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ENERGY PERFORMANCE OF BUILDINGS DIRECTIVE
COM(2016)0765

(General remarks

EHVA supports and appreciates the principles
& EPBDY aiming both at the improvement
enerpy performance in new buildings with

cost optimal minimum requirements, as well as at the
improvement of energy performance in existing build-
ings with incentives. REHVA welcomes the binding
30% energy efficiency target of the revised EPED and
is confident that the building sector can and should
contribute more to achieving it. While staying on track

2. [EX) criteria shall be part of the inspection of heating.
and cooling systems, and continuously monitored
alongside the enerpy performance of the buildings.

3. REHVA recommends developing an indoor envi-
ronmental quality indicator to be used beside the
primary energy indicator. This IEQ) indicator shall
be reported in a transparent way in the energy
performance certificates. EPC-s shall provide
information about indoor air quality (ventilation
rate} and about the indoor thermal environment

with highly ambitious n7EB targets for new buildings,
the EPBD must put more focus on the energy refur-
bishment of the existing building stock, including
the replacement and upprade of inefficient technical
building systems that waste energy and don't deliver
good indoor environment quality. The revised EPED
shall better tackle this challenge and aim ar strenpth-
ening the impl tion and its enf

and energy efficiency at the same time

Health and comfort of consumers should be ensured
and improved in all buildings, especially when imple-
menting deep enerpy retrofit projects. To achieve this,
REHVA advocates for indoor environment quality
(IEQ) related requirements in the EPRD. REHVA
welcomes that Annex [ of the legislative proposal
'mandates Member states to ensure minimum environ-
ment quality levels. However, to provide and maintain
good and healthy indoor dimate, [ECQ) aspects should
be further strengthened in the directive.

1. The revised EPBD should set 2 dear mandate for
Member States o define indoor environmental
quality requirements that are monitored and
reported in a harmonised way in building regula-
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(: and winter). This can be implemented
based on the prEN 16798-1 standard (or its equiva-
lent the IS0 17772-1). displaying in the EPC-sa
reference to the IEQ) catepories as defined by the
standard.

4. The definition of technical building system should
be changed to: “Technical equipment and systems
for heating, cooling, ventilation, humidification,
dehumidification, domestic hot water, lighting,
building automation and control and electricicy
production wsed to control indoor environmental
parameters in a building.” to cover also solar shading
and daylight control, and air cleaning.

Ensuring quality, proper maintenance,
e

I.[l‘—c!ll‘lﬂﬁlﬂ;l'l'l,m

and

The EPBD should address the quality of installed
technical systems, including their r mainte-
nance, and support the replacement of the old equip-
ment where appropriate. The inspection of technical
building systems is of key importance in this process,
because it can ensure quality, compliance with
standards and building codes, as well as high energy
performance. Therefore, the EPBD shall maintain
and improve Articles 14-15 on the inspection of
heating and air-conditioning systems. Furthermore,

it is advisable to extend the scope to ventilation
and air-conditioning systems, as these are often
combined and ventlation has a sipnificant impact
on energy and [EQ). The original articles were poorly
implemented as it was not clear how the outcomes
were to be wsed or enforced. REHVA welcomes
that the Commission aims at improving the current
requirements. However, some important aspects are
not clear or missing in the proposed new version,
and the requi on the al; ive continuous
monitoring and BAC are technically and practically
too complex to be implemented and enforced. The
issues to improve are detailed below.

1. Setting and measuring clearly defined target values
in a transparent way

The primary intention of the EFRD is to cost-effectively
improve the energy performance of buildings. This
primary intention can beadm!dbymgpaﬁrmmne
requirements, but the technical means of im

tion should be let open and technology neutral. Thmﬂ:te
market can find cost optimal sobutions that is important
for encouraging mnovation and continuous development.

