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Presentation

CEN: some information about CEN, the availability of
standards

EPBD the Energy Performance Buildings Directive
Art 2 transparent methodology
Art 4 on EP requirements
Art. 7 on certificates
Art. 8 & 9 on inspection
Recasting EPBD

The CEN EPBD Standards
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CEN: European Committee for
Standardisation

CEN was founded in 1961 by the national standards
bodies in the European Economic Community and EFTA
countries.

Now CEN is contributing to the objectives of the
European Union and European Economic Area with
voluntary technical standards which promote free trade,
the safety of workers and consumers, interoperabillity of
networks, environmental protection, exploitation of
research and development programmes, and public
procurement.
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How does CEN work

CEN Is the European Association of European
National Standard institutes (Bodies) :NSB’s

All members agreed to follow the rules:

No new national standard development if the subject
IS already on the CEN program (“standstill”)

National standards shall be withdrawn if EN'’s on the
same subject are available; if national legislation is
referring to this some years to adapt are allowed

CEN and ISO work together, new work is only started
In either 1ISO or CEN, ISO is leading in the
maintenance of standards

Energy Performance of Buildings
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How does CEN work

The CEN work is organised in Technical
Committee’s (CEN-TC’s) with a certain scope
and program of work

NSB’s nominate their representative’s (max. 3)
for plenary meetings

Work Is done in Working Groups (CEN-TC-WG),
NSB’s nominate their best experts in this group,
they write the standard and have to agree on a
draft standard (prEN) to be published for enquiry

Energy Performance of Buildings
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EPBD: the EU
Energy Performance
Buildings Directive

The relevant EPBD articles
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European Energy Performance of
Buildings Directive (EPBD, Dec. 2002)

Required for all EU Member States, from 2006
(2009). Main elements:

General framework for a calculation methodology on
the integrated energy performance of buildings...

Application of minimum requirements on the energy
performance of new buildings (and major renovation
of large buildings) ...

Energy performance certification of buildings (“energy
labels™)...

Regular inspection of boilers and of air- condltlonmg

- systems in buildings .. e—
E’ 29 June-2009 hogellng@lsso nl L (Blwm



EU MANDATE to

CEN

CEN agreed to produce
standards necessary for the
Implementation of the EPBD

Contract: EIE/07/069/S12.466698 Duration: October 2007 — March 2010 Version: June29, 2009
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CEN standards to support the
EPBD

- European Commission Mandate 343 to CEN
(Jan.2004):

...the elaboration and adoption of standards for a
methodology calculating the integrated energy
performance of buildings in accordance with the EPBD

- Result: circa 30 CEN standards published
(2007-2008)

- Prepared In five different Technical Committees
(TC)
- Each TC specialised in a specific area

Energy Performance of Buildings
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M a.l n SC h e m e (with reference to EPBD articles)

Methodoloqgy for calculating energy performance (Art icle 3 and Annex)
(¢ D (@ D (@ D
Energy Performance Energy Performance
Requirement Certificate _ Systf_m
i Inspections
S TS A, AL 3 and Recommendations P
@ major renovations Art. 4,6 | a Art. 7 ) a Art.8,9 |
EnergyTperformance EP Certificate| format and content 1
EP EXPRESSIONS EP CERTIFICATES Hea’Fing SYStemS
EN 15378
t | Air conditioning
TOTAL ENERGY USE, EP RATING TYPES EN 15240
EN 15603 —
Ventilation
- systems
1 EN 152391

BUILDING NEEDS, SYSTEM USE, (H, C, W, V, L, [A])
EN ISO 13790, EN 15316-1, EN 15316-2, EN 15243, EN 15316-3, EN 15265, EN 15193,
EN 15241, EN 15232

|

SUPPORTING (CLIMATE, SOLAR GAINS, TRANSMISSION, ....)

) | e.¢.: EN ISO 6946, EN ISO 13370, EN ISO 10077-1, EN 13947, EN ISO 10211, EN ISO 10077-2, EN ISO 14683, EN 1SO 10456,
EN 15242, EN 13779, EN 15251, EN ISO 15927, EN ISO 7345, EN I1SO 9288, EN I1SO 925, EN 12792

1): Not explicitly mentioned in the Directive



CEN Technical Committees

Standards being prepared by already existing
and TC’s already active for more as 15 years

The Technical Committees of CEN that are involved in the
preparation of the standards comprise:

