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Wehaveworkedon:

Å Hydraulicmodelling

ÅWater lossesmanagement

ÅMeter management

Å Demandcharacterizationand management

INTRODUCTION

Urbanwater efficiencyhas beenour researchareafor nearly20 years
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ÅWater diariesfulfilled by
consumers

Å Surveyson consumersΩ 
habits

Å Auditsin households

Å Pilotstudies

INTRODUCTION

Complementaryapproachesto learn how water is consumedat home

Å End-uses monitoring:

(2003)

(2016)
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WhyŘƻƴΩǘwe learn which
is the water devicebeing
usedby listeningto it?
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Å Easyattachmentto (i) inlet water hosesor (ii) water appliances

Å Registrationof water noiseduringwater consumption

Å Filteringof other noises(environment, people)

Å Storage of basicnoiseinformationas registered

Å Basic signalanalysis

DEVELOPMENT PLAN

Devicerequirements

WATEF 2018 - Development of a noise-sensing device for water end-uses monitoring
Roldán, Cobacho, Arregui, Tormos, Guill



© Copyright ITA- 2015

DEVELOPMENT PLAN

A short joint project wasdevised

Microphone Microcontroller Storage CardAmplifier

HydraulicEngineeringDpt.

ElectronicEngineeringDpt.

1 Final ǎǘǳŘŜƴǘΩǎdegree
Project fundedby the
SpanishMinistry

+
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Sketch of the device components 
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DEVELOPMENT PLAN

Stagesplanned

# Stage Time

1 Requirementsandbasicdesign July2017

2 Performancesimulation Sept. 2017

3 Firstprototype construction Oct. 2017

4 Preliminarytests Nov. 2017

5 Definitiveprototype construction Jan. 2018

6 Fullperformancetests Feb. 2018

7 Futuredevelopments June2018
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Å Theoreticaldesign

Å Testson Proteussoftware

Å Testson bench

THE PROTOTYPE

Å Firstassembling
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THE PROTOTYPE

Key trials and decisions
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Å Selectionof the sensor type:

THE PROTOTYPE

Key trials and decisions

Microphone AccelerometerPiezometer
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Å Selectionof the sensor element.

Å Selectionof the point for sensor 
installation.

THE PROTOTYPE

Key trials and decisions
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Å Selectionof the sensor element.

Å Selectionof the point for sensor installation.

Å Degreeof signalprocessperformedby the microcontroller:

THE PROTOTYPE

Key trials and decisions

Basic RMS 
and FFT 
analysis

No analysisat all, 
onlysampling
and storage
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Å Samplingrate: 120 kHz

Å Bandwidth: 60 kHz

Å Rawsampledinformation
storedwith no processing

Å Noisethresholdsetting

Å Batterylife: < 2 months

THE PROTOTYPE

Main (initial) features
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OPERATION

Sensingprocedure

Å Installation

Å Thresholdsetting

Å aƴŘ ƭƛǎǘŜƴΧ
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RESULTS

Twoexamplesamples(50 ms)
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RESULTS

Samplemeasuresin Universityrestrooms

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

17:44 17:47 17:49 17:52 17:55 17:58 18:01

R
M

S
 (

V
)

Daytimehour

WATEF 2018 - Development of a noise-sensing device for water end-uses monitoring
Roldán, Cobacho, Arregui, Tormos, Guill



© Copyright ITA- 2015

RESULTS

Samplemeasuresin Universityrestrooms

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

17:44 17:47 17:49 17:52 17:55 17:58 18:01

R
M

S
 (

V
)

Daytimehour

#1

#2

#3

#4

1. Basintapςfull open

2. Basintapςhalf open

3. Nextbasintapςfull open

4. Nextbasintapςhalf open

WATEF 2018 - Development of a noise-sensing device for water end-uses monitoring
Roldán, Cobacho, Arregui, Tormos, Guill


