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Introduction

This ljinus product unites ultrasonic water height measurement, with automatic measurement cycle changes
depending on threshold values and flow rate transformation through conversion tables. Some sensors are
equipped with connectors for coupling with an overflow detector or to control water sampler.

In addition to measuring, these sensors can also be paired with others or serve as data concentrators by 2G/3G or

2G/4G (LTE-M/NB-loT).
on the max distance to measure :

Antenna : HF or 3G

- Lenght of 10cm, 2M (advised), 5SM

Double antenna :

HF and GSM/GPRS

Internal HF antenna

and/or

External GSM antenna

Internal long life battery

- Replaceable lithium 3.6V 34Ah

- Autonomy of several years - LNUO6V4 :0,2...6m

:I:NUS .J.Nu iJiNU: -LOG10V4: 0,4...10m

Connector

- Overflow detector

- External T° probe

- Controler cord for water sampler
ISCO or Sigma

- Raingauge

Battery powered level sensor

- Set up locally by radio on-site

- Dataloger 500 000 measures

- Depending on model with integrated modem
HF / GSM-GPRS /(3G / Sigfox

- Resolution 1000 points

- Sealing grade IP 68

- Radio access point for other ljinus devices

Ultrasonnic level sensor
Different models to choose depending

2. Three main ranges of measurements (depending on max distance to measure)

LNUO6V4 LOG10V4
Measure up to 6m Measure up to 10m
External ultrasonic
probe

® &iNUS \ ~ . ULTRASONC

' SENSOR
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For example, the figure below shows the diameter of the area that will be studied by two probes models (6 and
10m) as a function of the distance:

Distance between = Surface
and surface | diameter (m)
i 0.2 0.06
0.5 0.16
1 0.32
1.5 0.48
2 0.64
< 2.5 0.80
3 3 0.96
3.5 1.12
4 1.28
4.5 1.44
5 1.60
5.5 1.76
\J 6 1.92
6.5 2.08
7 2.23
Sensor ()-6m

3. Equipment (4 configuration examples)

a. Temporary Installation
The sensor is autonomous, and battery powered (lithium battery), it measures water level by air ultrasonic
waves. It has internal logger and data can be retrieved on-site (with radio using the programming kit: Wiji).

(ijinus

Ultrasonic sensor Lithium battery Programming kit

Water sampler cable Overflow detector

/ﬁ,

-
3
@

Fixations: Bracket, fixations either with single
or double metal plate with bracket
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b. Permanent installation of a unique level sensor (continuous monitoring or self-monitoring of

water networks)
For battery powered level measurement (replaceable lithium) and cellular communication (2G, 3G or 4G depending on

the sensor).

Sensor integrating a logger, cellular communication modem and its external antenna

Permanent installation of several level sensors and a logger (continuous monitoring or self-

monitoring of water networks):
For battery powered level measurement (replaceable lithium) and short-range radio communication used with a

second logger to retrieve the data and send them out with cellular communication.

4
3G

|Ints

ijinus

Data logger as a radio/3G access point

d. Other configurations.

Currently, the available communication protocols for the ljinus devices are the following:

Radio for a HF configuration and data retrieval: Wiji protocol
Wireless communication for remote data monitoring: 2G, 3G, LTE-M and NB-loT

Wired communication with a PLC: Modbus RS 485
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4. Quick configuration with the software Avelour

We will show here the most common way to program the system for level measurement and data sending by
cellular communication.

a. Necessary equipment

- The software Avelour in 7.0 version minimum

- Programing Wiji kit or Wiji key

Avelour 7.0

—=—| Connect to a wireless
”f- device with the
access point \

Wi

Avelour Wiji kit Wiji key

a. Prerequisite
- The equipment should be functional, with a working battery.

- All indications contained in this document refers to programming using Avelour 7.0 minimum
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b. First step: Run Avelour and connect to the sensor to configure

After connecting the Wiji kit equipped with its antenna (or the Wiji key) on your laptop or PC USB port, run
Avelour software. Click the button “Connect to a wireless device”. The sensor or logger will be directly visible by
its part number (SN) without the need to activate anything else (ex: 1JA0101-0000 3559). Locate the sensor's

serial number (SN) on the sensor label and click "OK".

On the first connection with the sensor only the serial number will appear. During the next connections you will
also see the name of the installation site or another name that you have previously defined.

Choose the device you want to connect to

Avelour 7.0

Find new equipment nearby

SN
AU 1U1-U00U00 1D

1JA0101-00006761

[N

1JA0101-00009720

B

1JA0101-00009740
Connect to a wireless

Iff' ‘ device with the 1JA0101-00009854
| access point 1JA0102-00000022
1JA0102-00000028
1JA0102-00000116

1JA0102-00000132

B ORERBEER

1JA0102-00000142

Name

CANCEL

s | =

Please position your antenna more than one meter from the equipment

c. Second step: Selection of the sensor to configure, a firmware update could potentially be

suggested
During its connection with the sensor, the following pop up appears:

connect to JA0102-00000957

connect to IJA0102-00000957
Running

get configuration NN

{p) Daity :0
Cancel

When connected, and only if the sensor already has measures in its memory, the following options will suggest

you retrieve the data:

Measures retrieval

some measures are recorded on the device.
If you choose to retrieve and delete, data will only be deleted once they are saved on the computer.

