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EPBD (Objetives vs. EPBD (Objetives vs. ToolsTools))

OBJETIVESOBJETIVES

�� Stricter regulationsStricter regulations

�� The promotion of low The promotion of low 
energy new buildingsenergy new buildings

�� Strong retrofit of Strong retrofit of 
existing buildingsexisting buildings in a in a 
costcost--benefit contextbenefit context

TOOLSTOOLS

�� Minimum requirements Minimum requirements 
(article 5)(article 5)

�� Energy certificate; (article 7)Energy certificate; (article 7)

�� Inspection  of boiler and airInspection  of boiler and air--
conditioning systems; (articles conditioning systems; (articles 
8 and 9 respectively)8 and 9 respectively)
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Energy Efficiency in buildings

Final goal: reduce the energy consumption

C C ==
ENERGY REQUIREMENTSENERGY REQUIREMENTS

EFFICIENCY OF THE SYSTEMEFFICIENCY OF THE SYSTEM

REDUCTION OF THE ENERGY CONSUMPTION 

REDUCTION OF THE ENERGY REQUIREMENTS(DEMAND)

INCREASE OF THE EFFICIENCY OF THE SYSTEMS

USE OF ALTERNATIVE ENERGY SOURCES (RENEWABLE ENERGY)

THE ENERGY CONSUMPTION Heating

Cooling

DHW

Lighting

EnergyEnergy consumptionconsumption andand

reglamentaryreglamentary optionsoptions

LevelLevel 0          0          LevelLevel 1                 1                 LevelLevel 2               2               SpanishSpanish RegulationsRegulations
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MinumumMinumum requirementsrequirements
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Climatic zoningClimatic zoning
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Climatic zoningClimatic zoning

Demandas Calefacción y Refrigeración. 
Vivienda Aislada según Código Técnico.
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LIMIT VALUES FOR 
CHARACTERISTIC 

PARAMETERS

CUMPLE LAS EXIGENCIAS 
DE LA SECCIÓN HE1, 

LIMITACIÓN DEMANDA ENERGÉTICA

CUMPLE LAS EXIGENCIAS 
DE LA SECCIÓN HE1, 
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LimitLimit valuesvalues forfor Madrid ( D3 )Madrid ( D3 )
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LimitsLimits forfor WinterWinter
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LimitsLimits forfor SummerSummer
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Verificación Administrativa

Resultados en Pantalla

Motor de Cálculo

LIDER: LIDER: TheThe nationalnational commoncommon tooltool
Interfaz GráficaBase de Datos

Datos 
Usuario

Ayuda  en Pantalla
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�� The energy performance indicatorsThe energy performance indicators

�� The comparison scenarioThe comparison scenario

�� The performance scaleThe performance scale

�� The procedure to get the indicatorsThe procedure to get the indicators

Elements of the certification scheme:
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ExampleExample: : HeatingHeating demanddemand

ofof single single familyfamily dwellingsdwellings

in Barcelonain Barcelona
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EnergyEnergy performanceperformance indicatorsindicators

�� MainMain indicatorsindicators : : OverallOverall COCO2  2  emissionsemissions andand primaryprimary

energyenergy consumptionconsumption

�� ComplementaryComplementary indicatorsindicators::
HeatingHeating requirementsrequirements

CoolingCooling requirementsrequirements

HeatingHeating primaryprimary energyenergy consumptionconsumption

……....
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TheThe comparisoncomparison scenarioscenario: How : How 

similar are similar are thethe buildingsbuildings comparedcompared
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TheThe comparisoncomparison scenarioscenario

a)a) BuidingsBuidings ofof thethe samesame ageage

b)b) BuildingsBuildings in in thethe samesame climateclimate

c)c) BuildingsBuildings ofof thethe samesame use  use  

d)d) cc + same compactness+ same compactness

e)e) c + c + samesame shapeshape andand sizesize

f)f) c + c + samesame shapeshape, , sizesize, , orientationorientation andand thethe samesame
windowwindow toto wallwall ratio.ratio.