The EPBD shall mandate Member States to set up

and enforce a transparent inspection process with
dearly defined criteria ensuring the following points:

# The inspection must be based on a set of generally
defined system parameter values (systern tempera-
tures, flowrates, schedules, specific fan powers,
COPS etc.) for individual components and systems
{e.g. boilers, air handling wnits, CHE chillers,
heating circuits etc.). Data for the testing must
be provided by the systems (components, BAC,
monitoring systems, etc.) for inspection according
to minimum standard data criteria (scope, format)
that each system has to provide.

® Enerpy use and power demands shall be reported at
the level of the various technical building systems
and occupant controlled non-EPB uses (small power,
lighting, and process loads).

® The measured values, design specification and
product data shall enable a transparent and explicit
evaluation for detecting whether a specified perfor-
mance is met or not. These tests must be carried out
in a technical system independent from the BAC

2. (ontinuous monitoring, energy management, and
hleqﬂhtutnnlllmn‘lmllBl(}

REHVA prc itoring and the anal-
yinufopermmaldmmupumbuﬂdmgsmamsr
effective way using automated data input. However, the
currently proposed requirements (paragraphs 2, points
a-c in articles 14-15) mix the different competences and
toles of proper operation and of the inspection process
testing it. The requirements as defined now are tech-
nically too complex and difficult to implement and
o enforce by the regulatory framework. Problems of
the requirements a-c:

4

o *(a) coni " foring; andlysing and ad

EMETEY HSAgE
BAC cn suppart this function from a central place,
but not implement the complete process. The adjust-
ment is usually done by a system operator, who is
largely responsible for the building performance (e.g.
by setting schedules, set points and manual operation)
and has therefore to be part of the inspections scope.

» "(k) benchmarking the buildings energy efficiency,

devecting lowes in efficiency of vechwical building rysems,
and infarming rhe persom responsible for the facilivies or
seckmical building managemens abowr gppormmiies for
energy efficiency improvemens”
BAC and all the connected servicesare part of thesame
system and therefore responsible for the performance
of the building. BAC can help in detecting losses,
however benchmarking a buildings enerpy efficiency
and identifying improvement opportunities requires
understanding of wider context beyond simply the
the achieved benchmarked performance, referring to
wider world benchmarks and possibilities.

BAC systems are an important means of improving
the energy efficiency of buildings, however, the
performance of HVAC and BAC systems are highly
sensitive to errors in design, construction, and opera-
tion. There are numerous examples of BAC systems
not working as intended, as they are complex systems
whose interaction with the buildings they serve are
often not fully understood by their operators.

Therefore, equally important as the systems them-
selves is the quality management for testing the

(because the BAC data may be wrong) by an inde- systems performance, Third party testing through
pendent thind party: well—deﬁnacl regular inlpeui.unx or mlinmn
# Based on the results of the above evaluation, the g shall bea i for

inspection should provide puidance on the potential
energy savings possible.

buildings. “This can -lu.rethzdmng of the gap
between designed and actual enerpy performance.
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Main issues in 2"d recast of the EPBD

« the content, development and implementation of the long-term renovation strategy;
o electro-mobility;

« the Smart Readiness Indicator;

e energy performance databases;

e the inspections and their alternatives;

and weighting facto



Associations

New EPBD items discussed in this B
presentation

ion strategy and NZEB performance

. Ventilation, indoor air quality and comfort levels to be defined by MS

: art readiness indicator and building automation



It is stated that Member States shall establish a long-term strategy facilitating the
cost-effective transformation of existing buildings into nearly-zero energy
buildings

This includes setting out a roadmap with measures and domestically defined
measurable progress indicators, with a view to the long-term 2050 goal of reducing
greenhouse gas emissions in the Union by 80-95% compared to 1990

The roadmap shall include indicative milestones for 2030, 2040 and 2050
The strategy should cover:
- policies and actions to stimulate cost-effective deep renovations