What do you want to do with these data ?

Retrieve and delete | | Retrieve without deleting

After this, if the sensor is not up to date (case of new firmware developed since your last connection or you are
now connected with a new version of the software Avelour). It is strongly recommended to read carefully the

different messages in the options windows.

The firmware update can take 7 to 12 minutes. It is advised to do it while in your office. On-site, prefer the best

radio connection (avoid the closed metal cover of a manhole).
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When the sensors are ready, Avelour will look like bellow:

2® ljinus - Avelourv7.0 = =] X
He [JEdt 7 Actons J"Options Windows © Help
Saved devices 2 x %8 Start " 1JA0102-00000957 %

BySnandName - # 1JA0102-00000957

Name

= Devi :
] s o0003682 [ irmpr— Measures P ;
il 19A0101-00004121

Installed the 10/12/2022
] WAD101-00004399. 3.0 PM o
;ﬂdﬁmg;mﬁf No measure, Please add a measure by clicking at the button above.
|all] WAD101-00005880

|l WA0101-00005966

|l WAO101-00006213
]| WA0101-00006358. e
R T ' Data sending

| 19AD101-00006761 No data sending configured

|alll WA0101-00009720
{-all] WA0101-00009740
[ 1A101-00005854
JA0102-00000022

I—:% ummzomf: 0 EDIT BLOCK
|ll WAO102:00000132

il WA0102-00000142 System options

il WAD102:00000154

Timezone : Europe/Paris
] uAD102 00000151 No external power

|l WA0102-00000310
Gl WAD102-00000311
|aill WAD10200000312

-l 1940102-00000320

@ ‘} AD102-00000412
Gl MAD102-00000454
1] 11A0102:00000463 LV Retrieve device
il ustozooonodss v|  Number of device retrieve 0
< >

d. Third step: Level Measurement Configuration
This part is divided in several paragraphs. Each step will be detailed.

General information

This part is useful to describe the measurement point. The most important information would be the name that
will help you to find your sensor for future connections.

l General Informations

Name grass street

CEET e
City Cork Location in front of the library
Installation date 10/12/202216:33 @& Installer ATR

Comments |

CLOSE

Measures

Choice of the application to be configured

This part is the most important, it allows you to configure your sensor.
The simplest way is to click on the button “Add”, then choose “Water height”.

Measures Bib§ MEASURE
Water height

No measure, Please add Waterheight + RAVEN EVE Radar

Water height -> Flow

Water height -> OSRAI Flow
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Choice of the measure period

In this new menu, select the measure period (in this example every 5min).

To the right of the measure period selector, 2 little icons allowing a deferred programming according to the
period and day of the week you can choose from. The sensor is not yet calibrated.

Water height
Measure period
ae g -y
Us calibration 103 [
20s Calibrate
Calibration done the 1/1/1970 12 54 ¢ istance :
3000mm
1mn
Record temperature
m 2mn
@) rorsc e os |
3mn
OOETIIE -, | -
@
- 10mn

Calibration of the water height

After clicking on the “Calibrate” button the following window appears

Sensor calibration

s ,-‘\avanced Mode | H 338 |2 mm Water height

+ D 1032 mm Distance between the sensor and the water

7 500 |2 mm Distance between the sensor and the bottom
["] Define a zero point differant from measuring range
¢ Automatic Filter || G|

Beware ! possible obstacle(s) detected !
CRITICAL obstacle found at 2080 mm

Launch a new measure

—— Echo Fower indicator == Computed value —— Obstacles LeanFilter
Exclusion area

T T T T B

Power (Moise = 18)

| |
T
2000

— +—
3000 4000
Distance (Temp = 24.4°c)
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It is difficult to establish rules but globally 3 cases may arise:

CASE 1: Ideal case: unique echo (test in lab or if the sensor faces flat water surface for example)
A simple calibration will be possible.

Sensor calibration

7| | Advanced Mode H 137 2 mm Water height
+ [ 1623 mm Distance between the sensor and the water
C— 7 300 2| mm Distance between the sensor and the bottom
_ (__,\ A A [] Define a zero point different from measuring range

Automatic Filter &

v

b H
v
Launch a new measure
|—— Echo Powerindicator == Computed value LeanFilter Exclusion area
256 i T T T T
— 224
o
o192
E 160
i 128
§ 96
Z 64 : :
v E LT A R E AR E P TR R R P R SRR R P TP EREETES TRRER T SR
0 t t } t } i
2000 3000 4000 5000 6000 7000
Distance (Temp = 24.7°c)
iiﬂe!pii Cancel Apply

CASE 2: Case of a classic manhole with an invert channel at the bottom. The figure bellow shows two echoes (the
invert channel and the water). An advanced mode calibration will be possible. First check that the sensor is well
positioned, facing and perpendicular to the water.

