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Competence and Knowledge
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Acquired competences

The main competence acquired by a trainee or a construction
specialist after completing this module:

Ability to carry out construction work* in accordance
with the technical rules and considering sustainable
principles of (auxiliary)** construction resources use,
in way that ensures saving of resources without
affecting quality of work by adopting the best practices
in efficient use of water, timber and land.

* “construction work” can be replaced with a particular construction
field, e.g. facade insulation, plastering, building construction,
plumbing etc. (see the next slides with construction areas).

* other than main construction materials.

USE OF OTHER RESOURCES

Notes for the trainerand additional information:

Competence; the combination (selection) dfnowledge skillsand attitudeswhich allow to perform
a particularactivity.

The main competence and the construction areas in which it can bearsddrmulated.
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Acquired knowledge (1)

The knowledge acquired by a trainee or a construction specialist after
completing this module:

v" the main principles of efficient and sustainable use of construction
resources (including auxiliary resources);

v" knowledge about different ways of water usage throughout the building
life cycle, especially on use stage and construction stage of building;

v" the potential options of using water saving systems, rainwater
harvesting and greywater recycling systems in the building;

v adoption options of the best practices that can reduce or may entirely
avoid the need of water on construction site (when carrying out works);

USE OF OTHER RESOURCES

Notes for the trainerand additional information:

Here is a list of qualificationswhich canbe gainedat DaugavpilsConstructionTechnicalSchoolwithin
implemented vocational training programs and which can use the training module topics on
Sustainableonstructionin order to gaincompetencesandknowledgementionedabove

A BuildingTechnician

A FinishingWork Technician

A Dry Construction Technician

A EngineeringCommunication#\ssembler

Description of qualifications arttieir general competences, knowledge and skills can be found here:

FinishingWWork Technician
https://www.latvijaskvalifikacijas.lv/qualification/diplomgar-profesionalevidejo-izglitibu-ar-
profesionaloekvalifikacijuapdaresdarbutehnikis/

BuildingTechnician
https://www.latvijaskvalifikacijas.lv/qualification/diplomgar-profesionalevidejo-izglitibu-ar-
profesionaloekvalifikacijueku-buvtehnikis/?doing wp _cron=1592856313.2323319911956787109375
Dry Construction Technician

https://www .latvijaskvalifikacijass/kvalifikacija/diplomspar-profesionalevidejo-izglitibu-ar-
profesionalokvalifikacijusausasbuvestehnikis/

EngineeringCcommunicationg\ssembler
https://www.latvijaskvalifikacijas.lv/qualification/profesionakkvalifikacijasaplieciba
inzenierkomunikacijtmontetajs2/
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Acquired knowledge (2)

The knowledge acquired by a trainee or a construction specialist after
completing this module:

v importance of using water in the construction process in accordance
with technological instruction ensuring quality, strength and durability
of construction works;

v" possible ways of efficient timber use in construction work by minimizing
timber use without reducing stability and strengths of construction and
elements;

v' construction site affect on land used under and around the site and
ways of minimizing construction footprint on site;

v workers’ influence on efficient use of resources in construction by their
behavior, habits and rules observed.

USE OF OTHER RESOURCES

Notes for the trainerand additional information:
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Construction areas

USE OF OTHER RESOURCES

Notes for the trainerand additional information:
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Construction areas

11 For the construction specialists of EQF Level 4 —
construction technicians and construction workers.

Fields of Education and Training according to the ISCED-F
*  Bricklaying
*  Building construction *
* House building *
* Masonry and tile setting
* Painting and wall covering
* Plastering
*  Plumbing

* include facade insulation (EWI system)

USE OF OTHER RESOURCES

Notes for the trainerand additional information:

The constructionareasin which the main competenceof the topic & | ®f®ther NG & 2 dzdah8 a ¢
used

Fieldsof Educatiorand Training
Programmesand qualifications with the main content classified under 0732 Building and civil
engineeringaccordingo the ISCEB-(2013.

Dueto afact that the training moduleis designedwith possibilityto adaptit to specificqualification,
to makeit more generalor more specific,accordingto a i NI A gkSeBefice backgroundand level
of knowledgeas well asin line with a particular qualifications¢ areasto use competencesand
knowledgeacquiredfrom this topic maybe significantlyaried
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Introduction
Use of other resources

USE OF OTHER RESOURCES

Notes for the trainerand additional information:

Seethe nextslides
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Introduction (1)

There are identified 8 main sustainable construction or green building
principles that should always be considered when designing, building,
maintaining a building:

v Energy Efficiency
Resource Efficiency
Durability
Water Efficiency

Indoor Environmental Quality
Reduced Community Impact
Homeowner’s Education and Maintenance

NN N NS NEN

Sustainable Site Development

USE OF OTHER RESOURCES

Source
KrugerA., C Seville GreenBuilding Principlesand Practicesin Residential Gonstruction Delmar
Cengagé.earning2013. 21 p.

Notes for the trainerand additional information:

Theseprinciplesare similarto the approachdefinedby LEED, BREEAvid other greenbuildingrating
systems

NB! PrinciplesiResourceEfficiency 3Vatér Efficiency are consideredwithin this module

10



Co-funded by the DGT4SCS

Erasmus+ Programme

of the European Union PROJ ECT
Introduction (2)

* Water Efficiency principle: reducing the amount of water used
inside and outside the building through increased efficiency and
minimizing opportunities for more consumption.

* Resource Efficiency principle: reducing the total quantity of
materials required to build or remodel a building, including
selecting materials that are extracted, processed, and delivered to
the job site with the least environmental impact and energy use;
reusing previously used materials; and recycling of construction
waste*.

USE OF OTHER RESOURCES

Source
KrugerA., C Seville GreenBuilding Principlesand Practicesin ResidentialConstruction DelmarCengage
Learning2013. 21 p.

