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Delivering on the European
Green Deal and Fit for 55

EPB standards and the
Energy Performance of Buildings Directive (EPBD)

CLIMA2022, Rotterdam, 24 May 2022

ENER/B - Just Transition, Consumers, Energy
Efficiency and Innovation
Unit ENER B.3 — Buildings and products




Energy Performance of Buildings Directive

EPBD 2002/91/EC
* Article 3 — Adoption of methodology

e Annex | — General framework

EPBD 2010/31/EU (recast)

* Annex | — General framework (updated)
* Typical conditions

* Primary energy

* EPB standards ISO-52000 (series)

ANNEX
General framework for the calculation of energy performance of buildings (Article 3)

1. The methodology of calculation of energy performances of buildings shall include at least the following aspects:

(a) thermal characteristics of the building (shell and internal partitions, etc.). These characteristics may also include
air-tightness;

(b) heating installation and hot water supply, including their insulation characteristics;
(c) air-conditioning installation;

(d) ventilation;

(¢) built-in lighting installation (mainly the non-residential sector);

(f) position and orientation of buildings, including outdoor climate;

(g) passive solar systems and solar protection;

(h) natural ventilation;

(i) indoor climatic conditions, including the designed indoor climate.

2. The positive influence of the following aspects shall, where relevant in this calculation, be taken into account:
(a) active solar systems and other heating and electricity systems based on renewable energy sources;
(b) electricity produced by CHP;
(c) district or block heating and cooling systems;
(d) natural lighting.

3. For the purpose of this calculation buildings should be adequately classified into categories such as:
(a) single-family houses of different types;
(b) apartment blocks;
(c) offices;
(d) education buildings;
(e) hospitals;
(f) hotels and restaurants;
(g) sports facilities;
(h) wholesale and retail trade services buildings;

(i) other types of energy-consuming buildings.

Annex | of Directive European
2002/9 1/EC Commission

*% %
ot




Energy Performance of Buildings Directive

EPBD (EU) 2018/844 (amending)

* Annex | — General framework (updated)

e Common indicator

* Introduce references to standards and obligation to report

EPBD 2021 (proposal for recast)

* Annex | — General framework (updated)

* Hourly calculations
 Measured energy
* Links to product regulation

* Recognition of benefits of primary energy factors in supply (based on EN-
17423)

* Additional indicators

European
Commission




Energy Performance of Buildings Directive

Calculation methodology
* Flexible
e Asset calculation — standardized conditions

* Must reflect typical operation (yet flexible)

* Common indicator: kWh/(m? year) primary energy use

* Primary Energy Factors (PEF)

 Additional indicators are possible (e.g. kg CO,/(m? year)

* Calculated or measured (*)

Links to multiple articles
* Minimum energy performance requirements (MEPR — new and existing buildings)
* Cost-optimal methodology (sets MEPR)
* Energy Performance Certificates (EPC)

* Financial incentives

European
Commission




Energy Performance of Buildings Directive

Calculation methodology — in practice
* Flexibility between Member States
e Differences in application
» Used for compliance / design / certification
* Centralised / Licenced / Mixed calculation

* Links to multiple calculation software suites

EPB standards and the EPBD
* Flexibility of adoption
 Modular approach
e Obligation to report using standards
e Common understanding
e OQverarching (ISO 52000)

* Indoor requirements (EN 16798-1)
 PEFs (EN 17423)

European
Commission




EPBD revision — Focus areas

Renovation

e National Building Renovation Plans

e Minimum Energy Performance
Standards

e Energy Performance Certificates

e Renovation passports for individual
buildings

Decarbonisation

e Zero-emission buildings as new standard
for new buildings and 2050 vision for
building stock

e Consideration of whole life cycle carbon

e Phasing out of incentives for fossil fuels
and new legal basis for national bans

