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install  water-efficient  equipment (tap
aerators) and assess the user’s behaviour and
the impact on the entire urban water cycle

aracterize the energy sources (clean and
non=clean energy)
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estimate thé energy consumption in the urban
water cycle

estimate. the specific CO, emissions in. the
energy production
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link the observed water reductions with the
corresponding energy and carbon emissions
savings
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between the
annual and
the monthly
scale
approaches

Supported by FCT in the framework of the project N.° 17719, 33/S1/2015



WATEFCON 2018 Future of water in Europe: Local, regional and global best practice Aveiro 5-7 Sep 2018

Case study

Location
University of Aveiro
Department of Civil Engineering (DECivil)
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Case study

Baseline situation (self closing push tap)

* Q=6.71/min
* t=6.15s

Water-efficient appliances installed

tap aerators (flow reducers)

© ¢

4.7 1/min  3.91/min 3.41/min 2.0|/min
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Case StUdy water consumption reduction

average 46% smaller
discharge reduction

Aerators performance

and the impact of user preferences:

Aerator A (aerated flow) Aerator B (spray flow)

reduction of reduction of

discharge: 30%

discharge: 42%
consumption: 15% <:I @ consumption: 17% <:I

Aerator C (aerated flow) Aerator D (spray flow)

reduction of

discharge: 49%
consumption: 27% <:|

reduction of
discharge: 70%

consumption: 49% <:|

i
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Nat|0na| energy grld mIX Provider / Data source @

EDP — Energias de Portugal

Traditional energy sources

Clean energy Non-clean energy
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Distribution of EDP energy sources at a monthly (left) and annual (right) time scales
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National energy grid mix

power increase investments

2011 2012 2013 2014 2015 2016 2017 2020

246 MW
Picote Il

W P *
“Source: https://a-nossa-energia.edp.pt/centros_produtores/emp:
reend. hp?item_id=83&cp_type=he
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CO, emissions per kWh
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Specific CO, emissions due to electricity production at EDP at a monthly (left) and annual (right) time scales
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Energy required per m3

Urban water cycle

: water supply system

| * abstraction
|

* treatment
. distributionD

system

e drainage :

* treatment

* rejection :

energy required

) 3\ _
ratio (kWh/m3) _o@olume 0@ *

Provider
AdRA - Aguas da Regido de -\ AGUAS o REGIAO
& ) & .."\DEAVHRO
Ave I ro Q/ Grupo Aguas de Portugal
Data source —

-

ERSAR — Entidade Reguladora dos & ==, _
Servicos de Aguas e Residuos

Energy-for-water ratio
* same ratio during the whole vyear
(lack of monthly information);

e considers all the energy-consuming
stages&of the urban water cycle
required to supply 1m3 of water at the
building.

|—> network affluence coefficient

energy required

08 Ctotal volume of efflue

L» including billed and unbilled volumes J
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Energy required per m?

. energy required energy required
ratio (kWh/m?) = total volume of water + 0 total volume of effluent
25 4 - 1.00
20 + F .80 —
— 3
E S Fluctuation factors
S 0.60 %
E 5 * consumers habits reflecting sometimes the
2 0.40 ‘E economic situation;
5 E * the existence of network leakages and the
= 020 g repair and maintenance actions that are being
taken to resolve them;
0.00 . .
2011 2012 2013 2014 2015 2016 * the affluence of undue flows in perlods of
Year [] intensive precipitation;

* the need to resort to underground
abstraction in dry years.

I Billed water Unbilled water Energy ratio

Annual water supply and energy consumption
ratio at AdRA

Note: unbilled water includes illegal abstractions, losses and leakages
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Water consumption pattern

Data collection

* since the middle of 2010; The water consumption pattern
* measurements through a totalizer water meter; was evaluated at a monthly
* records at an hourly rate by telemetry; timescale, that is the highest
e in presence of missing records, certain time resolution available for the
assumptions had to be taken. remaining data used.
* 6 main toilets
Toilets * 70% of the building’s
70% water consumption
12%
p * 14 washbasins

Washbasins

* 12% of the building’s
m Laboratory = Toilets = Flush toilets and urinals ~ Washbasins water consumption

Distribution of water consumption points in DECivil
building
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Water consumption pattern

middle of the Winter and Summer Water consumption records
semesters, where classes take place * maximum values: 91.49 m3 in March 2014
89.98 m3 in November 2016

* lowest value: 7.33 m3 in August 2013

summer holydays
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Water consumption in the DECivil building at monthly (left) and annual (right) time scales
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Water, energy and CO, savings

a0 ) Aerator D

g ] Monthly analysis  Vs.  Annual analysis

S 30 - « 35 m3water « 35 m3water

% 25 16 kWh energy * 16 kWh energy

E 15

E 10 Monthly and annual time scale approaches:

g c e equal water and energy savings

= - * similar annual CO, emissions: difference of 5%

Aerator A AeratorB AeratorC Aerator D

B Water [monthly approach] Water [annual approach]
M Energy [monthly approach] Energy [annual approach] The energy mix varies from month to month,
¥ CO2 [monthly approach] €02 [annual approach] resulting in a variation on the CO, emissions

Potential savings for the four different types of throughout the year.

tap aerators at monthly and annual time scales
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Water, energy and CO, savings

Month CO, emissions _  Month CO, emissions

. I ) ) ) )
200% - . estimate with the estimate with the

9 I
174% > : yearly approach monthly approach -

150% : —
! Month CO, emissions :

Lot [ estimate with the monthly approach .
(L . I

50% A

\/\ /\ * Analysing the results month-by-month are
0%

— \/, \/ — observed relative differences of CO, emissions
estimates in each month of up to 174%.

-50% -

c 5 = - z £ g 5 s * This disparity is particularly visible in buildings
i g : . . )
8 2 4 affected by seasonal consumption variation, like

schools and touristic buildings, since carbon
emissions are also season related.

——Relative differences between approaches

Relative differences of CO, emissions
between the annual and monthly approaches
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Final remarks

l. Estimation of water, energy and CO, savings from retrofit devices

I > savings of around 50% on: Savi -
e water avings ratios:
* energy . ;
* carbon emissions - 0.45 kWh/m3
Aerator D % 76 g.CO,/m

The most efficient

Il. Comparison between the annual and the monthly time scale approaches

) _ _ overestimated
The results are time scale dependent: the annual analysis can conduct to elther< _
underestimated

results of the carbon emissions.

(particularly for buildings affected by seasonal water consumption variation such as schools and hotels)

Supported by FCT in the framework of the project N.° 17719, 33/S1/2015 15



Thank you for your attention!

Scientific Research and Technological Development Project

This study was performed in the framework of the project MoBaK - Modular Bathroom Kit, N.° 17719,
33/S1/2015 - Enterprises SR&TD Projects, funded by European Regional Development Fund (ERDF) through
Operational Programme for Competitiveness and Internationalization - COMPETE 2020.

Funding:

C@\‘ M PETE PORTUGAL UNIAO EUROPEIA
2020 2020 - o

Imeth nal

Team:

OLl ITALBCGX

Partners:

&, - Rita Novo Pombo
w} = LISLEI & ritanovo@ua.pt