g)g) f + f + samesame HVAC and HWP systems ..
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TheThe comparisoncomparison scenarioscenario

((residentialresidential buildingsbuildings))

a)a) BuidingsBuidings ofof thethe samesame ageage

b)b) BuildingsBuildings in in thethe samesame climateclimate

c)c) BuildingsBuildings ofof thethe samesame use  use  

d)d) cc + same compactness+ same compactness

e)e) c + c + samesame shapeshape andand sizesize

f)f) c + c + samesame shapeshape, , sizesize, , orientationorientation andand thethe samesame
windowwindow toto wallwall ratio.ratio.

g)g) f + f + samesame HVAC and HWP systems ..
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TheThe comparisoncomparison scenarioscenario

(non(non--residentialresidential buildingsbuildings))

a)a) BuidingsBuidings ofof thethe samesame ageage

b)b) BuildingsBuildings in in thethe samesame climateclimate

c)c) BuildingsBuildings ofof thethe samesame use  use  

d)d) cc + same compactness+ same compactness

e)e) c + c + samesame shapeshape andand sizesize

f)f) c + c + samesame shapeshape, , sizesize, , orientationorientation andand thethe samesame
windowwindow toto wallwall ratio.ratio.

g)g) f + f + samesame HVAC and HWP systems ..
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�� The energy performance indicatorsThe energy performance indicators

�� The comparison scenarioThe comparison scenario

�� The performance scaleThe performance scale

�� The procedure to get the indicatorsThe procedure to get the indicators

Elements of the certification scheme:
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ciónReglamentaI

CEN CEN criteriacriteria

TheThe limitslimits ofof thethe energyenergy clases are clases are basedbased onon 3 3 energyenergy

performanceperformance indicatorsindicators::

�� TheThe correspondingcorresponding toto thethe objectobject buildingbuilding..

�� TheThe average average indicatorindicator correspondingcorresponding toto similar similar newnew

buildingsbuildings thatthat fulfullfulfull strictlystrictly thethe thermalthermal regulationsregulations

applicableapplicable in 2006in 2006

�� TheThe average average indicatorindicator correspondingcorresponding toto similar similar existingexisting

buildingsbuildings accordingaccording toto thethe existingexisting buildingbuilding stock in 2006stock in 2006

ciónReglamentaI ciónReglamentaI ciónReglamentaI ciónReglamentaI
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MethodologyMethodology toto calculatecalculate in in 

residentialresidential buildingsbuildings

�� SelectionSelection ofof thethe samplesample ofof buildingsbuildings

�� ObtentionObtention ofof thethe indicatorsindicators forfor thethe samplesample providedprovided

thatthat theythey fulfullfulfull strictlystrictly thethe 2006 2006 thermalthermal regulationsregulations

�� MathematicalMathematical CaracterizationCaracterization ofof thethe resultresult

ciónReglamentaI
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MathematicalMathematical CaracterizationCaracterization ofof thethe

resultresult: average : average valuevalue andand deviationdeviation
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ExampleExample: CO: CO2 2 emissionsemissions forfor single single 

dwellingsdwellings in Madridin Madrid
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LimitsLimits ofof thethe scalescale : : situationsituation ofof thethe

referencereference valuesvalues andand widthwidth ofof thethe

classesclasses
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Basic Basic criteriacriteria

�� TheThe average average valuevalue ofof willwill be in be in thethe boundbound
betweenbetween classclass C y D C y D 

�� WithinWithin C C andand D D willwill be be thethe 85 % 85 % ofof thethe buildingsbuildings thatthat
fulfillfulfill strictlystrictly thethe regulationsregulations, 10 % in , 10 % in classclass B B andand 5% in 5% in 
classclass EE

�� ClassClass B B shouldshould be be reachablereachable by by buildingsbuildings initiallyinitially placed placed 
in in classclass C  C  whenwhen optimizedoptimized in a in a costcost--benefitbenefit contextcontext
withourwithour recoursrecours toto renewablerenewable energiesenergies..