Sensor calibration

Advanced Mode H 311 + mm Water height
+ [ 2089 mm Distance between the sensor and the water
7 [0 2] mm Distance between the sensor and the bottom
- ¥ [] Define  zera point diferent from measuring range
Automatic Filter &
Z Beware ! possible obstacle(s) detected !
CRITICAL obstacle found at 1870 mm
—
A
Launch a new measure
—— Echo Power indicator === Computed value —— Obstacles LeanfFilter
Exclusion area

=) 224 1 : : : E
T o192 £ E
E L | e P G PPy AP S 3
S 128 E
T 96 + E
§ 64 + ]
o 32 % : 3

0 } } } }

0 1000 2000 3000 4000 5000
Distance (Temp = 25.4°c)
Help. Cancel Apply
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CASE 3: Complex case

The presence of many echoes makes the simple calibration inappropriate. The best option is to move the sensor if
possible. Otherwise go to the expert mode. (Only for experienced users).

Advanced Mode H %8 < mm Water height
+ D 2062 mm Distance between the sensor and the water

Z 300 2 mm Distance between the sensor and the bottom
[ Define a zero point dfferent from measuring range
Automatic Filter &
Beware ! possible obstacle(s) detected !

CRITICAL obstacle found at 943 mm
2001mm. 2305mm

Launch a new measure

Powerindicator —— Computed value —— Obstacles LCeanFilter

Exclusion area

128 3
64
i ; |

0 1000 2000 3000 4000 5000
Distance (Temp = 23.4°c)
Hep Cancel Aoply

=18)
@
8

Power (Nolse

Calibration of the sensor Case N°1 (Ideal)

The first case presenting only one echo, you only need to adjust the water height H or the maximal distance
between the sensor and the bottom Z and relaunch a measure. Note that it is possible to define a different zero
point (zero at the level of an overflow threshold for example), very useful for stormwater overflows.

~ | Advanced Mode

5] [ Advariced Mods H 201 2 mm Water height H -119 mm Water height
5w Diskirice belwesn o Sorisor Srid the water + D 719 mm Distance between the sensor and the water
+ mm = —_
[{]7 7 420 2| mm Distance between the sensor and the bottom —L‘ z [0 |3 mn Distance between the sensor and the zero
| IK W oy e s e = Max 1410 2] mm Distance between the sensor and the bottom
¢ Automatic Filter || — D Define a zero point different from measuring rangs
Automatic Fiter  [<]
B Max L
[ |

Sensor zero-point (example of ideal case) — On the right a different zero-point

Once done, the calibration must be confirmed by clicking on “Apply” button. The configuration is then

automatically saved in a file called “configuration”. This file can be found within the software even when
disconnected from the sensor.

To be noted: the echo figure includes a power indicator, showed as a yellow dot line (oblique from left to right).
This one is very useful to fine tune the sensor. The echo should ideally be above that line. A weak echo means
the measurement is not precise. An echo that is too high provides accurate measures but uses more energy. A
temperature check during the measure also must be done (here 23°C at the bottom of the graph). Although the
measure is temperature compensated, you should not calibrate a sensor when the temperature is too high and
then ask it to measure on a different environment (typical case of 15°C under a sewer manhole).

[——_Echo Power indicator == Computed value LeanFilter

e

Exclusion area

N
3]
o

e
©
N

=
N
@

o
IS
t

Power (Noise = 21)

(=]

Distance (Temp = 23.0°c)
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Calibration of the sensor Case N°2 (Classic example of a manhole with an invert channel)

In case no. 2, with an echo having several peaks, the software indicates the presence of "critical" obstacles that can
disturb the measurement if the sensor remains in simple calibration. These critical obstacles appear in red on the graph,
while the echo reported by the sensor as the measurement is shown in green. The power indicator is still present.

7| | Advanced Mode H 233 + mm Water height
+ D 2267mm Distance between the sensor and the water
7 2500 2 mm Distance between the sensor and the bottom

[ Define a zero point diferent from measuring range

7y
Automatic Filter  |[@
z D Beware ! possible obstacle(s) detected !
CRITICAL obstacle found at 1836 mm
C

[E==1a2 |

Launch a new measure

—— Echo Power indicator — Computed vaIJe —— Obstacles LeanFilter
Exclusion area

256 T S R SRR = S E — T T T
255 | 3 : v i H
192 4§
160 £------
128 4
64 4
32 BN

Power (Noise = 21)

0 500 1000 1500 2000 2500 3000 3500
Di (Temp = 23.0°c)

In this case, follow the following procedure:
- Activate the advance mode by clicking on the button at the top,

The software displays a more precise first stage of calibration named “Measures parameters”: This parameter allows to
extend the exclusion area corresponding roughly to the dead band of the sensor. This parameter is to be modified,
mainly in the case of 0-6m probes if there are interfering echoes in this zone, or in the case of a probe mounted on an
angular return bracket. The manipulation consists in increasing the area of the pink zone, so it covers the different peaks
for distances close to the probe.

Sensor calibration

> H 4078 2 mm Water height
Create an obstacle fiter + D 92mm Distance between the sensor and the water
] J 7 5000 & mm Distance between the sensor and the bottom
Qi [[] Define a zero point different from measuring range
——J A Measures Parameters <x1 default values
Power ’ 70V /14
Integrations count & Integration Type e &
Z D Computation parameters <x) default values
Exclusion area nm) (250 3 |&
Fitter y-axis 0 % & Fiterslope 0 | <

Automatic Filter &

Beware ! possible obstacle(s) detected !

CRITICAL obstacle found at 1568 mm
1879mm

Create an obstacle fiter

IJINUS — 25 ZA de Kervidanou 3 — 29300 MELLAC — FRANCE - www.ijinus.com - sales@ijinus.com
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- This advanced mode also allows to create “obstacle filter” that consist in masking obstacles echoes that disrupt the
measure like in the case of invert channel or ladder rungs present in the field of view of the sensor.