CEN/TC 89 Thermal performance of buildings and building
components

CEN/TC 156 Ventilation for buildings

CEN/TC 169 Light and lighting

CEN/TC 228 Heating systems in buildings

CEN/TC 247 Building automation, controls and building
management

CEN-BT-TC 371 Programme Committee on EPBD:
Coordination

Energy Performance of Buildings
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"
Key standards on EPBD

EN 15217 Methods of assessment for energy certification of
buildings, guidelines for certification schemes

EN 15603 Overall energy use, primary energy and CO2
emissions

EN ISO 13790 Calculation of energy use for space heatin g and
cooling

EN 15316 Methods for calculation of heating systemen  ergy
requirements and system efficiencies (13 parts)

EN15243 Performance requirements for dynamic calculation of
room temperatures and of load and energy for buildings with
room conditioning systems (including solar shading, p assive
cooling, position and orientation)

EN 15378 Methods for Boiler inspections
EN 15240 Methods for Air-conditioning inspections
EN 15239 Methods for Inspection of ventilation system S

EN 15251 How to specify criteria for the internal enviro nment
(thermal, lighting, IAQ)
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"
Example for certificate according EN15217

—

Building Enasrgy Performance A= built
Space to make referance to the Lmsat
certification scheme useaed rating

Weaery aenaergy =fficient

Mot enarcny efFicient

[=-1'=N F_ -1

130

Fame of the indicator usad LIrit

Enerqy certificate

Space to include additional information
aon bullding enaergy use

Aclministrative information:
address of the building,
conditioned araea

cdate of waliditw

certifier name and signature. .

A




The Standard for Energy declaration

EN-15603 : Overall energy use, Primary energy
and CO2 emissions (for certificate and/or MS-

authorities )

—Assessment of energy use and definition of
ratings - Total Building Energy Demand, for
heating cooling, hot water and lighting, including
system losses and auxiliary energy, identified by
energy carrier; procedures for:

Asset Rating ,

Operational Rating,
comparing measured data with calculated results
Assessing energy saving retrofits

Energy Performance of Buildings
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Methodoloqy for calculating enerqgy performance (EPB D

Article 3 and Annex)

s

D) (@

@

Energy Performance
Requirement

new buildings EPBD Art. 4, 5
major renovations EPBD Art. 4,

Energy Ferformance

Certificate
and Recommendations

6) @ EPBD Art. 7

EnergyTperformance -

J

EP Certificate| format and content

Ways of expressing energy
performance
EN 15217

Energy certification of
—> buildings
EN 15217

f

(@ )

System
inspections

EPBD Art. 8, 9

L

Heating systems
with boilers
EN 15378

Overall energy use, primary energy, CO2 emissions
Total delivered energy
Procedures for calculated and measured energy rating

EN 15603

Air conditioning
EN 15240

i

Ventilation
systems
EN 15239

System and building energy needs for heating, cooling, humidification, dehumidification,
hot water, lighting and ventilation systems
EN ISO 13790, EN 15316-1, EN 15316-2.1, EN 15243, EN 15316-3, EN 15316-4, EN
15265, EN 15193, EN 15241, EN 15232

Definitions and terminology, external climate data, indoor conditions, overheating and solar

— protection, thermal performance of building components, ventilation and air infiltration, ..
e.g.: EN ISO 6946, EN ISO 13370, EN ISO 10077-1, EN 13947, EN ISO 10211, EN ISO 10077-2, EN ISO 14683, EN ISO 10456,
EN 15242, EN 13779, EN 15251, EN ISO 15927, EN ISO 7345, EN ISO 9288, EN ISO 925, EN 12792




"
KEY-Standards for Energy
declaration

EN-1SO-13790 : Building Energy Demand:
the calculation of the energy demand of
the building for heating and cooling (taking
account of all losses and gains)

)
Energy Performance of Buildings
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EN ISO 13790 :
Calculation of energy use for space heating
and cooling

To supersede EN ISO 13790 (2003)

Same structure as the old EN 832 and EN ISO 13790 (2003)
but includes cooling as well.
The standard covers three types of methods:

A fully prescribed monthly quasi-steady state calculation method
(plus as a special option: a seasonal method)

A fully prescribed simple hourly calculation method
Calculation procedures for detailed simulation methods

Determination of heat transfer by transmission and ventilation
and of internal and solar heat sources

Calculation of systems: ventilation, lighting, solar heating,
boilers, heat pumps etc. are not included in this standard and
refers to the other system standards

eeeeeeeeeeeeeeeeeeeeeeee
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Befal‘ea or monthly?