�� TheThe efforteffort toto movemove fromfrom classBclassB toto classclass mustmust be be 
equivalentequivalent toto thethe efforteffort toto movemove fromfrom classclass C C toto classclass B B 

ciónReglamentaI
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WidthWidth ofof classesclasses C C andand DD
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ClassClass BB
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NormalisedNormalised scalescale::

ClassificationClassification IndicatorIndicator

lookinglooking forfor a simple a simple wayway toto expressexpress thethe limitslimits forfor thethe

differentdifferent indicatorsindicators atat thethe differentdifferent buildingbuilding typestypes andand

thethe differentdifferent climatesclimates
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CEN CEN proposalproposal
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ciónReglamenta

objeto

I

I
IEE =

 demanda

ncalefaccióIEE

Not valid to

determine the
classes

according to
the criteria
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SpanishSpanish optionoption
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Frecuencia Acumulada de la Demanda de Calefacción en 

Porcentaje de Superficie Útil

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

-0.5 0 0.5 1 1.5 2

Demanda de Calefacción Normalizada

S
u
p
er
fi
ci
e 
Ú
ti
l

Cádiz

Almería

Valencia

Sevilla

Bilbao

Barcelona

Granada

Toledo

Vitoria

Zamora

Madrid

Burgos

WEIBULL

A         B               C                  D               E

 
Frecuencia Acumulada de la Demanda de Calefacción en 

Porcentaje de Superficie Útil

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

-0.5 0 0.5 1 1.5 2

Demanda de Calefacción Normalizada

S
u
p
er
fi
ci
e 
Ú
ti
l

Cádiz

Almería

Valencia

Sevilla

Bilbao

Barcelona

Granada

Toledo

Vitoria

Zamora

Madrid

Burgos

WEIBULL

A         B               C                  D               E

 
Frecuencia Acumulada de la Demanda de Refrigeración en 
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NormalisationNormalisation ofof thethe limitslimits
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ExtensionExtension toto existingexisting buildingsbuildings
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SetSet ofof scalesscales forfor a a givengiven climateclimate
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ConclusionsConclusions aboutabout thethe scalescale

�� TheThe scalescale distinguishesdistinguishes clearlyclearly thethe energyenergy efficientefficient buildingsbuildings
fromfrom thethe nonnon--efficientefficient onesones

�� ItIt isis sensitivesensitive toto thethe improvementsimprovements in a in a certaincertain buildingbuilding. . 

�� ItIt isis possiblepossible forfor everyevery buildingbuilding typetype endend everyevery climateclimate toto getget
thethe classclass A. A. 

�� TheThe setset ofof scalesscales providesprovides informationinformation aboutabout thethe reasonsreasons ofof a a 
badbad permormancepermormance andand hencehence itit suggestssuggests thethe correctivecorrective actionsactions
toto be be takentaken..

�� ItIt isis stablestable enoughenough so as so as toto be be applicableapplicable, , atat leastleast, , duringduring thethe
periodperiod ofof time time betweenbetween twotwo updatesupdates ofof thethe regulationregulation

�� ItIt isis applicableapplicable toto newnew andand toto existingexisting buildingsbuildings

sad@tmt.us.es

�� The energy performance indicatorsThe energy performance indicators

�� The comparison scenarioThe comparison scenario

�� The performance scaleThe performance scale

�� The procedures to get the indicatorsThe procedures to get the indicators

Elements of the certification scheme:
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OPTION A: CALENER, THE OFFICIAL TOOL
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DefinitionDefinition ofof systemssystems in in 

