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EPBD (Objetives vs. Tools)

OBJETIVES TOOLS

Stricter regulations ® Minimum requirements

(article 5)

The promotion of low

1 qs oy i : (arti
energy new buildings = Energy certificate; (article 7)

Strong retrofit of = Inspection of boiler and air-
existing buildings in a conditioning systems; (articles
cost-benefit context 8 and 9 respectively)
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(article 5)
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energy new buildings

= Strong retrofit of = Inspection of boiler and air-
existing buildings in a conditioning systems; (articles
cost-benefit context 8 and 9 respectively)
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Energy consumption and

Energy Efficiency in buildings reglamentary options

Final goal: reduce the energy consumption
Level 0 Level 1 Level 2 Spanish Regulations

HE1
HE2

Overall ot Energy requirements

THE ENERGY CONSUMPTION Heating ST Average C.0.P

ENERGY REQUIREMENTS Sl Cooling Energy requirements HE1
 EFFICIENCY OF THESYSTEM | PHW e HE2
HE4
HE2
HED
HE3

Lighting Hot water Solar Contribution
REDUCTION OF THE ENERGY CONSUMPTION production Average C.O.P

=% REDUCTION OF THE ENERGY REQUIREMENTS(DEMAND) Solar Contribution

Lighting Average Efficiency
== INCREASE OF THE EFFICIENCY OF THE SYSTEMS

"= USE OF ALTERNATIVE ENERGY SOURCES (RENEWABLE ENERGY General use of Solar Contribution

electricity

ql

Climatic zoning

Minumum requirements

Summer Climatic Zones
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Variation of the minimum requirement
with the climate

Detached House
(Spanish Building Technical Code)

D / D(Madrid)

Cooling (kWh/m?)

1

Heating (kWh/m?) Climatic Severity
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Two options for implementation Limit values for Madtid ( D3)
\—‘

COMPONENTS BASED OPTION PERFORMANCE BASED OPTION
LIDER PROGRAM OR ACM cerramientos en contacto con el terreno Uppiim: 0,66 Wim? K

Transmitancia limite de suelos Uspim: 0,49 Wim? K
Transmitancia limite de cubiertas Ueiim: 0,38 Wim* K
LIMIT VALUES FOR Factor solar modificado limite de lucernarios Frim: 0,28

ZONA CLIMATICA D3

Transmitancia limite de muros de fachada y

CHARACTERISTIC
PARAMETERS

NET ENERGY NET ENERGY
DEMAND OF DEMAND OF
USER BUILDING REF. BUILDING

Transmitancia limite de huecos™ Uyyim Wim?K Factor solar modificado limite de huecos Fyj,

Baja carga interna Alta carga interna
% de huecos ] T T EIO S SEISO Ei0 s SE/SO
de0a 10 35 X - - - - - -

de 11220 3,0(3,5) , = = c = B o
de 21230 25(29) 9 (3, 5 s - 054 £ 0,57
de 3140 2.2(2,5) 6 (2.9) ¥ ) - - R 0,42 0,58 045
de 41250 2,1(22) 3.2 (3, = 0 035 0,48 037
de 51a60 1821 23(24) 30031 30030 0. 030 043 032

NOSIa3y

CUMPLE LAS EXIGENCIAS " En \qs casos en que la fransmitancia media dsylns muros de fachada Uun,' definida en el apartado 3.2.2.1, sea inferior a 0,47
DE LASECCl(’)N HE1 S se podra tomar el valor de Usp, indicado entre paréntesis para las zonas climaticas D1, D2 y D3,
s

LIMITACION DEMANDA ENERGETICA
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Limits for Winter Limits for Summer

[ ZONA CLIMATICA D3 [ ZONA CLIMATICA D3

Transmitancia limite de muros de fachada y

cerramientos en contacto con el terreno Ui 0,66 Wim? K
Transmitancia limite de suelos Usiim: 0,49 Wim? K
Transmitancia limite de cubiertas Uciim: 0,38 Wim* K

Factor solar modificado limite Factor solar modificado limite
de lucernarios Frim: 0,28 de lucernarios Fi.:028

ado limite de huecos Fyjim Transmitancia limite de huecos™ Uyim WIm?K Factor solar modificado limite de huecos Fu,.,

Alta carga interna Baia carga intern Alta carga in
EI0 S SEISO % de huecos i T =) s § 8

054 = 0,57
0,42 LES 045
035 049 0,37 12,
030 043 0,32 de 51860 i 23(24) 3,0(3,1) 3003,1)