- mobilisation of investments into the renovation



Technical challenge
of nZEB performance
levels

JRC 2016 data:
Energy performance
expressed by
Member States

No consensus on
NZEB EP-value

REHVA

Federation of
European Heating,
Ventilation and
Air Conditioning
Associations

Residential Buildings

Non-Residential Buildings

Country {(kKWh/m®fy or Energy Class) (KWh/m?/y or Energy Class)
New Exasting New Exasting
Austria 160 200 170 250
45 (Brussels region) (95-2.5) *(V/5) (Brussels region)
Belgium 30 (Flemish region) ~54 40 (Flemish region) ~108
60 (Walloon region) 60 (Walloon region)
Bulgaria ~30-50 ~40-60 ~30-50 ~40-60
Cyprus 100 100 125 125
Czech Republic 75%80% PE 75%—80% PE 90% PE 90% PE
Germany 40% PE 55% PE n/a n/a
Denmark 20 20 25 25
n/a 100 {office buildings) n/a
ety Mo 10kl iy s
Eetonia n/a 130 (shopping malls) n/a
n/fa 90 (schools) nfa
100 (apartment blocks) n/a 100 (day care centres) n/a
n/a 270 (hospitals) n/a
- we % Mmoo
Croatia 33-41 n/fa nfa n/a
Hungary 5072 n/a 60-115 n/a
Ireland 45 (Energy load) 75-150 ~60% PE nfa
Italy Class A1 Class Al Class Al Class Al
Latvia a5 95 a5 a5
Lithuania Class A++ Class A++ Class A++ Class A++
Luxemburg Class AAA n/fa Class AAA n/a
Malta 40 n/a a0 n/a
Metherlands 0 n/a 0 n/a
Poland 60-75 n/fa 45 70-190 n/a
Fomania 93-217 n/a 50-192 n/a
Spain Class A n/a Class A n/a
Sweden 30-75 n/fa 30-105 n/a
Slovenia 4550 7090 70 100
Slovakia 3z {aparmt buildings) n/a 60-96 [offices) n/a
54 (family houses) n/fa H (schools) n/a
UK ~44 n/a n/a n/a
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European
Commission

L 208/46 Official Journal of the Furopean Union 2.8.2016

RECOMMENDATIONS

COMMISSION RECOMMENDATION (EU) 2016/1318
of 29 July 2016

on guidelines for the promotion of nearly zero-energy buildings and best practices to ensure that,
by 2020, all new buildings are nearly zero-energy buildings

Joint
Research
Centre




Appliances not
included in offices

Appliances and
lighting not included
in single-family

* g K

European
Commission

NZEB level Mediterranean [Oceanic Continental Nordic
Zone 1: Catania Zone 4: Paris Zone 3: Budapest |Zone 5: Stockholm
Of energy (others: Athens, (others: (others: Bratislava, |(Helsinki, Riga,
performa nce Larnaca, Luga, Amsterdam, Ljubljana, Milan, |Stockholm, Gdansk,
Seville, Palermo) |Berlin, Brussels, |Vienna) Tovarene)
Copenhagen,
Dublin, London,
Macon, Nancy,
Prague,
Warszawa)
Offices kWh/(m2/y)
net primary energy 20-30 40-55 40-55 55-70
primary energy use 80-90 85-100 85-100 85-100
on-site RES sources 60 45 45 30
New single family house kWh/(m2/y)
net primary energy 0-15 15-30 20-40 40-65
primary energy use 50-65 50-65 50-70 65-90
on-site RES sources 50 35 30 25

Joint

Centre

Research




European
Commission

EC recommendations and conclusions

1 Set national definitions of NZEB at a high level of ambition — not below
the cost-optimal level of minimum requirements (20/30 year LCC
calculation for res/non-res).

Use renewables in an integrated design concept to cover the low
energy requirements. Assure proper indoor environment to avoid
deterioration of IAQ, comfort and health.

I Most NZEB definitions implemented at national level.
No consensus on different aspects (e.g. system boundaries, single

/building unit, on-site production, energy efficiency level, inclusion of
lighting, household electricity, RES).