After clicking on “Create an obstacle filter”, you need to choose with the tick box the obstacle matching the wanted
measure (water height), press “Create”.

Sensor calibration

/| | Advanced Mode H 233 2 mm Water height
_l + D 2267mm Distance between the sensor and the water

e 7Z 2500 & mm Distance between the sensor and the bottom

! [] Define a zero point different from measuring range

Echo fitter

First select the obstacle which match the wanted measure,
Z D then press the buttons to create the filter.

Measure Ob | Possible ob |
to mask

= O CRITICAL obstacle found at 1836 mm
[_._.‘ h 4 H Value measured at 2267 mm

2 Cancel ©@ Add & Create X Delete

- Once the filter has been made and checked, you need to confirm it by clicking the button “Launch a new measure”,
then adjust either the H or the H2 to ensure the quality of water height measurements.

Finally, this advanced mode allows two other particularly efficient optimization and filtering operations.

One computation parameter often named “oblique filter” works as follow:

- Choose a Filter y-axis of 160

- Adjust the filter slope until it becomes parallel to the power indicator (yellow line) and ends to the zero of the sensors.
- If you can’t see that oblique filter, adjust the y-axis.

The integrations count option, available for minimum, average and maximum, is the successive ultrasonic shoots
treatment (3 by default). The average option calculates the average of those shoots. Most of the time the maximum
option is to be chosen to get reliable measurements (and especially in presence of condensation) but also depends of
the power setting of the sensor.

Sensor calibration

5] [‘Advanced Mode H 233 $ mm VVater heignt ~
o S + D 2267mm Distance between the sensor and the water
7 2500 2/ mm Distance between the sensor and the bottom
[ Define a zero point dferent from measuring range:
Measures Parameters G default valves
Power 70V/14
Integrations count & V|| Integration Type E v (@
Computation parameters <X default values
Exclusion area nm) (250 |3 (&
Fitery-as 190 12 [<g] Ftersiope 19 [5|@
Automatic Filter kel
Beware ! possible obstacle(s) detected !
CRITICAL obstacle found at 1836 mm

Create an obstacle fiter

Launch a new measure

—— Echo Power indicator —=== Filter —— Computed value —— Obstacles
Exclusion area LeanfFilter

21)

128 4

Power (Noise

0 500 1000 1500 2000 2500 3000 3500

Distance (Temp = 23.0°c)
Help Cancel Aoply
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Finally, you need to launch a new measure to check the relevance of the result so:

- The green line position used for the measure,
- Values of the echo slightly higher than the power indicator,
- and validate by pressing the Apply button

Calibration of the sensor Case N°3 (complex) — Expert mode
The expert mode is to be used only in complex cases and needs user experience and knowledge of ultrasonic
measure data processing. Various parameters and options are then available but won’t be detailed in this

document. You need a password to go on expert mode. Please contact your sales representative or the customer
service. The password as well as some information will be given.

Temperature recording

You can log the temperature thanks to the internal temperature probe used to compensate the level measurement with

ultrasonic.
For information, the sound speed in the air at 10°C is 337,6m/s.

Us calibration L
Calibrate

Calibration done the 10/13/2022 12:12:00 PM : Max Distance :
1500mm

Record temperature (on

IJINUS - 25 ZA de Kervidanou 3 — 29300 MELLAC — FRANCE - www.ijinus.com - sales@ijinus.com
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Change measure period on height threshold

For some sensors, you can have two different time of data acquisition depending on water height measures. For
example, you can measure every hour when the level is low and accelerate to every 2 minutes when level goes above a
threshold value. This measurement period acceleration can be set to some time slots, following an exceedance of level
(with or without hysteresis) and with the choice of a minimum time before deceleration.

The limit of this acceleration is it can only be done with a water height measurement. If you wish to accelerate the
measures as soon as the water go over one level between two measurements, you have to connect one of our overflow
detectors to the ultrasonic level sensor.

(on  Change measure period on height threshold —._

Changed period 2mn -
Direction Go above a level -

Height E| 500 mm Hysteresis E] 100 mm

Minimum time before
deceleration

Define a threshold / software overflow detection (Two can be set)

After the programing of the first threshold, you can then define a second one. This second threshold makes it possible
to record a software overflow. This option creates a new file with a start time for change of state (measured height
higher than the indicated threshold) and a time to return to a "non-overflow" state. (Height measured lower than the
indicated threshold).

This threshold also makes it possible to anticipate the data sending (if the logger is equipped with a communication
card) on activation and/or deactivation of the threshold.

"

Height [El 1000 mm Hysteresis [EI 100 mm
Delay to validate activation 0 h||0 m Delay to validate desactivation 0 h{|0 m
Anticipate data sending On activation and - | Repeat data sending every

desactivation -
(on | Record soft overflow T

To go further and use the advanced parameters: Zoom on the debugging echoes (acoustic signature) and the
replacement values in case of loss of echoes.

All advanced parameters won’t be explained here, but two zooms on very useful functionalities are proposed here:

Debugging echoes

The record of debugging echoes is very useful to log when there is a difference between two successive measures (on
rise and or on lowering: here 75 for both), the acoustic signature of the measures, or the famous ultrasonic echo. A post
review allows you to evaluate the quality of level measurements and to correct them if needed.

