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Justification of the study

A Consideringhe water-energynexus,the reduction of water consumptionin
the building cycleis alsoreflected in significantenergyefficiency,taking into
accountthe reduction of energy consumptionto heat sanitary hot water to

pressurizethe water, and in the public systemsin the abstraction,pumping
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andtreatment of water and wastewater

A Introduction



Objectives

A Describean audit of water efficiencycarried out by ANQIP(PortugueseAssociation
for Quality and Efficiency in Building Installations) in the Department of Civil

Engineeringf the Universityof Aveirq

A The resultsobtainedin terms of reduction of water consumptionin the building, as
well as the correspondingestimatesfor the reduction of energyconsumption,as a

consequencef the water-energynexus

A The overall objective of the Department was to increasethe water and energy
efficiencyof the building, so the resultsof a complementaryenergyefficiencyaudit

arealsopresented | '

¥ I A Introduction
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Case study - Methodology

AWater efficiencyaudit

In November2016 ANQIPconducteda water efficiencyaudit in the buildingin
which sequencewas decidedto adjust the flow rates/volumesof the various
water devicesto the referencevaluesof letter "A" of the ANQIFabellingsystem
Althoughthis labelling systemcoversdeviceswith higher efficiency(categories
"A+" and "A++"), their application is not generally considered for public

buildings,in order to ensureproper functioning of drainagesystems,adequate

levelsof dza ScNffddt andfor healthreasons

A Network Characterization



Case study - Methodology

A Water efficiencyaudit

Thebuildinghas69 water devices distributedby:

- Urinalflushvalves(17);
- Showerhead$2);
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- Flushingeisterns,completedischargg16);
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- Flushingeisterns,doubledischargg3);

- Selfclosingtaps(23);

- Laboratorytaps,conventional11).

| A Case Study
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*Q‘ A Water efficiencyaudit - proposedmeasures
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: Urinal flush valves - In 14 of the urinals,only a smallreductionon the
‘ dlschaégetlme was made, from 7.12 seconds(on average)to 5
LR seconds

Showerheads Theinitial flow rate was 12 L/min, which was reduced
to 8 L/min by the applicationof a reducerpreviouslytested by ANQIP,
® : In Ocﬁ'er to ‘guarantee the desired flow rate for the local pressure
conditions

Flushingcisterns, complete dischar_%e- By simple regulation of the
): water inlet mechanism,t was possibleto reducethe initial discharge
{ volumefrom 9 L (onaverage)o 6 L

Flushingecisterns,doubledischarge Bysimpleadjustmentof the water
%nlet énftchzrg_)lim,the averagevolume of the dischargewas reduced
rom 0 4.
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Case study

A Water efficiencyaudit - proposedmeasures

Seltclosingtaps - Thesetaps had an averageflow rate of 7.6
L/min, which was reduced to 4.0 L/min by application of a
calibrated reducer, as in the caseof showerheads It was not
consideredadvisableto reducethe openingtime (closebetween
6 and 8 seconds), since lower values lead to successive
actuations

Laboratoryand servicetaps, conventionalones - In these taps,
due to their functions, it was not consideredappropriate any
operation

A Case Study
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' The water efficiency measuresproposedin the audit have been progressively
(J Implemented The flushing cisternsadjustmentwere implemented during the
£ auditing (November2016 and the placementof flow reducersin the tapsin
October2017.

Table 1¢ Water consumption reduction by type of device, in percentage Table 2 - Water consumption of the building per
device(estimatedvalues)

Future of Water|
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g Device Number of devices Average reduction Device %
g% Urinal 17 > 0% Urinals 12.5
Za Shower 2 33% Showers 2.5
Toilet (complete discharge) 16 33% Toilets 40.0
Toilet (double discharge) 3 25% Washbasins 35.0
Washbasin (self-closing tap) 23 40% Sinks (and other consumption) 10.0
Laboratory sink (conventional tap) 11 0% Total 100.0
.r
-
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Case study - Methodology

A Energyefficiencyaudit
Between 13th of Octoberand 20th of November2017, an energy audit was

performed to assessthe major energy consumption by building floor level

IncludingHAVC
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Case study

A Energyefficiencyaudit ¢ implementedmeasures

In 2016 2017 severalenergyefficiencymeasureswere introduced, namelythe
changingof lampstype and electriclighting control:

Replacement of corridors’ lighting systems: In corridors,all the projectorswere
replaced by new LEDsolutions reducing installed power by 25 times, and

consequentlya decreasan luminouspowerwasintroduced

The set point of the AVAC system was reduced from 24/25° Cto 20/21°C.