Modernisation & system
integration
e Infrastructure for sustainable mobility

e EPC digitalisation & databases
e Smart Readiness Indicator

Financing

e Public and private financing & technical
assistance

e Deep renovation standard

e Priority to vulnerable households and
people affected by energy poverty

European
Commission
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Standards and Code Development in the U.S.

b T T T—
|__COMPLIAKCE
* Market-driven o Policies M
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" Regulations |
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v’ State adoption is necessary for these to be enforced
v" Significant variability in timing and version in force

 Government sets goals but not mandates
* Adoption is not always the whole standard or code

ASHRAE



Energy Efficiency Accomplishments

Improvement in Commercial Energy Code
(Year 1975-2019)

e Standard 90.1 20
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Current ASHRAE standards and design guides move

towards Performance Based and Net Zero

e Standards
- Energy standards for new buildings
* 90.1-2019, 90.2-2018
Building performance standards to reduce energy consumption for existing buildings
* 100-2018
- High-performance buildings standard providing comprehensive sustainable green building strategies
e 189.1-2020, 189.3-2017
- Measuring, expressing, and comparing the energy performance of buildings and Greenhouse Gas Emissions
« 105-2014
- Passive Building Design

e 227 - proposed

- Requirements for evaluating whether a building or group of buildings meets a definition of “zero energy”
e 228-proposed
e 240- proposed

Refrigerant classification and safety which include low global warming potential refrigerants
* 34-2019, 15-2019

ASHRAE

21

* Design Guides
- Zero Energy building Guides for K-12 Schools, Offices and Multi-Family Residential (www.ashrae.org/freeaedg )



http://www.ashrae.org/freeaedg

Standard 90.1 Moving Towards Zero

* Multiple paths — prescriptive and performance (Appendix G),

* Coming soon:
* Energy Credits Path
» Total systems performance ratio

* Informative appendix for a standardized reporting
of carbon impact of buildings

* Addressing renewables




Role of ASHRAE Standard 100 and ASHRAE Standard 105

* ASHRAE Standard 100 sets Energy Use Intensity (EUI) —
Benchmarks e
* Establishes methods for determining opportunities for existing ==
buildings _ ____________________
* Leads to compliance with standard benchmarks. :',,":3:":;};;‘53 i

* Part of Building Performance Tools in Washington State. =

* ASHRAE Standard 105 .

* Provides a common basis for reporting building energy use
* Allows for energy performance comparison

ASHRAE



Challenges to Decarbonize Building Stock in US

Agriculture

11% Zero
Commercial Carbon emission

Building
38%
Residential .
.- X Transportation

------- 28% 2030

Building materials & Ingg;:ry N
construction i
6% I
<l 50%
U.S. GHG Emissions GHG reduction of 2005
levels

SOURCE: Carnegie Mellon Center for Building Performance and Diagnostics (2020)




ASHRAE Headquarters (existing building) — Zero Energy

“Walk the talk...”

Zero Energy Achieved — April 2022!

* Low-load/high efficiency systems
* No onsite fossil fuels

 Radiant Ceiling Panel System

* Six Air Source Heat pumps

e Demand Controlled Ventilation

* |ncreased daylighting

* On-site electric vehicles

* Photovoltaic system (roof/ground)

ASHRAE

®



US Strategy on Decarbonization

Building Performance Standards & Codes

* Building performance standards (BPS)

* A policy tool for cities and states to reduce the carbon impact of
their built environment

* Helps meet their climate commitments L} 1 Ss )
e Goals of BPS } B Qo=
* Improved existing buildings’ performance Weres

e Uses measured data 5
X

* Establishes and increases stringent performance icyuncineine
over time



U.S. National BPS Coalition

Announced by President Biden on January 21, 2022 the National BPS Coalition
includes 33 state and local governments, covering nearly 20% of the nation’s
building footprint and over 22% of the population, that committed to passing

building performance legislation or regulation by Earth Day 2024.
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THE WHITE HOUSE Administration  Priorities COVID Plan  Briefing Room  Espariol
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FACT SHEET: Biden-Harris
Administration Launches Coalition of
States and Local Governments to
Strengthen Building
Performance Standards
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ASHRAE’s Commitment to

Decarbonization

That ASHRAE, as a matter of policy with
BOD oversight, address decarbonization of
the global built environment with the same
level of importance and urgency as ASHRAE

tackled energy efficiency during the energy
crisis.