Notes for the trainerand additional information:

Within this trainingmoduleissueof savingother resourcesor auxiliaryconstructionresourcedike water,
timber andlandis coveredneither savingof the constructionsmaterials

* @..recycling of construction wastedt ¢ for further information see the training topic a2 I a i S
YIyl3SySyisé
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Introduction (3)

Reduction of the use of the materials in the buildings

Do we really need to build this at all?
How can we reduce the need for materials?

Possibilities:

= Reduce the need for materials, adaptable buildings
* Economical use of materials

= Minimizing materials losses and wastage on site

= Use materials in ways that ensure their durability

= Maximizing recycling

USE OF OTHER RESOURCES

Source

BergeB., TheEcologyof BuildingMaterials Routledge 2009 448 p.

Notesfor the trainer and additional information:

Forda | ar@terialsin waysthat ensuretheir R dzNJ 0 sed TkaihidgiModule topic @ 5 dzNJ @ A £ A G &
constructiong 2 NJ a ¢

The module & ! &of other NB & 2 dzidie$ dhese possibilities § 9 02y 2 YA Olu$exoS F FA OA ¢
YIS NRdafad § A Watdridlsy 2 8.4 S a4 ¢

Connectionto other topicswithin the training material
dWasteManagemeng, éDurabilityof constructionwork<.
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Introduction (4)

NB!
Efficient use of other resources (water, timber, land)
in construction should never affect on quality of works
or reduce strength and durability.

NB!
The challenge is to meet construction needs
by efficient, economical use of resources.

REMEMBER

USE OF OTHER RESOURCES

Source
Expertguidelinesor ConstructiorSpecialist&l rainingon Sustainability202Q 7 p.

Notesfor the trainer and additional information:
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1. Efficient use of Water

USE OF OTHER RESOURCES

Notes for the trainerand additional information:

Seethe nextslides
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1. Efficient use of Water (1)

® \Water is an essential resource, but only
about 0.01 %, is surface water found in
rivers and lakes and thus readily accessible.

1000 B Water consumption

M Population increase

® Pressures on freshwater resources across 800

the globe are growing due to population
growth, increased industrial activity, 600
urbanisation and changing lifestyles.

® During the 1990s, the world’s population 400
increased almost fourfold, while water use
increased by about 10 times. 200

® The main goal nowadays is to adopt the
best practices that can reduce or may o
entirely avoid the need of water. 1900 1920 1940 1960 1980 2000

USE OF OTHER RESOURCES

Source

BokaldersV., M. Block. The Whole Building Handbook. How to Design Healthy, Efficient and
SustainableBuildingsEarthscanLondon, 2010318 p.

KibertC.J, Sustainable Construction Green Building Design and DelWdgy: 2016. 36 p.

Notes for the trainerand additional information:

Globalwater deplationt of all 9 I NIvdte®, anly 2.75 %is freshwater,and of that, three-quarters,or

about 2 percent, is sequestered,or locked up, in glaciersand permanentsnow cover. Only a tiny

fraction of planetarywater, about 0.01 % is surfacewater found in rivers and lakesand thus readily
accessible

In i 2 R Id@&yQater hasbecomevery limited. The wastageof water is incredible,and exhausting
groundwater, one of the primary sourcesof water in constructionindustries,addsto the woe. Water

tablesin urban areasare depleting due to increasingpopulation and expansionof piped drinking
water. Andit isdecliningin rural areasbecauseof lakesand pondsdrying

Theactualissueof nowadayss to adoptthe best practices that can reduce or may entirely avoid the
need of wateiXthus allowing water to be used for moramportant consumption.
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1. Efficient use of Water (2)

Water use in Europe by economic sector, 2017

m Agriculture, Forestry and Fishing

m Electricity, gas, steam and air
conditioning supply

® Mining and quarrying,
Manufacturing and Construction

® Service industry

® Households

USE OF OTHER RESOURCES

Source

European Environment Agency. Use of freshwater resources in EAvaglable from:
https://www.eea.europa.eu/dataand-maps/indicators/useof-freshwaterresources3/assessment
[Accessed 31 May 2020]

Notesfor the trainer and additional information:

Building constructionindustry is one sector which consumesa substantiallyhigh amount of water
every year. The growing constructionactivity as a responseto the need to meet the demand for
housingand infrastructurein the city causesenvironmentalimpacts,amongwhich one of the most
relevantis the increaseof water useandpollution duringthe constructionprocess

The statisticsshow that, in Europe,the constructionand the use of buildingsaccountsfor about a
quarterof allwater use

Accordingto the data shown on chart agriculture accountsfor around 58 % of total water use,
followed by 18 % for energy production and 11 % for manufacturingand constructionindustries
householdqusestageof building)usealmost10 %of total water in Europe

Datacoverage

EEAMember countries Austria, Belgium, Bulgaria, Croatia, Cyprus,Czechia Denmark,Estonia, Finland, France,Germany,

Greece,Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg,Malta, Netherlands,Norway, Poland, Portugal,
Romania SlovakiaSloveniaSpain,SwedenSwitzerland;Turkey UnitedKingdom.
Cooperatingcountries Albania,Bosniaand HerzegovinaNorth Macedonia,Montenegro,SerbiaKosovo
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= Co-iugded by the DGT4SCS
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1. Efficient use of Water (3)

Water and Construction life cycle stages

Al Raw material supply e Water is used throughout the
Product AZ Transport ' construction life cycle, from the
A3 Manufacturing . .
v " extraction of raw materials to make
i ranspor .
Construction A products, through manufacturing, the

5 Construction i .
Bl Use construction process and in the use

(-]

g. Realted to B2 Maintenance phase of buildings (for bathing,

" g thebuilding B3 Repair cleaning, etc) and at end of life during

| £ fabric B4 Replacement the demolition process.

5 [ BS Refurbishment e How th :

E Related to B6 Operational energy use ow the conStruc“on'SECtor ljlses
the building B7 Operational water use water, the products it puts into
operations buildings, how consumers behaviour,

€1 Demolition the availability of innovative products/

C2 Transport
C3 Waste processing
C4 Disposal

End-of-life processes are highly important.