Conclusions based on studies In
various EU member states

A monthly method is a suitable contender for the
calculation method as required by the EPBD,
especially in the light of requirements in the field
of transparency, robustness and reproducibility

First validation efforts show that the method Is
suitable for warm, moderate and cold European
climates alike

Energy Performance of Buildings
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TC 89 Building Physics standards

EN ISO 13786- Dynamic Thermal Characteristics

EN ISO 13789- Transmission and ventilation heat transfer
coefficients

EN ISO10077-1 Thermal performance of windows, doors and
shutters -Calculation of thermal transmittance

EN ISO 10456, Building materials and products —Hygrothermal
properties — Tabulated design values and procedures for
determining declared and design thermal values

EN ISO 13370, Heat transfer via the ground — Calculation
methods

EN ISO 10211, Thermal bridges in building construction — Heat
flows and surface temperatures — Detailed calculation S

EN ISO 14683Thermal bridges in building construction —
Linear thermal transmittance — Simplified methods and d efault
values

EN ISO 6946 Building components and building elements —
Thermal resistance and thermal transmittance — Calculati on
method

Energy Performance of Buildings
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TC 89 Building Physics standards

EN15255: Sensible room cooling load

calculation — General criteria and validation
procedures

EN 15265 : Calculation of energy use for space
heating and cooling — General criteria and
validation procedures

EN 13791 Performance requirements for
temperature calculation procedure without
mechanical cooling (Detailed)

EN 13792 Performance requirements for
temperature calculation procedure without
mechanical cooling (Simplified

Energy Performance of Buildings
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MOSI lon of the heating systems standards

Final energy
/(bounda’y’ building)

heat dermand

'rﬁ‘“ Primary

energy

Energy direction (from the source to the demand)

)
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"
Heating System standards EN15316

Needs EN 15316-3.1 DHW needs
1) Enerqgy supply

Emission* EN 15316-2.1 Space heating

Distribution* EN 15316-2.3 Space heating
EN 15316-3.2 DHW

Storage + EN 15316-4.1 Combustion (Boiler)
Generation* EN 15316-4.2 Heat pump
EN 15316-4.3 Thermal solar

EN 15316-4.4 Micro CHP
EN 15316-4.5 District heating

* Including
control EN 15316-4.6 Photovoltaic
EN 15316-4.7 Biomass bhoiler
\ - )

EN 15316-1 Generat-part:

E 29 June-2009 hogeling@isso.nl
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EN15316-3- part 1 to 3: Domestic
Hot Water

1 Characterisation of the needs
2 Distribution efficiency and losses

3 Generation efficiency

hermal Solar Generation: see EN15316-
4-3 Thermal solar systems

Energy Performance of Buildings
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Standards on AC and Ventilation

EN 15243 Dynamic calculation of room
temperatures and of load, energy for room
condition systems (including solar, passive
cooling, orientation)

EN 15242 Calculation airflow rates in buildings
Including infiltration

EN 15241 Calculation of energy due to
ventilation systems in buildings

EN 13779 Performance requirements for
ventilation and room-AC systems

E 29 June-2009 hogeling@isso.nl
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EN 15242 “Calculation methods for the

determination of air flow rates in buildings including

Infiltration”

Scope : Method to calculate the ventilation air flow rates  for
buildings energy calculations, heat and cooling load calculation,
summer comfort and indoor air quality evaluation
Application:
Mechanically ventilated buildings (mechanical exhaust, mechanical supply
or balanced systems)

Passive ducts
Hybrid system switching between mechanical and natural modes

Windows opening by manual operation for airing or summer comfort
issues

Inputs : From EN 13779 and 15251(Indoor Environment)
Results provided are building envelope flows through
leakages
purpose provided openings
ventilation system
taking into account the product and system characteristics, ...

; . Lwnse
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JE 00
EN 15241 “Calculation methods for

energy losses due to ventilation and

infiltration iIn commercial buildings”
Method to calculate energy impact of ventilation systems
(including airing) for applications such as energy
calculations, heat and cooling load calculation

Inputs:
System characterisation

Required heating or cooling load + corresponding air flows and/or
air temperatures from EN 15243

Output:
characteristics (temperature , humidity) of air entering the building
corresponding energies required for its treatment
electrical energy required for air transportation

Also be used for air heating and cooling systems
when they assure the provision of ventilation

eeeeeeeeeeeeeeeeeeeeeeee



S
EN 15241 Calculation of energy due
to ventilation systems in buildings

Procedures:
Hourly methods
Monthly methods
Yearly methods
Statistical methods

Difference between EN 15241 and EN15243:

15241 covers air side calculations
15243: water side + auxiliary energy (humidification)

Energy Performance of Buildings
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"
EN 15243 “Calculation of room temperatures
and of load and energy for buildings with room

conditioning systems”

Scope

Define how the calculation methods to determine the
temperatures, sensible loads and energy demands for the rooms
shall be used in the design process.