CALENERCALENER--GT GT 

sad@tmt.us.es

CALENER CALENER 

Output Output ofof thethe tooltool

sad@tmt.us.es

CALENERCALENER

Output Output ofof thethe tooltool

sad@tmt.us.es

BUILDINGBUILDING

LIMIT VALUES OF 

CHARACTERISTICS 

PARAMETERS

COMPONENTS BASED OPTION PERFORMANCE BASED OPTION

LIDER

CALENER
PRESCRIPTIVE 

CERTIFICATION

D OR E

OPTION B: PRESCRIPTIVE CERTIFICATION 

FOR BUILDINGS THAT FULFILL THE 

REGULATIONS
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ClassClass D D dwellingsdwellings in in climaticclimatic zonezone AA--33

TodasTodasTodasTodasCaldera eléctrica efecto Joule

TodasTodasTodasTodasCaldera con acumulación

TodasTodasTodasTodasCaldera sin acumulación

Instalación de agua 
caliente sanitaria

-TodosATodosAire/Aire- Aparatos Conducto Único

ATodosCTodosAire/Aire- AparatosCompactos

ATodosDTodosAire/Aire- Aparatos Divididos

Instalación de 
refrigeración

----Caldera eléctrica efecto Joule

--
GAS
**

-Caldera ind. mixta sin acumulación

GAS
****

-
LIQ
**

GAS
Todas

GAS
****

Caldera ind. mixta con acumulación

GAS
****

-
LIQ
**

GAS
Todas

GAS
****

Caldera individual

DBFDBomba de calor-Aparatos Conducto Único

FCTodosFBomba de calor-AparatosCompactos

FDTodosFBomba de calor-Aparatos Divididos

Instalación de calefacción

<2<2≥≥≥≥2≥≥≥≥2Compacidad

Envuelta

4321

OPCIONES DE OBTENCIÓN DE CLASE D
CONCEPTO
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IndexIndex

�� TheThe EPBDEPBD

�� EnergyEnergy consumptionconsumption andand reglamentaryreglamentary optionsoptions

�� MinimumMinimum requirementsrequirements

�� EnergyEnergy certificationcertification

�� PrescriptivePrescriptive certificationcertification ofof lowlow energyenergy buildingsbuildings
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�� TheThe factfact: : EvenEven ifif peoplepeople are are ableable toto use use properlyproperly thethe
simulationsimulation toolstools, , mostmost ofof themthem are are notnot ableable toto getget a a lowlow
energyenergy buildingbuilding underunder a a costcost--benefitbenefit basisbasis atat a a reasonablereasonable
time.time.

�� TheThe wrongwrong messagemessage: : ToTo getget lowlow energyenergy buildingsbuildings thethe best best 
optionoption isis toto taketake more more andand more more stricterstricter valuesvalues ofof thethe limitslimits
ofof characteristicscharacteristics parameterparameter givengiven by by thethe regulationregulation

�� TheThe inverseinverse problemproblem: : GivenGiven a a certaincertain energyenergy classclass, how , how toto
designdesign thethe buildingbuilding?.?.

INFLUENCIA DEL ESPESOR DEL AISLAMIENTO 
MADRID; Muro Norte, Sur, Sureste, Este
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Example: Increase the insulation in walls
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How How toto obtainobtain thethe overalloverall energyenergy

efficientefficient indicatorindicator

IEE calefacción envolvente

IEE refrigeración envolvente

IEE calefacción sistemas

IEE refrigeración sistemas

IEE ACS sistemas

IEE calefacción

IEE refrigeración

IEE ACS

IEE total

IEE ACS demanda

sad@tmt.us.es

IEEglobal= IEE calefacción  Φcalefacción + IEE refrigeración Φrefrigeración +IEE ACS ΦACS

ciónreglamentaSC

objetoSC

ciónreglamentancalefacció

objetoncalefacció

ncalefacció

pasocoef

pasocoef

D

D
IEE

η

η

.

.

∗=

ciónreglamentaSR

objetoSR

ciónreglamentaiónrefrigerac

objetoiónrefrigerac

iónrefrigerac
pasocoef

pasocoef

D

D
IEE

η

η

.