— cost optimality the major NZEB criterion/tool to solve inconsistency
between national NZEB and EC recommendations




IEQ in new EPBD

Indoor Environmental Quality (IEQ) requirements in EU:

o Currently there are no binding ventilation and IEQ requirements at
EU level

« From a regulatory point of view this remains under the
competencies and responsibilities of the EU Member States

JRC assessment (2016) of the implementation status of the EPBD
by the EU MS in terms of ventilation and indoor air quality criteria:

e Many inadequate ventilation problems reported from renovation

 New evidence that mechanical HR ventilation systems lead to an
overall improvement of the IAQ and reduction of reported comfort
and health related problems if properly designed and operated

JRC SCIENCE AND POLICY REPORT

Promoting healthy and energy
efficient buildings in the European
Union

National implementation of related requirements
of the Energy Performance Buildings Directive
(2010/31/EU)
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Example of
ventilation

requirements
(BPIE 2015)

» Ventilation is included in
all surveyed EU MS
building regulations but
minimum requirements
are set only for half of
the countries while for
the other half there are
only recommended
minimum ventilation rates

= Is it possible to design
and construct buildings
without ventilation in EU?

= No doubt that possible
in renovation

Country and
Standard
Reference

Brussels
(MBM D 50-
001)

Denmark
(BR10)

France
(Arrite
24.03.82)

Germany
(DIN 1946-8)

Italy
(Leqislative
Decree

192/2005, UNI
EN 15251)

Poland

(Art 149 (1)

— Joumnal of
Laws 2002 No.
75, itern. 630,
as amended
and PN-B-
03430:1983/
Az3:2000)

Sweden
(BF52014:13 -
BBR21)

UK (Approved
Document F)

EN 15251

Requirement

Whole Building
Ventilation
Rates

3.6 m*/(h-m?)
floor surface
area

Min. 0.3 IfYs:m?
(supply)

10-135 m*/'h
(depending on
room number
and ventilation
system)

15-285 m*/'h
(details see
chapter)

Naturally
ventilated: 0.3 -
0.6 vol'h

20 m*'h for each
permanent
accupant
should be
calculated
according to the
Polish standard
but not less than
20m*'h

Supply: min 0.35
1f{s-m*} floor area

13-29 /s
(depending on
bedrooms)

035-049lf
(5-m?)

Recommendation

Living Room | Bedroom

Minimum 75
m*/h
(limited to
150 m*/h

Min. 0.3 I/{sm* ) (supply)

0.011 m*/s per person for
an cccupancy level of 0.04

persons/m?

20 -30 m*/'h for each
permanent occupant (for

public buildings)

For flats, it is a summary of
flow from all rooms

0.6 - 1.4 1f{s-m?)

Minimum
25m*/h
{limited to
72m/h)

Open
kitchen
Minimum
75 m¥/h
(exhaust)

201
(exhaust)

Continuous:
20-45 m*'h

4sm*/h
(nominal
exhaust flow)

30m*/h to 70
m*/h without

windows

13-60 /s
[extract)

14-281/s

European standard

Minimum 50
m*/hour
(limited to 75
m/h

151l/s
(exhaust)

45 m*h
(nominal
exhaust flow)

4 vol'h

50 m*h

8-151/s
[extract)

10-201fs

Minimum
25 m*h

101/s
(exhaust)

Minimum
15 m*'h

25 m*'h
(nominal
exhaust
flow)

30m*'h




e In EPBD Annex 1, new requirements are set:

- “The energy needs for space heating, space cooling, domestic hot
water, lighting, ventilation and other technical building systems
shall be calculated in order to optimise health, indoor air quality
and comfort levels defined by Member States at national or

regional level”

e — clear mandate to MS to establish minimum ventilation and other IEQ
requirements for new buildings and major renovations to implement

the directive



Associations

Smart Readiness Indicator SRI

The 2nd EPBD recast is going to introduce a new
indicator, the Smart Readiness Indicator (SRI)

“an assessment of the capabilities of a building or
building unit to adapt its operation to the needs of
the occupant and the grid and to improve its energy
efficiency and overall performance”

Smart Readiness Indicator - SRI
e the technological readin of your building

"

i\




Associations

Smart Readiness Indicator SRI

A delegated act will establish an optional common EU
scheme for rating the smart readiness, that:

= define the building smart readiness indicator
= establish a methodology to calculate it
European Commission has commissioned a technical study to VITO, Waide

Strategic Efficiency, Ecofys and OFFIS towards the development of a smart
readiness indicator for buildings.