The classrooms and offices lighting systems were graduallybeen replacedby
LEDsystems

A Case Study
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A Energyefficiencyaudit ¢ results
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In 2016the energymanagementn the CivilEngineeringDepartmentreached11% of

electricity savingswith regardto the previousyear
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WatefCon 2018:

25000

In 2017the energysavingsvere even
higherthanin 2016 achieving 25%. 20000
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With the energyefficiencyplan

ter in Europe: Local, regional and global best

Energy (kwWh)

Implementedby the energymanagement

the i 2 G duitdi@gelectricityneedswere
reducedby 30%in the last2 years which
representssavingsaround5260¢ per yeat o

& Electricity 2015 M Electricity 2016 M Electricity 2017

eb Mar Apr May  June  July Aug  Sept Oct Nov Dec

;‘ Fig. 9 - Monthly average energy consumption in 2015, 2016 and 2017

A case Study
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Results Discussion

The water consumptionrecords show a reduction from 5688 m3 in 2016 to

3588 m3in 2017(36.9%less)

Accordingto studiescarriedout in Portugalby ANQIP(in the region of Aveiro)
the energy consumptionrelated to the consumption of water in dwellings
correspondsto almost 75% of sanitary hot water (SHW)heating and of about
25% of energy consumptionin the public water supply network, in the public

drainagenetwork andin the wastewatertreatment.

A Conclusions
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Results Discussion

According to data provided by the local water authority (AdRA, energy
consumptionin the supplypublic water network of the municipalityof Aveirois

0.838kWh/m3, and in the publicdrainagenetwork and wastewatertreatment is
0.818kWh/ma3.

Accordingwith the recordsof AdRA in the municipality of Aveiro an increase

coefficient of 1.33 should be consideredto include water losses, affecting

essentiallythe volumesabstracted treated and pumping

A Conclusions



Results Discussion

It wasregisteredthe reduction of the annualwater consumptionfrom 568.8 m3
to 3588 m3 (210 m3 in total) leadingto a reduction of energyconsumptionin

publicsystemof 406 kWh/year(210m3/year x 1,933kWh/m3 =406 kWh/yeau).

Themeasuresalreadyimplementedasa result of the buildingaudit will leadto a

(] E
@
S -
b~ =
08.":
eg -
2 :
£

reductionin emissionof almost100kg CQ/year.
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Conclusions

AThe estimated reduction of 210 m3 in water consumptionin the building leadsto reductionsin energy
consumptionin publicwater supplyand wastewaternetworksof around406 kWh/yeatr In the building,only
2.5% of the consumptiongshowers)imply the water heating,beingthe majority of the water consumption
in the buildingof cold water. Thus,the effectsof the nexuswater-energyare not significantin this caseat the
buildinglevel, where there is a reducedproduction of domestichot water, but are significantat the level of
publicnetworks

Aln the energy audit, it was observed that thermal comfort conditions are provided to the building
occupants in most of the time (70%). In cold months (November to March) the building tends to be cold
the heating system are required to provide thermal comfort, increasing the building energy demand fror
MWh/month to 26 MWh/month, meaning that building thermal envelope should have better thermal
insulation.

A Conclusions



Conclusions

Awith the implementation of energy efficiency measuresinvolvingthe electric lighting systemand better
managemenbf the buildingenergysystemsthe electricity consumptiondecreasedy 30%

Aln the buildingalmost30%of electricity consumptionis related with electriclights and 45%with office and
testingS Ij dzA LIY Sy & Qa

AThe efficient electric lighting measurescontribute for around 35% 14200 kWh/year, of the electrical
consumptionreductionreachedbetween2016and2017.

ATheremainingenergyreductioncanbe explainedby the occupancyariation, by the activity in the building
roomsand by the decreaseof the HVAGsetpointtemperature

ADespite the holidays period in August, a large energy consumptionoccurs due to the fact of several

equipment stay working and also severalresearchersin spite of the holiday period stay working in the
building

Alt can be also concludedthat the significantenergyreduction in the last two years,has a relative small
impactin the thermal comfort conditions

A Conclusions
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Increasing water and energy efficiency in university buildings:
A case study
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