ASHRAE



Advanced Energy Design Guide — Zero Energy Series

Advanced Energy Design Guide
for Multifamily Buildings

* Provide tools, practical
products and off-the-shelf
technology to achieve a
zero-energy building e et et OB Seniige

 Developed in partnership :
with DOE, AlA, USGBC and
IES

* Small to Medium Office, K-
12, and Multifamily
Buildings

www.ashrae.org/freeaedg

ASHRAE



http://www.ashrae.org/freeaedg

Coming Soon

ASHRAE }

t on
- o Documen
g Position e
ASHB\T;:d'mg Decarbomzah

ASHRAE has drafted a position document on
Building Decarbonization!

Target Approval date June 26, 2022!

ASHRAE



ASHRAE Efforts

 ASHRAE knows —
 Many parts of the world are engaging in the building decarbonization
movement to be net zero carbon %y 2050
 ASHRAE goals
* Integrating building decarbonization into existing ASHRAE standards
 Harmonizing definitions globally

* Creating standards on zero energy and zero carbon that allows the built
environment to be global

* Creating guides that can serve as the basis for standards

* Expanding learning opportunities and educational materials
* Increasing advocacy efforts

* Considering effects on underrepresented communities

* Collaboration with many other societies and associations —
including REHVA AS

&)
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consultancy and services
Dick van Dijk

EPB-Center expert and initiator
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Set of CEN and ISO EPB standards: 57

Assessment of the overall energy performance of buildings

HEAT GAINS BUILDING FABRIC

EN 16798-1 / ISO 17772-1 EN ISO 13789
internal gains thermal transmission
EN ISO 13370
EN ISO 52022-1 & -3 transm. ground floor
solar gains EN IS0 10077
transm. windows

BUILDING COOLING

AUTOMATION
EN 16798-9
EN 15316-2
EN 15316-3
EN 16798-15
EN 16798-13

532120-1

CLIMATIC CONDITIONS

National or JRC TMY

climatic data
EN ISO 15927

clim. data calculation

EN ISO 52010-1

conversion solar rad.

VENTILATION
EN 16798-3
EN 16798-7
EN 16798-5

EN 16/98-5

CALC. OF BLDNG EN. NEEDS HEATING, COOLING AND (DE)HUMIDIFICATION & INDOOR TEMP.S EN ISO 52016-1
CALCULATION OF BUILING POWER DEMAND EN 12831-1 (HEATING), EN ISO 52016-1 (HEATING & COOLING)

HEATING
EN 15316-1

EN 15316-2 /
ISO 52031

EN 15316-3 /
IS0 52032-1

EN 15316-5

EN 153164
(1TO8)

INDOOR ENVIRONMENT
REQUIREMENTS

EN 16798-1 /ISO 17772-1
indoor environment

EN 16798-3
ventilation systems

EN 12464-1
visual environment

EN 12831-3 EN 15193-1

iy LIGHTING

EN15316-1 MY py 151031

EN 15316-3

1

EN 15316-5

EN 15316-4

1)
MM

EPB

=7, CENTER EPB Center workshop, May 24, 2022

Caainandfsersices on the Enery Peetormance of Buddimgs

gﬁ@i

Comprises a
large number
of documents

All fit for
building
regulations
(EP
requirements,
EP certificate)