Smart Readiness Indicator - SRI

Measure the technological readiness of your building

l

J l?i?:jmess to V iial\:i:jf:%:,hto V Readiness to
// oo oo - Z>9Z Z > Z 2 Z /




REHVA
Federation of
European Heating,
Ventilation and
Air Conditioning
Associations

Smart Readiness Indicator SRI

The indic shall cover features for enhanced
ergy sa g b hm rking and flex bl y
h df onalities and ¢ p abilit ulting
from more mterc d nd in llg d




Smart Readiness Indicator SRI

The methodology shall take into account features such as smart meters, building

tion and contro

|

systems, self-regulating devices for indoor temperature, built-in

home appliances, recharging points for electric vehicles, energy storage and detailed

functionalities a

indoor climate con

Associations

nd the interoperability of these features, as well as benefits for the
dition

, energy efficiency, performance levels and enabled flexibility




Smart Readiness Indicator SRI

The methodology shall rely on three key functionalities :

a)

the ability to maintain energy efficiency performance and operation
of the building through the adaptation of energy consumption for
example through use of energy from renewable sources;

the ability to adapt its operation mode in response to the needs of
the occupant paying due attention to the availability of user-
friendliness, maintaining healthy indoor climate conditions and
ability to report on energy use; and

the flexibility of a building's overall electricity demand, including its
ability to enable participation in active and passive as well as
implicit and explicit demand-response, in relation to the grid, for
example through flexibility and load shifting capacities.
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SRI Indicator hierarchical structure
By VITO et alt. base multi-

Different importance given by
L IMPACT SCORES
me importance
ighted importance?



SRl Domains

me importance
: , ,
envelope weighted importance”
- Energy generatiol
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SRI Services: ex. Heating Domain
e | Sows [etesdsd  Emsbiw

Heating-1 Heat control — demand side
Heating-la | Heat emission control
Heating-1b | Emission control for TABS (heating mode)
Control of distribution network hot water temperature
Heating-1c | (supply or return) - Similar function can be applied to the
control of direct electric heating networks
Heating-1d | Control of distribution pumps in networks
Intermittent control of emission and/or distribution - One
Heating-1e | controller can control different rooms/zones having same
Heating occupancy patterns
Heating-1f | Thermal Energy Storage (TES) for building heating
Heating-1g | Building preheating control
Heating-2 Control heat production facilities
Heating-2a | Heat generator control (combustion and district heating)
Heating-2b | Heat generator control (heat pump)
Heating-2c | Sequencing of different heat generators
Heatine-2d Heat system control according to external signal (such as
g electricity tariff, gas pricing, load shedding signal etc.)
Heating-2e [ Heat recovery control (e.g. excess heat from data centers)

.

o

. h d -III
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

Same importance or




SRI Functionality Levels

= Functionality levels are ordinal numbers, implying that ranks cannot be compared in
between distinct services.

= The number of functionality levels varies from service to service, the maximum
level can be as low as 1 or as high as 5.

= A higher functionality level means “smarter” service

Functio ItyI els for
Subse HtEm on Control - Heating-1a
level 0 No automatic control
level 1 Central automatic control (e.g. central thermostat)
level 2 Individual room control (e.g. thermostatic valves, or
electronic controller)
level 3 Individual ro ontrol with communication between
ontroller dt BACS
I d d I om control with communication and presence
level 4




SRI Impact Categories
By VI

e 8 Impact field

- Flexibility for the grid and storage

- Convenience

e & fault predic
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SRI Calculation Methodology
By VITO et alt.