Describe calculation methods for latent room cooling and heating
load, building heating, cooling, humidification and
dehumidification loads and the system heating, cooling,
humidification and dehumidification loads

Define the general approach for the calculation of the overall
energy performance of buildings with room conditioning systems

Describe one or more simplified calculation methods for the
system energy requirements of specific system types & define
their field of application

eeeeeeeeeeeeeeeeeeeeeeee
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EN 15243 on AC
philosophy

for detailed approach one single calculation method
used for different room related purposes such as
room temperature calculation, room cooling and
heating load calculation, and room energy calculation

Input:

Building heating and cooling energy demand from EN
13790

Air side calculation results (EN 15241)
Comfort requirements (EN 15251)
System requirements (EN 13779)

Energy Performance of Buildings

E 29 June'zoog hogellng@lssonl L wWww.iee-cense.eu



JE

Standards on Room Conditioning and
AC- systems (EN15243 & EN13791 &
13792)

EN15243 Performance requirements for dynamic
calculation of room temperatures and of load
and energy for buildings with room conditioning
systems (including solar shading, passive
cooling, position and orientation)

EN13791 & 92: performance requirements for
room temperature calc. for summer without
mechanical cooling.

Energy Performance of Buildings
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EN 15243 AC

General principles:
Basic system structures given in the “system overview”.

Detailed method: semi-dynamic models, often static component
models assuming average values for all variables; losses due to
dynamics should be taken care of

Key requirements:

Credibility. technically sound, results plausible

Discrimination: rating better for systems and buildings clearly more
energy-efficient

Repeatability: Different users should get same results for same
building.
Transparency: straightforward to check data used and execution of
the procedure
Calculation models to be verified/validated. -> Energy
Diagnosis Reference (EDR) or more traditional ways of
verification and validation

)
Energy Pe! rformance o f Buildings
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Standards on lighting and building
automation

EN15193-1: Energy performance of
buildings — Energy requirements for
lighting — Including day lighting

EN-15232: Calculation methods for energy
efficiency improvements by the application
of integrated building automation products
and systems.

Energy Performance of Buildings
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The “Umbrella

Document”

CEN Technical Report
TR 15615

Contract: EIE/07/069/S12.466698 Duration: October 2007 — March 2010 Version: June29, 2009



Methodoloqy for calculating enerqgy performance (EPB D

Article 3 and Annex)

s

D) (@

@

Energy Performance
Requirement

new buildings EPBD Art. 4, 5
major renovations EPBD Art. 4,

Energy Ferformance

Certificate
and Recommendations

6) @ EPBD Art. 7

EnergyTperformance -

J

EP Certificate| format and content

Ways of expressing energy
performance
EN 15217

Energy certification of
—> buildings
EN 15217

f

(@ )

System
inspections

EPBD Art. 8, 9

L

Heating systems
with boilers
EN 15378

Overall energy use, primary energy, CO2 emissions
Total delivered energy
Procedures for calculated and measured energy rating

EN 15603

Air conditioning
EN 15240

i

Ventilation
systems
EN 15239

System and building energy needs for heating, cooling, humidification, dehumidification,
hot water, lighting and ventilation systems
EN ISO 13790, EN 15316-1, EN 15316-2.1, EN 15243, EN 15316-3, EN 15316-4, EN
15265, EN 15193, EN 15241, EN 15232

Definitions and terminology, external climate data, indoor conditions, overheating and solar

— protection, thermal performance of building components, ventilation and air infiltration, ..
e.g.: EN ISO 6946, EN ISO 13370, EN ISO 10077-1, EN 13947, EN ISO 10211, EN ISO 10077-2, EN ISO 14683, EN ISO 10456,
EN 15242, EN 13779, EN 15251, EN ISO 15927, EN ISO 7345, EN ISO 9288, EN ISO 925, EN 12792




Status EPBD

standards and national
Implementation
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" A
Will all MS’s use CEN standards

A first survey shows that all MS’s expect that it
will be possible in the future to refer in their
national legislation to these CEN EPBD
standards (EN & EN-ISO)

The expected timeframe differs : 2009—2011

The first survey shows about 50 % (on average) is
already using CEN standards or substantial parts:
Direct, with national annexes? Content?