USE OF OTHER RESOURCES

Source

Water Efficiency the contribution of construction products. Construction Products Associatian: 2015

Available fromhttps://www.constructionproducts.org.uk/media/87904/water_efficiency_report.pdf
[Accessed 31 May 2020].

European Standard EN 15978:2011. Sustainability of construction wasdsessment of environmental
performance of buildingsCalculation method.

Notesfor the trainer and additional information:

Thebuilt environmentis a major userof water resources

Water is used throughout the constructionlife cycle,from the extraction of raw materialsto make
products,in the manufacturingphase,duringthe constructionphase,and obviouslyin the use phaseof
buildings (homes, offices, schools,hospitals, hotels etc.) for bathing, cleaningetc. Finallywater is a
resourceoften usedin the demolition procesgespeciallyto suppresgust) at end of life of building
This training module is focusedon efficient use of water on construction stage and use stage of
building.

Howthe constructionsectoruseswater, the productsit putsinto buildingsand infrastructureand how
consumer behaviour is influenced by regulation and the availability of innovative products and
processess therefore highlyimportant. Atrainer emphasizeshat a well-plannedconstructionprocess
canachievea significantsavingin water consumption

** \Nater usein the manufacturingprocessconstructionproductsA & diseuissedwithin this training
material However, a trainer can list types of construction products which need water for its
manufacturing (1) pre-cast concrete and other cementbased products, (2) plastics and resins, (3)
wood panels,(4) ceramics(5) glass{(6) paints (7) in quarries,(8) steel
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1. Efficient use of Water (4)

Types of water in and around a building

Task/ Exercise

1. What types of water are used in and around a
building do you know? Please name!

2. Please give your explanation for each type of water
listed in the next slide!

3. Atrainer makes corrections.
Group discussion.

USE OF OTHER RESOURCES

Notesfor the trainer and additional information:

Before discussinga sustainableuse of water in constructionand during the use stageof construction
works, it isimportant to define commonterms. Definitionsof the mostimportant conceptsthat should
be understoodin discussiorof the buildingwater systemsare providednext.

Task before types of water are namedand explanationis given, a trainer asksstudentsd 2 K typesof
waterdoyou] Yy 2 g K€
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1. Efficient use of Water (5)

Types of water in and around a building

Portable water
Groundwater
Stormwater
Rainwater/ harvesting
Reclaimed water
Blackwater

®* e e e e o o

Greywater

USE OF OTHER RESOURCES

Source
KibertCJ, SustainableConstructiorGreenBuildingDesignand Delivery Wiley. 2016 331-332p.

Notesfor the trainer and additional information:

A trainerlists and eplainsthe types of waterwWhen previous task is done).

Portablewater - water that is safe/suitablefor humanconsumption(i.e., hashigh quality and low risk of
harm). Generallyis obtainedfrom groundwateror surfacewater sourcesandthen processedo increase
its quality to drinkingwater standards

Groundwater - water that is found undergroundin rock formations, such as aquifers and in soils
Groundwateris extracted for human consumptionusing shallowwells or deep, artesianwells Water
that seepsinto the groundto addto the supplyof groundwaterisreferredto asrechargewater.
Stormwater - water that doesnot infiltrate into the groundand either runs off into bodiesof water or
enters the stormwater system Includeswater from the precipitation of rain and snow, water from
melting snow,andwater from overwatering

Rainwater - water from liquid precipitation, excludingwater from snow, hail, and sleet, that has not
entereda stream,lake,or other body of water.

Rainwater harvesting - the collection, storage,and use of rainwater. After purification, rainwater is
usuallyvery safeandof highquality.

Reclaimedwater - water from a wastewatertreatment plant that hasbeentreated and canbe usedfor
non-potable purposes, such as landscapeirrigation, cooling towers, industrial process uses, toilet
flushing,andfire protection.

Greywater- is the wastewatergeneratedin householdsor office buildingsfrom streamswithout fecal
contamination,i.e. all streamsexceptfor the wastewaterfrom toilets. Water from (1) showers,(2)
bathtubs, (3) bathroom sinks(washbasins),(4) washingmachines(laundry),and (5) drinkingfountains
Greywatercontainsa minimumamountof contaminationand canbe reusedfor certainapplications
Blackwater - wastewater generated from (1) toilets and bidets which is heavily and directly
contaminatedwith humanfaecesand/or urine and may contain contaminatedsolid material, suchas
toilet paper. Thiswastewateris highly infectious Blackwatercontainspathogensthat must decompose
beforethey canbe releasedsafelyinto the environment

*Dark greywater (or blackwatersometimes); water from kitchensinks,dishwashersandlaundry(eg in
Australiathesewatersare not recycledgreywater, but blackwatei.

Sewage a combinationof both blackwaterandgreywater Alsohighlyinfectious
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Source

Lowest risk . (
Most preferable Reduce ‘F or reduce using water

Co-funded by the DGT4SCS

Erasmus+ Programme

of the European Union PROJ ECT
1. Efficient use of Water (6)

Water conservation hierarchy

‘ Avoid water consumption,

conservation measures.

Reuse water within a single
process or use harvested
water for another purpose
without treatment.

Use harvested water
for another purpose
after treatment.

\

USE OF OTHER RESOURCES

FORMARVYocational training on sustainable buildings maintenance and refurbishment. Project
N0539465LLP1-20131-PFLEONARDOMP.

Notesfor the trainer and additional information:

Therearethree waysof water conservation

u
i

i

reductionof water consumption

reusageof water within a single processor usageof harvestedwater for another purpose
without treatment;

recyclingg usageof harvestedwater for anotherpurposeatfter treatment.