%/
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All
All]

i
i

HEAT GAINS

EN 16798-1 / 1SO 17772-1
internal gains

EN 150 52022-1 & -3
solar gains

BUILDING
AUTOMATION

SYSTEM & General

CONTROL

Emission

EN ISO Distribution

52120-1

Storage

Generation

BUILDING FABRIC

EN ISO 13789

thermal transmission
EN ISO 13370

transm. ground floor
EN ISO 10077

transm. windows

COOLING
EN 16798-9
EN 15316-2
EN 15316-3
EN 16798-15
EN 16/798-13

CLIMATIC CONDITIONS INDOOR ENVIRONMENT
REQUIREMENTS
National or JRC TMY
climatic data

EN ISO 15927

EN ISO 52010-1
conversion solar r

CALC. OF BLDNG EN. NEEDS HEATING, COOLING AND (DE)HUMIDIFICATION & INDOOR TEMP.S EN IS0 52016-1
CALCULATION OF BUILING POWER DEMAND EN 12831-1 (HEATING), EN ISO 52016-1 (HEATING & COOLING)

HEATING
VENTILATION

EN 15316-1 EN 15316-1

EN 16798-3

EN 15316-2 /
EN 16798-7 IS0 52031

EN 15316-3
/150 52032-
1

EN 15316-5

EN 16/98-5 EN 15316-3 /

I50 52032-1

EN 15316-5

EN 16/98-5

EN 15316-4 EN 15316-4

(1TO8)

CONVERSION TO PRIMARY ENGERGY AND CO2: EN ISO 52000-1

public regulations: POST-PROCESSING (indicators, requirements, ratings and certificates and background information):
EN IS0 52003 (overall performance) & EN ISO 52018 (partial performances bldng fabric, HC needs & th.comfort)




Modular approach

a?c\:/ﬁi:g Building™ Heating | Cooling
(16) (13) (4) .

Ventil. DHW Lighting BAC
(1) (1) (10)

=» Different topics can be easily distinguished



Key [EPB standards

EN ISO 52000-1, Overall EPB Framework
(common terms, modular structure, ...)

EN ISO 52000-1 Aggregation & d EN ISO 52003-1
conversion to primary energy

Overall indicators,
o

e N e T requirements, ratings
gy EN 16798-5-2 Vent.systems
- use EN 15316-1 H&DHW Systems, general
Q ‘j EN 15316-4-2 Hea%mp systems
Ener -
/ e \ EN ISO 52016-1 Energy needs " EN '??_5?13 1
heating and cooling, .... Ell"-EIEI. o |cat-ors
Boundary conditions 1T (building fabric, needs)

(indoor, outside) o
& characteristics of EN ISO 52010-1, Climatic

products and bldng conditions
elements EN 16798-1, Indoor conditions

Several standards: input data from
products and building elements

EPB Center workshop, May 24, 2022



Set of EPB standards: not “One size fits all”

Specific options given to tailor to national/regional situation

. User behaviour External influences Cultural influences
Climate v . - =
umber of users Actual climate building tradition A
Ty (cold/warm ﬂ
Culture iy winter/summer) ‘ ) ﬁ
bUlldlng tradition Ventilation etc. behaviour ,{ﬂ;lit;i More on this ypolog%
building typologies 2 | piace. in U- CERT
. Temperature etc. set Actual 1
policy and legal points A workshop w
frameworks Use of shading devices | Shadini tOmOrrOW . -~y and legal
building__5 frameworks (including
@ the type and level of
quality control and w
Maintenance of Annexed buildings enforcement)
equipment ﬁ




Role of EPB Center?

e |nitiated in 2017 (after publication of the set of EPB standards in
CEN and IS0O)

e To ensure that the expertise from the development of the set of
EPB standards is kept alive

e To support the uptake of the EPB standards by providing tailored
information, technical assistance and capacity building services for
involved stakeholders

e To be the communication platform to offer these services
e To maintain close contact with ISO & CEN for coordmated prog ress




