
© Copyright ITA- 2018

© Copyright ITA- 2018

New trends in high frequency
water demand monitorization and analysis:

Experiencesand challenges

F. Arregui

farregui@ita.upv.es



© Copyright ITA- 2018

- What can be defined as high frequency monitorization?

- м ƳƛƴΣ ол ǎŜŎΣ мл ǎŜŎΣ м ǎŜŎΣ ΧΚ

- What for?

- Network operation

- Water meter management

- Water demand characterization

- WATER END-USE ANALYSIS

HIGH FREQUENCY MONITORING

What is it?

New trends in HF water demand monitorization and analysis
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Split water consumption into its fundamental components

WATER END-USE ANALYSIS

What is it?

New trends in HF water demand monitorization and analysis
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Improves network operation

ïWater demand modelling and forecasting

ï Network leakage management

ï Reduction of commercial losses

Enhances water conservation strategies through:

ï Behavioural understanding of water uses

ï Improved design of water devices

ï More efficient plumbing schemes

RESIDENTIAL WATER END-USE ANALYSIS

What for?

New trends in HF water demand monitorization and analysis



© Copyright ITA- 2018

Traditional

ï Flow trace analysis

Alternative

ï Pressure monitoring

ï Noise analysis

ï Flow switches

ï AI + Machine learning techniques

ï!ƴŘ ΧΦΦ aŀǊƪŜǘƛƴƎ

END-USE ANALYSIS

Main approaches

New trends in HF water demand monitorization and analysis
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BASIC PRINCIPLES OF FLOW TRACE ANALYSIS

New trends in HF water demand monitorization and analysis
High-performance 

water meter

High
frequency & resolution

reading

Periodic communications
to server
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BASIC PRINCIPLES OF FLOW TRACE ANALYSIS

What is used for analysis?

New trends in HF water demand monitorization and analysis

Water consumption flow trace
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BASIC PRINCIPLES OF FLOW TRACE ANALYSIS

Accuracy of the analysis

New trends in HF water demand monitorization and analysis

Meter 
measuring 
capabilities

Meter to logger 
communication

Logger  
recording and 

analysis 
capabilities

Software 
capabilities
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Χ ƻǊ what we think we see

New trends in HF water demand monitorization and analysis
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ARE THE SQUARES HORIZONTALLY ALIGNED?

New trends in HF water demand monitorization and analysis
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Flow trace analysis depends on the quality of the original flow trace:

ï Accuracy of the meter

METER MEASURING CAPABILITIES

What do we see?

New trends in HF water demand monitorization and analysis

Inaccurate water meter

Original flow trace
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Flow trace analysis depends on the quality of the original flow trace:

ï Sensitivity of the meter at low flows

METER MEASURING CAPABILITIES

What do we see?

New trends in HF water demand monitorization and analysis

Low flows not detected

Original flow trace
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Flow trace analysis depends on the quality of the original flow trace:

ï Frequency response (meter + communications) against flow changes

METER MEASURING CAPABILITIES

What do we see?

New trends in HF water demand monitorization and analysis

Slow water meter response

Original flow trace
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Flow trace analysis depends on the quality of the original flow trace:

ï Volume reading resolution of the meter

METER MEASURING CAPABILITIES

What do we see?

New trends in HF water demand monitorization and analysis
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WHAT IS THIS?

New trends in HF water demand monitorization and analysis
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WHAT IS THIS?

New trends in HF water demand monitorization and analysis
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WHO IS HIM/HER?

New trends in HF water demand monitorization and analysis



© Copyright ITA- 2018

WHO IS HIM?
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WHO IS HIM?
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WHO IS HIM?
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WHO IS HIM?

New trends in HF water demand monitorization and analysis
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WHAT QUESTION DO WE WANT TO ANSWER?

New trends in HF water demand monitorization and analysis

1 hour 1 minute

1 second10 seconds

What? Is it a who?

He/She? Name?
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New trends in HF water demand monitorization and analysis



© Copyright ITA- 2018

L{ L¢ th{{L.[9ΧΦΚ

New trends in HF water demand monitorization and analysis

6 min
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Flow trace analysis depends on the quality of the original flow trace:

ï Accuracy of the meter

ï Sensitivity at low flows

ï Frequency response against flow changes

ï Volume reading resolution

ï Flow rate sampling rate

METER MEASURING CAPABILITIES

What we see?

New trends in HF water demand monitorization and analysis
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Working principle of the meter

ïMechanical: Velocity ςPositive displacement

ï Non-Mechanical: Ultrasonic ςElectromagnetic

METERING TECHNOLOGIES AVAILABLE

Forflow trace analysis

New trends in HF water demand monitorization and analysis

Continuous flow
measurement

Flow signal is sampled 
to save battery
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Howdo we extractdata from the meter?