Atrainer presents to studentsthe hierarchyto be takeninto accountin water conservation

First, the reduction of consumption,followed by re-use of water doesnot require treatment to be
reusedand finally reuse of waste waters that requires some kind of treatment. Empathizethat is
better to reduce water use and avoid generatingwastewater at first, than to have to identify
alternative water suppliesand reuseoptions Highlightedthat we should look into reusinglow-risk
water sources suchasrainwater or storm water, before recyclinghigher risk sourcewater, suchas
greywaterand sewage(greywaterg non-toilet householdwastewater sewage- toilet wastewater)
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1.1. In building/
during use stage of building

USE OF OTHER RESOURCES

Notes for the trainerand additional information:

Seethe nextslides
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Key answers

® Toilet flushing °
® Bathing and shower .
® Washing dishes °
® Washing clothes .
® Taps/ hand basins °

USE OF OTHER RESOURCES

Task/ exercise

DGT4SCS
PROJECT

1.1. In building/ during use stage of building (1)

Uses of water in building

Where is water used in building? Please name!

Food and drinks
Cleaning

Car washing
Garden watering
Others

Notesfor the trainer and additional information:

A trainer names/listsways of water usein the building (use stageof construction)in slide Before

studentsshouldbe askedto list waysof water usein the building

A normal householdin a developedcountry usesabout 175-215 liters of water per personper day.
With the new water-savingtechnologiesnow availableon the market for showers,taps, toilets, as
well asclothesand dishwashingnachinesijt is possibleto reducewater consumptionby 50 per cent

without difficulty andwithout loweringthe standardof living or of hygiene
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1.1. In building/ during use stage of building (2)

Ways of water conservation in building

¥v" Water saving systems - appliances/plumbing fixtures
G v Metering and labeling
v Changing habits and behaviour of user -

¥ Rainwater harvesting systems
(use in building and around building)

LETE Y v Greywater recycling systems

Q
é

USE OF OTHER RESOURCES

Notesfor the trainer and additional information:
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1.1.1. Water saving systems

USE OF OTHER RESOURCES

Notes for the trainerand aditional information:

Thenext slidesdescribethe maintypesof plumbingfixtures currentlyin useandtheir low-flow/high-
efficiencyalternatives Theissueis - to reducewater use by installinglow water use appliancesand
plumbingfixtures
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1.1.1. Water saving systems (1)

Efficient Taps @) Reduce
reduce water flow rate assist the user to avoid wasting water [
through the tap Il a
by automatically turning by stopping automatically
off after a preset time when the use ends NO
single lever mixers v temporized v’ sensor taps LEAKAGE

with aerators
with flow restrictors
intelligent taps

ANENENEN

USE OF OTHER RESOURCES

Source
BokaldersV., M. Block TheWhole BuildingHandbook How to DesignHealthy, Efficientand Sustainable
Buildings 321-323 p.

Notesfor the trainer and additional information:

Water-efficient taps (1) either reducewater flow rate throughthe tap or (2) they assistthe userto avoid
wastingwater by automaticallyturning off after a presettime (pushtaps),or (3) by stoppingautomatically
whenthe useends(e .g. usinginfrared sensors)

Useof singlelever mixer instead of two handle mixer. While you wait, turning the two handles for the
water to reachthe right temperature and the right volume, a lot of it flows unuseddown. Singlelever
mixerssavewater sincethey can be quickly adjustedto the right temperature Singlelever mixer taps
regulateboth water flow andtemperaturewith a singlelever. Awater-savingtap is a singlelevertap with
low water flow in the normal position. It is possibleto force the water flow by pushingthe leverupwards,
but as soon as it is releasedit automatically returns to the normal flow position Thesetaps save
approximately30% of water.

Useof tap aerators Theseare attachmentsthat either fit onto the end of the tap or canbe inserted
inside of the existing spout They control the amount of water that flows through the tap without
affectingthe water pressureasthey mix the water with air. Theaeratoractsasa sieve,separatinga single
flow of water into manytiny streamswhich introducesthe air in to the water flow. Alsoasthere is less
spacefor the water to flow through, the water flow is reduced,resultingin water savings

Useof flow restrictor. It is usedto restrict the flow of water to your tap or showerthus reducingyour
consumptionof water. FlowRestrictorsare idealfor situationswhere a TapAeratorsare not suitable
Useof intelligent taps. Theyconsumeup to 60%lesswater than conventionataps A precisionelastomer
reactsautomaticallyto changesn the water pressureand changests shape ensuringthat the water flow
is constantlylimited to only around5 liters per minute.

Useof temporizedtaps. The pushbottom processone-time permit accesgo a specificquantity of water
for a certain period of time rangingbetween 6 and 8 secondonly and than are self closingby cutting off
the water automaticallywhich helpsand contributesto the preservationof water consumption

Useof sensortaps or electronictaps. Theyare usuallyinstalledin public places Theyhelp to savewater
by controlling usagebasedon hand movements Theyreducethe probability of leakage Sensorfaucets
helpto saveapproximately60-80 %of water.

Il Dripping and leaking taps waste large amounts of water.
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1.1.1. Water saving systems (2)

Efficient Taps 6 Reduce

Case study - water flow of different taps

N | e |= s | 9§
Y 2 ” : /ﬁ”""”i‘ ) ; B\\&

W/

save 3 liters i
save 4 liters : i '
G save5 liters save5liters o5ye gliters

Traditional Mixer Temporized Click-clack Thermostatic Electronic
two handle mixer single lever mixer single lever mixer

NB! Efficient water tap is one of the
simplest water saving systems.

USE OF OTHER RESOURCES

Source
FORMAR Vocational training on sustainablebuildings maintenance and refurbishment Project No.
539465LLP1-20131-PFLEONARDOMP,

Notesfor the trainer and additional information:

Atrainer explainghe water savingsachievedwith the different water tapsalternatives

Main conclusionsfter comparisonof different water taps

\% Thermostatidapssaveup to 50 %of water

\% Electronictapssaveup to 80 %of water

\% Thereforeanadequatewater tap is one of the simplestwater savingsystens

Traditionaltap ¢ two handlesmixer.

Mixer tap/ single lever mixer - one lever that performs two actions temperature adjustmentswhen
movedfrom right to left; flow adjustmentswhen movedup anddown.