Initiators & EPB experts

T e

Jaap Hogelmg Dick van Dijk -1

REHVA S S(- EPB
BE éEPB é

REHVA

€ BER  Staff

Andrei Vladimir Litiu

Supported by

EPB Center experts and staff

EPB experts &EbB Emerging Next
n r-1 Generation EPB experts
3 ¢
Johann Zirngibl - 1t Laurent Socal - st Gerhard Zweifel - 1st ‘
Niccolo Mignani - st Pablo Carnero -ist
ﬂ !i‘l \ !
Dirk van Orshoven  Annet Van Der Horn st Dan Napar - it

+
global network of contacts
Damir Dovic with other experts and
stakeholders

Jana Bendzalova st

management team, board of directors & shareholders



EPB Center offers: Website

Support, consultancy and services on
Energy Performance of Buildings
Standards calculations and implementation

~

Large amount of accurate and transparent publicly available information on the
EPB standards

s ) ( — —
5 o - 10 short 16 recently
AT IS LY videos ' updated tools
Asked Questions — )
\_ ~ B 7 i — 14 detailed case
webinar :
[ studies
L recordings — CENTE
Consultancy Services on the Energy Performance of Buildings S 1 l‘ g

EPB Center workshop, May 24, 2022
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EPB Center offers More

v . Support, consultancy and services on
= ; . ) u Energy Performance of Buildings
#- e Standards calculations and implementation

i) 1 ' ‘.‘.L
e Social media |3 B
e Events

e Partnership in international R&D Projects or policy related projects
e Platform for high-End Trainings and Updates

e Consultancy services

- “Ask the expert”
- Targeted guidance and consultancy for variety of stakeholders




Watch Jaap’s session here: bit.ly/3g5DIV5

PEToY & +JER JUQERy TIY © ey Spnaprng e ey © - B B 1B 1 B
EPB Standards » Support »

EPB Center Services News »

National Annexes

More on the Nationa

Snapshots

Guide
Guide and examples
New! The Greiclatamussm 18 im 8tnsinmnt T T Examples
Sheets can
L]
Available uj Short Vldeos
Frequg
52000-1. 5
. See also th
Questions?
individual ¢
If you don't { demonstra
feel free to 4 1
ki EPB Standards Explained
Or perhaps
February 4, EPB Center experts noticed a strong need of short intro
2% E Shee'afso ed subjects.
t— cnoices un " "
@ CE As a result, a series of short videos has been produced

o —— - ——— | "0 T o4 g,

minutes specific subjects.

More short videos may be added at later date. Suggestions are welcome!

Documents
Filters Clear filters
‘ m‘ Topics v H Group v H Theme v
EPB standards and TRs
G hical
Name Download Updated Theme eagraphica
scope

(EN)1SO 52120-1 (Impact BAC and bldng 15-12- Building, system or component Global
management), 2021 design
i 15-06- )
(EN)1S0O 52000-1 (overarching EPB standard), 2017 (EP) Calculation procedures Global
‘ 15-06- )
(CEN)_ISO/TR 52000-2 (technical report) 2017 (EP) Calculation procedures Global
. 15-11- EP indicators, requirements or
EN 17423 (on reporting Prim.En.Factors + CO2) . Europe
2020 ratings
(EN)1S0 52003-1 (EP indicators, requirements, 15-06- EP indicators, requirements or Global
ratings,_..) 2017 ratings
. 15-06- EP indicators, requirements or
(CEN)_ISO/TR 52003-2 (technical report) . Global
2017 ratings

CAPCTLS

0 2 T 7 0
EPB Center workshop, May 24, 2022

O

= CENIER

rices on the Enengy Preformance of



Recording web workshop | Building Energy Performance

Certificates: Convergent evolution?! S n a p S h OtS

ABOUT ~ PROCEEDINGS NEWS EXPLORE SYNERGIES EPCSISTER PROJECTS CONTACT

SET OF EPB STANDARDS

D3.1 Development of a converged set of national data sheets (towards a U-CERT calculation methodology
using_the set of EPB standards) 988.3 KB