™ En los casos en que la transmitancia media de los muros de fachada Uwm, definida en el apartade 3.2.2.1, sea inferior a 0,47 ™ En los casos en que la fransmitancia media de los muros de fachada Uum, definida en el apartado 3.2.2.1, sea inferior a 0,47
se podra tomar el valor de U indicado entre paréntesis para las zonas climaticas D1, D2 y D3. se podra tomar el valor de U indicado entre paréntesis para las zonas climaticas D1, D2 y D3
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LIDER: The national common tool Index

m The EPBD

m Energy consumption and reglamentary options
m Minimum requirements

Datos

Usuario J - | Energy Cel‘tlﬁcathl’l

, : m Prescriptive certification of low energy buildings
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Example: Heating demand
of single family dwellings
in Barcelona

Elements of the certification scheme:

The energy performance indicators
The comparison scenario

The performance scale

% Superficie Util
o o

The procedure to get the indicators

30 40 50 60

Demanda de Calefaccién (kWh/m2)
Viviendas Unfamiliares en Barcelona

sad@tmt.us.es sad@tmt.us.es

Energy performance indicators

m Main indicators : Overall CO, emissions and primary
energy consumption . .
i D The comparison scenario: How

. similar are the buildings compared
= Complementary indicators:

Heating requirements

Cooling requirements

Heating primary energy consumption
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The comparison scenario

Buidings of the same age
Buildings in the same climate
Buildings of the same use

¢ + same compactness

¢ + same shape and size

¢ + same shape, size, orientation and the same
window to wall ratio.

f + same HVAC and HWP systems .
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The comparison scenario
(non-residential buildings)
Buidings of the same age
Buildings in the same climate
Buildings of the same use
c + same compactness
¢ + same shape and size

¢ + same shape, size, orientation and the same
window to wall ratio.

t + same HVAC and HWP systems .

sad@tmt.us.es

The comparison scenario
(residential buildings)
Buidings of the same age
Buildings in the same climate
Buildings of the same use
¢ t+ same compactness
¢ + same shape and size

c + same shape, size, orientation and the same
window to wall ratio.

f + same HVAC and HWP systems .
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Elements of the certification scheme:

The energy performance indicators
The comparison scenario
The performance scale

The procedure to get the indicators
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CEN criteria

The limits of the energy clases are based on 3 energy
tol) tol)
petrformance indicators:

The corresponding to the object building.

The average indicator corresponding to similar new
buildings that fulfull strictly the thermal regulations

applicable in 2006

The average indicator corresponding to similar existing
buildings according to the existing building stock in 2006

Mathematical Caracterization of the
result: average value and deviation
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Methodology to calculate in
residential buildings

m Sclection of the sample of buildings

m Obtention of the indicators for the sample provided
that they fulfull strictly the 2006 thermal regulations

m Mathematical Caracterization of the result
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Example: CO, emissions for single
dwellings in Madrid

30 40 50
isiones Totales de CO2 (kg/m2)
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40.00 60.00 80.00 100.00
Demanda de Calefaccién (kWhim2)
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Basic criteria

The average value of will be in the bound
between class C y D

Within C and D will be the 85 % of the buildings that
tulfill strictly the regulations, 10 % in class B and 5% in
class E

Class B should be reachable by buildings initially placed
in class C when optimized in a cost-benefit context
withour recours to renewable energies.

The effort to move from classB to class must be
equivalent to the effort to move from class C to class B
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Limits of the scale : situation of the
reference values and width of the
classes
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Width of classes C and D

% Superficie Util

Demanda de Calefaccion (kWh/m2)
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% Supericie Ut

Class B

% Superficie Util
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Demanda de Calefaccion (kWh/m2)

Demanda do Calefaceion (kWhim2)

Not valid to
determine the
classes
according to
the criteria
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% Superficie Util

Normalised scale:
Classification Indicator

looking for a simple way to express the limits for the
different indicators at the different building types and
the different climates
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Spanish option

¢, =EERon-1 o5
2(]?50/]() - 1)

