the information
contained in the QR code and to confirm the activated connection of the device to the

Watercloudserver.

As soon as the AZAAD programme has accepted the QR cathe, tablet issues a short
beepand the received data suchiiaer ID 0 andi st name 0 is displayedin the dialog
Your tablet is now connected with the user account oMthercloudserver. If you press on

i Pdate page o on the Watercloudpage, the interconnected tablet is now listed on the

device list on th&Vatercloudpage.

S
—~Backup

The current AZAOAD version 1.0.6.Hoes not yeoffer this function.

A
()
—“Restore

The current AZAOAD version 1.0.6.1 does not ya&ter this furction.
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2.4.3 Logger settings

Tapping onii logger settings 0 opensthe input mask to change the radio logger settings.
Especially the data transmission times, the tohéay, the date, the radio module settings,

and sensor sensitivity can be adapted in this mBagping on the tile makes the mask as

shown in the left part dflustration2-17 appear.

e 3% euinon]
& Back 50043 0 e & Back 50043 o 9
m
¥l | i
=l
Tuesday Measuremen t Amplification
A = -
P -,
B ! i) CY4D
E/_,u @ J
Thursday Transmi tter power Transmission interval
i 11
Z7n pER
[ L 1
= =
Saturday Logger time Logger date
A\ = ‘
. i I‘ .1‘ v ‘I‘ ‘Do i

lllustration 2-17: fiLogger setting® mask

The upper part ofhe mask hosts th@Back o, filo, and i20 menu itemslIf you wish to
leave or close the mask, tap ®Back 0. If you wish to switch from one setting view to the
other, tap orfilo and i20 respectivelywith a red menu item indicating the maskich is
currently actiated Menu itemfild also hosts the setting options fine data transmission

timesof the radio logger, menu itefi2o offers all the other functions.

The lower part of the mask hosts tfi@ownload 6 and fiUpload ¢ functions to read out or

setthe radio logger settingPleae note that the radio logger needs to be read out before any

setting can be changed in the mas$kis readout process can be started by tapping on

fiDownload 6. The system then offers a dialog where the particular radio logger can be

selectedThen tap orfi A p pd ity the selection dialog to read out ttieosernradio logger If

the selected logger is not set to communication mode but to data transmission mode, the

AZA-OAD program first tries to wakthe logger As soon as the logger has beeoken the

readout processf the radio logger settings stared If the radio logger is set ta mode

which does not allowaking, an error message is created by the program and the radio logger

needs to be woken through theagnet and then set to communication mdee. detailed

information on how to @ivate the mode where the logger can be wqkaease refer to the

CHO .
=% Online Chapter.
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The radio loggers are delivered with aatgivated radio module to avoid any unnecessary

reductionof the logyer battery lifetimeThis means that as soas aradio logger has beguut
into operation for the first timét must be set to communication mode with the mabge&ire

it can be read out.

When the radio logger settings have been read out successfiellgerial numbeof the
particular loggemwhich has just been read oigt displayed in the upper pasft the mask.
Please note that the settings changed now are not automatically saved by th&\lbggehe
settings have been adapted in the progrlesd new settings can be transferred taadde

logger by tapping ofiUpload 0. This step also saves the new settings on the radio logger.

Tappi ng on fdtmene itendpens a slidlogand the program asks the operator
whether only théiTime 6 of theradio logger or théTime +Date 0 are to be saved. If only the

time of day is to be saved, all level values saved so far remain in the logger miéaomsw

time and a new date are set, the logger identifies this process as a reset process and

automaticdly ddetes all level values saved d@s memorycard

As soon as any of th&@Time o or fiTime +Date 60 buttors has been tapped on, a dialog is
displayed where the operator can decide whether only the reachdiatlogger or also
additionalother radio loggerare to be programmed with the changed settifigpping on
fiYeso will start thesettingprogramming procedsr the particular logger which has just been
read out.Tapping oniiNodo makes a selection dialog appear where the operator can choose
additional raio logges to be programmed with the new settings soon as thé@Apply o

menu item has been tapped on, the programming prdocesise selected radio loggers
stared

mgm
[#5% Online times

Availability of a radio logger in terms of time of day can be sehwhefiOnline times 0

menu item.Each day of the week can be sadiudually. Please note thatradio loggerin
generaltransmits the noise level recorded only at the set data transmission times (online
times), and there will be no data transmission gtather time of day. Also, the radio logger
cannot be contacted or woken by the ADAD program at a time of day other than set
previously.However, the radio logger can beanuallyset to communicatiomode with the
magnet as described in Chapltes.1
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lllustration 2-18: fiOnline timeso dialog

As shownin lllustration2-18 above, two data transmission times (online timessk#n be set
for each daybut the system also operates smoothly if only one onlinediat@er day has
been setThis single online time can be set either withime-Slot 10 (green field in

lllustration2-18) orwith /i Tme - Slot 20 (orangefield in lllustration2-18).

If you intend to set a time of day, please tap on the symbol right to the particular input field to
open a dialog where the exact time (hour + minute) can bAsston as this dialog has been
confirmed by tappig onfi ®0, the set online time is displayed in the corresponding field
(green and orange respectivellf)the set online time is no longer required, it can be deleted
by tapping omMi Rset 0. Tapping briefly on thé Tme- Slot 106 expression allows copying

the online time from the green fieldto the orange fieldTapping on théi Tme- Slot 20

expression copies the set online time from the orange field into the green field.

As already stated previously the online times for data transmission can bescsetl

individually for each day by tapping on the corresponding tile for the selected day.

The i @erating mode 0 menu item determines the format of the measurementtaldia
transmitted to the AZADAD programby the radio loggerCurrently the following data

transmission modeare avéable:
1 seral number/ wakeup
1 1 dayand l1day/ wakeup
1 7 daysand 7days/ wakeup
1 7 days and 7days+ / wakeup

1 l4daysand 14days/ wakeup
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