Temporizedtap - the pushbottom processone-time permit accesgo a specificquantity of water for a
certain period of time rangingbetween 6 and 8 secondsonly and then are self closingby cutting off the
water automaticallywhich helpsand contributesto the preservationof water consumptionandthe water
useresponsiblyto avoid roaring without supervision,especiallyin public placeslike: parks,schoolsand
other.

Mixer tap/ singlelever mixer with waste Clickclack - a ClickClackWasteis the most popularoption of
wastes,asit hasa simpledesignmakingit easyto use Yousimplypushdown on the stopperonceto close
it andclickit againto openit. Clickclackwastesare alsoreferred to aspushbutton wastesor sprungplug.
Thermostatictap - is a mixerthat allowsfor the soughtafter temperatureto be selected,which remains
constant,evenwhen other tapsare openedin the samehouse Thethermostaticvalvemixesthe hot and
cold water to your pre-selectedtemperature and reacts instantly to any changesin the pressureor
temperatureof the water supplyby re-adjustingthe mix of hot and coldwater.

Electronictap or sensortap - with electricity supply,the sensorcandetectan object, like a handopposite
the basintap. Thesolenoidvalveopenswhen an obstructionis perceived Thisway, water flows through
the pipe and spout Whenthere is no objectin front of the sensor,this devicesendsthe correspondent
signal Electronictaps are usuallydesignedwith a low flow rate, an aerator in the spout and systemor
materialsthat preventleakage
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1.1.1. Water saving systems (3)

Efficient Taps (5 Reduce

Tasks/ exercises

1. Based on the date rovided, please calculate water savings
per year (liters) by using taps with different water flow
(liters per minute)!

2. Calculation should be done for household of 4 people, each
uses a tap 8,1 minutes per day, 365 days per year.

3. Please compare water savings of alternative water efficient
taps (liters per year)!

4. Group discussion/ a trainer makes corrections if necessary.

USE OF OTHER RESOURCES

Notesfor the trainer and additional information:

In order to help studentsto gain a practicalidea of the water savingsachievedwith the different
water taps alternativesa trainer asksthem comparesavingsof water by eachtype of tap mentioned
onthe previousslide
Calculationsre basedon:

U water flow of different taps(liters per minute) ¢ seedataof the previousslide

U assumptionNo 1: peopleusethe tap for bathinghands8.1 minutesa dayin average

0 assumptionNo 2: water usea householdof 4 people,eachusesa tap 365 daysper year

(everyday)
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1.1.1. Water saving systems (4)

Efficient shower heads @) Reduce
With flow With control With novel Aerating Pulse-plate
restrictor valve/ stop button spray patterns  shower heads shower heads
\} | \ 2 -

v Permanent water savings are better provided through the installation of
well-engineered showerheads - aerating and pulse-plate heads.

v For user it is important to feel a powerful spray from a shower without
using excess water. Optimal flow - 6 liters per minute.

USE OF OTHER RESOURCES

Co-funded by the DGT4SCS
Erasmus+ Programme
of the European Union PROJ ECT

Source
KibertCJ, SustainableConstructiorGreenBuildingDesignand Delivery Wiley. 2016 338-339p.

Water Efficiency the contribution of construction products. Construction Products Association: 2015. 18 p.

Notesfor the trainer and additional information:

Personabathingaccountsfor muchof the water usewithin homes,hotelsand other residences

Non-aerating shower heads Thesework by restricting the water flow through them and squeezingit
through very small holes Thismeansthe water comesout under more pressure,so it givesa harder,

more massaginghoweringexperience

Lowflow showerheads Theseshowerheadswork by restrictingthe volume of water that they allow to

flow throughthem. Newermodelscanreducethe volume of water usedby half.

V  Flowrestrictors. They slowdown the water flow goingout from the showermixer. Theaverageflow
limiter can saveup to 50% of water usedin shower It reducesthe flow, but can alsoreducethe

amountof pressureis getting from shower.

V Stopbutton/ control valve. Fortemporarily stoppingwater flow while showering,e.g. to apply soap
or shampoo,a shower stop button is practical They make it possibleto turn off the water while
preservingthe hot-cold adjustment A shower stop button is installed between the mixer and the

showerhose

V Spray patterns. A variety of spray patterns are also available,ranging from misty to pulsing and
massagingTheseshowerheadgypicallyhave narrower sprayjets and a greater mix of air and water

enablingthem to providewhat feelslike a full-volumeshowerwhile usingfar lesswater.

Permanentwater savingsare better provided through the installation of well-engineeredshowerheads
Themainrequirementsof usersfor a satisfyingshowerare temperaturestability, adequatewater volume
and distribution, and perceivedskin pressure It canbe achievedby usingmore innovativetechnologies

without usingexcesswater - the aeratingshowerheads,andthe W LJdfJta [Shddver heads

V  Aeratingshowerheadsentrap air within the droplet, creatinga biggerdroplet without the needfor a
higher volume of water. The resultantimpact on the skin feelslike a larger droplet and therefore

shouldprovidemore usersatisfaction

V Pulseplate shower head works by deflecting droplets backwardsinto an expansionchamber This
actioncausegressureto build andwhenit reachesa certainlevel,the water bouncesbackout of the
chamber Theresulting pulsationoccursbetween 30 and 40 times per secondand manipulatesthe
surfacetensionof the water to ensurethat the pressureis ashighaspossiblein everysingledrop.
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1.1.1. Water saving systems (5)

- Co-funded by the DGT4SCS

Efficient shower heads 6 Reduce

Case study - shower time using different heads

Parameter Conventional Water—efficient Water—efficient
shower head shower head 1 shower head 2

Water flow 20 I/min 12 I/ min 6 I/min

Qauntity of water 1401

Shower time 7 min 12 min 23 min

v" It is possible to shower for three times as long with the
same quantity of water in modern water-efficient shower
heads as in conventional ones.

USE OF OTHER RESOURCES

Source
Bokalders V., M. Blockhe Whole Building Handbook. How to Design Healthy, Efficient and
Sustainable Building821-323 p.