Cadiz

Almeria
Valencia

Superficie Util
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1

Frecuencia Acumulada de la Demanda de Calefaccion en Frecuencia Acumulada de la Demanda de Calefaccién en
Porcentaje de Superficie Util aje dec Superficie Util

bl e N N Normalisation of the limits

Clase A

- M +0.5 Clase B
2(Rso10 -1 Clase C
Clase D

‘Superficie Util

Demanda de Calefaccién Normalizada Demanda de Calefaccién Normalizada

[
100%

90%

Frecuencia Acumulada de la Demanda de Refrigeracién en Frecuencia Acumulada de la Demanda de Refrigeracién en
Porcentaje de Superficie Util taje de Superficie Util 80%

c ! 70%
60%
50%

Superficie Util

T

'

|

|

T

'

|

40% ‘
30% /
20% /
10%
0%

Superficie 0til

s
Demanda de Refrigeracién Normalizada Demanda de Refrigeracion Normalizada

0.5

indice de Calificacién C1
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Extension to existing buildings Variation of the scale with the climate for every

energy performance indicator

I,
_IEE-Ry,,,-1 objeto_ pr

+0.5 Lo
2(Rgo10 -1 = 2
2(R -1)

os Existentes

D / D(Madrid)

% Superficie Util E

% Superficie Util Edificios de Nueva Planta

1

Severidad Climatica
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Set of scales for a given climate

Demanda de Calefaccién Demanda de Refrigeracion Emisiones de ACS
(KWh/m? afio) (kWh/m?afio) (kgCO/m?Zafio)

<18 A
1922

Emisiones de Calefaccion Emisiones de Refrigeracion Emisiones Totales

(kgCO,/m?afio) (kgCO./m2afio (kaCO-/m?afio

<101 A
102163 B
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Elements of the certification scheme:

The energy performance indicators
The comparison scenario
The performance scale

The procedures to get the indicators
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Conclusions about the scale

The scale distinguishes clearly the energy efficient buildings
from the non-efficient ones

It is sensitive to the improvements in a certain building.

It is possible for every building type end every climate to get
the class A.

The set of scales provides information about the reasons of a
bad permormance and hence it suggests the cotrective actions
to be taken.

It is stable enough so as to be applicable, at least, during the
period of time between two updates of the regulation

It is applicable to new and to existing buildings
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OPTION A: CALENER, THE OFFICIAL TOOL

€0 Input/edit data

11



Definition of systems in
CALENER-GT

- 1_TGT_Biblioteca_311006.pd2 - CALENER Calificacion Energetica [B]=1c3]

Archiva Edter Ver Heramentas Ayuda
D=Ed €7 =W

Compenentes Geometiia Subsist, primarios

Subsist, secundarios

Il [ Esqusms de Frincipios | Tabls de Propiedades |

Proyecta
=+ Subsistemas secundarios
=2 cima 276
[E] z_276 k01
5] 7_276 Fo2
5] 7_276 F03
01 Z_27e et
5] 7_276 e0s
{5 z_276 E06
=1 o 261 esp 4
5] z_es1 kot
= 2% cima 261 esp 5
2_z61_E0S
= 2% cima 281 esp 3
2_261 €03
=1 &% cim 281 espl
2_281 €01
2 5% autonomos
B 2281 E02
{5 z_es1_e0e
[5] 2 281 F11
= 2% suelo radiante
2_z61_E05
5] z_em1 ko7
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Todo aire caudal constante

s

Mostrar Zanas Asaciadas
Mostrar Esquema de Zonas
T Gculiar Plane de Zonas

CALENER

Output of the tool

Glotsl | Detallaca |

Certificacién Energética de Edificios
{Indicador kgCO2/m?)

o A

vanrE B

08100 C
10720 D

12140 £
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Global Detallada

CALIFICACION ENERGETICA DE EDIFICIOS

Indicadores 0BJ | REF

Demanda Calefaccidn: 405

(Kwhi2)

Demanda Refrigeracion: . [KWh/m2) 87

Climatizacién: | (T CO2/n2)

Agua Caliente Sanitaria; (T CO2/m2)

liuminacion:| (T C02/m2)

Tt [Tn CO2/m2)

08 Edificio objeto de calificacion

REF: Valores para el edificio de referencia para la comparacién.
IND: Valor del indicador.

