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Objectives

e

The SETIER project aimed to develop "low tech" devices for wastewater
treatment plants monitoring:

~

 |dentify the key parameters (physico-chemical, energy, flow...)

* |dentify and qualify sensors according to the operator's needs

e Obtain feedback and validate the selected sensors: metrological
approach (laboratory, pilot, field)

* Propose the simplest possible sensor/acquisition unit design,
autonomous and including remote data transmission

wastewater

Easy reparability
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KPropose guidelines for the assembly of units & sensors (no solderin/g‘
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Achievement

Approximate price : about 700 €
Assembling difficulty : [ . Bl |
Assembling time : 1day

data acquisition rate :

15 min ; 30 min; 1 hour; 1

day

pH range : 0to 14 pH units

ORP range : -2000 to 2000 mV
Dissolved O2range : 0to 20 mg/L

EC range : 0to 15 mS/cm?

Power suply : 12v DC
3 weeks on 12V/50Ah

Autonomy :

battery, data rate 15 min

Data storage :

W SD card

"
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Specification for energy datalogger

Approximate price : about 400 €
Assembling difficulty :| B | N
Assembling time : 0,5 day

data acquisition rate

1hour; 1day

1 min; 15min; 30 min

Range 1: Oto5Amp
Range 2: Oto 10Amp
Range 3: Oto 20 Amp
Power suply : 12V DC
1 Month on 12V/50Ah
Autonomy :

battery, data rate 1 min

Data storage :

W SD card

Water level
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Specification for water level datalogger

Approximate price : about 300 €
Assembling difficulty : | I .
Assembling time : 0,5 day

data acquisition rate :

1min; 15min; 30 min
1hour; 1day

Range : 10to 150 cm
Power suply : 12V DC
1 Month on 12V/50Ah
Autonomy :

battery, data rate 1 min

Data storage :

W SD card
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The SETIER project:

An open source flowmeter

for monitoring flow rates of wastewater treatment plants

//

Heart of the acquisition unit
/
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___— Arduino MKR WiFl
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= MKR grove connector carrier
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k Same hardware for all the datalogger in the achievement

/

LED to advise : \
* measurement in progress
if WiFiis on

-~

Voltage divider to
measure the power

supply

Connector for push
button to enable WiFi

Serial port converter
for ultrasonic sensor

QS485 to UART RTC (Real Time Clock)

/

Assembling guidelines (DIY)

//

-

* Component list
e Step by step assembling description
* No soldering

e Arduino software

e All explanations for configuration
e All explanations for data collection

Repository :https://gitlab.irstea.fr/reversaal/setier _datalogger

a) Grove voltag b) a) b)

a)

Training and Assembling times could be
long depending on skills

- Low tech is relevant when you have to
implement several units |
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WIFI data collection
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* © =

» D Autres marque-pages

SETIER datalogger integrates web server
Nearby own generated WiFi

Website available on IP 192.168.4.1
Universal data format .txt « ; » separator
Logging record for each connection
Access with smartphone or pad & PC
WiFi auto stop

") DATA_HE_240402 - Bloc-notes — m] ®
Fichier Edition Format Affichage Aide
Nom du datalogger : ID NAME H_diois
Mesure de la hauteur d'eau avec capteur SEN@358
Type de capteur (Hexa) : 2
Version du capteur (Hexa) : 18
Version programme v@ / Helene Guyard / IGE-IRD /partie Wifi / Valerie Quatela / IGE-CNRS
: Licensed under CERN-OHL-S v2 or any er version
Software: Licensed under the GNU General Public License v3.8

=H

Projet Setier / Mesures:

Date et Heure; Vbatt (V) ; Distance capteur

START_DATA

2024783725 ©9:41:32 ; 14.75 ; 672 ; 14.70 ;

2024/03/25 @9:42:32 ; 14.86 ; 671 ; 14.90 ;
14.86 ; 678 ; 15.80

eau (mm); Temperature capteur distance (°C); Fe

; 712 ; 4@ ; 250 ; H
3 712 ; 41 ; 258 ; H
H ; 258 ;