IJINUS - 25 ZA de Kervidanou 3 — 29300 MELLAC — FRANCE - www.ijinus.com - sales@ijinus.com
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For your first or complex installations, we strongly advice to activate this functionality.

|
Onrise of at least (Active ] [E' 75 mm on lowering of at least Active ) B 75 mm
Looping memory (Fifo) On . Maximum records B 50

Height value for loss of echo

In the field of ultrasonic, a loss of echoes is reflected by the absence of peaks (or a very weak peaks not detected as an
obstacle) on echoes that materialize by a maximal height, the Z you define during the calibration. This function is used
when the sensor encounters this situation, to replace this value “a priori” false by another one defined by the user:

The last valid value, a value you define, no value, ...

This option must be appropriately used, it never should compensate a not completed or not adapted calibration.

‘ | Height value for loss of echo

Replacement value Last valid value -

Programing for flow rate calculation from height measures and control a water sampler

Before completing this chapter, it is important to keep in mind that a flow rate measure is obtained by two factors 1)
the wet area and 2) the average velocity. The sensors described in this document only measure water height (that
allows wet area calculation via the collector shape) but never a velocity measure.

Nerveless some tools to transform water height measured in flow rate (then in volume) by conversion table or
measuring system on threshold are available. It is the user’s responsibility to choose the transforming tool. In this case,
it must be chosen at the beginning of the programing (or to modified) height/flow rate like shown below.

Water height

No measure, please add Water height + RAVEN EYE Radar

Water height -> Flow

Water height -> OSRAI Flow

Once the programing choice has been done, an example sheet of conversion is available:
Flowrate

© To obtain a conversion table, you can use this Excel sheet X
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By clicking on the “Excel form” link, an Excel file opens and in the Summary sheet you will find the available laws
indicated below. For example, in the case of a measurement of the level in a rectangular weir, the sheet entitled
"rectang contracté" makes it possible to generate a table of Height (mm) / Flow rate (m3/h) values according to the
characteristics of the threshold encountered. Only the boxes in yellow are to be filled in, the conversion will be done
automatically.

senturas - LibreOffice Col T

Fichier Edition Affichage Insertion Format

utils Données Fenétre Aide
B HE A0 KR4 S A EEEE ]

i
E = =] & % oo o

[ arial Hvlaaea &-2-
P13 & X =
Al 3 | o [ e [ F [ 6 [ W[ v ] 3]
=0
[ SOMMAIRE
=
—6 |
Sol
s Kmiswrses  Conversion triangulaire (Kinvater-shen) séfio1  Canal Venturi Techniflow 94FLO10
— ,
9 e e Ci (Kinvater-carter, 02t Canal Venturi Techniflow 94FL025 i A i i 1 A — -
= ) Lk ntun IRehnon rectangulaire a mince paroi contraction latérale B=0,9L=0,4
10 Maring Conversion sans restriction (Manning-Strickler) meFwoss  Canal Venturi Techniflow 94FLO50 = &
11 e Canal Venturi AQUALYSE AQUAQ Référence seuil Hauteur Maxi de h1 400 mm
E Canal Ventur AQUALYSE AQUA1 type de seuil rectangulaire & mince paroi contraction latérale
iz | £ hn largeur canal B(m)= 09 ébitMaxi - " 666,54 m3/h
14 BQUA3 Canal Venturi AQUALYSE AQUA3 Esauiz Canal Venturi E&H 302 largeur contr. L(m)= 04 r 185,15 Us
15 AoUREA Canal Venturi AQUALYSE AQUA4A EmGUsss Canal Venturi E8H 303 pelle p(m)= 015 . - . .
16 Acuasn Canal Ventur AQUALYSE AQUA4B ERGUE04 Canal Venturi E3H 304 distarice jnll du capteufide hiveau auissiiify Y20/
17| momEe Canal Venturi AQUALYSE AQUAS EsaUEeE Canal Venturi E&H 305
18 | mopeE Canal Venturi ISMA| EMovse Canal Venturi E&H 306 wule Normalisée - @ m3s = Ce * 213 20)°% * be *he?1.5
19 w Canal Venturi ISMA I Esauags Canal Venturi E&H 308 )
2 | moosEn Canal Ventur ISMA Il EsGUat Canal Venturi E&H 310 Atre iomuls applcable R Tyr T
n | meseEm Canal Venturi ISMA IV EwGUsts Canal Venturi E&H 313 ="1.4918 o= 014918
2 | fooeiEy Canal Venturi ISMA V EAGUSiE Canal Venturl E3H 316
p3) MEDELE U Canal Venturi ISMA VI Hssvsis» Calcul Surface d'un Cercle % h maxi H mm Qs % Q maxi Qm3n H mIh____]
2 il Canal Venturi ISMA Vil 0.00 [ o [ ow 0,00 000 9.0001
5 sario0t Canal Venturi Technifiow 94FLO01 5,00 [—2000 [ 244 1,16 7,72 7.719
= LS 10,00 40,00 5860 317 21,10 096}
% | gaEwo Canal Venturi Techniflow 94FL002 e — s —r—itet o e =
27| eseoes Canal Ventur Technifiow 94FLO0S 2000 [ 800 [ 16332 882 58,80 7351
A ), | 25,00 [ 100,00 [ 22782 12.30 82,01 v_100 014!
4+ + | Sommaire [ Kindsvater-Shen | rectang contracte (afini) | Manning-Strickler | AQUAD | AQUAL | AQUAZ | AQUA3 [ 30.00 [ 12000 | 29928 16,16 107,74 120 107.7401

You need to select and copy the bloc Height/Flow in Excel (bellow example) then click on "Fill table" in Avelour and
modify the units if necessary, click on "Paste from clipboard". The final validation is done by clicking on “OK”.