Notesfor the trainer and additional information:

Permanentwater savingsare better provided through the installation of well-engineeredshower
heads The main requirementsof usersfor a satisfyingshower are temperature stability, adequate
water volumeanddistribution, and perceivedskinpressure
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Modern toilets use less water (4-6 liters) than their predecessors (12 liters).

Co-funded by the
Erasmus+ Programme
of the European Union

1.1.1. Water saving systems (6)

Efficient toilets @) Reduce

Available technologies of water saving toilets (6 liters and less):

DGT4SCS
PROJECT

» gravity tank toilets

» dual-flush toilets

» flushometer toilets
pressure-assist toilets

vacuume-assisted toilets

v VvV Vv

infra-red controlled flushes

USE OF OTHER RESOURCES

Source

KibertCJ, SustainabléConstructiorGreenBuildingDesignand Delivery Wiley. 2016 338p.

Water Efficiency the contribution of construction products. Construction Products Association: 2015. 17 p.

Notesfor the trainer and additional information:

A Modern toilets uselesswater than their predecessorsNowadaysall toilets installedhavea nominal
_ flushvolumelessthan 6 liters. Old productsflushin excessof 14 liters of water whenused
A Availabletechnologiesof water savingtoilets (6 liters andless)

- Gravitytank toilets. Usebasicallythe samedesignas for older toilets, but with steepersidesto

allowmore rapid cleaningduringthe flushcycle

- DuaHlushtoilets. Havetwo buttons (or handles)for flushing,one for minimal needssuchasurine,
whichuses2-3.8 liters per flush; the secondfor a maximumflow of 4-6 liters.
- Flushometettoilets. Capturepressuredevelopedin the flushcycleto assistin the subsequenflush.
- Pressureassisttoilets. Usea tank-in-tank designto propeladditionalwater into the bowl with each
flush. Theresultis a more efficient, thoroughflushthat clearssolids,debris,leadsto lessclogging
- Vacuumassistedtoilets. Usethe reverseprinciple of a flushometertoilet by employinga vacuum,
which is regeneratedby flushingaction, to pull the wastewaterfrom the toilet. Theyuse 0.5-1.2
) liters per flush. Suchtoilets are commonon boats,trains, startingto be installedin blocksof flats.
A Innovationsreadilyavailableon the markettoday to reducethe amountof water neededfor flushing
include (1)_better designed pans (2) dual flush cisterns and (3) infra red controlled flushes to

preventmultiple flushes

A Thelowestflush rate with conventionaltechnologyis 4 litres per full flush (2.6 liters per par t flush).
A flush volume aslow as 1.5 liters of water is availableon the market but can only achievethis by

forcingthe water throughwith a jet of air.

A If there isariskthat the water flow in sewagepipeswill be too slow after installationof water-saving
technology,a flow increasercan be installed It consistsof a collectiontank that collectsthree/ four

flushesbefore emptying

Urinal controlsare alsokeyto managingwater use Earlyurinalstendedto flushautomaticallyat aregular
interval, whereasthe latest technologiesallow urinals to be flushed only when used and only when
buildingsare occupied In addition, flush-free urinals so calledwater lessurinals, may be appropriatein

somecircumstances thoughthey still needwater for cleaning
Il Leakingtoilets wastelargeamountsof water.

***Extra examplefor trainer; lota foldingtoilet https://www .youtubecom/watch?v=vTKiXBEBmMNg
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Co-funded by the DGT4SCS

Erasmus+ Programme

of the European Union PROJ ECT
1.1.1. Water saving systems (7)
Efficient toilets 6 Reduce

Case study — water consumtion of different toilets

Type of toilet Liters per Flush

v

Ceiling-level cistern 12 Water .

consumption of
Old seat-level cistern 9 different
Seat-level cistern (Europe 1980-90s) 6 models of flush

toilets varies
Two-button system (US 1990s-2000) 6or 3,8

greatly.
Two-button system (Europe since 2000 ) 4or2 v Over the years
Urine-sorting toilet* 40r0,2 development
Vacuum toilet 0,5 has moved in

| et ) the direction of

Aeroplane toilet (low-vacuum) 0,1 water efficiency.

USE OF OTHER RESOURCES

Source
Bokaldersv., M. Block TheWholeBuildingHandbook Howto DesignHealthy,Efficientand Sustainable
Buildings325p.

Notesfor the trainer and additional information:

Thefirst flush toilets had a cistern near the ceilingand used12 liters of water per flush. Therewere
eventoilets that used25 liters of water per flush. Whenthe cisternwasmoveddown behindthe seat,
flush volume decreasedto 9 liters. Since2000 most new installedtoilets in Europeuse 4 liters per
flash Forexamplein UKsince 2001isrequiredthat all toilets installedhavea nominalflushvolumeless
than 6 litres.

* Someseparatingtoilets, e.g. urine-sorting flush toilets, flush faeceswith 5 liters of water and urine
with 0.2 liters.
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1.1.1. Water saving systems (8)

@ Reduce

Task — case study

1. Find a real case of water efficient appliances and
plumbing fixtures (at home, in school, etc.)

2. Find out technical data of its water consumption,
describe possible affects on water saving.

3. Take a photo (an item should be visible).
4. Present to the group.
5. Group discussion.

* other option - a trainer organises a training excursion

USE OF OTHER RESOURCES

Notesfor the trainer and additional information:

Case study (home work + presentation in class and/ or training excursion).

Askstudentsto find a real caseof water saving/efficient appliancesand plumbingfixtures, find out
technicaldata of water consumption,describepossibleeffect on water saving take a photo and send
to the teacherwith description,andpresentto the group.

Students present results of their surveys in a class, a trainer discuss a case with students.