SSSSSSSSSSSSSSS

PREHEATING | _C
i 0




Impact of a Functionality Level
By VITO et alt.

= Qualitative relation between Functionality Level of a Subservice and its Impact

= 9 levels cardinal scale : ----,---,--,-,0,+,++, +++ ++++

Ventilation and
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Impact Scores

« TTTTy,TTT,T,,U, T,
‘ numbers)




level)

Impact Scores of a Functionality Level of a

Sub-service

= Qualitative relation between Functionality Level of a Subservice and its Impacts

= Score cardinal values, SC, ; ¢  (I=impact, D=domain, SS=sub-service, Functionality

Subse
If subservice:
. H ontrol - demand sid
ching se
IMPACTS
lexibility fo maintenance
he grid and Self_ Comfo Convenience Ith & faul L0l
generation : p
rrrrrrrrrr diction
le 0 0 0 0 0 0 0
lev 1 0
lev 0 0 0 0 0
lev 0
lev Individual room control with
communication and presence contro |
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Max Impacts Scores for each Sub-service

Heating

Heating-2

Heating-2a | 2

Heating-2b | 2 | 1 | 0 | 2 | O | O

Heating-2c¢

Heating-2d

Heating-2e

Subservices max scores su




Impacts Scores Aggregation among
Domains: weighting factors

i i i
al ones (i.e. no cooling = N, = 9)




SRI Final Assessment

Based on multi-criteria decision making (MCDM

or :
is case, N, = 8 always, because all impacts have to
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SRI - CALCULATION METHODOLOGY

Method
Overview

ONE SINGLE SCORE CLASSIFIES é t},‘n

THE BUILDING’S SMART READINESS B
SRI

total score is based on average of total scores on 8 impact criteria

energy flexibility self- comfort con-
generation venience

8 IMPACT

CRITERIA @

energy (QEEIET=IRREMTII an impact criterion score is expres-
& e | sed as a % of the maximum score
as ” that is achievable for the building

@ score  max.building type that is evaluated notci\:‘z%;zr:ii)n;:
i

relevant for each
impact criterion

an impact criterion is the weighted average of 10 domain scores

neating the qualitative scores [l gomestic
’ for the different heating B hotwater
10 DOMAINS i this % is the services are aggregated O
I]]]]]]I w the domain into a quantitative
contributes to measure OmEa
66% — the impact criterion OoomOd 18%

a domain score is based on the qualitative evaluation
of the implemented services on the impact criterion considered

heating serv. D | heating serv. E | heating serv. F
EACH DOMAIN = O 0 H| B 0
COVERS A SET

OF SERVICES heating serv. G | heating serv. H | heating serv. | | heating serv. J | heating serv. K | heating serv. L
O O O O O =

the qualitative evaluation
depends on the service'’s functionality level

QUALITATIVE  FESTRRSSRe o .

IMPACT OF A Hiiconalty idvel 1 .. . .-.‘ for each servicg several functionality
SERV'CE ON functionality level 2 I

ALL IMPACT Rictoralylevels ' the higher the functionality level, the

higher it' d buti
CRITERIA functionality level 4 .--.....‘ ir:?p:(;lé;t:zgide contribution to-an

%/

32



e Qualitative assessment of scores for almost all
functionalities:

- reference is made to EPBD standards, as EN15232 for BACS,
but in an useless way: no any performance based scale is
given; = TOO MUCH SUBJECTIVE

e The multi-criteria decision making (MCDM) method is
based on weights at different levels:

- to provide significant weighting coefficients a public enquire

among buildings energy experts more than politicians has to
be carried out;

- this can be at the National level or at the European Level.



Weak points to be addressed

e The multi-criteria decision making (MCDM) method is

based o ghts:
amo rvices for each domain (assu
in th port);
ins for each impacts (an exa
s given in the VITO report);
ts ( assumed all the same in
Ll must be defined on the b
aaaaaaa | or European enquiring.