X Couper
[ Copier
L M [B Options de collage :
|
H mm 3l Collage spécial...
I 200'0:0 —r—g'g',’ SO Recherche intelligente
4000 [ 21.09 -
Cacoi0m (G "
,—80.00 58.79 Supprimer...
100.00 82.01
12000 [ — 0774 Effacer le contenu
" 12000 [ EETZ
000 [ 16505 o Veduire
(e
— 19818 £ Analyse rapide

220.00 268.35 Filtrer

Fpenia——p————————ut Trier

260,00 3565 U
26000 [T 34565

280,00 T A — Flowrate
" 30000 [ 2962

{3 Nouvelle note

%%332 [E] Format de cellule Helght / ﬂow table (emptY) B Fi“ table
380.00 616.20

"40000 [ 66653 Liste déroulante de ch
- Height / flow table n
[ Paste from clipboard || [ Mody unts "y rrmprrwery [P S
Height (mm) : - Height (mm) Flow (m*h) ~
Modify units n i kit

: = 40 21.0%6
- mf | o =
w B @ | ®  mm

100 82014
[] Set as defautt units for data visualisation 120 107.74
= 140 135.773
(© Validate and conserve values 160 165,963
= 180 198.187
“Z, Validate and convert values 200 212247
c 220 268.358
X 240 306.149
260 345,653
280 386.834
300 429.628
320 473997
340 519.905
360 567.318
380 616.205
400 666.537
< > v
3¢ Empty table |~} Delete line | |[;~Copyto clipboard (2 Empty table |} Delete line | |[;")Copyto clipboard
X Cancel © Ok X Cancel @ 0k
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This operation validates the input of these data in the table by displaying the number of lines, then can activate,
depending on calculation needs, flow calculation and log and eventually to control a water sampler.

Height / flow table (21 lines) B8 Fill table

Cumulated m Hourly -

volume

Record infinite accumulation

‘on Sampler enslaving

Pulse output peripheral Open-drain Output (15) -
Force one pulse
Enslaving condition None -
Enslaving volume E | 1.000 m?

Once the programming is done, a resume summarized your different choices

Water height -> Flow

Height + Flow + temperature measure every 5 mins
Maximum height 1500mm
Ultrasonic echoes record

Threshold defined at 500mm, recorded as an overflow, Hysteresis : 100mm
Cumulated volume every 1 hr

Recording will last for about 5 mths / Send around 10.1 SMS each day

o EDIT BLOCK

Finishing of the programming: you must validate with the “Program the device” button to send the configuration in
the sensor memory:

[ & SAVE CONFIGURATION

Update parameters

Update parameters
Qf Successfuly Completed
—
rlh “

After the saving operation is done, please check that you have at the top right corner the two green signs showing that
the sensor is working, recording and also sending data. You can stop them both by pressing the red Stop icon, if needed.

7 1JA0102-00000957 %

# 1JA0102-00000957

B
grass street
installed at Cork (in front of Water height -> Flow
the library) the 10/13/2022 "
11:54:37 AM by ATR Height + Flow + temperature measure every § mins
Maximum height 1500mm
Ultrasonic echoes record
Threshold defined at 500mm, recorded as an overflow, Hysteresis : 100mm
— Cumulated volume every 1 hr
. Recording will last for about 5 mths / Send around 10.1 SMS each day
'9 Data sending
EDIT BLOCK
Technology to use : 36 n -
(fallback 2G)
No PIN code configured
Send data using FTP every 12
hrs with user ijinusFTP to
0
System options
Timezone : Europe/Paris
No external power
[V Retrieve device
Number of device retrieve 0
B4 & SAVE CONFIGURATION ]
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e. Fourth step: Data reading in real time

You have two possibilities to read the data in real time: By pressing the “Test measure” button, or by selecting
on the main menu the window “View broadcast measures” (Main menu > Windows > View broadcast

measures).

Force a measurement:
Click on the button with the lightning, after a few seconds the result appears in a new window.

Measures

Water height -> Flow

Height + Flow + temperature measure every 5 mins
Maximum height 1500mm
Ultrasonic echoes record

Cumulated volume every 1 hr

Recording will last for about 5 mths / Send around 10.1 SMS each day

(@]

Threshold defined at 500mm, recorded as an overflow, Hysteresis : 100mm

Measures retreaved the 10/13/2022 3:32:00 PM :

Material height : 580 mm
Flow : 0.185149 m*/s

« | @

DoProcess
O\ Successfully Completed

waitmeasure O |

[ —

P#

View broadcast measures:

In the “Windows” menu, select the option “View broadcast measures”: this option uses the measurements of
your sensor with its radio communication and presents the main measurements in progress.