.

∗=

ciónreglamentaACS

objetoACS

ciónreglamentaACS

objetoACS

ACS
pasocoef

pasocoef

D

D
IEE

η

η

.

.

∗=

ciónreglamenta

ciónreglamenta

ncalefacció
Etotal

ónEcalefacci
=φ

ciónreglamenta

ciónreglamenta

iónrefrigerac
Etotal

ciónErefrigera
=φ

ciónreglamenta

ciónreglamentaACS

ACS
Etotal

E
=φ

Weighting coefficients

f (climatc zone)IEE Dc IEE Sc
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IEE TotalIEE Total
IEEt = IEE calefacción   Φcalefacción +  IEE refrigeración   Φrefrigeración

+  IEE ACS  ΦACS

Clase total C C D D D D D D …

Clase Calefacción C C C C C C C C …

Clase Refrigeración D D D D E E E E …

Clase ACS A B C D A B C D …

There are many combinations of the complementary

enegy performance indicators that gives a certain

value of the global energy performance indicator
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ExampleExample: : combinationcombination ofof heatingheating

demanddemand ((envelopeenvelope) ) classclass andand

efficiencyefficiency ofof thethe heatingheating systemsystem classclass

toto getget a a certaincertain classclass ofof thethe indicatorindicator

forfor heatingheating

Clase Energía
IEE Dc A B C D

E C D E E

D C C D E

C B C C D

B A B C C

A A A B C

IEE Sc
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The inverse problem: example of useThe inverse problem: example of use

�� SevilleSeville

�� UUWall Wall = 0.82 W/m= 0.82 W/m22KK

�� UUFloor Floor = 0.52 W/m= 0.52 W/m22KK

�� UURoof Roof = 0.45 W/m= 0.45 W/m22KK

�� UUWindow Window = 5.7 W/m= 5.7 W/m22KK

5.0 m

8.0 m

8.0 m

sad@tmt.us.es

10% 15% 20% 25%
100/0 D D C C

75/25 D D D D

50/50 D D D D

25/75 E E E E

0/100 E E E E

S/N (%)
% Glazing

% Glazing

23.9-38.6

17.6-27.3

27.4-42.0

<10.7

>42.1

10.8-17.5

Seville

Units: kWh/m2 year

If Floor Area = 160 m2 : 

Glazing Area = 0.15 × 160 m2 = 24 m2 

South Glazing Area = 0.15 × 160 m2 × 0.75 = 18 m2

North Glazing Area = 0.15 × 160 m2 × 0.25 = 6 m2

The inverse problem: example of useThe inverse problem: example of use
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ExampleExample