NB! It is suggestedfor trainer to organise a training excursionwith the group for discovering
facilities/ appliances/fixtures usedin the school/ training centre (taps, shower heads,toilets). The
case,appliances/fixtures, technical specificationof water consumption,other materials should be
preparedby the trainer beforehandin order to ensurehigh quality training process
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1.1.1. Water saving systems (9)

Alternative systems 6 Recycle

A single module of sink and toilet @ Reduce

v' A complex water efficient appliance:
integration of the sink and toilet in a single
module.

v' The system recycles sink water (greywater)
for toilet flushing. Saves fresh water from
being wasted on flushing.

v' Can be used in office buildings, in hotels,

single-family  homes, in  apartment
buildings/ residences, in school /university 1. used sink water is captured
dorm roomes. 2. thenisfiltered and

3. routed to toilets

USE OF OTHER RESOURCES

Source

BokaldersV., M. Block The Whole Building Handbook How to Design Healthy, Efficient and
Sustainabléuildings 321-323 p.

Elliot, M., Armstrong, AL,obugliq J. and Bartram, Jlechnologies for Climate Change Adaptation
The Water SectoRoskilde: UNBRisoeCentre,2011. 124 p.

Notesfor the trainer and additional information:

Nowadays,there are severalalternative systemsavailableto optimize water consumption Water
efficient appliancesand fixtures canbe more complex For example,the integration of the sink and
toilet in asinglemodule ¢ water from the sink(greywatel)) is usedto flushin the toilet.

Work principlesof the system: the system captures used bathroom sink wdileresand routes it to
toilets, thereby saving fresh water from being wasted on flushing.

Examples of products:

0 TheAQUSsystemcleansandfilters water that flows down standardsinkdrains Wateris heldin a
reservoirinstalledin the vanity below the sink Whenthe toilet flushes,water is piped from the
reservoirto the toilet tank.

U Rocasystem The basinof the W+W s integrated on the upper part of the tank of the toilet,
allowingthe reuseof the water we needto washourselvesn the flush of the cistern A selective
systemdiscardsthe waste water, while a powerful filtering systemkeepsthe remainingwater
cleananddisinfected
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1.1.1. Water saving systems (10)

Alternative systems 6 Recycle

Examples — a single module of sink and toilet @ Reduce

Eco Bath (Jang Wooseok) Sloan Aqust™ Roca Company (W+W)

Sink water is filtered to flush toilet.

USE OF OTHER RESOURCES

Source

EcoBath (JangwWooseol. Availablefrom:

https://www .behancenet/gallery/94675YEco-Bath [AccessedB1 May 202(0.
https://interestingengineeringcom/new-proposatfor-water-recyclingf/Accesse®1 May 202(.
https://www .goodshomedesigiom/innovativeeco-bath-systemjangwoo-seok[Accesse®B1 May 202(

SloanAqusGreywaterSystemAvailablefrom:
https://www.waterwisetech.net/specs/sloan_aqus_information_brochure.pd€cessed 1 November
2020]

https://www .yumpucom/en/document/read3076703&sloanaqusgreywatersystemspecificationsheet
[Accessed November202(.

RocaCompanyM/+W. Availablefrom:

http://www .rocacom/rocalife/ww-basinand-toilet-one-singlepiece[AccessedB1 May 2027.
http://www .rocacom/whereto-find-us/exhibition/pointsof-salelist/points-of-salelist_/points-of-
sale/pointsof-salelist [AccessedB1 May 2027 .
http://www.santehnikasveikals.lv/product_info.php?products_id=91/AZcessed 1 November 2020]
(available in Latvia)

Notesfor the trainer and additional information:

A trainer commentsthat there are several examplesof good practices/ products ready to apply in
buildingssuchasthe onesshownin the slide

Exampleof productsand linkswith their technicaldata are usedfor the nexttask Linksshouldbe given
to studentsto completethe task
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1.1.1. Water saving systems (11)

Alternative systems 6 Recycle

@ Reduce

Task/ exercise

1. Please find information and technical data
about listed products (using online resources)!

2. Are these products available in your country?

3. Please find similar products which are not
listed (using online resources)!

4. Group discussion (pros and cons).

USE OF OTHER RESOURCES

Notesfor the trainer and additional information:

Atrainer asksstudentsto find information about listed products(a singlemodule of toilet and sink),to
checktheir availabilityon the localmarket, possibilityof orderinganddelivery,to find similarsystems
Linksshouldbe givento studentsin order they cancompletethis task Forexamplesof listed products
andlinkswith their technicaldataseethe previousslideandits notes

Group discussionis organizedin a classroom A trainer discuseswith students advantagesand
disadvantagesf usingthe singlemoduleof toilet and sink
A possiblepros savewater consumption saveplace relativelysimplesystemetc.;
A possiblecons relatively expensivenot wide assortment,not easyto buy in eachsanitary
engineeringshopetc.
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1.1.2. Metering, labeling,
changing habits

USE OF OTHER RESOURCES

DGT4SCS
PROJECT

Notes for the trainerand aditional information:

See the next slides.
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1.1.2. Metering, labeling, changing habits (1)

Water metering 6 Reduce

¢ Installing water meters for different areas, called
submetering, helps in measusrument and verification of
water use. Submeters give building owners detailed
information on water usage and can contribute to high |-uu-ru
quality water use management.

# Smart meters enable water utilities to conduct
regular meter reads of customers throughout the day,
provide customers with real-time water consumption
data, as well as quickly detect water losses in the system.

#  Give visual or audible feedback to the user about water
consumption and rely on behaviour change.

USE OF OTHER RESOURCES

Source
FORMAR Vocational training on sustainablebuildings maintenance and refurbishment Project No.
539465LLP1-20131-PFLEONARDOMP,

Notesfor the trainer and additional information:

Atrainer explainsto studentswhat are water meters,smartmeters how they canbe usedto control the
water use Themost effective strategyfor effective urbanwater managemenis water metering. A water
meter measuresthe amount of water suppliedto a consumerover a specifiedperiod, traditionally for
billing purposes

Submeters It isassumedhat up to 5%of water usedin buildingsis beinglost due to leakagesSubmeters
canbetied into buildingmanagementsystemsandalarmedsothat leakscanbe detectedin realtime.
Smart Meters. Enablewater utilities to conductregular meter readsof customersthroughout the day,
provide customerswith reaktime water consumptiondata, as well as quickly detect water lossesin the
system Smart water meters allow user to automatically track the amount of water he uses,
givinghim greatervisibility and control over his usage Meters alsoallow usersto find and fix leaksmore
quickly. It canmeasureboth water consumptionand energyconsumptionfor water heating Meters make
it easierto seehow, where water is beingusedso userscanbe asefficient aspossible Researcheshows
that customerson a meter typicallyusearound 12%lesswater.