Parts of it, given (or referring to ) in covering national
standards or publications/procedures

It is not yet clear if the national legislation requires them to
use these national procedures or allows to use the CEN
standards, in combination with national input data, as well.

Energy Performance of Buildings
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Do you expect change in the nat. standards within 5 years?

Change in national standards within coming 5 years
100% -
80% -
60% - m NO
40% - @ YES
20% -
0% -
NRB NNRB MRRB | MRNRB ERB ENRB
m NO 30% 35% 30% 35% 45% o5%
@ YES 70% 65% 70% 65% 55% 45%
NRB New residential buildings
NNRB New non-residential buildings
MRRB Major renovation residential buildings
MRNRB Major renovation non-residential buildings
ERB Existing residential buildings
ENRB Existing non-residential buildings

E 29 June-2009 hogeling@isso.nl
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Do you expect a significant change in the national
(regional) law and building regulation within the

coming five years?

Change in buildingregulation within the coming 5 ye ars
100% -
80% -
60% - m NO
40% - mYES
20% -
% NRB NNRB | MRRB | MRNRB  ERB ENRB
m NO 20% 20% 20% 20% 40% 50%
mBYES| 80% 80% 80% 80% 60% 50%

E 29 June-2009
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Are the CEN-EPBD standards used in national standards.

CEN_EPBD standards used in national standards
100% -
80%
60% -|
40% -
20% -
0% -
RO NS R o & &£ P @ O O
N S N S S SR S P
PR S S S . g ¢ RO AN
\’Z§\6 ¥ ’Zﬁ\é O 2 6\\\ & & '\*‘%Q Qf\o S =
b\ . Q N 4
\3(\ @6 koQ 8-00 \Q <0 @Q »"OQ} QQ}
¢ & R £ O
AN .\(\Q 1% N =) Q Q}Q
\S@ & O &
¥ ° £ &
,(\Q} @ AQ}
& PSS

B No answer given

O Notused

B content (partially)taken over
O by a national annex

O (partially) referenced

B content fully copied

@ referenced completely

hogeling@isso.nl
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Option 1: CEN standard, with or without
nat. annex, used in building regulation

Option: a CEN standard is used as such as
national standard, but with a national

annex.

National standard is used in building

regulations

EN xxx

Translated
or not

E’ 29 June-2009

referey

National
building

regulations

y

EN-Nat.
standard
XXX

Nat.

N 4
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Option 2: National standard used in building regula tion
Option: a CEN standard is used partly in

national standard. National
National standard is used in building building
regulations regulations

reference
y

EN XXX Nat.
Partly standard
copied yyy
y y

lings
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Option 3: Building regulations do not refer to
national or CEN EPBD standards.

Option: a CEN standard is used as such

as national standard. National
But national standard is not used in building
building regulations. regulations
However, part of the content of the
standard is copied into the building
regulations. referey ier‘ence
EN xxx EN-IEat.OI Other
standar -
Translated e rartly gatlonal
ocument
or not copied
Nat. annex
/4 )\ Energy Pe rformance o f Buildings
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"
Recasting EPBD: the 2020 targets
require more stringent implementation in EU

Clarification or / and simplification

Broaden scope :>>remove threshold of
1000m2 / 25% as many MS already did

Strengthen EP certificates >> require cost
effective measures to be taken

Strengthen Inspection systems  >> require
Inspection records and cost effective measures

Establishing cost effective EP requirements
>> agree on basics to set them on national level

Energy Performance of Buildings
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Objective of the EU CENSE project
(Oct. 2007 - March 2010)

To accelerate adoption and improved
effectiveness of the EPBD related CEN
standards in the EU Member States

Benefit:

ncreased accessibility, efficiency and
narmonisation of the building energy

nerformance assessments in the Member
States

Energy Performance of Buildings
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FUTUR developments

Process feedback from users of CEN standards
to update and simplify standards the coming

years (with help of CENSE and other EU-SAVE-
EIE projects)

Need for updating the current CEN standards,

this may be done in parallel with ISO (TC163 &
TC205)

Show how other EU directives interact with the
EPBD:

ECO-Design of the EuP directive
Energy End-use Efficiency
Energy Services directive
The current CEN EPBD standards should be

used In the other directives as well R
E 29 June-2009 hogeling@isso.nl &l m



CENSE Project website

More information about the CEN standards
can be found at the CENSE project website
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