%® Jjinus - Avelour v7.0
Fle |o7Edt Actions

Saved devices

Show start screen

By Snand Name ~

Name A New data window
[+ Devices Saved devices

f-uil] 1WA0101-00003552 Device propetties

View broadcast measures ',}J

%8 ljinus - Avelour v7.0

Fie |JiEdt 7 Actions f*Options Windows ) Help

Broadcast measures

Only show last measures | Device Fiter
LostDate  Curent .. Pressio.. Velocty.. Doppler.. Matedal.. Flow (m..

33300.. 428 043

20000 99 0

33740.. 0

33700

401:08

SN
il WA0102-00001194
all 1/A0102:00001034
]| 14A0102-00000116
] 1/A0102-00000907
] WM6102-00000462

Name

4189 -999.90.

f. Fifth Step: Retrieve and see locally your data by radio

When connected to a sensor, the software directly asks you if you want to

retrieve data. You can find this

command from the main menu: Menu > Actions > Retrieve measures.

You can view the data, even offline, on graphic and list. A graph configuration module allows you to change
colors, thickness of lines, ..., but also to apply statistical filters and formula to your data.

%® Jjinus - Avelour v7.0

Fle |o/Edt [~ Actions | /”Options Windows & Help
Saved device! % Reload device state
By Snand Nam¢ <@ Reload parameters
b .

Name Read a log file >
- Devices | [E] Retrieve measures N

tﬂ% :j:g}g: »#* Retreve diagnostic echoes ~

[ ‘ 1JAD101 Auxiliary Measures for SMS) N

LJAD101-00006081 (LNUOGDO-SIG DM / SUEZ) X <
BT | X e
—_— c
Vewsids ][ Fonzeon
[ T e T —— )
- > h
100 ” x 110000000 _
3
] g b=
e
504 7675 ; g el
105000090
o112017
6:00AM 7:00 AM 8:00 AM 9:00 AM
ome 7 Fowers)

310572017 120500 36 5354330708661

310872017 121000

107951806 267073
07991004 267073 56.4173228346457

136.157480314961

010672017 065000

01/06/2017 080240 76 6299599999959
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g. Sixth step: Data export

From the graph and/or list of data you find the tab “Export the measures” with the choice of different files format and
style of reports, from date to date, by month, or simply all data.

8! Export Measures - a X
Export Type v [ View all

Dates 2018 (5 |& B

Path e-3272 | [=

h. Seventh step: Pair devices
Our level sensor can locally retrieve the data from other nearby sensors and logger by radio and send them with its
modem. To do this you need to check in Avelour what devices this sensor can see around it. In the “retrieve device”
part, click the Edit button.

System options

Timezone : Europe/Paris
No external power

EDIT BLOCK

.Y Retrieve device
Number of device retrieve 0

EDIT BLOCK

Then you need to click the Refresh button to run the test. Simply tick the boxes corresponding to the devices you want
to associate.

Then the different loggers "visible" by the logger being programmed are offered in the "Retrieve device" window.
Reception quality is indicated by green bars (the more there are, the better the quality) and by a numerical value. Be
careful the quality of radio signal is nothing to compare with cellular communication: -70 dB is a bad quality for radio
but excellent for cellular communication.

o Retrieve device

[ & Refresh ] | il Adjust RF power ] [ @ Display option ] l 4+ Add a device
v RSSI SN Name smsid =
D dl -69.5 dBm 1JA0102-00001066 1JA0102-00001066
D 4l -68.5 dBm 1JA0102-00000191 1JA0102-00000191
D al -67 dBm 1JA0102-00001943 1JA0102-00001943
D d -64 dBm 1JA0101-00004876 1JA0101-00004876
D dl -63.5 dBm 1JM6102-00000462 1JM6102-00000462
D al -63.5 dBm 1JA0101-00004121 1JA0101-00004121
D d -62.5 dBm 1JA0101-00005114 1JA0101-00005114
D af -62 dBm 1JA0101-00006615 1JA0101-00006615
D i -62 dBm 1JA0102-00001964 1JA0102-00001964
'_] all -58 dBm 1JM6102-00000347 1JM6102-00000347 2

IJINUS - 25 ZA de Kervidanou 3 — 29300 MELLAC — FRANCE - www.ijinus.com - sales@ijinus.com
20



LNU sensor : Installation & programming Installation Guide KO0J00016-EN-A02

i. Eighth step: Data sending
As we said at the beginning of the document different ways to send data are possible like SMS and FTP. In this part | will
show you the way to do it by FTP. First keep in mind that on the installation location if you already can’t find operator
signal in surface, it will be even more difficult while under a metal cover in the manhole.

Sending by FTP:

First, you need to:

- Insert in the sensor SIM holder a regular size data sim card with at least 5 Mo/month on your plan. While buying the
card please ask the APN of the operator, as well as the Pin code if any. We will need these information. The cellular
antenna has also to be connected to the connector on top of the sensor.

- Set now your time zone in the System options menu:

System options

Timezone Europe  ~ | |Dublin| -

14:54:44 +01:00

External power type No external power -

Activate advanced logs

- After clicking on the “Edit block” button of the Data sending part, choose the sending type (FTP for example) and
define the data sending frequency. You can define several periods by clicking on the key button “show advanced

parameters” and then clicking and the green + icon.