Smart Water Metering (SWM) technologyis now being used in many countries SWM allows water
authoritiesto gainwater meter readingsremotely and at a higherfrequency,andin a format that canbe
utilised for various purposesincluding demand and consumptionmanagement,leakagedetection and
water conservation The ability to collect, analyzeand relay water use data to the water useralmostin
reaktime hasthe potentialto causesignificantchangesn water usebehaviourpatterns.

***Additional readingfor trainer:
Smart water meter. Quensus Videa Availablefrom: https://waterless.solutions/watermeters [Accessedl4
November202Q

A Smart water metering technology for water management in urban areas. The Padlable from:
https://watersource.awa.asn.au/technology/innovation/smastater-meteringtechnologyfor-water-
managementin-urban-areas/[Accessed 14 November 2020]

A 1 dzii 2 Y nrdR SV 3. Availabie®oin: https://viedaisudenslv/ [Accessed 4 November202Q

A 1 dhn nARySaEE A NIy R o @ 84y d2A & D & Avalable from:
http://www.mesa. Iv/med|a/ADN%ZOS|stemas%ZOapraksts[patbessed 14 November 2020]
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1.1.2. Metering, labeling, changing habits (2)

Water labeling schemes (a) 6 Reduce

v The European Water Label is a voluntary labeling
scheme launched in 2014 aimed at promoting water
efficient devices.

v" Providing consumers with information on the water
consumption and efficiency ratings of water-using
devices in order to influence their choice in selecting
more water efficient devices.

v" The scheme aims to make it easy for installers and
consumers to identify which products will save water,
money and energy when installed and used correctly.
Under the scheme, you can see how water efficient a
product is by looking at its label like the example shown.

www.europeanwaterlabel.eu

USE OF OTHER RESOURCES

Source

Kelly,D.A. The EuropeanWater Label An analysisand review. ConferencePaper September2013
Schoolof the Built EnvironmentHeriot-Watt University Edinburgh

The Water LabeEuropearBathroomForum,RueBelliard12/1040, BrusselsBelgium. Available from:
http://www.europeanwaterlabel.eu/[Accessed 3 June 2020]

Notesfor the trainer and additional information:

The labellingand certification of water-usingdevices,in order to provide efficiencyinformation to
consumers,is a relatively new initiative, being implementedin some countriesonly over the last
decade

Labellingschemessuchasthe Water EfficiencylLabelinggenerallyusea rating systemto indicatethe
efficiencyof the devicewhilst alsostatingthe water consumptionor flow rate figures
Certificationschemeshowever, are quality marksawardedto deviceswhosewater consumptionis
below a certain efficiencytarget, such as WaterSensgwww.epagov/watersense/)in the USAand
Waterwise(www.waterwiseorg.uk/) in the UK Both typesof schemecanbe voluntary or mandatory
andare often combinedwith devicespecificperformancestandards

38


http://www.europeanwaterlabel.eu/

- Co-funded by the D GT4 S C S
Erasmus+ Programme
of the European Union PROJ ECT

1.1.2. Metering, labeling, changing habits (3)

Water labeling schemes (b) 6 Reduce

ONE LABEL FOR ALL WATER & ENERGY

USING BATHROOM PRODUCTS SacerLabet ?
R l;n ODV‘V‘a';er Label
H _ ?
— 5
‘ f“‘{' \ 100 kWh/p.a. b
15 ?
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USE OF OTHER RESOURCES

Source

Kelly,D.A. The EuropeanWater Label An analysisand review. ConferencePaper,September2013
Schoolof the Built EnvironmentHeriot-Watt University Edinburgh

The Water LabeEuropearBathroomForum,RueBelliard12/1040, BrusselsBelgium. Available from:
http://www.europeanwaterlabel.eu/ [Accessed 3 June2020].

Notesfor the trainer and additional information:

TheEuropeanWater Labelc evolution

TheEuropeanwater Label, introducedin 2014, developedand supportedby TheEuropeanindustry
for Tapsand Valves(CEIRand applicable not only throughoutthe EU,but alsoin Israel,Switzerland,
RussialUkraine,and Turkey

The primary aim of this new labeling schemeis to provide a single classificationsystemacrossall

member countriesto inform consumersof the water consumptionof water-usingdevices In doing

s0,it hopesto makewater efficient deviceson the market easilyidentifiableand, thus, help promote

the efficient useof householdwater.

A trainer explains where it is shown on the label & 2 I (O2N0 & dzY LAt AS2NJFE2TRN Iy RO &
G 9y § NiH &8 éNP fRadat@é O2 y ¢
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Source

Kelly, D.AThe European Water Label: An analysis and revimmference PapeBeptember 2013School
of the Built EnvironmentHeriotWatt University, Edinburgh.

The Water LabeEuropearBathroomForum,RueBelliard12/1040, Brussels, BelgiunAvailable from:
http://www.europeanwaterlabel.eu/[Accessed.3 June 2020].

Notesfor the trainer and additional information:

*Thisis extramaterial.

1 Bathroomtaps

3 Non-mixingtaps

5 Horizontaldrum washingmachine
2Kitchentaps

4 Mixingtaps

8Impellortype washingmachine

A trainer discusswith studentsthe water efficiency standardsfor selectedwater-using device labeling
schemesTheinformation is designedspeciallyfor trainersand studentsof EQH.evel5 and higher. Not for
studentsacquiredEQH._evel4.
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