&

D3.1 Annex 2 U-CERT converged set of national datasheets for the main EPB standards 2.1 MB

&

Recordings webinar series on Build Up

EPB Center & U-CERT - Categorized overview of all Annex A/B choices in 10 selected EPB standards 25.7 KB

Portal | EPB standards supporting EPBD's
MORE DETAILS > EPB CENTER & U-CERT - CATEGORIZED OVERVIEW OF ALL

ANNEX A/B CHOICES IN 10 SELECTED EPB STANDARDS implementation

EPB Center workshop, May 24, 2022 %
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Example of targeted consultancy service (1)

Consultancy Pack 1 e N ‘

Personalised guidance on filling in
National Annexes & Datasheets (EPBD Annex I) ©

AP

This one-time consultancy pack consists in a - -t
. . o g
horizontal guidance part that can pe replicated for Y/ 9\/) ~$
every case and a vertical personalised part that can 9%
be tailored to every customer's specific case. 000
000?0‘0/

U
Horizontal part (recording) Vertical part (live online Target customers

@ Member States National Standards Bodies

« Intro EPB standards & available » Open discussion (60 min)

National Annexes (30 min) @ National level policy influencers

e Q&A (60 min)
« Overview of choices (30 min)

Suggested
price EUR

1900
L

e Most important choices and
their impact (30 min)

*The vertical consultancy items
e Tips & tricks (30 min) can also be recurrent, on-demand



Consultancy Pack 2

Leverage the set of EPB standards

This is also a one-time consultancy pack that consists
in a horizontal general guidance part and a vertical
more specifically tailored part for each individual case.

Horizontal part (recording) Vertical part (live online

« Intro EPB standards (15 min) « Specificities per building
technology (30 min)
» Overview National Annexes &
Datasheets (15 min) « Practicalities per building
technology (30 min)

e Overall added value (30 min)
o Open discussion + Q&A (120
min)

*The vertical consultancy items

EPB can also be recurrent, on-demand

gL LLAL

)
MM

‘||||'|
!

Target c}gtomers

@ EU and national level policy influencers
(associations, companies etc.)

@ Building technology manufacturers

Suggested ® 1900
price EUR
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Consuttancy Services on the Energy Performance of Bulldings

Consultancy
and Services

@\m»
IS

EPB Center workshop, May 24, 2022

Questions?

our FOCUS

We offer guidance and tailored
solutions for the better implementation
of EPB Standards

The EPB Center activities are to plan, coordinate and
guide the process of promoting the implementation
and use, maintenance and further development of the
set of EPB standards and safeguard the coherence of
their technical content.

A




EYE ON Towards digitalized, healthy,
2030 circular and energy efficient HUAC

REHUA (4™ HUAC World Congress
22 - 25" May, Rotterdam, The Netherlands

24 May 2022, 17h15 - 17h45

Open discussion EPB standards the way ahead

CLIMA 2022 workshop no. T4_01, Room Rotterdam C

REHVA

Federation of

European Heating,
Ventilation and
Air Conditioning
Associations

PB

CENTER

Consultancy Services on the Energy Performance of Buildings

Consultancy
and Services

@m»
O



EYE ON Towards digitalized, healthy,
2030 circular and energy efficient HUAC o

REHUA 14" HUAC World Congress e
22 - 25" May, Rotterdam, The Netherlands

Last name *

24 May 2022, 16h15 —17h45

Gender

Thank you for your participation! gwe

Organization *

CLIMA 2022 workshop no. T4_01, Room Rotterdam C

Country

www.epb.center avi@epb.center |
www.rehva.eu avi@rehva.eu
REHVA
2 Federation of
— 2 I P B European Heating,
E"'ﬂ Consultancy Ventilation and
K':/ CENTER and Services Air Conditioning

Consultancy Services on the Energy Performance of Buildings Associations
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