Data sending
—
Technology to use 3G -
(fallback Program
26) the
modem
On Interney data sending : FTP / CoAP

(@ Don't forget to program the APN in the modem section to be able to use the cellular connection. x]
Period 12h ~|at|0 min||0 sec
Extra retrieval ) Stop >
Protocol FTP

Depending on your configuration you may need to choose a minimum delay between 2 anticipated data sending.

Data sending

Technology to use 36 L ]
(fallback program
26) the
modem

On Intemey data sending : FTP / CoAP

[@ Don't forget to program the APN in the modem section to be able to use the cellular connection. xJ

Period 12h
Protocol FTP
FTP
Username ) nusFTP

Actions

Force sending of data ¥ Data recovery test
@6 sws data sending
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- If the sim card id locked, please enter your code (if any) and press the Inactive button (that will turn green and become
Active) and Program the pin code button.

- Enter your APN code and press the Program APN button.

A message will confirm the success for each operation.
PIN code APN (data connection) ’
Program
the APN

Modem diag & Modem status

By default, the parameters are set to send the data to our server as we propose a web platform V2.ijitrack.com with
different services to manage them. So if you choose this option, you don’t have to change the FTP Username.

At this stage you can run a sending test by pressing the Force data retrieval button and check on ijitrack.com, in your
account, if the sensors data appears. Off course if your account is already created. Please ask otherwise our customer
service to do so for you. You should also write the serial number of the logger on the label of the sensor, the address of
the installation, you will need them later to set up the sensor on our web platform.

The modem diagnostic button available on the modem configuration allows a better diagnostic of the cellular reception
quality by doing multiple measurements.

modem diagnostic n

Signal strength .‘i -67dBm

Average | 67 dBm
Minimum J 57 dBm

Operator -\:) Bouygues Telecom
5IM card (&) Ready
Service (& registered
Cancel
Get_ModemDiag [1]
Advanced Mode -E

If you use the advanced mode, you also do continuous modem measurements on a longer period. These options are
practical to know on what side of the manhole to place the antenna before drilling everywhere in the concrete under
the cover plate and inserting it.
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Advanced parameters
If you need to send the data to your server, first click the “Show advanced parameters”, then more options will appear
in the modem options. You need to fill in your own information details regarding your server access. Your server

administrator can provide that information to you.

[@ Don't forget to program the APN in the modem section to be able to use the cellular connection. x)
Period 12h ~| at|/0 min||0 sec 0

Extra retrieval ) Stop

Protocol FTP -

Username ) ijinusFTP Password )

Attempts to connect
Sntp server time.cloudflare| DNS Server ) 1.1.1.1

Force Custom DNS

Modem options
PIN code ) n APN (data connection)
code|
PF ) PPP user )
PPP pas )

Modem connection timeout ) B 60 EJ
Modem diag & Modem status

After completing this chapter, please press the “Save configuration” button, the configuration will be sent by radio to
the sensor.

& SAVE CONFIGURATION
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5. Elements for good practice and installation examples

We propose here, some non-exhaustive elements of good practice such as:

- The sensor must front and be perpendicular to the surface water to be measured. This surface has to be stable and
without ripples for more accuracy, without foam). If possible, there shouldn’t be any obstacle between the sensor and
the water surface (if you can’t avoid it, please refer to the calibration chapter to mask it with a filter).

- The calibration is compulsory and the verification of the max distance (Z) very important.
- Calibration must be checked at least once a year.

- Sensors with ultrasonic technology don’t need much maintenance, but at least once every six months you should clean
it, check on-site the presence of debris, floating debris, anything hang to the sensor

Finally, below are some photos of sensors installed in different environments:

Venturi type channels:
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CSO, SSO applications:

Angle adaptor fixation:

Install in river:
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6. Procedure for inserting the SIM card

The sensors and loggers with 2G/3G or 2G/4G modem need a
SIM card to send data.

The card holder is located on the board.

Following steps need to be respected to ensure proper
operation of the device:

- The sensor must be in standby mode (no connection with
our software Avelour or USB) for the modem to recognize the
sim card.

- Unscrew the ring then take off the cover.

- It is imperative not to leave the sensor open too long (max 2
min) the desiccant bags may absorb too much moisture and
do not fulfill their role thereafter (condensation)

- Insert the SIM card.

- Place the lid back (mind the notch) on the threads and
screw back the ring to the end.
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7. Procedure for changing the internal battery

- Unscrew the cover.

- Remove the battery from its housing and
disconnect it.

- Throw away the desiccant bags present in the
sensor if they are green

- Connect the new battery (the connector is keyed)

At restart, the indicator light must flash
Red/Green, and then the light has to flash
green every 10 seconds

- Insert the new desiccant bags on the side of the
battery, then screw the cover back into place.

- Tell the software you have done a battery change
by connecting with the software Avelour to your
sensor.

To do so, launch the software Avelour, connect to
the sensor or logger.

Then go to the general menu,

> Action

> Notify battery changed
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8. Document History

Date Revision Writer(s) Changes
2018-11-09 AO01 ALG Creation with document identification from existing user manual
2019-07-12 A02 DM Adding procedure and image modifications
13/10/2022 AO3 ATR Update for V4 range and Avelour 7
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