CAL: Letia asignada al indicader para su calficacian

CALENER

Output of the tool

nes (Totales del Edi

Punta Consuma: | [Edificio

Tlurinacien (LU
Calefaceiony ACS [CALWACS)

Medidor Energi: | [Electicided

Vertiacién (VEN)

(e Heniil | Gidfico Anual | Tabla deValores |

Emisianes (kg CO2)
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OPTION B: PRESCRIPTIVE CERTIFICATION
FOR BUILDINGS THAT FULFILL THE

REGULATIONS

e

|

COMPONENTS BASED OPTION

LIMIT VALUES OF
CHARACTERISTICS
PARAMETERS

PRESCRIPTIVE
CERTIFICATION

PERFORMANCE BASED OPTION

CALENER
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CONCEPTO IndeX

Envuelta

The EPBD

Energy consumption and reglamentary options

Bomba de calor-Aparatos Divididos

Bomba de calor-AparatosCompactos

ombe e o Gt O Minimum requirements

Caldera individual

o r 5 Energy certification

Caldera ind. mixta sin acumulacién

e : - : : Prescriptive certification of low energy buildings

Instalacion de
refrigeracion

AirelAire- Aparatos Divididos

Aire/Aire- AparatosCompactos

AirelAire- Aparatos Conducto Unico

Instalacién de agua
caliente sanitaria

Caldera sin acumulacion

Caldera con acumulacién

Caldera eléctrica efecto Joule
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Example: Increase the insulation in walls

The fact: Even if people ate able to use propetly the N oRID: Haro o, S, SuemtEote
simulation tools, most of them atre not able to get a low

energy building under a cost-benefit basis at a reasonable
time.

——NORTE
—=-SUR
——SURESTE
——ESTE

The wrong message: To get low energy buildings the best
option is to take more and more stricter values of the limits
of characteristics parameter given by the regulation

Ahorro (kW him2)

The inverse problem: Given a certain energy class, how to
design the building?.

4 5 6
Espesor del Aislamiento (cm)
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How to obtain the overall energy ﬁ

efficient indicator

IEE calefaccion envolvente

IEE refrigeracién envolvente |IEE calefaccion

IEE calefaccion sistemas
|EE refrigeracion
IEE refrigeracién sistemas

IEE ACS demanda IEE ACS

IEE ACS sistemas
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IEE Total

IEEt = |IEE calefaccion ®calefaccion + IEE refrigeracion ®refrigeracion

+ |EE ACS ®ACS

There are many combinations of the complementary
enegy performance indicators that gives a certain
value of the global energy performance indicator

Clase total

Clase Calefaccion

Clase Refrigeracion

Clase ACS
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IEEg0pa= |EE cajefaccion Peatefacsion * IEE refrigeracion Prefrigeracion */EE acs Pacs

Weighting coefficients

IEE Dc IEE Sc f (climatc zone)

coef .paso /
T.4¢5 | objeto
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Example: combination of heating
demand (envelope) class and
efficiency of the heating system class
to get a certain class of the indicator
for heating

Clase Energia '

IEE Dc

E

D
C
B
A

sad@tmt.us.es
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& @i
The inverse problem: example of usL The inverse problem: example of usg]

= -
SIN (%) % Glazing

m Seville Sevile

B Uy, = 0.82 W/m?K
0.52 W /m?’K
B Up,r= 045 W/m?K

m U = 5.7 W/m?*K

B Upgo, =

Window

If Floor Area = 160 m2 :

Glazing Area = 0.15 x 160 m2 = 24 m? Units: kWh/m?year
South Glazing Area = 0.15 x 160 m2 x 0.75 = 18 m?

North Glazing Area = 0.15 x 160 m2 x 0.25 = 6 m?
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OPTION C: Prescriptive
certification of low energy buildings

® An energy class can be automatically assigned to a building
pertaining to a certain building family, provided that this building
tisfies a number of conditions regarding the envelope and the
JAC and DHYV systems.
£10 (%) _ €10 (%) b The set of conditions to be fulfilled is called a Technical
- Solution.

SIN (%) g __% Olazing __ SIN (%)

Uya = 0.82 W/m2K ow = 5.7 Wi m The technical solutions are climatically dependent
o g T ot m Different alternatives of technical solutions ate possible for a

z ALY given building family and climate.
The use of technical solutions elliminates the verification of the
minumum requitements and elliminates also the use ofsimulation
SEINO (%) i SEINO (%) f-— methods.

There is an official procedure to demonstrate, document and use
the technical solutions.
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Advantages of the prescriptive certification of
low energy buildings

The use is very simple (based on tables, points, compact
packages ...).

Simplifies the training required compared to the trainig
needed for using the calculation tools.

There is no limit regarding the energy class that can be
obtained

Simplifies the management, control and inspection of the
certification (check list)

Can be used as design guidelines providing the starting point
for further improvements based on the use of the calculation
tools at a reduced scale.
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