143:31 5 14.86 ; ; 15.88 ; 8 ;
2024/03/25 09:44:31 ; 14.808 ; 669 ; 15.20 ; @ ;
2024/03/25 09:45:31 ; 14.81 ; 678 ; 15.38 ; @ ;
2024/03/25 ©9:46:31 ; 14.87 ; 670 ; 15.50 ; 0 ;
2024/03/25 89:47:31 ; 14.85 ; 669 ; 15.68 ; @ ;
2024/03/25 09:48:31 ; 14.83 ; 670 ; 15.70 ; O ;
2024/03/25 09:49:31 ; 14.76 ; 669 ; 15.80 ; @ ;
2024/03/25 09:508:31 ; 14.78 ; 672 ; 16.00 ; @ ;
2024/03/25 09:51:31 ; 14.81 ; 673 ; 16.18 ; @ ;
2024/03/25 09:52:31 ; 14.80 ; 671 ; 16.18 ; @ ;
2024/03/25 ©9:53:31 ; 14.82 ; 671 ; 16.20 ; 0 ;
2024/03/25 09:54:31 ; 14.88 ; 672 ; 16.38 ; @ ;
2024/03/25 89:55:31 ; 14.86 ; 671 ; 16.50 ; O ;
2024/03/25 09:56:31 ; 14.85 ; 671 ; 16.60 ; @ ;
2024/03/25 09:57:31 ; 14.71 ; 671 ; 16.70 ; @ ;
2024/03/25 ©9:58:31 ; 14.81 ; 671 ; 16.78 ; @ ;

:59:31 ; 14.81 ; 678 ; 16.88

:59:31 5 14.81 5 ; 16.88 ; 8 ;
2024/03/25 10:00:31 ; 14.77 ; 672 ; 16.80 ; 0 ;
2024/03/25 18:01:31 ; 14.76 ; 670 ; 17.00 ; @ ;
2024/03/25 10:02:31 ; 14.75 ; 672 ; 17.00 ; 0 ;
2024/03/25 10:03:31 ; 14.74 ; 671 ; 17.18 ; @ ;
2024/03/25 10:04:31 ; 14.75 ; 672 ; 17.20 ; @ ;
2024/03/25 10:05:31 ; 14.77 ; 672 ; 17.30 ; @ ;
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Sensor validation

—

/Validation was made on an open flum with comparison to a reference measurement technic (bubble to\

Water level [mm] from flowmeter

| FLASH ME !

7 ”
bubble: “Bubble flow 2 ) SETIER datalogger
v Brand related datalogger
1 -/ a-a view . (|0W tech) \ \
; g, |- AIPpressure measurement ] S
° 0 e = _
necessary to extract a bubble — Piezometer
] sensor(ref)
| froman submerged end of pipe. P = flum depth [ H = water level
- |- Gives the water high over the end v
open flum - P
3 of the pipe. Specification  |SEN0358
o . ;’gg:ni“er;eo:‘:‘”e’:‘::er , Operating Voltage DC 7-15V
; ‘i i i . " i Max Instantaneous Current 350mA
N “2 A i ;o 4 o ; nool ﬁ 3 Hod gﬁ A Effective Measuring Range 100-1500mm
E 79 I B il - | A i i % x‘ = S .! A g b i{ : Distance Resolution 0.1mm
é’ 60 1 :‘:‘i - i ?i 55! “‘ 1 ::1,%_ R Ez _ “{ l ’1 :t“s 3 3‘& “; _- *,% g :li Measuring Accuracy 1mm
g s0- S \ _-\ \: \ } Y (M ‘\. \, \% Sy x i Y 'E \: 2 : \ Distance Error +0.1%
. ¢ \\Q S NP Y A ¥ ‘\m[ ‘\\ _ ' T ¥ \‘\5 . \m vy Temperature Resolution 0.1°C
- e ha e Temperature Error +1°C
Measuring Frequency 30HZ
20 02-04 12 02-04 18 02-05 00 02-05 06 02-05 12 _ 02-05 18 02-06 00 02-06 06 02-06 12 02-06 18 Operating Temperature -20°C~ +80°C
b) pete andtime Sensor Acoustic Frequency 200KHz14%
90 1 | Pearson correlation = 0.9992 Directional Angle 12°i2°(-6dB)
P-value = 0.6664 ;
R? = 0.9984 _ Protection Grade IP65
80 1 | standard error of the regression = 0.5651 mm
Communication interface RS485

e Similar results
e Less than 3% error

 Standard error 0,6 mm
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Generates nearby WiFi with webserver

192.168.4.2

Measurement function
Data collection or suppression
Logging file collection or suppression

Try!
One by one please!
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Power supply:
battery 12V with solar panel

Acquisition rate : 1 minute

. Data logger

D:\ Ultrasonic sensor
Water surfacee : |

g_ ¥ '

Perspective view of a rectangular spillway
Flow = f (water level)

elablissement public ce I"Etad

/ Wastewater treatment plant process: reeds bed filters \

Outlet water flow measurement

Period: May 2023 to January 2024
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Date and time

b) Water level measured in the flum

Rainfall impact
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c) Rainfall for the same period
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