BASIC PRINCIPLES OF FLOW TRACE ANALYSIS

Accuracy of the analysis

New trends in HF water demand monitorization and analysis

Meter 
measuring 
capabilities

Meter to logger 
communication

Logger  
recording and 

analysis 
capabilities

Software 
capabilities
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By type

ï Pulse output
Å Mechanical (Reed switch)

Å Non-mechanical (Hall effect)

ï Communication protocol
Å M-BUS

Å Other protocols

ï Analogue output

By medium of communication

ïWired

ïWireless

BASIC PRINCIPLES OF FLOW TRACE ANALYSIS

How do we extract data from the meter?

New trends in HF water demand monitorization and analysis
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Slow communications

Poor volume reading resolution

Battery consumption

Reliability

Limited amount information

Disadvantages

Absolute readings

Additional information

Low cost

Volume reading resolution

Advantages

Availability & flexibility Backward flow

Pulse
output

Protocol 
comm.

METER TO READING COMMUNICATION

New trends in HF water demand monitorization and analysis
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From our experience, what works best is:

ïMechanical meter ςPositive displacement
Å Instantaneous response

Å Very good low flow sensitivity

Å Excellent accuracy

Å Highly repetitive instruments

ï Inductive pulse output
Å Reliable

Å Good frequency response

ïWired connection to logger

FINAL DECISION ON EQUIPMENT

Which configuration is best?

New trends in HF water demand monitorization and analysis
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BASIC PRINCIPLES OF FLOW TRACE ANALYSIS

Accuracy of the analysis

New trends in HF water demand monitorization and analysis

Meter 
measuring 
capabilities

Meter to logger 
communication

Logger  
recording and 

analysis 
capabilities

Software 
capabilities
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Memory capacity

How consumption data is stored in the logger

ï At fix intervals of time

ï Recording the time of occurrence of the pulses

Battery duration

ï Lithium batteries

ï Rechargeable batteries + solar panel

3G/GPRS communication

ï More data ςhigher transmission costs and battery consumption

Remote configuration capabilities ς2-way comm.

LOGGER  RECORDING, TRANSMISSION AND ANALYSIS 
CAPABILITIES

New trends in HF water demand monitorization and analysis
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BASIC PRINCIPLES OF FLOW TRACE ANALYSIS

Accuracy of the analysis

New trends in HF water demand monitorization and analysis

Meter 
measuring 
capabilities

Meter to logger 
communication

Logger  
recording and 

analysis 
capabilities

Software 
capabilities
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SOFTWARE

Need for advanced software tools

New trends in HF water demand monitorization and analysis

Pilot study

Limited number of users

Limited duration of monitoring period

Manual data downloading

Manual processing

High unitary cost

Large number of users

Unlimited duration of monitoring period

Automatic data transmission

Automatic processing

Low unitary cost

Extended study
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Web based software

ï Software does not have to be installed in a specific computer

ï It can be used with any web browser

5ŀǘŀ ƛǎ ǎǘƻǊŜŘ ƛƴ ǘƘŜ άŎƭƻǳŘέ ƛƴ ŀ ǎŜŎǳǊŜŘ ǎŜǊǾŜǊ

Advanced overlapped consumptions processing

Automatic end-use classification

Powerful querying tools

Data-base exporting features

Project management capabilities

SOFTWARE

Ideal features

New trends in HF water demand monitorization and analysis
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FLOW TRACE ANALYSIS ςSOFTWARE

Software. New web-basedapplication

It can be run throughweb browser

The latestversionis always
available

Securedata-repository

Multi-usercapabilities
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FLOW TRACE ANALYSIS ςSOFTWARE

Software. New web-basedapplication

ά9ȄǘŜƴŘŜŘέ capabilities

Widerrangeof end-uses

Configurable uses



© Copyright ITA- 2018

FLOW TRACE ANALYSIS ςSOFTWARE

Software. New web-basedapplication

ά9ȄǘŜƴŘŜŘέ capabilities

Up-to 4 metersfor oneuser
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FLOW TRACE ANALYSIS ςSOFTWARE

Software ςdesignedfor water demandresearch

ά9ȄǘŜƴŘŜŘέ capabilities

Manual croppingof overlapped
uses
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FLOW TRACE ANALYSIS ςSOFTWARE

Software ςdesignedfor water demandresearch

ά9ȄǘŜƴŘŜŘέ capabilities

Leakmanagement