10% 15% 20% 25%
100/0 D D C C

75/25 D D D D

50/50 D D D D

25/75 E E E E

0/100 E E E E

10% 15% 20% 25%
100/0 D D E E

75/25 D D E E

50/50 D D E E

25/75 D E E E

0/100 D E E E

10% 15% 20% 25%
100/0 E E E E

75/25 E E E E

50/50 D D E E

25/75 D D D D

0/100 D D D D

10% 15% 20% 25%
100/0 D D D D

75/25 D D D D

50/50 D D E E

25/75 E E E E

0/100 E E E E

NE/SO (%)
% Glazing

SE/NO (%)
% Glazing

S/N (%)
% Glazing

E/O (%)
% Glazing

10% 15% 20% 25%
100/0 D C C C

75/25 D D D D

50/50 D D D D

25/75 D D E E

0/100 D E E E

10% 15% 20% 25%
100/0 D D D D

75/25 D D D D

50/50 D D D D

25/75 D D D D

0/100 D D D D

10% 15% 20% 25%
100/0 D E E E

75/25 D D E E

50/50 D D D D

25/75 D D D D

0/100 D D D D

10% 15% 20% 25%
100/0 D D D D

75/25 D D D D

50/50 D D D D

25/75 D D E E

0/100 D E E E

NE/SO (%)
% Glazing

SE/NO (%)
% Glazing

S/N (%)
% Glazing

E/O (%)
% Glazing

From 

UWall = 0.82 W/m
2K

to 

UWall = 0.66 W/m
2K

From 

UWindow = 5.7 W/m
2K

to 

UWindow = 2.7 W/m
2K

10% 15% 20% 25%
100/0 C C B A

75/25 C C C B

50/50 D D C C

25/75 D D D D

0/100 D D D D

10% 15% 20% 25%
100/0 D D D D

75/25 D D D D

50/50 D D D D

25/75 D D D D

0/100 D D D D

10% 15% 20% 25%
100/0 D D D D

75/25 D D D D

50/50 D D D D

25/75 D C C C

0/100 D C C C

10% 15% 20% 25%
100/0 D C C C

75/25 D C C C

50/50 D D D C

25/75 D D D D

0/100 D D D D

NE/SO (%)
% Glazing

SE/NO (%)
% Glazing

S/N (%)
% Glazing

E/O (%)
% Glazing
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OPTION C: OPTION C: PrescriptivePrescriptive

certificationcertification ofof lowlow energyenergy buildingsbuildings
�� AnAn energyenergy classclass can be can be automaticallyautomatically assignedassigned toto a a buildingbuilding
pertainingpertaining toto a a certaincertain buildingbuilding familyfamily, , providedprovided thatthat thisthis buildingbuilding
satisfiessatisfies a a numbernumber ofof conditionsconditions regardingregarding thethe envelopeenvelope andand thethe
HVAC HVAC andand DHV DHV systemssystems. . 

�� TheThe setset ofof conditionsconditions toto be be fulfilledfulfilled isis calledcalled a a TechnicalTechnical
SolutionSolution..

�� TheThe technicaltechnical solutionssolutions are are climaticallyclimatically dependentdependent

�� DifferentDifferent alternativesalternatives ofof technicaltechnical solutionssolutions are are possiblepossible forfor a a 
givengiven buildingbuilding familyfamily andand climateclimate. . 

�� TheThe use use ofof technicaltechnical solutionssolutions elliminateselliminates thethe verificationverification ofof thethe
minumumminumum requirementsrequirements andand elliminateselliminates alsoalso thethe use use ofsimulationofsimulation
methodsmethods..

�� ThereThere isis anan officialofficial procedureprocedure toto demonstratedemonstrate, , documentdocument andand use use 
thethe technicaltechnical solutionssolutions..
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AdvantagesAdvantages ofof thethe pprescriptiverescriptive certification of certification of 

low energy buildingslow energy buildings

�� TheThe use use isis veryvery simple (simple (basedbased onon tablestables, , pointspoints, compact , compact 
packagespackages ……).).

�� SimplifiesSimplifies thethe training training requiredrequired comparedcompared toto thethe trainigtrainig
neededneeded forfor usingusing thethe calculationcalculation toolstools..

�� ThereThere isis no no limitlimit regardingregarding thethe energyenergy classclass thatthat can be can be 
obtainedobtained

�� SimplifiesSimplifies thethe managementmanagement, control , control andand inspectioninspection ofof thethe
certificationcertification (check (check listlist))

�� Can be Can be usedused as as designdesign guidelinesguidelines providingproviding thethe startingstarting pointpoint
forfor furtherfurther improvementsimprovements basedbased onon thethe use use ofof thethe calculationcalculation
toolstools atat a a reducedreduced scalescale..
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ENERGY CERTIFICATION OFENERGY CERTIFICATION OF

BUILDINGS IN SPAINBUILDINGS IN SPAIN

Servando Álvarez Domínguez
Escuela Superior de Ingenieros

Universidad de Sevilla

WORKSHOP:  BUILDINGS ENERGY PERFORMANCE


